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Chapte rr  4 

Earning ss Dispersio n by Educatio n and Age in 

Sevenn Countrie s 

4.1.. Introductio n 

Thiss chapter investigates the return to educational attainment and the residual earnings 

variancee in seven nations using the LIS (Luxembourg Income Study) database. 

Itt is well established that higher educated people earn higher wages. The core of the 

"Humann Capital" Theory (Becker 1962, 1964, Mincer 1974) is the estimation of the ability of a 

personn to influence future income. Mincer (1974) put the basis for estimating the rate of 

returnn to education relating log of earnings to education, experience and experience squared. 

Mincer'ss earnings model has implications for the earnings distribution. According to 

Mincerr the variance of earnings and log earnings vary over the lifecycle, depending on the 

dispersionn in post-school investments and the correlation between post-school investments 

andd the earnings capacity. Earnings variance will change with experience, as a consequence 

off differences in investment activity, and hence the variance profile will be determined by 

tastess (and perhaps opportunities) for investment. In models considering the risk associated 

withh investment in human capital, the relationship between investment (schooling level) and 

riskrisk is crucial for the effect of risk on investment (Levhari and Weiss, 1974; Groot and 

Oosterbeek,, 1992; Hartog and Diaz-Serrano, 2002). Often and admittedly crudely, this 

relationshipp is studies by looking at the residual earnings variance in relation to schooling 
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level.. Residual variance will be determined by heterogeneity in individual earnings capacity 

(ability)) and the stochastic returns to this capacity. To the extent that individuals are unaware 

off their true earnings capacity when deciding on schooling, residual variance reflects risk. To 

thee extent that individuals know their earnings capacity and residual variance is an 

overestimatee of this risk. Whether risk or anticipated consequence of intended investment 

behavior,, we consider the pattern of residual earnings variance and interesting issue for 

empiricall analysis1. In this chapter, we compare returns to education and earnings variance 

inn seven OECD countries: The United States, Australia, Netherlands, Finland, Canada, Italy 

andd Germany, using a standard econometric specification, to enable better comparisons 

betweenn countries. 

Althoughh the conclusions deserve more detailed comparative studies, several basic 

conclusionss can be stated. The school attendance has increased everywhere during the last 

decades,, but there is no unequivocal trend in the rates of return to education over time. 

Residuall variance apparently may be U shaped, inverse U shaped or have no relation at all 

withh the years of education. For most of the countries the residual variance is U shaped in 

age.. With three exceptions the overtaking point is consistent with rising human capital rates 

off return. 

Thee remainder of this chapter is divided into nine sections. Section 4.2 briefly 

describess the Luxembourg Income Study database and the technical decisions taken in 

definingg the sample of interest. Section 4.3. looks at the previous related research and 

commentss on the results. Section 4.4. discusses the econometric strategy. Section 4.5. 

containss the results regarding the educational attainment in the countries study. Section 4.6. 

presentss the returns to education and the dispersion in earnings. Section 4.7. presents 

resultss of Mincer estimations. Section 4.8. summarizes the results. Section 4.9. draws some 

conclusionss and Section 4.10 describes to some detail the educational systems in the 

countriess under study. 

4.2.. Luxembour g Incom e Stud y Data 

Thee Luxembourg Income Study (LIS) contains over 70 household datasets from 29 

countries.. The database provides statistics on demographics, income and experience 

11 As noted in the previous chapter, the relation between education and variance in earnings has not 

beenn much studied. 
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variabless on three levels: household, person and children. We have selected seven different 

nationss with a rather high variation in the institutional features. Hence, we included The U.S. 

(US),, Australia (AS), Netherlands (NL), Canada (CN), Finland (Fl), Italy (IT) and Germany 

(GE).. For our selection we required availability of recent data (eighties through nineties), 

includingg complete measure of earnings, and educational attainments2. 

Wee eliminated women from the samples in order to avoid the common problem of 

workk interruption for child's birth and care. Because young workers may be still in training 

whereass older workers are a self-selected group from the retirement category we discard 

themm and examine only workers between ages of 25 and 55. To eliminate the spells of 

unemploymentt or part-time employment we study full-time full year workers. Full year, full 

timee employees are those who work at least 35 hours per week, at least 48 weeks per year. 

Inn this way we avoid the problems associated with whether increased earnings are a function 

off increased hours or increased wages (Blackburn and al., 1991, Gottschalk and Joyce, 

1992). . 

Anotherr important technical decision concerns the treatment of self-employment 

income.. Self-employment income is notoriously misreported and we decided to expunge from 

thee sample the earnings of the self-employed workers, the freelancers, the workers in family 

businessess and the voluntary workers. 

Forr several countries we only know whether the individual worked full or part time not 

thee actual hours worked. Therefore hourly wages, calculated as earnings divided by the 

numberr of hours worked, are not available for all countries included in the analysis. This is 

anotherr reason why we only look at the individuals who work full year full time. The measure 

off income used, is the annual earnings gross of taxes, including any employee's share of 

sociall insurance contribution. Although a net income concept might be theoretically preferred 

duee to different tax structures across countries, with the exception of Italy that provides net 

incomes,, only gross incomes are available at the individual level. 

Inn conclusion we isolate non-disabled males, household heads between the ages of 

255 and 55 who work full year, full time and earn positive wages (gross or net). The results are 

weightedd with the sampling frames of the original data sets. 

Inn an attempt to make the results as comparable across countries as possible, we 

examinedd and reclassified the coding of the education variable. Although many studies, 

includingg the Mincer theoretical model, use years of education attained, much of the data we 

usedd is coded as highest degree attained (which is not highly comparable across countries 

withh different educational levels). However in several data sets, the education is reported in 

22 In the Appendix of this chapter we present the educational system of each selected country. 
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yearss spent in school. We choose to create both specifications for each country: we measure 

thee education as years of education, by translating levels of education into the number of 

yearss that is normally required for a particular level, and conversely we organize or re-

organizee the reported years of education spent in school into various educational groups. 

Thee education is coded in five categories: low or no education (approximately 0-6 years), low 

educationn (7-11 years), High School (12 years) Some College (13-15 years), and College (16 

orr more years). We opt for restrictive definitions of educational levels. For instance we 

excludee from higher education level (the level "College"), the students with two year 

Americann associate degree. The education category "Some College" includes the individuals 

withh some post high-school education or some college degree. The appendix of this chapter 

summarizess some used coding. The rationale for our choice of coding draws heavily on the 

workk of O' Connor (1994), the descriptions available on Eurydice database3 and in the PURE 

study4.. We ignore the issue of repeated years of education since we do not have data on 

them. . 

Agee is used as a proxy for thee labor market experience. In general age is measured in 

years.. There are several exceptions in which age coded as "midpoint" of age ranges replaces 

thee information on detailed age. 

4.3.. Theoretica l Foundation s and Previou s Researc h 

Thee basis of human capital investment theory was put forward by Becker (1964). He 

advancedd the idea that human capital and education in particular may be viewed as an 

investmentt and as such has an associated rate of return. Mincer (1974) formally developed a 

modell of earnings that became a cornerstone in empirical economics. It is the framework 

usedd to estimate returns to schooling: 

Inn w = /J0 + /J, J + p2x + p3x
2 

wheree w is the wage rate, s is the amount of education, x and x2 is the working experience 

andd its square and the parameters/?, are parameters to be estimated. 

33 Eurydice is the information network on Education in Europe. 
44 PURE project generated private returns to education across Europe from a standard Mincer earnings 

equation. . 
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AA large literature refers to the coefficient of schooling in an earnings regression as the 

ratee of return to schooling without acknowledging the conditions under which this 

interpretationn is true. The model assumes that the only cost of schooling is forgone earnings, 

thatt the life length of the individual is independent of schooling, that individuals have 

unrestrictedd access to any schooling level and that the conditions between cohorts are 

stationary. . 

Somee criticisms to the Mincerian earnings approach include the omission of school 

quality,, ability and selectivity. People who attain better schools obtain more education (Card 

andd Krueger, 1992). High ability individuals obtain more education. Therefore there is a 

similarr biased upward effect on coefficients. The selection problem arises because people 

whoo choose more education are different from people who choose less education and 

thereforee the capacity of any known earnings function to suitably measure the opportunities 

off an individual is limited. Schooling exogeneity has been challenged by Willis and Rosen 

(1979),, Card (1999) and Heekman and Vyctacil (2003) among others. 

Researchh has been done on changes in the rate of return to education over time (cf. 

Chapterr 3.). The changes in the rate of return over time are disputed. For the US, Murphy 

andd Welch (1992) found an increasing trend. In a study for Europe (PURE project) the results 

aree more mixed. Some countries experience an increasing trend in the rates of return, some 

aa decreasing trend and several even mixed patterns. Comparability of the results is an issue 

sincee the results are based on different methodologies and assumptions. 

Mincerr (1974) has derived predictions on variances of earnings and log earnings from 

hiss human capital investment model, by comparing the situation at graduation, at overtaking 

andd at the peak of earnings: overtaking occurs when observed earnings equal potential 

earningss upon graduation, as the return on earlier investments just equals investment in the 

overtakingg year. Peak earnings occur when investment ceases. For a given group of 

graduates,, dollar variances will increase from overtaking to peak if the correlation between 

dollarr investment and earnings capacity is positive. With sufficiently high correlation, dollar 

variancess will also increase from graduation to overtaking, and hence, increase throughout 

workingg life. For log variances, with weak correlations between log earnings capacity and 

investmentt share, the pattern will be U shaped: declining from graduation to overtaking, 

increasingg thereafter. In Mincers's earnings model the predicted U shaped profile for all 

levelss of education finds support in Dooley and Gottschalk (1984) and Polachek (2002), but 

nott in Hartog et al.(1993) who find mixed results regarding the theoretical predictions, that 

mayy be well due to different data organization. 
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Thee human capital model has no predictions on the variances in relation to the 

schoolingg level. This can be seen by considering observed earnings at the overtaking point 

Att that point, earnings equal potential earnings at graduation. The variance is then 

determinedd by heterogeneity within the schooling level, a topic on which the Mincer model is 

silent.. Lauer (2003) has estimated the impact of education on earnings dispersion, taking 

gender-specificc selectivity into account. More education is associated with larger earnings 

variancee (in logs). As summarized in Table 3.1., in the previous chapter, for log variance, 

bothh positive and negative effects of education have been found. 

4.4.. Econometri c Specificatio n 

Inn the standard human capital earnings function, the regular assumption is that the 

residuall dispersion in earnings is constant across individuals and cohorts. However the true 

dispersionn may vary. We allow the dispersion in earnings to vary across individuals by 

makingg it a function of the covariates. We specify the earnings for individual / as: 

Inn wt = p0 + j9, J,. + p2st
z + P& + pAa2 + £,. (4.1.) 

wheree for the \th observation lnw. is the logwage, s, is years of schooling, ai is the age and 

e.iss the usual residual, assumed to be normally distributed with mean zero and standard 

deviationn a,. We use the more general specification of a quadratic in schooling, to prevent 

potentiall misspecifications to affect the pattern of the residuals. Instead of the commonly 

adoptedd homoscedasticity of the disturbances we will allow the disturbances to be 

heteroscedastic.. The scedastic equation for the \th observation is presented in the following 

way: : 

tf,tf,22 = Yo+Yisi+ïi sf+ïi siai+Wt + id+«i (4-2-) 

Thee disturbance variance is assumed to be a non-linear function of the human capital 

variabless (second order polynomials in years educated and age, respectively), an interaction 

termm between the two variables, and some unobserved component ut. Here, y is the vector 
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off coefficients to be estimated, and it describes the way the explanatory variables affect the 

expectedd variances. 

Thus,, the model described by the Equations (4.1.) and (4.2.) is a specific example of 

aa general heteroscedastic model. Practically, we first estimate the wage equation (4.1.) and 

obtainn the residuals. In the second step we use the variance of these residuals as the 

dependentt variable following the equation (4.2.). Finally we obtain the fitted values per group5 

andd use them as weights in the re-estimation of the earnings equation (4.1.). 

Itt is worth noting also that the estimates in the residual regression need not be 

affectedd by ability bias even if the returns in the earnings function are. But if they are, we can 

simplyy treat them as giving the dispersion of wages conditional on the observed 

characteristics. . 

4.5.. Educationa l Attainment s 

Recalll that the earnings measure is the reported annual earnings of full-year full time non-

disabledd male workers aged 25 to 55. 

Tablee 4.1. shows the proportion of men who work full year, full time, by education 

statuss as an indication of potential bias, which may result by not including those who work 

lesss than full-year, full-time, in the analysis. We see that in the U.S. and Canada the 

percentagee of men working full-year, full-time increases with their level of education. Whether 

thiss is by choice or by necessity (e.g. the inability to find full time employment) is unclear. 

Fromm 52 to 84 percent of men worked full-year, full-time in the U.S. in 1986. From 59 to 91 

percentt of men worked full-year, full-time in the Italy in 1995. These represent the largest 

differencess across educational categories in full-time status among the seven countries 

examined.. If there is a bias that results from examining full-year, full-time exclusively, it will 

likelyy have the largest effect in U.S. or Italy. Variation in the number of men who work full-

year,, full-time based on educational attainment is much smaller and less systematic in other 

countries. . 

55 groups: 5 age categories x 5 educational levels. The five age categories are, in order, Age1 

(individualss between 25 and 29 years old), Age2 (individuals between 30 and 34 years old), Age3 

(individualss between 35 and 39 years old), Age4 (individuals between 40 and 44 years old), Age5 

(individualss between 45 and 55 years old). 
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Tabl ee 4.1. PERCENT OF MEN AGED 25-55, WHO WORK FULL-YEAR , FULL-TIM E BY 

EDUCATIONA LL LEVEL 

Countr y y 

US86 6 

US91 1 

US94 4 

US97 7 

USOO O 

CN81 1 

CN87 7 

CN91 1 

CN94 4 

CNOO O 

AS85 5 

AS89 9 

AS94 4 

FI87 7 

FI91 1 

FI95 5 

NL91 1 

NL94 4 

NL99 9 

GE94 4 

GEOO O 

IT87 7 

IT89 9 

IT95 5 

ITOO O 

Colleg e e 

84.67 7 

86.99 9 

87.12 2 

87.99 9 

89.08 8 

87.53 3 

89.42 2 

89.64 4 

88.43 3 

84.02 2 

87.70 0 

90.88 8 

91.47 7 

91.05 5 

84.81 1 

95.00 0 

83.71 1 

91.25 5 

89.75 5 

84.70 0 

89.75 5 

74.57 7 

85.34 4 

70.65 5 

81.69 9 

ii Som e Colleg e 

77.95 5 

83.06 6 

84.55 5 

85.84 4 

88.81 1 

81.02 2 

86.96 6 

84.13 3 

83.80 0 

82.73 3 

89.37 7 

91.32 2 

93.88 8 

84.77 7 

74.07 7 

91.39 9 

n.a. . 

86.89 9 

92.24 4 

n.a. . 

Hig hh Schoo l i 

74.53 3 

81.79 9 

83.95 5 

85.15 5 

85.81 1 

86.32 2 

88.06 6 

86.86 6 

83.99 9 

82.23 3 

84.26 6 

91.34 4 

91.48 8 

79.08 8 

75.39 9 

87.42 2 

92.76 6 

92.68 8 

90.49 9 

84.76 6 

87.94 4 

92.39 9 

95.13 3 

91.33 3 

91.12 2 

Low w 

68.79 9 

69.37 7 

75.57 7 

78.66 6 

77.67 7 

74.48 8 

80.16 6 

80.52 2 

79.93 3 

77.12 2 

86.14 4 

86.20 0 

89.36 6 

66.81 1 

63.11 1 

83.64 4 

91.10 0 

91.37 7 

94.06 6 

84.17 7 

87.04 4 

91.09 9 

92.54 4 

89.18 8 

87.89 9 

;; No/Ver y Low 

52.77 7 

68.47 7 

70.91 1 

71.76 6 

75.89 9 

62.65 5 

76.05 5 

75.84 4 

72.26 6 

71.06 6 

100.00 0 

80.00 0 

91.77 7 

n.a. . 

86.79 9 

92.56 6 

90.90 0 

n.a. . 

72.22 2 

85.10 0 

59.25 5 

75.75 5 

Notation:: "n.a." for not applicable. 

Source:: Author's tabulations from Luxemburg Income study. 
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Tabl ee 4.2. EDUCATIONA L ATTAINMENT S (in percentages ) 

67 7 

Countr y y 

US86 6 

US91 1 

US94 4 

US97 7 

USOO O 

CN81 1 

CN87 7 

CN91 1 

CN94 4 

CNOO O 

AS85 5 

AS89 9 

AS94 4 

FI87 7 

FI91 1 

FI95 5 

NL91 1 

NL94 4 

NL99 9 

GE94 4 

GEOO O 

IT87 7 

IT89 9 

IT95 5 

ITOO O 

Colleg e e 

30.25 5 

29.45 5 

31.54 4 

30.63 3 

30.42 2 

15.66 6 

17.81 1 

17.53 3 

20.67 7 

18.27 7 

13.10 0 

16.72 2 

18.65 5 

13.17 7 

13.86 6 

14.30 0 

23.70 0 

27.11 1 

35.53 3 

24.14 4 

31.99 9 

9.66 6 

9.69 9 

9.34 4 

10.73 3 

Som e e 

Colleg e e 

19.57 7 

25.44 4 

26.39 9 

26.88 8 

8.83 3 

21.50 0 

26.03 3 

31.88 8 

33.78 8 

38.66 6 

42.47 7 

44.01 1 

8.50 0 

10.54 4 

11.33 3 

8.72 2 

n.a. . 

15.15 5 

20.85 5 

n.a. . 

|| Hig h Schoo l \ 

37.36 6 

34.66 6 

32.01 1 

31.54 4 

49.46 6 

21.78 8 

23.40 0 

28.98 8 

28.01 1 

29.83 3 

12.28 8 

11.36 6 

29.28 8 

17.87 7 

19.50 0 

15.94 4 

48.43 3 

49.37 7 

48.57 7 

46.17 7 

40.24 4 

31.99 9 

36.65 5 

41.28 8 

43.72 2 

Low w 

10.16 6 

6.32 2 

6.23 3 

6.86 6 

7.96 6 

26.80 0 

22.91 1 

16.48 8 

13.66 6 

10.35 5 

32.06 6 

27.80 0 

1.66 6 

58.42 2 

55.31 1 

61.04 4 

19.02 2 

16.89 9 

12.86 6 

17.81 1 

6.92 2 

57.12 2 

52.45 5 

48.77 7 

44.61 1 

;; No/Ver y Lo w 

1.76 6 

4.13 3 

3.83 3 

4.09 9 

3.33 3 

14.26 6 

9.85 5 

5.13 3 

3.88 8 

2.82 2 

0.09 9 

0.11 1 

41.91 1 

n.a. . 

8.85 5 

6.63 3 

3.04 4 

n.a. . 

1.23 3 

1.21 1 

0.61 1 

0.94 4 

Notation:: "n.a." for not applicable. 

Source:: Author's tabulations from Luxemburg Income Study. 

Thee proportion of the relevant population at the various attainment levels is reported in 

Table4.2.. The five columns show the percentage in each education category. We have opted 

forr quite restrictive definitions of the education levels in the U.S. For instance, we include the 
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Americann two-year associate degree in the educational category "Some College" education 

andd not in the high-level attainment ("College") category. We draw also strict definitions for 

thee more specialized educational systems as the Dutch and German ones and also for the 

Europeann educational systems in general. In spite of the strict rules that qualify an 

educationall attainment into the "College" category, the U.S sticks out as a nation with large 

sharess of the highest education. The figures for Canada and Australia show a smaller 

percentt in the high-educated category, compared to the U.S. Probably, as a consequence of 

thee vocational education, Germany and the Netherlands have a large proportion of males 

havingg attained secondary education. In these countries about half of the sampled population 

meetss the definition of secondary education. Germany, the U.S and the Netherlands peak out 

ass nations with very few low educated individuals or not educated at all. The opposite holds 

forr Italy and Finland. Overall, people are on average obtaining more education (Kosters, 

1991).. Our evidence suggests that too. We should be aware of some odd jumps in the data 

off which the reasons could not be traced: the data for the US 2000 and for Australia 1994 are 

ratherr out-of-step with the other years. 

4.6.. Return s and Dispersion : A firs t Look 

Thee percentage differentials between different levels of attainment are a measure of 

thee rewards associated with the education. We measure the percentage differential between 

thee mean earnings in the higher category to mean earnings in the immediately lower 

category.. We report the results in Table 4.3. 
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Tablee 4.3. PERCENTAGE EARNINGS DIFFERENTIAL 

Countr y y 

US86 6 

US91 1 

US94 4 

US97 7 

USOO O 

CN81 1 

CN87 7 

CN91 1 

CN94 4 

CNOO O 

AS85 5 

AS89 9 

AS94 4 

FI87 7 

FI91 1 

FI95 5 

NL91 1 

NL94 4 

NL99 9 

GE94 4 

GEOO O 

IT87 7 

IT89 9 

IT95 5 

ITOO O 

Means 1 1 

College / / 

Somee Colleg e 

24.98 8 

24.14 4 

33.12 2 

34.95 5 

38.67 7 

21.87 7 

23.45 5 

22.66 6 

24.44 4 

26.26 6 

24.76 6 

25.66 6 

21.39 9 

15.84 4 

18.86 6 

16.39 9 

n.a. . 

13.72 2 

21.86 6 

n.a. . 

Means 22 \ Means J Some j Means* High - j Means 3 High -

College // High - \ College / School / School / 

Schoo ll  i High-Schoo l i Low i No.VeryLo w 

36.711 15.64 20.41 19.47 

36.166 16.89 18.71 21.39 

44.477 15.46 22.44 11.32 

45.244 15.81 16.75 20.58 

45.988 11.90 29.13 22.07 

24.355 1.90 7.38 10.18 

28.488 6.55 4.16 11.74 

29.677 8.10 6.72 7.96 

28.944 6.90 4.63 12.96 

22.511 8.45 10.35 9.62 

28.244 4.62 6.49 23.40 

28.855 4.27 10.18 54.77 

-0.200 -2.33 20.18 11.73 

34.400 22.04 25.00 

35.611 20.63 24.13 n.a. 

29.666 15.86 19.51 

25.977 9.69 12.9 

27.455 n.a. 12.74 -0.08 

26.699 15.28 -6.42 

33.966 23.44 3.62 
11 i \ n.a. 

34.133 15.64 8.14 

29.711 18.51 17.27 

22.455 15.82 10.28 

30.066 18.03 17.65 

26.966 16.88 21.48 

Notation:"/"" suggests the division operator. 
11 Percentage differential between mean earnings in "Some College" and "College" attainments. 
22 Percentage differential between mean earnings in "High-School" and "College" attainments. 
33 Percentage differential between mean earnings in "High-school" and "Some College" attainments. 
44 Percentage differential between mean earnings in "Low" and "High-school" attainments. 
55 Percentage differential between mean earnings in "No/Low" and "Low" attainments, 

"n.a."" for not applicable. 
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Resultss on schooling categories are more informative on the earnings structure by education 

thann the smoothing Mincer's equation. There are marked differences between countries. In 

particular,, in the US there are rather large percentage differentials at all pairs of educations 

categories.. It seems that the largest percentage differential across educational categories is 

betweenn higher education and the immediately lower education category. The exceptions are 

Finland,, with a more egalitarian payroll system at the top, and Germany in year 1994. There 

seemss to be no association between the mean earnings in different educational categories 

andd the proportion who failed to achieve a certain educational level. The interpretation is that 

greaterr differences are not related with how many individuals stayed in school. A straight and 

simplee supply interpretation does not explain cross-country differences. Blau and Kahn 

(1996)) and Leuven, Oosterbeek and van Ophem (2004) elaborated applications of the supply 

andd demand framework, but as an explanation of international differences in returns is not 

ourr goal, we will not discuss this further. 

Tablee 4.4. reports the coefficients of earnings variation by education levels. At the first 

glance,, the coefficients are reasonably close together, in a range of about 0.4 to 0.6 and with 

noo obvious pattern across levels of education. But a closer look reveals some differences. 

Thee coefficient of variation (standard deviation divided by the mean) is almost always greater 

inn the U.S. than in the rest of the countries. Canada is placed also high in the countries' 

leaguee with highly variable incomes. In all the countries the variation of earnings at the higher 

levell of education is higher than the variation at the intermediate, post-secondary education 

("Somee College") level of education. Perhaps there is more heterogeneity between 

individualss at the higher level, or perhaps the skills provided by the vocational systems are 

lesss risky than the skills obtained at the higher level. The U.S., the Netherlands and Italy 

(exceptt Italy of the year 1989) show a U shaped pattern of the coefficient of variation by 

educationall level. In Finland, the pattern is U shaped. At least one result stands out: the 

coefficientt of variation is higher for university then for high-school in cell countries except 

Finland. . 
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Tablee 4.4. EARNINGS COEFFICIENT OF VARIATION BY EDUCATION LEVELS 

Countr y y 

US86 6 

US91 1 

US94 4 

US97 7 

USOO O 

CN81 1 

CN87 7 

CN91 1 

CN94 4 

CNOO O 

AS85 5 

AS89 9 

AS94 4 

FI87 7 

FI91 1 

FI95 5 

NL91 1 

NL94 4 

NL99 9 

GE94 4 

GEOO O 

IT87 7 

IT89 9 

IT95 5 

ITOO O 

Colleg e e 

0.56 6 

0.49 9 

0.65 5 

0.88 8 

1.34 4 

0.41 1 

0.53 3 

0.62 2 

0.54 4 

0.88 8 

0.43 3 

0.43 3 

0.58 8 

0.39 9 

0.43 3 

0.40 0 

0.43 3 

0.39 9 

0.42 2 

0.50 0 

0.50 0 

0.46 6 

0.41 1 

0.48 8 

0.51 1 

Some e 

Colleg e e 

0.49 9 

0.46 6 

0.56 6 

0.62 2 

0.64 4 

0.37 7 

0.40 0 

0.42 2 

0.48 8 

0.63 3 

0.41 1 

0.37 7 

0.42 2 

0.46 6 

0.46 6 

0.37 7 

n.a. . 

0.36 6 

0.37 7 

n.a. . 

::  High Schoo l i 

0.49 9 

0.48 8 

0.54 4 

0.65 5 

0.72 2 

0.37 7 

0.43 3 

0.44 4 

0.44 4 

0.53 3 

0.48 8 

0.42 2 

0.53 3 

0.46 6 

0.44 4 

0.41 1 

0.34 4 

0.33 3 

0.38 8 

0.42 2 

0.45 5 

0.43 3 

0.38 8 

0.37 7 

0.48 8 

Low w 

0.52 2 

0.47 7 

0.59 9 

1.02 2 

1.02 2 

0.42 2 

0.46 6 

0.43 3 

0.93 3 

0.48 8 

0.35 5 

0.38 8 

0.38 8 

0.34 4 

0.28 8 

0.31 1 

0.30 0 

0.29 9 

0.25 5 

0.27 7 

0.64 4 

0.31 1 

0.26 6 

0.28 8 

0.27 7 

No/Very y 

Low w 

0.61 1 

0.51 1 

0.72 2 

1.21 1 

0.67 7 

0.43 3 

0.40 0 

0.45 5 

0.42 2 

0.52 2 

0.25 5 

1.08 8 

0.48 8 

n.a. . 

0.33 3 

0.31 1 

0.46 6 

n.a. . 

0.44 4 

0.24 4 

0.42 2 

0.28 8 

Notation:: "n.a." for not applicable. 

Source:: Author's tabulations from Luxemburg Income study. 
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4.7.. The Mince r Framewor k 

Thee model described by the equations (4.1.) and (4.2.) requires estimates of the 

effectss of education6 and age on earnings, both in terms of level and of unexplained 

dispersion.Inn Table 4.5. and Table 4.6. we present the results corresponding to different 

Minceriann earnings function specifications. Since we estimate the earnings functions for 

differentt countries and for different years we will have trends of the rates of return within 

countriess as well as rates of return to education across countries. The explanatory power is 

likelyy to be a result of the extent to which education is employed in society. For instance in 

Europee the systems of education are more structured and career paths better defined. In 

Germany,, to become an engineer, you must attend Fachhochschule. In the U.S. you can 

becomee an engineer by attending various types of schools. 

Firstt we estimate earnings functions for each year and country using years of 

schooling.. The estimates of the schooling coefficient are presented in column one of Table 

4.5.. Then we estimate earnings functions for each year and country using dummies for 

educationall levels. Low education is the omitted level of education. Thus, it is expected that 

thee coefficients for secondary ("High-School"), intermediate ("Some College") and high 

educationn ("College") will be positive whereas the coefficient for "No/Very Low" Educated will 

bee negative. We present the estimates in the following columns of Table 4.5. In both 

estimationss we control for age and age squared. The age has a positive effect on earnings, 

butt at a declining rate so that the coefficients on the age squared are negative. The rates of 

returnn to one year of education range from 2.3% to 10.8%. In the US there is a clear 

increasingg pattern in the rate of return to years of education. The large increase in the rate of 

returnn in the U.S. during the eighties and nineties has no match in other countries. 

66 The endogeneity of schooling in the earnings equations and the correction of the bias caused by it 

hass been the object of numerous studies (Card (1999), Heekman, Locher and Todd (2003)). However, 

sincee the literature still argues on the optimal correction of the endogeneity problem, one important 

problemm stemming from the non-availability of valid instruments, we take the Harmon, Hogan and 

Walkerr (2003) approach to consider the education exogeneous conditional on other explanatory 

variables.. The focus of the analysts is on comparing the hierarchy and the dispersion effects of 

differentt education levels, years spent in education and age groups across countries and over time, 

ratherr than determining their absolute values. Of course, rankings may also be affected by 

endogeneityy bias, but perhaps this is less likely. 
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Tablee 4.5. MINCER ESTIMATES 

Countr y y 

US86 6 

US91 1 

US94 4 

US97 7 

USOO O 

CN81 1 

CN87 7 

CN91 1 

CN94 4 

CNOO O 

AS85 5 

AS89 9 

AS94 4 

FI87 7 

FI91 1 

Yearss Som e 
Colleg ee I High-Schoo l 

Schoolin gg  I Colleg e 

0.0833 j 0.679 0.464 0.286 

(21.49)) j (17.75) j (11.31) (7.70) 

Ö.Ö977 j Ö.65Ï Ö.4ÖÖ Ö.2Ö7 

(33.14)) | (20.13) | (12.21) (7.46) 

Ö.ÏÖ55 j 0.763 0.418 0.251 

(66.44)) ! (44.04) (23.83) | (14.53) 

Ö.ÏÖ99 j Ö.759 0.412 0.245 

(63.55)) | (41.97) | (22.46) | (13.63) 

0.1088 ! 0.902 0.531 0.375 

(68.02)) | (50.88) | (24.84) | (21.90) 

0.0411 j 0.394 0.159 0.101 

(21.67)) j (18.06) | (8.09) (5.21) 

Ö.Ö333 j Ö.375 0.181 Ö.1Ï4 

(16.55)) | (14.32) | (7.10) (4.48) 

Ö.Ö544 : Ö.423 Ö.Ï48 Ö.ÏÖ7 

(23.41)) | (19.39) | (7.22) (5.21) 

0.0622 | 0.403 0.202 0.099 

(31.81)) j (25.81) j (13.72) (6.58) 

0.0577 0.511 0.230 0.123 

(24.39)) | (21.55) (10.49) (5.50) 

0.0455 | 0.373 0.107 0.097 

(13.65)) | (16.01) j (6.57) (4.06) 

0.0644 ; 0.433 0.167 0.116 

(24.97)) | (25.11) \ (12.42) | (5.88) 

Ö.Ö233 j 0.284 Ö.Ö48 Ö.2Ï9 

(10.02)) j (3.42) ) (2.09) 

0.0233 0.540 0.405 0.205 

(24.72)) | (29.27) | (21.59) \ (14.78) 

0.0255 0.560 0.371 0.195 

(27.89)) | (30.03) (22.02) | (15.18) 

No/Lo w w 

-0.274 4 

(-2.95) ) 

-0.355 5 

(-7.04) ) 

-0.192 2 

(-7.12) ) 

-0.282 2 

(-9.95) ) 

-0.190 0 

(-5.94) ) 

-0.160 0 

(-7.03) ) 

-0.168 8 

(-4.99) ) 

-0.230 0 

(-6.82) ) 

-0.160 0 

(-6.18) ) 

-0.142 2 

(-3.46) ) 

-0.315 5 

(-1.18) ) 

-1.951 1 

(-11.40) ) 

-0.059 9 

) ) 

n.a. . 

Sampl e e 

Size e 

3305 5 

4587 7 

18586 6 

17279 9 

18691 1 

4347 7 

3845 5 

6570 0 

11462 2 

8144 4 

2832 2 

4830 0 

2530 0 

4174 4 

3706 6 
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FI95 5 

NL91 1 

NL94 4 

NL99 9 

GE94 4 

GEOO O 

IT87 7 

IT89 9 

IT95 5 

ITOO O 

0.0288 I 0.502 

(27.81)) (29.79) 

0.0666 0.366 

(16.29)) | (11.54) 

0.0455 j 0.390 

(20.69)) | (17.15) 

0.0455 j 0.407 

(21.23)) j (17.56) 

0.0722 ; 0.379 

(14.51)) j (12.88) 

0.0755 j 0.350 

(18.58)) j (14.71) 

0.0433 j 0.496 

(31.25)) j (23.69) 

Ö.Ö388 [ Ö.4Ï9 

(29.56)) j (22.93) 

0.0455 I 0.523 

(27.17)) j (23.50) 

0.0388 0.410 

(23.99)) (20.99) 

0.3322 0.163 

(15.77)) (10.76) 

0.0777 -0.205 

(2.77)) (-4.94) 

0.1177 -0.050 
n.a. . 

(5.75)) ; ) 

0.1311 -0.061 

(5.92)) | ) 

0.1955 0.023 

(6.19)) ) 
ii i n.a. 

0.1022 -0.021 

(3.78)) ) 

0.2400 -0.244 

(19.76)) (-4.92) 

0.2099 -0.142 

(19.17)) (-3.33) 
n.a.. i [ 

0.2022 -0.513 

(15.74)) (-6.06) 

0.1688 -0.273 

(13.72)) (-4.82) 

2923 3 

1561 1 

1693 3 

1725 5 

1880 0 

2738 8 

3188 8 

3361 1 

2655 5 

2701 1 

Notation:: "n.a." stands for not applicable. Notes: in rows parameters by country and year; t-values in 

parenthesis;;  insignificant any reasonable confidence level. In the specification with dummies for 

education,, the reference category is "Low Education"; we control for Age and Age squared. 

InIn the dummy specification, nearly every coefficient of education level dummies is 

statisticallyy significant at the one percent level. The exceptions are Germany, with 

insignificantt effects of the "High-School" on the earnings level, the Netherlands with a zero 

effectt of No/Low Education on earnings and a bothersome zero effect of "Some College" and 

"No/Low"" Education on earnings and a similar effect of "College" and "High-School" in the 

Australiaa of year 1994. These may be real results. For example, the lack of difference 

betweenn "No/Low" education and "Low" education in the Netherlands may be due to the level 

off minimum wage. As would be expected, a higher education degree yields a high earnings 

premiumm on average, anything else equal. Thus, there is a large gap between the average 



ChapterChapter 4. Earnings Dispersion by Education and Age in Seven Countries 75 

earningss premium of tertiary level degrees and that of the qualifications below this level. 

Theree appear to be increasing returns to "College" education over time in the U.S. only. 

Tabl ee 4.6. DETERMINANTS OF EARNINGS - Eq . (4.1.) (Weighte d by Sampl e Weights ) 

Countr y y 

US86 6 

US91 1 

US94 4 

US97 7 

USOO O 

CN81 1 

CN87 7 

CN91 1 

CN94 4 

CNOO O 

AS85 5 

AS89 9 

AS94 4 

Yearss of 
Constan tt  j E d u c a t i o n 

7.3033 0.071 

(27.01)) (3.47) 

6.8522 0.140 

(29.48)) (5.80) 

7.2855 0.065 

(56.95)) (5.12) 

7.2277 0.093 

(52.46)) (6.72) 

8.1200 0.002 

(74.25)) (0.30) 

8.7377 -0.020 

(54.95)) (-2.13) 

7.7388 -0.009 

(40.75)) (-1.53) 

8.8344 -0.032 

(56.03)) (-2.77) 

8.7300 -0.050 

(68.61)) (-3.84) 

8.3444 0.034 

(49.92)) (2.67) 

8.9566 -0.116 

(37.28)) (-3.53) 

8.2566 0.088 

(42.06)) (3.91) 

8.8544 -0.018 

(32.84)) (-1.16) 

Yearss of 

Educ . . 

Sq./100 0 

0.045 5 

(0.57) ) 

-0.150 0 

(-1.78) ) 

0.137 7 

(3.06) ) 

0.056 6 

(1.16) ) 

0.418 8 

(13.87) ) 

0.311 1 

(6.58) ) 

0.261 1 

(7.03) ) 

0.399 9 

(7.46) ) 

0.473 3 

(8.68) ) 

0.086 6 

(1.87) ) 

Ag ee i AgeSq./10 0 

0.0800 -0.083 

(6.46)) (-5.30) 

0.0800 -0.084 

(9.52)) (-7.83) 

0.0822 -0.083 

(17.77)) (-14.29) 

0.0799 -0.082 

(15.97)) (-13.15) 

0.0699 -0.071 

(13.93)) (-11.35) 

0.0466 -0.045 

(5.91)) (-4.64) 

0.1033 -0.111 

(10.51)) (-8.86) 

0.0588 -0.055 

(7.57)) (-5.68) 

0.0699 -0.068 

(12.98)) (-10.03) 

0.0744 -0.075 

(10.27)) (-8.34) 

0.6499 0.073 -0.084 

(4.93)) (10.47) (-8.97) 

-0.0944 0.052 -0.058 

(-1.05)) (7.19) (-6.25) 

0.1900 0.069 -0.077 

(2.65)) (5.23) (-4.61) 
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FI87 7 

FI91 1 

FI95 5 

NL91 1 

NL94 4 

NL99 9 

GE94 4 

GEOO O 

IT87 7 

IT89 9 

IT95 5 

ITO O O 

10.100 0 

(77.71) ) 

10.488 8 

(83.78) ) 

10.682 2 

(80.64) ) 

8.825 5 

(27.44) ) 

9.263 3 

(47.96) ) 

9.078 8 

(50.34) ) 

11.478 8 

(26.47) ) 

9.920 0 

(25.20) ) 

8.294 4 

(69.03) ) 

8.632 2 

(75.61) ) 

8.510 0 

(59.70) ) 

8.461 1 

(59.57) ) 

-0.039 9 

(-12.18) ) 

-0.034 4 

(-11.50) ) 

-0.009 9 

(-3.37) ) 

0.083 3 

(2.54) ) 

-0.037 7 

(-2.67) ) 

-0.025 5 

(-2.46) ) 

-0.225 5 

(-4.19) ) 

-0.120 0 

(-2.58) ) 

0.035 5 

(5.93) ) 

0.022 2 

(3.73) ) 

0.020 0 

(2.28) ) 

0.020 0 

(2.67) ) 

0.448 8 

(20.10) ) 

0.425 5 

(20.98) ) 

0.249 9 

(14.07) ) 

-0.066 6 

(-0.54) ) 

0.344 4 

(6.01) ) 

0.290 0 

(7.05) ) 

1.071 1 

(5.55) ) 

0.701 1 

(4.22) ) 

0.039 9 

(1.37) ) 

0.077 7 

(2.71) ) 

0.118 8 

(2.87) ) 

0.082 2 

(2.30) ) 

0.053 3 

(7.73) ) 

0.048 8 

(7.31) ) 

0.041 1 

(6.04) ) 

0.044 4 

(3.70) ) 

0.072 2 

(8.08) ) 

0.079 9 

(9.19) ) 

0.014 4 

(1.18) ) 

0.066 6 

(5.73) ) 

0.045 5 

(7.47) ) 

0.039 9 

(6.96) ) 

0.052 2 

(7.44) ) 

0.061 1 

(8.78) ) 

-0.051 1 

(-5.84) ) 

-0.046 6 

(-5-52) ) 

-0.035 5 

(-4.18) ) 

-0.036 6 

(-2.41) ) 

-0.071 1 

(-6.33) ) 

-0.078 8 

(-7.26) ) 

-0.001 1 

(-0.12) ) 

-0.070 0 

(-4.89) ) 

-0.044 4 

(-5.81) ) 

-0.037 7 

(-5.35) ) 

-0.048 8 

(-5.47) ) 

-0.059 9 

(-6.87) ) 

Notes:: in rows parameters by country and year; t-values in parenthesis. 

Inn Table 4.6., we present the estimates of equation (4.1.), with a quadratic in schooi 

years.. There is no consistent shape of earnings as a function of years of education, but there 

aree certain common properties common for some country's data. With a few exceptions, 

Mincer'ss log-linearity in years of education is always rejected in favor of a quadratic 

specification.. For the U.S., the returns tend to be increasing in school years. The same holds 

forr Italy. The pattern varies for the other countries, sometimes within countries for different 

years.. Earnings are indeed always inverse U shaped in age, with the exception of Germany 
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1994.. The coefficient on Age is always positive and between 3.9% and 10.3%. Age squared, 

ass would be expected, has a negative effect of between -11.1 % and -3.5%. 

Tablee 4.7. DISPERSION EFFECTS - Eq. (4.2.) (Weighte d by Sampl e Weights ) 

Countr y y 

US86 6 

US91 1 

US94 4 

US97 7 

US00 0 

CN81 1 

CN87 7 

CN91 1 

CN94 4 

CN00 0 

AS85 5 

AS89 9 

AS94 4 

FI87 7 

To To 

-0.571 1 

(-4.40) ) 

0.840 0 

(15.39) ) 

0.774 4 

(29.82) ) 

1.481 1 

(46.55) ) 

0.656 6 

(23.64) ) 

1.544 4 

(39.55) ) 

1.847 7 

(30.54) ) 

1.575 5 

(35.75) ) 

1.589 9 

(44.06) ) 

0.909 9 

(20.47) ) 

-0.449 9 

(-6-52) ) 

2.547 7 

(30.84) ) 

1.085 5 

(20.17) ) 

-0.317 7 

(-25.79) ) 

Yi Yi 

0.060 0 

(6.14) ) 

-0.037 7 

(-7.41) ) 

-0.010 0 

(-4.20) ) 

-0.089 9 

(-31.03) ) 

-0.001 1 

(-0.53) ) 

-0.072 2 

(-26.56) ) 

-0.050 0 

(15.37) ) 

-0.063 3 

(-18.33) ) 

-0.101 1 

(-30.73) ) 

-0.017 7 

(-5.50) ) 

0.084 4 

(9.13) ) 

-0.290 0 

(-34.20) ) 

-0.049 9 

(-14.13) ) 

0.016 6 

(35.83) ) 

7^100 0 

-0.0054 4 

(-1.92) ) 

0.143 3 

(9.18) ) 

0.093 3 

(12.86) ) 

0.229 9 

(25.15) ) 

0.072 2 

(12.35) ) 

0.102 2 

(12.01) ) 

0.094 4 

(10.14) ) 

0.122 2 

(12.16) ) 

0.256 6 

(25.61) ) 

0.011 1 

(1.45) ) 

-0.339 9 

(-9.79) ) 

1.028 8 

(37.99) ) 

0.016 6 

(1.26) ) 

-0.042 2 

(-22.11) ) 

73 73 

-0.001 1 

(-6.35) ) 

-0.0001 1 

(-2.45) ) 

-0.0002 2 

(-9.30) ) 

0.0007 7 

(19.08) ) 

-0.0001 1 

(-2.85) ) 

0.0012 2 

(29.58) ) 

0.0008 8 

(13.50) ) 

0.0008 8 

(16.30) ) 

0.0007 7 

(18.96) ) 

0.0004 4 

(8.37) ) 

-0.0001 1 

(-1.59) ) 

0.0004 4 

(4.56) ) 

0.0011 1 

(22.53) ) 

-0.00001 1 

(-1.64) ) 

7* 7* 

0.018 8 

(3.60) ) 

-0.019 9 

(-11.15) ) 

-0.026 6 

(-31.19) ) 

-0.035 5 

(-33.79) ) 

-0.025 5 

(-23.78) ) 

-0.049 9 

(-31.77) ) 

-0.069 9 

(-26.04) ) 

-0.050 0 

(-31.24) ) 

-0.035 5 

(-30.91) ) 

-0.031 1 

(-20.77) ) 

0.009 9 

(6.06) ) 

-0.026 6 

(-10.37) ) 

-0.028 8 

(-11.14) ) 

0.016 6 

(27.11) ) 

)%/100 0 

0.003 3 

(0.58) ) 

0.030 0 

(15.12) ) 

0.039 9 

(41.43) ) 

0.035 5 

(30.35) ) 

0.034 4 

(28.34) ) 

0.046 6 

(26.56) ) 

0.074 4 

(24.17) ) 

0.051 1 

(29.09) ) 

0.029 9 

(24.23) ) 

0.035 5 

(21.97) ) 

-0.015 5 

(-9.14) ) 

0.022 2 

(8.34) ) 

0.018 8 

(5.83) ) 

-0.021 1 

(-27.59) ) 
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FI91 1 

FI95 5 

NL91 1 

NL94 4 

NL99 9 

GE94 4 

GEOO O 

IT87 7 

IT89 9 

IT95 5 

ITOO O 

0.026 6 

(3.00) ) 

0.168 8 

(13.67) ) 

-1.536 6 

(-7.15) ) 

0.322 2 

(7.39) ) 

0.225 5 

(8.46) ) 

-0.011 1 

(-0.12) ) 

-0.052 2 

(-0.55) ) 

0.773 3 

(40.22) ) 

0.302 2 

(26.22) ) 

0.628 8 

(28.76) ) 

0.501 1 

(25.81) ) 

EarningsEarnings Dispersion by Education and Age in Seven Countries 

\\ 0.0004 

|| (1-37) 

0.005 5 

(9.55) ) 

0.052 2 

|| (2-58) 

-0.022 2 

(-6.66) ) 

0.013 3 

(7.80) ) 

0.011 1 

(1.11) ) 

0.032 2 

(3.19) ) 

-0.041 1 

jj (-32.01) 

-0.016 6 

II (-21.69) 

-0.032 2 

II (-19.97) 

-0.020 0 

|| (-15.85) 

0.003 3 

(2.82) ) 

-0.034 4 

(-22.25) ) 

-0.246 6 

(-3.91) ) 

0.199 9 

(18.61) ) 

-0.001 1 

(-0.35) ) 

0.066 6 

(1.90) ) 

-0.086 6 

(-2.55) ) 

0.104 4 

(28.36) ) 

0.048 8 

(20.76) ) 

0.108 8 

(20.98) ) 

0.069 9 

(17.75) ) 

0.0001 1 

(27.52) ) 

0.0001 1 

(13.38) ) 

0.00007 7 

(0.30) ) 

-0.0007 7 

(-14.48) ) 

-0.0002 2 

(-6.92) ) 

-0.0002 2 

(-2.27) ) 

0.0004 4 

(4.44) ) 

0.0005 5 

(26.40) ) 

0.0002 2 

(21.95) ) 

0.0002 2 

(11.66) ) 

0.0002 2 

(12.78) ) 

-0.001 1 

(-3.34) ) 

-0.008 8 

(-13.24) ) 

0.072 2 

(10.37) ) 

-0.006 6 

(-3.75) ) 

-0.013 3 

(-12.50) ) 

-0.002 2 

(-1.09) ) 

-0.014 4 

(-5.65) ) 

-0.026 6 

(-31.47) ) 

-0.010 0 

(-21.13) ) 

-0.022 2 

(-23.69) ) 

-0.019 9 

(-23.87) ) 

0.001 1 

(3.47) ) 

0.009 9 

(12.35) ) 

-0.091 1 

(-11.95) ) 

0.020 0 

(9.82) ) 

0.020 0 

(16.44) ) 

0.007 7 

(2.54) ) 

0.016 6 

(5.62) ) 

0.026 6 

(27.02) ) 

0.011 1 

(19.84) ) 

0.025 5 

(22.76) ) 

0.022 2 

(24.15) ) 

Note:: in rows parameters by country and year; t-values in parenthesis. 

Tablee 4.7. reports the dispersion effects (vector y ) for the scedastic equation (4.2.). 

Hence,, we fit a regression equation of log residual variance on a quadratic in the years of 

educationn and age. The residual variance apparently may be U shaped, inverse U shaped or 

monotonicallyy increasing with the years of education. With two exceptions, yl and y2 always 

havee opposite signs and both coefficients are highly significant. We will summarize the 

profiless in the next section. The one country with a rising log-variance age profile is the U.S. 

inn year 1986. In Australia of year 1985, Finland of 1987 and the Netherlands of 1991 the log-

variancee age profiles exibit inverse U shapes. All the other countries show U shaped profiles 

off log earnings with age. This conclusion is consistent with Mincer (1974) that the log-

variancess are U shaped if the correlation between the initial earnings capacity and the post-
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schooll investments are weak. The results are in line also with what Dooley and Gottschalk 

(1984)) found in US using the CPS data sets and Polachek (2002) confirmed using ten LIS 

countries. . 

Interactionss (/3) are highly significant but unstable in sign. In the U.S. (except for the 

U.S.. in year 1997) and the Netherlands the negative and significant signs of the coefficients 

y3off education-age interactions indicate that education has less power as the individual ages 

inn terms of earning dispersion. The effects are larger in magnitude for the Netherlands than 

forr the U.S. Thus, aging reduces more strongly the effect of education on the dispersion in 

logg earnings in the Netherlands than in the U.S. In Germany we find both positive and 

negativee signs for interactions. In the rest of the countries and the US in year 1997, the 

positivee and significant sign indicates that education has more effect as an individual ages in 

termss of the effect of education on earnings dispersion. The magnitudes of the interactions 

seemm to decrease in time for all countries except Australia. 

Mincerr (1974) derived some predictions and implications from relating the overtaking 

pointt to the inverse of the rate of return to post-school investments. In his model, the 

overtakingg point occurs at an experience level equal to this inverse, if dollar investments are 

constantt over time. If they decline, overtaking happens earlier. Computing the overtaking 

pointt as the inverse of the rate of return to schooling (the estimates are given in the first 

columnn of Table 4.5.) and separately computing the troughs that correspond to the minimum 

off the parabolas (from equation (4.2.)) several interesting observations are apparent. In the 

casee of Germany 1994 the overtaking age is equal to the trough of the dispersion profile. 

Thiss result is consistent with constant human capital investments. For the rest of the 

countries,, we see that, with three exceptions (Finland (1987), Finland (1991), the 

Netherlandss (1994)) the age when overtaking takes place is always smaller than the age at 

thee minimum of the dispersion profiles (provided by the estimation in equation (4.2.)). Thus 

thee overtaking point is consistent with declining human capital investments (in euros). 

Alternatively,, the findings may stem from difference in the rates of return between schooling 

andd on the job training. Schooling is subsidized which normally implies higher levels of 

investmentt in human capital and lower rates of return. Thus it is likely that schooling rates of 

returnn exceed on-the-job training rates of return, thereby leading to upward biased estimates 

off the overtaking age. Another explanation may be that underlying earnings function 

parameterss vary across members of the population. This heterogeneity adds to the earnings 

dispersion,, making the overtaking point less discernable. Still another reason may be rates of 

returnn that depend on investment level that could alter the shape of the earnings-dispersion-

agee (experience) profile. 
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Tabl ee 4.8. RE-ESTIMATION - Eq. (4.1.) (WEIGHTED BY THE PREDICTED RESIDUAL 

DISPERSIONS) ) 

Countr y y 

US86 6 

US91 1 

US94 4 

US97 7 

USOO O 

CN81 1 

CN87 7 

CN91 1 

CN94 4 

CNOO O 

AS85 5 

AS89 9 

AS94 4 

FI87 7 

FI91 1 

FI95 5 

NL91 1 

NL94 4 

NL99 9 

GE94 4 

GEOO O 

IT87 7 

IT89 9 

IT95 5 

ITOO O 

Constan t t 

7.4600 (25.06) 

6.8977 (31.55) 

7.3077 (59.28) 

7.3111 (56.58) 

8.0455 (74.60) 

8.8222 (54.80) 

7.848(43.19) ) 

8.819(57.79) ) 

8.7144 (73.37) 

8.4666 (52.56) 

9.7344 (26.09) 

7.4811 (47.27) 

8.9588 (33.53) 

9.4799 (55.29) 

8.365(39.16) ) 

10.601(68.76) ) 

9.2599 (19.33) 

8.6833 (40.82) 

8.6644 (43.65) 

11.921(27.04) ) 

9.9411 (18.27) 

8.4466 (66.27) 

8.7544 (75.36) 

8.5144 (59.98) 

8.4722 (58.32) 

Yearss of 

Educ . . 

0.0599 (2.49) 

0.135(6.36) ) 

0.0566 (4.70) 

0.0833 (6.83) 

-0.0066 (-0.84) 

-0.0199 (-2.02) 

-0.0133 (-2.12) 

-0.0399 (-3.57) 

-0.0555 (-4.74) 

0.0311 (2.55) 

-0.2377 (-4.31) 

0.214(21.79) ) 

-0.0199 (-1.24) 

-0.0111 (-1.57) 

0.245(12.40) ) 

0.008(0.91) ) 

0.077(1.97) ) 

-0.0011 (-0.12) 

-0.0100 (-0.67) 

-0.3199 (-5.60) 

-0.1866 (-2.76) 

0.0333 (6.00) 

0.007(1.29) ) 

0.0277 (3.77) 

0.0055 (0.66) 

Yearss of 

Educ . . 

Sq./100 0 

0.0888 (0.98) 

-0.1499 (-1.97) 

0.159(3.79) ) 

0.0911 (2.13) 

0.4400 (14.97) 

0.2911 (6.04) 

0.2611 (6.94) 

0.4111 (7.97) 

0.4866 (9.69) 

0.084(1.88) ) 

0.0111 (5.10) 

-0.573(-13.55) ) 

0.1911 (2.74) 

0.3633 (12.32) 

-0.5422 (-7.93) 

0.185(4.61) ) 

-0.0211 (-0.14) 

0.2022 (3.38) 

0.237(4.13) ) 

1.405(6.91) ) 

0.9300 (3.99) 

0.047(1.92) ) 

0.136(5.06) ) 

0.0933 (2.79) 

0.172(4.99) ) 

Age e 

0.0777 (5.87) 

0.0800 (9.52) 

0.085(18.70) ) 

0.078(15.84) ) 

0.076(15.58) ) 

0.0433 (5.54) 

0.100(10.51) ) 

0.0622 (8.33) 

0.072(13.94) ) 

0.0688 (9.82) 

0.072(9.01) ) 

0.0511 (6.33) 

0.0666 (4.96) 

0.0722 (8.46) 

0.052(6.13) ) 

0.0377 (4.86) 

0.025(1.26) ) 

0.0922 (9.57) 

0.094(10.88) ) 

0.024(2.01) ) 

0.0866 (6.69) 

0.0388 (5.98) 

0.0355 (6.23) 

0.0488 (6.86) 

0.0622 (8.63) 

Ag ee Sq./100 

-0.0800 (-4.93) 

-0.0833 (-7.87) 

-0.087(-15.24) ) 

-0.080(-13.12) ) 

-0.079(-12.95) ) 

-0.0444 (-4.50) 

-0.1088 (-8.98) 

-0.0611 (-6.53) 

-0.072(-10.96) ) 

-0.0677 (-7.82) 

-0.0833 (-7.46) 

-0.0555 (-5.35) 

-0.0755 (-4.46) 

-0.0688 (-6.20) 

-0.0444 (-4.13) 

-0.0277 (-2.90) 

-0.0144 (-0.59) 

-0.0977 (-8.11) 

-0.0955 (-8.86) 

-0.0177 (-1.17) 

-0.0933 (-5.99) 

-0.0355 (-4.37) 

-0.0322 (-4.51) 

-0.0411 (-4.79) 

-0.0588 (-6.60) 

Note:: in rows parameters by country and by year; t-values in parenthesis. 
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Wee have used the estimated variances as weights in the re-estimation of the wage 

equationn (4.1.)- The results are presented in Table 4.8. and we see that they remain roughly 

unchangedd with some differences in magnitudes only, compared to Table 4.6. 

Wee have also estimated the model with dummies for education levels, rather than years of 

schoolingg and age intervals. The scedastic equation for the \th observation can then be 

writtenn formally as: 

a]a]  =(p0+<p ] Colli + 1̂Otheri + (p^High + <pANo/ Lowi + 
(4.o.) ) 

++  <psAge2i + (p6Age3i +(p^Age4i +(piAge5i +v( 

Thee disturbance variance is obtained from equation (4.1.) and is assumed to be a function of 

dummiess for each educational level, dummies for the age categories and some unobserved 

componentt vh The estimated effects of the education level are to be interpreted in reference 

too the group of individuals with "Low" education. The estimated coefficients of an age 

categoryy (age categories are described in the footnote 6 of this chapter) are to be interpreted 

inn reference to the groups of individuals aged 25-29 years old (Age1 category). Interaction 

hass now been suppressed. 

Wee estimate earnings dispersion effects for each level of educational attainment 

computedd on the basis of equation (4.3.). The estimates are represented graphically, without 

thee standard errors. Figures 4.1. show the effect that is caused by a specificc education level 

ratherr than "Low" education. Again we see clearly, that the level of educational attainment 

nott only affects the level of earnings but also the level of earnings dispersion, although there 

iss not a common education level-earnings dispersion link. Interestingly, the graduates of 

Higherr Vocational Educations ("Some College" category) in Finland and Germany face lower 

earningss dispersion than graduates of College or High-School education. On the one hand, 

thee upper secondary level includes some general studies that are not really designed to meet 

thee needs of the employers and graduates might experience difficulties in finding a job or at 

leastt a better rewarded job. On the other hand, the College educated category entails those 

highlyy skilled workers whose skills are highly demanded by the economy. Thus, the group of 

highh level graduates workers is likely to be more heterogeneous and this could explain that 

theyy face higher earnings dispersion even though they have on average the highest earnings 

premium.. The age groups also affect the earnings dispersion (Figures 4.2.). On the whole no 

commonn age group-earnings dispersion relation is found. 
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Figure ss  4.1. Earning s Dispersio n by Level s of Educatio n 
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Figure ss 4.2. Earning s Dispersio n by Age Categorie s 

Unite dd State s 

D i s p e r s i on n 

01 1 

0.05 5 

0 0 

-0O5 5 

-QJL L 

Australi a a 

HH 1

11 2 h;;  ;JH 

'. '. 
Age22 Age3 Age4 Age5 

A g e e 

| 3 9 9 

Q 94 4 

German y y 

II | | | 

E a r n i n g s s 

DD I s p a r s l on 

Canad a a 

Finlan d d 

Ital y y 

Age22 Age3 Age4 

S a i n i ng g 

DD i s p a r s io 

0.6 6 

0 5 5 

0.4 4 

0 3 3 

02 02 

0 J J 

Netherlands s 

.. M , 

_ _ 

|;;  ' 

^H— i i 
Age22 Age3 Age4 Age5 

A g e e 

HH 94 

 99 



844 Chapter 4. Earnings Dispersion by Education and Age in Seven Countries 

4.8.. Summarizin g the Result s 

Inn this chapter, we used data from the Luxembourg Income Study, to analyze the residual 

variancee of earnings in a standard specification for seven countries, to check if there is any 

standardd pattern across countries and if the conclusions from section 3.2.1 hold up7. We 

havee selected data from the U.S. (US), Australia (AS), the Netherlands (NL), Canada (CN), 

Finlandd (Fl), Italy (IT) and Germany (GE), representing a fair range of developed countries 

differingg in school systems and labor market institutions. 

Wee added a quadratic in schooling years to the usual Mincer specification to get a 

moree flexible specification, reducing the extent to which the residual may be fed by 

misspecificationn of the basic relation, and in fact follow the specification developed by David 

Cardd (see Card, 1995). The quadratic term in years of schooling is always significant, 

showingg that Mincer's linear specification is too restrictive. We use age rather than (potential) 

experiencee because it is exogenous. 

Forr the residual, we use a quadratic specification in education and age and their 

interaction.. In Tables 4.9.A. and 4.9.B., we have deduced the key information from these 

estimates:: the nature of the relationship, and the location of the turning point (the minimum or 

maximumm value of the parabola). We present this for the estimates of the log specification 

givenn above, as well as for the specification in real values (of which we only give the 

summary,, not the full details). Using Mincer's log specification (Table 3.9.B), the conclusion 

fromm our survey in Chapter 2.1. is confirmed: there is no universal standard pattern in the 

residuall log variance across time or countries. The linear and the quadratic term mostly have 

oppositee signs, so we should check whether the turning point of the parabola is within the 

schoolingg length interval. This shows that the relationship between residual log earnings 

variancee and schooling length is monotonically negative for all years in Canada, 

monotonicallyy positive for both years in Germany, and U shaped for all years in Italy. It 

alternatess between positive and U shaped (1991 and 1997) in the US, between inverse U 

shapedd and positive (1991) in Finland, it moves from inverse U shaped to U shaped to 

negativee in Australia and it is initially inverse U shaped and then remains positive in The 

Netherlands. . 

Iff we take the specification in earnings itself, instead of its logarithm, we find more 

regularityy (Table 3.9.A). The basic pattern is now a negative relationship between residual 

earningss variance and schooling length, as in several U shaped relationships, the upturn 

Fulll details are given in Chapter 3. 
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occurss only at the very end of the interval. Hence, the assumption of increasing risk that 

Levharii and Weiss (1974, 954-955) tentatively embrace, has only weak empirical support: it 

wouldd only hold for the upper part of the U shaped patterns in the cases with a substantial 

positivee stretch (8 out of 25 cases). If we were to take this as a test on Levhari and Weiss' 

predictionn of the effect of uncertainty on the extent of investment, we would get rather 

variablee results. 
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Tabl ee 4.9.A. DISPERSION PROFILES FROM THE ESTIMATES OF THE RESIDUAL 

FUNCTIONSS FOR EARNINGS 

Countr y y 

US86 6 

US91 1 

US94 4 

US97 7 

USOO O 

CN81 1 

CN87 7 

CN91 1 

CN94 4 

CNOO O 

AS85 5 

AS89 9 

AS94 4 

FI87 7 

FI91 1 

FI95 5 

NL91 1 

NL94 4 

NL99 9 

GE94 4 

GEOO O 

IT87 7 

IT89 9 

IT95 5 

ITOO O 

Schoolin g g 

Years s 

u u 
0 0 

I I 
u u 
u u 
I I 
I I 
Ï Ï 
u u 
u u 
0 0 

u u 
u u 
u u 
u u 

u u 
u u 
I I 

Turnin g g 

poin t t 

12.6 6 

--

21.2 2 

18.4 4 

15.8 8 

19.9 9 

18.5 5 

-29.2 2 

11.6 6 

19.1 1 

--

14.9 9 

17.4 4 

9.5 5 

12.8 8 

20.8 8 

34.7 7 

20.8 8 

33.8 8 

36.9 9 

17.3 3 

24.7 7 

19.6 6 

18.6 6 

31.9 9 

Yearss of 

Schoo l l 

Rang e e 

[0,18] ] 

[8,20] ] 

[8,20] ] 

[8,20] ] 

[0,20] ] 

[4,16] ] 

[0,161 1 

[4,16] ] 

[6,16] ] 

[0,20] ] 

[0,16] ] 

[0,16] ] 

[6,20] ] 

[0,20] ] 

[0,20] ] 

[0,20] ] 

[8,18] ] 

[6,20] ] 

[0,20] ] 

[10,17] ] 

[10,17] ] 

[0,21] ] 

[0,21] ] 

[0,21] ] 

[0,21] ] 

Age e 

u u 
u u 
I I 
J J 
1 1 
u u 
u u 
/ / 

n n 
i i 
\ \ 

i i 
n n 
n n 
u u 
u u 
i i 
u u 
u u 
i i 
ï ï 
u u 
i i 
i i 
u u 

Turnin g g 

poin t t 

51.3 3 

45.4 4 

153.6 6 

-140.3 3 

-45.7 7 

53.9 9 

49.0 0 

7.0 0 

29.1 1 

0.1 1 

-588.8 8 

79.7 7 

37.4 4 

38.0 0 

44.0 0 

48.8 8 

85.7 7 

44.0 0 

46.9 9 

76.5 5 

8.0 0 

54.0 0 

61.1 1 

59.2 2 

51.9 9 

Ag e e 

Rang e e 

[25,55] ] 

[25,55] ] 

[25,55] ] 

[25,55] ] 

[25,55] ] 

[25,55] ] 

[25,55] ] 

[25,55] ] 

[25,55] ] 

[25,55] ] 

[23,52] ] 

[27,52] ] 

[27,52] ] 

[27,52] ] 

[27,52] ] 

[25,55] ] 

[25,55] ] 

[25,55] ] 

[25,55] ] 

[25,55] ] 

[25,55] ] 

[25,55] ] 

[25,55] ] 

[25,55] ] 

[25,55] ] 

Notations:: [j - U shaped; f\- inverse U shaped; 0 no relation; / - linear increasing; \ - linear decreasing; 

^^ - decreasing convex, ( - increasing concave; ^ - decreasing concave; ) - increasing convex; "-" - no 

turningg point in linear relation. Note: For Australia) and Fl (Finland) age categories. 
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Tabl ee 4.9.B. DISPERSION PROFILES FROM THE ESTIMATES OF THE RESIDUAL 

FUNCTIONSS FOR LOG-EARNING S 

Countr y y 

US86 6 

US91 1 

US94 4 

US97 7 

USOO O 

CN81 1 

CN87 7 

CN91 1 

CN94 4 

CNOO O 

AS85 5 

AS89 9 

AS94 4 

FI87 7 

FI91 1 

FI95 5 

NL91 1 

NL94 4 

NL99 9 

GE94 4 

GEOO O 

IT87 7 

IT89 9 

IT95 5 

ITOO O 

Schoolin g g 

Years s 

( ( 

u u 
) ) 

u u 
J J 
I I 
I I 
I I 
I I 
\ \ 

n n 
u u 
\ \ 

n n 

n n 

u u 
u u 
u u 
u u 

Turnin g g 

poin t t 

55.5 5 

12.9 9 

5.3 3 

19.4 4 

0.6 6 

35.2 2 

26.5 5 

25.8 8 

19.7 7 

77.2 2 

12.3 3 

14.1 1 

--

19.0 0 

-6.6 6 

7.3 3 

10.5 5 

5.5 5 

--

-8.3 3 

18.6 6 

19.7 7 

16.6 6 

14.8 8 

14.4 4 

Yearss of 

Schoo l l 

Range e 

[0,18] ] 

[8,, 20] 

[8,, 20] 

[8,, 20] 

[0,20] ] 

[4,16] ] 

[0,16] ] 

[4,16] ] 

[6,16] ] 

[0,20] ] 

[0,16] ] 

[0,16] ] 

[6,20] ] 

[0,20] ] 

[0,20] ] 

[0,20] ] 

[8,18] ] 

[6,20] ] 

[0,20] ] 

[10,17] ] 

[10,17] ] 

[0,21] ] 

[0,21] ] 

[0,21] ] 

[0,21] ] 

Age e 

/ / 

u u 
u u 
u u 
u u 
u u 
u u 
u u 
I I 
u u 
n n 
i i 
i i 
0 0 
u u 
u u 
n n 
) ) 

u u 
) ) 

u u 
u u 
u u 
u u 
u u 

Turnin g g 

poin t t 

--

31.6 6 

33.3 3 

50 0 

36.7 7 

53.2 2 

46.6 6 

49.0 0 

60.3 3 

44.2 2 

30 0 

59.1 1 

77.7 7 

38.1 1 

50 0 

44.4 4 

39.5 5 

15 5 

32.5 5 

14.2 2 

43.7 43.7 

50 0 

45.4 4 

44 4 

43.1 1 

Age e 

Range e 

[25,55] ] 

[25,55] ] 

[25,55] ] 

[25,55] ] 

[25,55] ] 

[25,55] ] 

[25,55] ] 

[25,55] ] 

[25,55] ] 

[25,55] ] 

[23,52] ] 

[27,52] ] 

[27,52] ] 

[27,52] ] 

[27,52] ] 

[25,55] ] 

[25,55] ] 

[25,55] ] 

[25,55] ] 

[25,55] ] 

[25,55] ] 

[25,55] ] 

[25,55] ] 

[25,55] ] 

[25,55] ] 

Notations:: \J- U shaped; f\- inverse U shaped; 0 no relation; / - linear increasing; \ - linear decreasing; 

^^ - decreasing convex, ( - increasing concave; ^- decreasing concave; ) - increasing convex;"-" - no 

turningg point in linear relation. Note: For AS (Australia) and Fl (Finland) age categories. 
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Interactionn between length of education and age also has no universal sign and may 

evenn switch over time for a given country. By contrast, the relationship between age and 

residuall log variance is virtually universal: inverse U shaped in all years and countries, 

exceptt the US in 1986, Canada in 1994, Australia in 1989 and 1994, The Netherlands in 

19944 and Germany in 1994. This conclusion is consistent with Mincer's (1974) prediction that 

thee log-variances are U shaped if the correlations between the initial earnings capacity and 

thee post-school investments are weak. The results are in line also with what Dooley and 

Gottschalkk (1984) found for the US using the CPS data sets and what Polachek (2002) 

confirmedd for several LIS countries. There is no standard pattern in the relation between age 

(experience)) and variance of residual earnings. 

4.9.. Conclusion s 

Earningss distributions by education and by age give information on how human 

capitall accumulation moves individuals to distributions with different variances. This is 

relevantt for issues of inequality and as an indication of risk associated with investment in 

humann capital. Therefore, we consider the distributions of residuals from an earnings function 

andd we differentiate by years of education and by age. The results obtained reveal no 

unequivocall pattern of residual dispersion by years of education by education level. It seems 

thatt residual variance may have a U shape, inverse U shape or no relation with the education 

level.. To the extent that we may use residual variance as an indicator of risk, there is no 

uniformm pattern of risk in relation to level of investment in schooling. The log-variance profile 

iss mostly U shaped in age, in tune with a low correlation between investment and initial 

earningss in Mincer's overtaking model. With three exceptions the overtaking point is 

consistentt with rising human capital rates of return. 

Differencess in patterns between countries might point to consequences of different 

educationall systems, through differences in school admission rules, curriculum structures 

etc.. A further analysis of residual variances in relation to school systems, as sorting systems 

forr labor market positions and a decomposition in terms of unobserved heterogeneity (known 

apriorii to the individuals themselves) and risk, is certainly in order. 
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4.10.. Appendice s to Chapte r 4 

Descriptionn of the Educational Systems in the Countries in Study 

Unite dd States 

Thee education in the US has three levels: primary, secondary and post-secondary with 

vocationall education available at both secondary and post-secondary levels. 

Primaryy education begins at age six and lasts for six years (eight in some schools and 

districts).. Usually at this level of education there is one teacher who is responsible for all the 

activitiess in the classroom. 

Thee next level is typically the middle school or junior high school. Generally this 

includess grades seven through eight or nine, although some schools do not have this level at 

all. . 

Secondary,, or high-schools, typically begin with grade nine (ten in some places) and 

goess through grade twelve. Students can take either academic or vocational courses or both, 

alll of which will lead to a high-school diploma. 

Vocationall education often begins at the secondary level and continues for two years 

att the post-secondary level, though either can be done without the other. 

Thee higher education can be split in two-year community or junior colleges and four 

yearr undergraduate colleges and universities. The two-year schools are open to anyone with 

aa high-school degree and focus, though not exclusively, on vocational and occupational 

training.. At graduation the students earn an associate degree. 

Admissionss to colleges and universities usually require a high school degree, 

minimumm secondary grades, minimum scores on national tests, recommendations from 

secondaryy teachers and interviews with admissions officers. After four years of study a 

bachelorr degree is earned. 

Post-graduatee studies are undertaken in universities. Students can earn a Master's 

degreee typically with one or two years of study combined with a thesis or final oral 

examination.. A Doctoral Degree requires two years beyond the Master's degree, qualifying 

examinationss and a dissertation. 
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Canad a a 

Thee Canadian educational system has much in common with that of the United States. As in 

thee United States, where the control over education is left to the states, in each of the ten 

Canadiann provinces the local government regulates the educational matters. Therefore the 

educationall system varies widely across Canada. 

Firstt level, or elementary school, begins at age six in Alberta, Nova Scotia, Ontario 

andd Quebec and at the age of seven in the other provinces. Compulsory education also 

variess by province: to age twelve in the North West territories; to age fifteen in British 

Columbia,, Newfoundland, New Brunswick, Price Edward Island, Quebec and the Yukon; and 

too age sixteen in Alberta, Manitoba, Nova Scotia, Ontario and Saskatchewan. 

Initiallyy the students attended elementary school for eight years followed by four years 

off secondary education, though nowadays it is common to see systems that contain the 

equivalentt of a middle school which students attend for two or three years after attending 

elementaryy school for six years. Both elementary and middle schools are considered first 

levell education. 

Secondd level, or secondary education, begins at either grade nine or ten and 

continuess through grade eleven (Newfoundland, Quebec), twelve (most provinces) or thirteen 

(Quebecc pre-college level) depending on the province. 

Thirdd level, or higher education splits in community colleges and colleges and 

universities.. Community colleges have flexible admission policies and provide degrees that 

alloww a student to transfer to a university after two years. Post-secondary level offers trade 

andd occupational educations. Both post-secondary vocational schools and community 

collegess require a high-school degree for admission. 

Admissionss in universities require a high-school degree, although in Quebec students 

aree required to have completed two years at the college "d'enseignment general et 

professionef'professionef' (CEGEP), a program that follows high-school for those intending to continue 

theirr studies. As in the US, each university sets its own standard, but they typically rely on 

student'ss academic record to assess whether the admission should be granted. As in the US, 

aa Master's degree usually requires one to two years of additional study and a Doctoral 

degreee another two years beyond the Master's degree. 
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Australi a a 

Primaryy education begins at age five with kindergarden, although compulsory schooling 

beginss at age six. Children typically attend primary education for seven or eight years, until 

gradee six or seven. 

Secondaryy education starts at age twelve or thirteen and lasts up to six years. 

Studentss can obtain "leaving certificates", or diplomas, after grades ten, eleven, or twelve. 

Technicall education can be found at all levels from secondary to post-graduate. 

Studentss choosing a technical career would typically attend a technical and further education 

(TAFE)) institute starting anywhere from after grade nine to after grade twelve. Students 

graduatingg after grade twelve receive a technical certificate, after grade thirteen an advanced 

certificatee and after grade fourteen an associate diploma. After completing their studies at a 

TAFEE students may join the work force or continue into a college of advanced education 

(CAE). . 

Collegess of Advanced Education comprise technical colleges, agriculture colleges, 

andd other college degrees in industry, commerce and government. Students may attend CAE 

eitherr after leaving secondary education or after attending a TAFE. After two years of CAE 

studentss earn an advanced certificate or an associate diploma. After three years of CAE 

studentss earn a three-year bachelor's degree. Those attending four years earn a four-year 

bachelor'ss degree. After completing a CAE students may work toward a master's degree. 

Admissionn to a university requires passing a matriculation exam. Students obtain a 

bachelor'ss degree after three to five years. Students obtain a bachelor's degree after three, 

fourr years and a professional bachelor's or post-graduate diploma after five years of study. 

Studentss with a bachelor's degree are eligible for a Master's degree. This will take 

onee or two more years of study. Beyond Master's degree students may work toward a 

Doctorall degree which typically requires two additional years of study. 

German y y 

Thee German education is supervised by the government and differs across Lander (states). 

Compulsoryy education begins full-time at age six, continues nine years to age fifteen, and is 

followedd by three years of part-time study. 

Primaryy education, or first level schools are the Grundschule. Usually children attend 

itt for four years and in some places, like Berlin and Bremin, attendance takes six years. 
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Studentss in Germany are tracked according to their abilities and desires beginning at 

thee secondary school level. Changing tracks is possible and common. There are two levels of 

secondaryy education: Sekundarstufe I spanning grades five through ten and Sekundarstufe II 

spanningg grades eleven to thirteen. There are three main secondary tracks: Hauptschule, or 

mainn school, Realschule, or middle school, and Gymnasium, or college preparatory school. A 

fourth,, Gesamtschule, or comprehensive school, is an experimental type of school providing 

alll three tracks. 

Hauptschulee is the main type of secondary school. Children following this track are 

usuallyy from low social groups. The subjects introduce children to the working world. Upon 

completionn after grade nine, students receive either a certificate of completion 

(Abschlusszeungnis)) without taking an exam or a qualifying school certificate 

(Hauptschulabsschlusszeugnis)) after passing an exam. After completing Hauptschule it is 

possiblee to enter an apprenticeship with part-time vocational schooling, transfer to 

Realschulee or enter full-time vocational education. 

Realschulee is a superior level of secondary level than Hauptschule and is a popular 

choicee among children from lower and middle class families. Upon completion at grade ten, 

studentss receive an intermediate certificate (Realschulabsschlusszeugnis); some states also 

requiree taking an exam (Abschlussprufung). After completion of Realschule a student may 

attendd full-time or part-time vocational schools, apprenticeships or if his/her grades are 

excellentt he/she can transfer to the Gymnasium at the level of eleventh grade. 

Thee Gymnasiums are the most prestigious and academic of the secondary schools. 

Admissionss exams are required to enter gymnasium. Prior to grade eleven students have the 

optionn of leaving school and obtaining the equivalent certificate to that obtained by those 

attendingg Realschule. After grade thirteen, students must take an exam, Abitur or 

Reifezeugnis,, which are secondary leaving certificates. 

Theree are five main types of vocational education (Berufsbildinde Schulen): 

Berufsschule,, Berufsfachshule, Berufsaufbauschule, Fachoberschule and Fachhochschule. 

Thee Berufsschule (part-time vocational school) is aimed to those students who leave 

att grade nine or ten. The Berufsschule is designed to be combined with an apprenticeship. 

Thiss type of combined schooling and training meets the compulsory part-time schooling 

requiredd after age fifteen. Upon completion at grade thirteen to fifteen, students receive an 

Abschlusszeugniss which enables them to take the final apprentice exam 

(Lehrabschlussprufung)) administered by the industry. They can continue their education after 

this.. Usually they don't. 
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Thee Berufsfachshule (full-time vocational school) is aimed as an alternative to the 

Berufsschule.. Students attend for one year and do not participate in apprenticeship while 

attending.. The usual fields of study include hotel work, medical and laboratory work, child 

caree and hairdressing. Upon completion students receive an Abschlusszeugnis which 

qualifiess them as Fachabeiter (skilled worker). 

Thee Berufsaufbauschule (extended vocational school) provides a somewhat higher 

levell of education. Students take both vocational and general courses, but at a higher level 

thann the Berufsschule provides. After a year or two of study, students must take an exam 

(Abschlussprufung)) which is equivalent to Realschule intermediate certificate and qualifies 

themm for jobs in business and industry, at a higher level than the one obtained from the 

previouss two vocational schools. 

Thee Fachoberschule (specialized secondary school) is a two-year full time course of 

studyy for students who have completed Realschule or its equivalent. Upon completion, 

studentss receive an certificate (Abschlusszeugnis) which qualifies them for attendance at a 

Fachhochschule. . 

Thee Fachhochschule (the most advanced vocational school) admits students upon 

completionn of The Fachoberschule or part-time vocational schooling. The full time training 

requiress three years of study. There are two types of training within this vocational school: 

Meisterschulenn that trains master crafts people and Technikerschulen that trains advanced 

industriall technicians. 

Higherr education can be found in the Fachhochschule (previously discussed), in 

Kunsthochschulenn (Colleges of the Arts or of the Education) that require an Abitur for 

admissionn and in the Universities. Universities require an Abitur. Afterwards students choose 

too take exams when they are ready. The first exam, that entitles students to a Vordiplom or 

Zwischenprufungg is typically taken after four or six semesters. After at least eight semesters 

upp to twelve a new exam entitles students to a Diplomingenieur or Diplomkaufmann. The 

highestt degree attainable is the Doctorate degree. Students wanting to teach at the university 

levell must have completed a Habilitation, or thesis. 

Ital y y 

Inn Italy the compulsory school takes 8 years from age 6 to age 14 and is divided in a primary 

partt (5 years) and a lower secondary part (3 years). Primary school (scuola elementare) is 

compulsoryy for children aged 6 to 11. The compulsory lower secondary school (scuola 

media)) is divided into two distinct tracks, academic and vocational. The compulsory leaving 
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agee was raised form 14 to 15 in 1999, a change to be effective from the year 2000. After 

completingg compulsory education, and passing the lower secondary leaving examination, 

youngg people may enter one of the five types of upper secondary education (scuola 

superiore)) courses lasting five (university qualification), four or three years (vocational 

qualification).. For those continuing education there is another leaving exam (known as 

esamee di maturita). This exam is mostly taken at age 19. Two and three year diplomas were 

introducedd in 1990 as an alternative to the traditional tertiary education. This is known as the 

lowerr level university education. The regular level university takes between four to six years. 

Besidess the undergraduate level, the university includes the postgraduates (master and 

doctorate)) studies too. 

Finlan d d 

Inn Finland the compulsory school takes nine years from age 7 to age 16, which provides the 

basicc education. The next level covers upper secondary education, which divides into 

generall and vocational education. The General education is provided in Gymnasium and 

leadss to a matriculation examination (=12 years of schooling). The Vocational education is 

providedd by vocational schools and may last for less than three years (=lower level, 10-11 

years)) or about three years (=upper level, some 12 years). After vocational training the 

studentss have the possibility to join an additional three to four year lasting polytechnic 

education.. Students who finished the secondary school have the permission to enter 

university.. Higher (or Tertiary) education comprises both vocational colleges and universities. 

Vocationall colleges provide short non-university vocational education (=13-14 years). Lower 

candidatee (BA-level) degrees (=some 15 years), higher candidate (MA-level) degrees 

(=somee 16 years) as well as post-graduate degrees (licentiate and doctoral degrees=18 

yearss or more) are taken at universities. 

Thee Netherland s 

Inn the Netherlands the compulsory school takes 12 years from age 4 to age 16. Primary 

education,, or first level, begins at age six and continues for six years. Parents, with 

recommendationss from the schools, choose which of the four types of secondary school to 

sendd their children to: LAVO, MAVO, HAVO, VWO. Lager Algemeen Voortgezet Onderwijs 

(LAVO),, or lower general secondary education is essentially a continuation of primary school. 
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Loww achievement may go to either LBO, a low level vocational school for boys or LHNO, a 

schooll for girls, which focuses on home skills. These types of schools (LBO and LHNO) are 

consideredd a less attractive option, and students and parents try to avoid them. 

Thee standard secondary school for students is the MAVO (Middelbaar Algemeen 

Voortgezett Onderwijs), or intermediate general secondary school. Students typically attend 

MAVOO for four years, which prepares them for employment, transfer to a HAVO school as a 

fourthh year student or continuation at an intermediate technical and vocational school. 

Studentss attend Hoger Algemeen Voortgezet Onderwijs (HAVO) for five years. The 

HAVOO prepares students for higher education other than university education, although 

studentss may attend a university after the HAVO with additional schooling and an exam. 

Studentss who anticipate attending a university choose Voorbereidend 

Wetenschappelijkk Onderwijs (VWO) or preuniversity secondary school, for six years 

beginningg right after primary school. 

Intermediatee vocational education (MBO) is available to students with general 

secondaryy or junior vocational education. A certificate from this level also entitles students to 

attendd post-secondary vocational schools or teaching training for vocational schools. 

Theree are two types of higher education in the Netherlands-higher vocational 

educationn and university education. Higher vocational education (HBO) is provided at 

technicall colleges, for two to five years. Upon completion, students are eligible for 

employmentt or may transfer to a university for further study. Students are eligible to attend 

afterr completing HAVO or MBO education. Students typically attend the university for four 

yearss and if they choose, post graduate training generally takes another four years. 
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