
UvA-DARE is a service provided by the library of the University of Amsterdam (https://dare.uva.nl)

UvA-DARE (Digital Academic Repository)

The risk of investment in human capital

Raita, S.M.

Publication date
2005

Link to publication

Citation for published version (APA):
Raita, S. M. (2005). The risk of investment in human capital. [Thesis, fully internal, Universiteit
van Amsterdam]. Thela Thesis.

General rights
It is not permitted to download or to forward/distribute the text or part of it without the consent of the author(s)
and/or copyright holder(s), other than for strictly personal, individual use, unless the work is under an open
content license (like Creative Commons).

Disclaimer/Complaints regulations
If you believe that digital publication of certain material infringes any of your rights or (privacy) interests, please
let the Library know, stating your reasons. In case of a legitimate complaint, the Library will make the material
inaccessible and/or remove it from the website. Please Ask the Library: https://uba.uva.nl/en/contact, or a letter
to: Library of the University of Amsterdam, Secretariat, Singel 425, 1012 WP Amsterdam, The Netherlands. You
will be contacted as soon as possible.

Download date:24 May 2023

https://dare.uva.nl/personal/pure/en/publications/the-risk-of-investment-in-human-capital(9ea9f957-8746-4fac-b47b-1c5582afcf19).html


Chapte rr  5 

Riskk Compensatio n in Wages 

5.1.. Introductio n 

Differentt educations and occupations provide different probabilities of success on the 

laborr market, and the labour market may compensate for these risks. Risk neutral individuals 

willl only enter an education if the earnings they can expect are high enough to compensate 

forr the possibility of failure. As Adam Smith1 put it the winners should gain what the losers 

loose2.. When risk averse, individuals want more than just what is lost by the losers. 

Inn this chapter we study the risk compensation in wages using an American dataset. 

Detailedd information on length and type of education and intellectual abilities is available. The 

incomee shocks are disentangled into transitory (time series) and permanent (cross sectional) 

components.. The permanent component is the time-invariant education-ability cell effect. 

Exx ante, from the perspective of an individual deciding on schooling and education, 

theree are several uncertainties. First, when an individual starts a certain education track he 

doess not know if he has the capability to complete it. Second, even when completing the 

education,, the individual does not know if he holds the abilities to become a successful 

practitioner.. The third uncertainty regards the market value of the output. For all kinds of 

reasons,, unrelated to the individual's ability, the returns in an occupation may fluctuate, due 

11 In "Wealth of Nations", page 208. 
22 Suppose, one may opt for training as a teacher and earn, riskless, 50.000 euro annually. Or one may 

enterr a business school and face an 80% chance of ending up with 40.000 and a 20% chance of 

endingg up with 90.000 annually. Expected earnings from the business school are 50.000, equal to 

beingg a teacher (no risk premium). From 100 students entering business school, 80 "fail" and loose 

80*(50.000-40.000)) = 800.000 euro and 20 "succeed" and gain 20*(90.000-50.000) = 800.000 euro. 



988 Chapter 5. Risk Compensation in Wages 

too fluctuations in product demand, the general business cycle and so on. These are all 

foreseeablee risks, in the sense that individuals will have a perception on the distribution of 

potentiall earnings when they make their decision on entering the field. And foreseeable risks 

normallyy require compensation in expected returns. 

Thee effect of risk on wages has been tested empirically in several studies. The 

problem,, of course is to find a measure of risk. The basic approach is to consider variation in 

wagess around the mean in the alternatives. Means are predicted from a Mincer regression: 

individuall wages regressed on years of schooling, experience and perhaps some other 

variables.. Risk is then measured as the variance around the mean in the particular group to 

whichh the individual belongs: education, occupation, gender. The argument is that individuals 

cann foresee average wages for alternative educations and occupations, by just looking at the 

averagee wages for individuals who have selected that alternative and who are already in the 

labourr market. The variance around the mean, within schooling-occupation groups, is a 

measuree of ignorance, of the unpredictability of wages and hence, of risk. It is included in a 

second-roundd wage regression, to see if wages are related to the risk in the individuals' 

chosenn alternative. Measuring risk in this way is critical and open for debate. Essentially, it 

assumess that individuals cannot make better predictions of their future wages than a 

researcherr can with a few variables at hand. The residual will also contain the effects of 

differencess between individuals in abilities and motivation. One might think that individuals 

havee information on these variables that allow them to make better predictions on their future 

positionn in the wage distribution, and thus have better information on their risk. But these are 

meree speculations and without empirical evidence. Selectivity may also be a problem. If risk 

differss across individuals, and plays a role in selecting an education, observed variance gives 

aa distorted picture: it is the variance for those individuals who have chosen the education, not 

thee risk facing an individual considering to start that education. But again, the relevant 

questionn is what information individuals themselves use. If they have no better information 

thann we have, and they base their choices just on the variance as observed in earlier 

cohorts,, this is the variance that will be the basis for supply behaviour, and hence for 

compensationn in wages. 

Thee chapter is structured into four sections as follows. Section 5.2. develops the 

conceptuall framework and the model. Section 5.3. provides a description of the data used 

throughoutt the paper. Section 5.4. includes empirical results and discussions. In the final 

sectionn the findings and conclusions are gathered. 
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5.2.. Theoretica l Development s 

AA number of early articles have attempted to measure the riskiness of schooling in a 

no-unemploymentt context. Weiss (1972) has considered the variance of earnings by 

schoolingg level and corrected the rates of return to education under different degrees of 

relativee risk aversion. Assuming that individuals cannot borrow, Weiss shows that the 

coefficientt of variation in earnings is a valid measure for the risk of schooling only if risk 

aversionn is moderate. 

Thee impact of uncertainty on the investment in human capital has also been analyzed 

inn Levhari and Weiss (1974). They showed that an increase in uncertainty about the return to 

humann capital investment decreases the level of investment, under probable assumptions 

aboutt the preferences and risk-return production. Snow and Warren (1990) extended the 

modell incorporating post-investment labor-supply as a choice variable. Human capital 

investmentt decreases if the risk of its return increases if investment is an inferior activity and 

preferencess exhibit decreasing risk aversion. If the investment is a normal activity the effect 

off risk on investment is unclear. 

Olson,, White and Shefin (1979) control for individual heterogeneity and use the 

residuall variance of an ordinary least squares estimation to measure the earnings risk. In 

particular,, Olson, White and Shefin identify transitory shocks as the only source of earnings 

uncertaintyy and use a fixed-effects model to estimate the transitory earnings uncertainties. 

Thee empirical literature on compensation for imperfect knowledge on the human 

capitall investment adds measures of earnings dispersion to an individual Mincerian earnings 

functionn The common finding is that individuals dislike risk (earnings variance) but like 

skewnesss (because they appreciate the small probabilities of receiving high earnings). This 

findingg was formally proven by Tsiang (1972). Starting from a utility function for a risk averse 

individuall he showed that workers will prefer entering occupations with less uncertain 

earningss but characterized by small probabilities of receiving higher earnings. The result is in 

accordancee with the intuition: assuming risk-averse individuals and measuring the risk as the 

variationn in the income distribution, if risky occupations offer the same wage as the riskless 

occupationss then the risky occupations would face a shortage of workers. Therefore, to 

attractt workers, they compensate them for the risk. In addition, a positive skewed distribution 

impliess a small probability of receiving large incomes3. The jobs that provide such 

33 More precisely: for a given probability of receiving an income far below the mean, the probability of receiving an 

incomee at equal distance above the mean is larger. Large "gains" still have a positive probability, large "losses" 

havee virtually zero probability. 
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opportunitiess would face an excess of workers, therefore we expect a negative correlation 

betweenn earnings and skewness. 

McGoldrickk (1995), Hartog et al. (2001), Hartog et al. (2003) and Diaz-Serrano et al. 

(2004)) documented the impact of uncertainty on wages. They all find what the theory 

predicts:: a positive sign for the variance of earnings when included in the standard Mincer 

earningss function and a negative sign for skewness. Notably, Olson et al. (1979), Chen 

(2001)) and Diaz-Serrano et al. (2004) identify the transitory shocks as the only source of 

earningss uncertainty and use a fixed-effects model to estimate the transitory earnings 

uncertainties. . 

Thee income variation has an anticipated and an unanticipated part. Systematic risk is 

duee to supply side fluctuations that are anticipated. Variation due to anticipated factors 

shouldd be purged from the risk estimation since they do not require real compensation on the 

laborr market. Without eliminating them the risk premium is underestimated. The discussion 

thatt follows outlines how the education-ability affects the systematic variation and their 

impactt on wages. Unsystematic risk is determined by the demand-side factors. This risk is 

attributablee to labor market conditions and is expected to generate compensating 

differentials. . 

Notably,, if the sample is homogenous the systematic variation is very small. The 

systematicc variation may be purged through the standard earnings function. It consists of a 

two-stepp procedure in which the standard earnings function is estimated and then the 

residuall earnings are plugged into the earnings function in order to provide an estimate of 

unsystematicc variance. 

Extensivee evidence on compensation for earnings risk is outlined with data for the 

Netherlands,, Germany, Portugal and Spain Hartog et al. (2003) find that wages indeed 

increasee with risk (variance) and decrease with skewness. The elasticity of risk is mostly in 

thee interval [0.1, 0.3]: an increase in variance by 10% is associated with an increase in 

wagess of 1 to 3%. The elasticity for skewness is much smaller, negative, as predicted, and 

usuallyy in absolute magnitude substantially below the upper threshold of -0.15. The values 

foundd by McGoldrick for thee United States also fit in these ranges. 

Hartogg and Vijverberg (2004) reproduce the basic results of risk compensation using 

dataa for the second half of the 1990's in the United States. They proved that the results are 

nott due to ignoring compensation for other variables that affect the attractiveness of jobs. 

Whenn variables measuring job amenities and disamenities (job hazards, uncomfortable 

workingg conditions, extreme physical demands etc) are included, the basic results are 

unchanged.. For men they find that wages on average would be some 8 to 16% lower if 
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workerss would experience no earnings risk rather than the average risk. Their average wage 

wouldd be 11 to 15% higher if their earnings distribution would be symmetric rather than 

exhibitingg the average skewness across occupations and time. For women, the 

compensationn for risk is statistically not significant (and the coefficient is very small). 

Eliminatingg skewness, from the average value, would increase their average wage by 8 to 

10%.. From the American data we learn mostly that results are quite sensitive to the 

measuress of risk and skewness. Generally, annual values are measured with substantial 

error;; because of small numbers of observation, the outcomes are very sensitive to outliers. 

Theyy get statistically more reliable results if they measure risk and skewness over a number 

off years (and use the median value), rather than using annual observations. The risk 

compensationn in wages for the American dataset is tested by calculating risk {and skewness) 

forr education-occupation cells. This is done in order to generate sufficient observations on 

thee measures of risk and skewness. This is inappropriate to the extent that occupational 

attachmentt is not fixed. In case of bad outcomes, individuals may switch occupation, thus 

leavingg us with an underestimate of the bad risks. Diaz-Serrano, Hartog and Nielsen (2003) 

usee a large Danish dataset and construct measures based on education only. Observations 

onn 75 educations (as an aggregate of some 1750 types of education) and 17 years of 

earningss for a 10% sample of the Danish labour force is available. Solid evidence of positive 

compensationn for risk and negative compensation for skewness, is found in every single 

year.. The data allow to distinguish "permanent risk", associated with persistent differences 

betweenn individuals, and "temporary risk", as the variance in earnings over time for given 

individuals.. Compensation for temporary risk is larger than for permanent risk, which is 

compatiblee with the thesis that individuals are better informed on these permanent effects 

thann on the transitory effects. If the permanent effect reflects differences between individuals 

thatt they are well aware of (as they know their abilities and motivation), this would involve no 

riskrisk and would require no compensation. The Danish data also allow to approximate earnings 

riskk differently, with measures for the probability of moving up or down in the educational 

earningss distribution over time. The tests indicate that when risk is measured differently, we 

stilll find compensation in expected wages. Clearly, empirical support for risk compensation is 

nott dependent on measuring risk as the residual variance. 

Inn the large majority of literature cited above, the potential problems of selection bias 

aree omitted. Selection bias arises when the distribution of the individual returns correlates 

withh the schooling decision. Therefore the OLS estimated variance would understate the true 

variance. . 
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Inn this chapter we will replicate the earnings function with "unsystematic earnings risk" 

ass measured by Diaz-Serrano et al. (2004) by disentangling the income shocks in transitory 

andd permanent components. Instrumental variable techniques are used to correct for 

selectionn biases. We also control for ability differences with an IQ score, thus eliminating one 

possiblee source of unobserved heterogeneity. 

Wee expect large compensation for the transitory risk and small compensation for the 

permanentt risk as large parts of the individual fixed effects are known to individuals when 

theyy make their decisions and hence, require no risk premium. 

5.3.. Data Descriptio n 

Thee analysis is based on the National Longitudinal Survey for Youth (NLSY 1979): 1979-

2000.. The sample consists of 12 686 young respondents who were between the ages of 14 

andd 22 in 1979. Observations are included if (1) respondents are males, high-school 

graduatess or have general equivalency diploma (GED); (2) if they work full time (at least 35 

hourss per week) full year (at feast 48 weeks per year) and are not in the military; (3) the 

nominall hourly wages is between 1 and 150 American dollars (hourly wages were obtained 

fromm dividing annual earnings by regular hours worked in a year). The first criterion excludes 

48900 respondents. The second criterion excludes other 5267 respondents who did not 

graduatee from a high-school or an equivalent. The third one excludes 123 more. The nominal 

variabless are normalized by the Gross Domestic Product Implicit Price Deflator for the base 

yearr 1992. According to these criterions, in the remaining sample there are 2406 

respondentss and each respondent has 12 to 18 years of observations. There are a total of 

311577 observations remaining in the sample. 

Thee NLSY education measure is given in years spent in school and we transfer it in 

educationall levels equivalents. When comparing it to the variable recording highest grade 

completedd we find some inconsistencies. For example, several respondents claimed that 

theyy attended a two-year or a four-year college but the number of years of schooling is no 

moree than nine. Therefore we corrected the discrepancy manually using both college 

attendancee and highest grade completed to identify high school graduates and college 

attendees.. More specifically, a respondent is identified as a high-school graduate if his 

highestt grade completed equals twelve. A respondent is identified as college graduate if he is 

aa two-year college attendee (he attended a two-year college but never attended a four-year 



ChapterChapter 5. Risk Compensation in Wages 103 

college,, or his highest grade completed is higher than twelve and no more than fifteen) or if 

hee is a four-year college attendee (he has attended a four-year college, or his highest grade 

completedd exceeds this). The respondents are finally categorized in two levels: medium 

educatedd (high-school) and high-educated (two, four year college or more). Among the 2406 

respondentss 1411 are identified as college attendees. 

Inn order to avoid exogeneity problems age is used as a proxy for work experience. 

Thee scholastic ability is measured by the Armed Forces Qualifying Test (AFQT) 

score,, which is a composite score consisting of four tests: a mathematics test, a vocabulary 

test,, an analytical test and a reading-comprehension test. Since the test was conducted for 

alll cohorts in the year 1980, the original AFQT scores are not comparable across different 

agee groups. To resolve this problem, we regressed each score on a set of seven age 

dummiess and use the individuals' residuals as the new test scores. Finally, we categorized 

thee new variable by 10 deciles. Theoretically this yields 20 cells for each education-ability 

combinationn (2 education levels x 10 ability deciles). Since the high-ability individuals usually 

findd themselves in the high-educated group, we will have some cells with too few 

observationss and we omit them (we delete all the cells with less than 5 observations). In the 

endd we are left with 17 cells. The variance and the skewness are calculated for each 

education-abilityy cell. 

Parentall education is measured by two variables: the highest level of education 

completedd by the father and the highest level of education completed by the mother. 

Tablee 5.1. STATISTICS ON SELECTED VARIABLES , FOR INDIVIDUALS AT AGE 32-40 

INN YEAR 1997, BY COLLEGE ATTENDANCE AND SCHOOLING ABILIT Y 

Log-wage e 

Education n 

Age e 

Samplee Size 

Overal ll  sampl e 

Totall  High-Schoo l Colleg e 

2.8(4.9)) 2.1(0.1) 2.9(0.5) 

13.9(2.2)) 12(0.5) 15.8(0.2) 

33.77 (4.0) 32.5 (3.8) 35.7 (3.8) 

24066 995 1411 

AFQTT Top Decile s 

High-Schoo ll  Colleg e 

2.22 (0.3) 3.4 (0.2) 

12(0.4)) 15.9(1.1) 

33.44 (3.2) 37.7 (3.0) 

3266 1294 

Stdd dev are in parenthesis, log real hourly wage. 

Inn Table 5.1., we summarize some of the variable used, giving a short composition of 

thee college and high-school variables. The results compare characteristics of college 

graduatess versus high-school graduates. Columns one to three use the full sample and 
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columnss 4 and 5 use the sample in the AFQT top deciles. Notably, the most talented people 

whoo attended college have 0.1 more years of postsecondary education than the average 

collegee attendees. For college education, people with academic talent tend to earn more than 

thee average. 

5.4.. Method s and Result s 

Wee propose and estimate different measures of risk (hereafter R) and skewness 

(hereafterr S). To test the existence of compensating differentials for risk and skewness, we 

usee reduced form wage equations; we include these measure of R and S as regressors in a 

Mincerr earnings equations4. Alternatively, we calculate the risk as the variance of the actual 

earningss distribution for the education-ability groupings and the skewness as the skewness 

off the actual earnings distribution for the education-ability groupings. Variance and skewness 

calculatedd in this way are plugged directly into Mincer earnings equations. 

5.4.1.. Cross-section s 

Firstly,, we will use a two-step procedure to look for the risk compensation in wages. 

Firstt step estimation is the earnings equation: 

ta^=^+X>Ata^=^+X>A++*ff*ff ( 5 1 ) 

i i 

wheree the subscripts / and } denote individual and the education-ability cell the individual 

belongss to respectively. Y is the gross yearly real earnings measured in American dollars in 

19922 prices. The matrix X contains earnings generating characteristics: completed 

44 Hartog and Vijverberg (2002) provide also structural equation estimates for different assumptions on 

thee utility function and for non-normal errors. They show that this kind of specification is a good 

approximationn to a proper structural equation. 
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schoolingg years, age5, age squared, AFQT scores. The dummies dtj are dummies for each 

education-abilityy cell. The education-ability fixed effects, a}, are included in order to control 

forr the bias that might occur within the education-ability cell. As in McGoldrick (1995), Hartog, 

Plug,, Diaz-Serrano (2003), Diaz-Serrano, Hartog, Skyt-Nielsen (2004), we take the antilog6 

off the random term: 

Thee estimated values of £,, | . are collected within education-ability cells, to calculate the 

secondd moment, for risk, R, and the third moment, for skewness, S, respectively: 

RRj=j= EEMij-Mij- EEAlj)) Alj)) 

Sj=Sj=EEMu-Mu-EEA)f A)f 

Then,, the earnings function is re-estimated including the estimated values of risk and 

skewness: : 

lnYlnY¥¥=fiX,+0,^+3^=fiX,+0,^+3^ +  ̂ (5.2.) 

wheree y/U) is an error term. 

Resultss for the cross-section estimations for each year using the annual measures 

aree summarized in the Table 5.2. 

Tablee 5.2. ANNUAL ESTIMATION OF RISK PREMIUM AND SKEWNESS PENALTY (Eq. 

5.2.) ) 

Year r 

1979 9 

1980 0 

Coefficientt of R 

-0.0211 (-1.01) 

-0.0122 (-1.30) 

Coefficientt of S 

0.004(0.31) ) 

0.099(0.15) ) 

55 We prefer age over potential experience for two reasons. First, age is exogenous, whereas 

experiencee is not. Second, the profile shifts upward for longer education, rather than being 

independentt of education. 
66 The exponential transformation is applied in order to transfer back % into money metric. 
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1981 1 

1982 2 

1983 3 

1984 4 

1985 5 

1986 6 

1987 7 

1988 8 

1989 9 

1990 0 

1991 1 

1992 2 

1993 3 

1994 4 

1996 6 

1998 8 

2000 0 

-0.0199 (-1.21) 

-0.0999 (-1.60) 

-0.0877 (-1.29) 

-0.0322 (-1.22) 

-0.0766 (-1.11) 

0.456(1.88) ) 

0.325(1.89) ) 

0.5677 (2.20) 

0.555(1.79) ) 

0.657(1.88) ) 

0.118(2.67) ) 

0.3399 (2.12) 

0.345(3.01) ) 

0.7999 (2.09) 

0.709(1.99) ) 

0.2311 (1.69) 

0.3766 (2.99) 

Chapter Chapter 

0.0344 (0.03) 

0.0011 (0.89) 

0.097(1.01) ) 

0.0566 (0.04) 

0.045(1.19) ) 

-0.0566 (-1.77) 

-0.0788 (-1.99) 

-0.0399 (-1.89) 

-0.0777 (-1.95) 

-0.0911 (-2.25) 

-0.0333 (-2.00) 

-0.0544 (-1.78) 

-0.0677 (-3.33) 

-0.1011 (-2.09) 

-0.0299 (-1.86) 

-0.0366 (-1.92) 

-0.0477 (-1.50) 

5.5. Risk Compensation in Wages 

t-valuess in parenthesis. 

Exceptt for the years 1986 to 1980 and 2000 when the risk and the skewness are significant, 

forr the rest of the years they do not possess significant levels. In there is significance in 

estimates,, higher risk offers higher mean incomes, whereas higher skewness slightly 

depresss the incomes. For example, one unit increase in the risk R raises wages a maximum 

aroundd 79% (1994) and a minimum around 11% (1991). A unit increase in skewness S 

depressess the wages at a maximum around 10% (1994) and at a minimum of 2.9% (1979). 

Wee note that the results are spread, mainly due to the fact that R and S vary substantially 

overtime. . 

Thee estimation of risk compensation and skewness penalty based on the residuals of 

thee first round regressions might produce inconsistent estimates. Unless the two stages have 

differentt control variables the same risk measures (up to a rounding error) can be obtained 

byy actual log earnings distribution directly. Thus, as an alternative, variance and skewness 

aree calculated from the actual log earnings distribution for the education-ability cells and are 

pluggedd into the earnings equation. Therefore, the risk, RJ,', and the skewness, Sy, in cell ], 

aree given by: 
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R^EjQnYy-EjQnYy)}R^EjQnYy-EjQnYy)}2 2 

S^EjilnYi-EjQnYg)}S^EjilnYi-EjQnYg)}3 3 

thenn earnings function is re-estimated including the estimated values for risk and skewness: 

I n i ; . = ^ r i . + ^ ; + J2 5 ; + ^.. (5.3.) 

wheree y/2i. is an error term. 

Resultss for the cross-section re-estimations for each year using the annual measures 

aree summarized in the Table 5.3. with the estimates for risk and skewness obtained as 

indicatedd above. 

Tablee 5.3. ANNUAL ESTIMATION OF RISK PREMIUM AND SKEWNESS PENALTY (Eq. 

5.3.) ) 

Year r 

1979 9 

1980 0 

1981 1 

1982 2 

1983 3 

1984 4 

1985 5 

1986 6 

1987 7 

1988 8 

1989 9 

1990 0 

1991 1 

1992 2 

1993 3 

1994 4 

1996 6 

1998 8 

2000 0 

Coefficientt of R 

-0.0300 (-1.22) 

-0.0200 (-1.45) 

-0.0566 (-1.53) 

-0.0099 (-1.11) 

-0.0788 (-1.20) 

-0.0300 (-1.33) 

-0.0999 (-0.99) 

0.129(2.00) ) 

0.3055 (2.25) 

0.812(1.79) ) 

0.607(1.88) ) 

0.234(1.75) ) 

0.2711 (1.91) 

0.220(1.99) ) 

0.4522 (2.78) 

0.559(2.01) ) 

0.2911 (3.01) 

0.394(1.81) ) 

0.512(1.69) ) 

Coefficientt of S 

0.013(0.02) ) 

0.0455 (0.59) 

0.0111 (0.77) 

0.099(0.19) ) 

0.076(1.60) ) 

0.055(1.11) ) 

0.0811 (1.15) 

-0.0033 (-2.20) 

-0.0455 (-2.00) 

-0.0099 (-2.51) 

-0.0933 (-3.33) 

-0.0555 (-2.55) 

-0.0655 (-1.71) 

-0.0777 (-1.79) 

-0.0222 (-1.79) 

-0.0399 (-2.91) 

-0.0122 (-3.01) 

-0.0399 (-2.61) 

-0.0433 (-1.55) 

t-valuess in parenthesis. 
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Onee unit increase in R in a given education-ability cell raises wages a maximum around 81% 

(1988)) and a minimum around 12% (1986). A unit increase in S depresses wages at a 

maximumm around 9.3% (1989) and at a minimum of 0.3% (1986). 

Thee empirical results are similar with the previous evidence and the stability over time 

iss not much improved. 

5.4.2.. Permanen t and transitor y shock s in earning s 

Inn this subsection we disentangle some of the dynamics of earnings. We make use of 

thee fact that we have panel data, therefore we can decompose the shocks into transitory and 

permanentt shocks and we include them in a cross-section Mincer equation. 

Iff there is no selection bias, both variances of the transitory and permanent shocks 

cann be easily estimated by a random effects model. 

Thee regression model7 is described by the following random-effects model: 

l n ^ = / ? ^ + v ^^ (5.4.) 

Thee error term is decomposed as: 

vv¥l¥l=iJ=iJ ii+y+yJJ+£+£ ltlt (5.5.) 

00 i^ p I 0 j ^ r [ 0 otherwise 

wheree / indicates the individual and j indicates the education-ability group that the individual 

belongss to. As before there are two levels of education and the ability is categorized by ten 

deciles.. The residual component 7, is the time-invariant individual effect, yj i s t n e t i m e 

invariantt education-ability cell effect and eu is the time-variant residual effect. 

Thee vector of variables X includes the factors affecting systematic earnings: level of 

education,, age, age squared and IQ scores. To isolate the time-invariant education-ability 

cell,, i.e. Yj we add to the set of the explanatory variables, a set of dummies for each 

77 We assumed that all individuals are identical in risk attitude and in risk by education-ability. 
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education-abilityy cell. Then taking the antilog of the random components yj and eit the 

estimatedd values are collected within education-ability j, to calculate the second moment, for 

risk,, and the third moment, for skewness. 

Systematicc earnings will be computed as predicted earnings from equation (5.4.). 

Residuall earnings are defined as the difference between the actual and predicted earnings. 

Thee risk in the permanent shocks is given by the antilog of the residual earnings 77, for each 

education-abilityy group. Earnings uncertainty in a particular education-ability category is 

measuredd by the standard deviation of the permanent shocks associated with individuals of 

thatt education-ability category. Each individual is then assigned the level of risk associated 

withh its respective education-ability cell. A measure of skewness is also calculated from the 

permanentt shocks in earnings within each education ability cell and is assigned to the 

respectivee individuals. 

Thee permanent risk, Rp, and the permanent skewness, Sp are given by: 

Longitudinall earnings uncertainty in a particular education-ability category is measured by 

thee standard deviation of transitory shocks associated with individuals of that education-

abilityy category. Each individual is then assigned the level of risk associated with its 

respectivee education-ability cell. A measure of skewness is also calculated from the transitory 

shockss in earnings within each education ability cell and is assigned to the respective 

individuals. . 

Thee transitory risk, R', and the transitory skewness S', are8 given by: 

1 11 j r=i i=i '  ij (=11=1 

Wheree in both (5.6) and (5.7), the subscript j indicates the education-ability cell individual 

belongss to and /, is the number of individuals who belong to the education-ability cell;'. 

Inn the second step the earnings function is re-estimated, including both the estimated 

valuess of risks and skewnesses: 

Thee two measures capture the longitudinal schooling risk. 
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Iny^Xyfij+x.RfIny^Xyfij+x.Rf +T1R
I
]+ !,£ƒ + k2S'} +e9 (5.8.) 

wheree we expect rt^0, t2>0, X,=0, A2<0. 

Too estimate equation (5.4) we restrict the sample period from 1979 to 1998, and we 

usee the sample of the last year of the panel, 2000, to estimate equation (5.8). 

Tablee 5.4. EARNINGS EQUATIONS - RANDOM EFFECTS) (Eq. 5.4.) 

Variable s s 

Yearss of Schooling 

AFQT T 

Age e 

Agee Squared 

Transitoryy Shocks - Variance 

Permanentt Shocks - Variance 

R2 2 

Numberr of Respondents 

Numberr of Observations 

Estimate ss t-value s 

0.0522 10.62" 

0.0233 11.12" 

0.0644 12.93" 

-0.00022 -14.67" 

0.181 1 

0.139 9 

0.195 5 

2406 6 

31157 7 

Note:: Estimates include dummies for each education-ability cell, marital status age and age squared. 

"" significant at 5% (two tailed test). 

Inn Table 5.4., we report the basic results of the panel estimation of the equations (5.4) 

andd (5.5). One more year of school increases the income by about 5.2%. The age-earnings 

profilee follows a quadratic form and thus experience has a positive but decreasing effect on 

earnings.. As expected the IQ scores positively affect the earnings. As Chen (2003) for the 

Unitedd States, and Diaz-Serrano et ai. (2004) for Denmark reported the variance of the 

permanentt shock is larger than the variance of the transitory shock. 

Inn Tables 5.5.a and 5.5.b. we report some summary statistics of the distributions of 

Rp,, Sp, R' and Sl. The statistics reveal that R and S display sufficient variation across 

educationn types and across levels of individual academic talent to look for their effect on 

wages.. The 10th ability decile individuals are the top ability individuals. Notably, the risk in the 

permanentt shocks is higher for more talented individuals and decreases for less talented, in 

bothh categories of education. 
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Tablee 5.5.a. RISK AND SKEWNESS - PERMANENT SHOCKS 

Abilit yy  Decile s 

10" " 

20th h 

30th h 

40th h 

50th h 

60th h 

70th h 

80th h 

90th h 

Educatio n n 

Colleg ee High-Schoo l 

R;;  S R; S 

0.333;; 0.121 NA 

0.231;0.0188 0.285;0.088 

0.240;; 0.020 0.295; 0.089 

0.241:0.0199 0.200:0.077 

0.106:0.0111 0.154;0.071 

0.106:0.0088 0.116:0.016 

0.084;; 0.009 0.087; 0.016 

NAA 0.086:0.018 

NAA 0.001:0.009 

Notes:: (i) The 10th decile represents the top IQ individuals, (ii) In each cell contains first the risk and 

secondd the skewness. (iii) "NA" indicates "not available". 

Tabl ee 5.5.b. RISK AN D SKEWNESS - TRANSITORY SHOCKS 

Abilit yy  Decile s 

1<P P 

20th h 

30th h 

40th h 

50th h 

60th h 

70th h 

80th h 

90th h 

Educatio n n 

Colleg ee High-Schoo l 

R;;  S R;S 

0.0154:0.00044 NA 

0.0111:0.00066 0.0091:0.0009 

0.0099;0.00111 0.0112;0.0012 

o.oioi ;o.ooi ii o.oi28;0.ooi3 

0.0089;; 0.0016 0.0079; 0.0024 

0.0077;; 0.0031 0.0061; 0.0031 

0.0008;; 0.0030 0.0021; 0.0175 

NAA 0.0007; 0.0020 

NAA 0.0006:0.0018 

Notes:: (i) The 10th decile represents the top IQ individuals, (ii) In each cell of the table the first number 

indicatess the risk and the second the skewness. (iii) "NA" indicates "not available". 

Includingg the fixed effect in an empirical analysis is a test on information. Estimation 

off equation (5.8) using Rp, Sp, R' and S' is reported in Table 5.6. We find weak results for 
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permanentt risk and skewness. Both for risk and skewness, permanent variability is less 

compensatedd for than transitory variability. This is consistent with "permanent shocks" 

containingg a large part of individual heterogeneity, on which an individual is better informed 

thann the researcher, and which requires less or no compensation. All reported t-values are 

basedd on robust standard errors. 

Tablee 5.6. ESTIMATION: RISK COMPENSATION IN 2000, RESIDUAL MEASURES 

Permanen tt  Shock s 
Risk k 

Skewness s 

Transitor yy Shock s 

Risk k 

Skewness s 

Coefficient s s 

0.001 1 

0.076 6 

0.309 9 

-0.976 6 

t-value s s 

0.99 9 

1.32 2 

12.05" " 

-11.94" " 

Notes:: The set of covariates include years of education, age, age squared, marital status and IQ 

scores,, dummies for occupations, dummies for regions. Absolute t-values are based on robust 

standardd errors. " significant at 5% (two-tailed test). 

Too solve the problem of potential inconsistency, we calculate dispersion measures 

directlyy from the earnings distribution in a given education-ability cell, rather than from 

residuals.. We calculate the permanent risk and skewness as the between individuals 

variationn in logearnings and the transitory risk and skewness as the within individuals 

variationn in logearnings. 

Thee permanent risk in a particular education-ability category, j, will be the systematic 

variancee due to differences in means. Then, each individual is then assigned the level of risk 

associatedd with its respective education-ability cell. 

Thee permanent risk, /?ƒ , and the permanent skewness, £ƒ , are given by: 

ff  i, 

*j=j-i>h) *j=j-i>h) 
i^ ^ 

jj  < = ' 

ff  I. 

Z lny* * 
ll jj  '=1 Z' ' 

(5.9.) ) 
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wheree as before lj is the number of individuals who belong to the education-ability celly'. 

Thee transitory risk in a particular education-ability category,;', will be the unsystematic 

variancee due to other sources of variance. Each individual is assigned the level of risk 

associatedd with its respective education-ability cell. 

Thee transitory risk, R'. , and the transitory skewness, S'j, are given by: 

«/'=i£K)-iff  i> J  */=ii > J-£f LK>) <5-i°> 
(=11 r= l r= l ' j i=\ 1=1 1=1 (=1 j (=1 

Withh these estimates at hand, we re-estimate the equation: 

Inn j - = f$}Xi}  + zRpkf + rRtR) + z^Sf' + TJ'J + ey (5.11.) 

Thee estimation results of Eq. (5.11) are presented in Table 5.7. They are in essence not 

sensitivee to this specification: the permanent shocks are less compensated than the 

transitoryy shocks. 

Tablee 5.7. ESTIMATION: RISK COMPENSATION IN 2000, EARNINGS DISPERSION 

MEASURES S 

Permanen tt  Shock s 
Risk k 

Skewness s 

Transitor yy Shock s 

Risk k 

Skewness s 

Coefficient s s 

0.010 0 

0.002 2 

0.297 7 

-0.106 6 

t-value s s 

1.92 2 

1.15 5 

2.55 5 

-3.99 9 

Notes:: The set of covariates include years of education, age, age squared, marital status and IQ 

scores,, dummies for occupations, dummies for regions. Absolute t-values are based on robust 

standardd errors. " significant at 5% (two tailed test). 
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5.4.3.. Schoolin g Choic e Rule 

Inn the previous sections, the self-selection bias problems were ignored and therefore 

bothh variances (variances in the transitory and permanent shocks) were easily estimated with 

random-effectss models. 

Thee problem of self-selection bias might appear if the distribution of earnings is 

dependentt upon the schooling decision. Earnings uncertainty can influence individuals' 

schoolingg decisions if schooling is risky. It could happen that school is beneficial for future 

earningss but at the same time is unattractive because continuing going to school is risky. 

Self-selectionn to different levels of education affects the whole distribution of individual 

characteristicss (innate productive skills, risk preferences, information, etc). Because it is 

believedd that there is considerable heterogeneity in the determination of earnings, the 

analysiss is tailored to the schooling choice problem. The schooling variable may not be 

exogeneouss therefore we look for suitable instruments. If individual effect is correlated with 

permanentt earnings uncertainty, the distribution of observed earnings will be more 

concentratedd for a given level of schooling. Hence the estimated variance of the errors, using 

OLS,, is downward biased. 

Wee estimate the risk and the skewness caused by permanent shocks and transitory 

shockss (by calculating the residual variance and skewness of the permanent and transitory 

shocks)) and treat the potential selection bias at the same time. The schooling choice rule 

motivatess the use of instrumental variable techniques that facilitate a treatment for selection 

bias. . 

Thus,, we reformulate the model as follows: firstly, we compute the permanent and 

transitoryy risks and skewness, /?ƒ , R) , Sf , 5' directly from the log-earnings, as indicated in 

thee equations (5.9.) and (5.10). Secondly, we estimate the schooling equation. The 

dependentt variable, s, represents the completed years of schooling: 

ss = nu + £ (5.12.) 

wheree u are variables that affect the schooling attainment and £ is the error tern. £ 

representss the unobservable individual effect and it can be normalized to be a random 

variablee with zero mean and unit variance. 
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Iff n denotes the OLS estimate of n from (5.12), for each education-ability group, j , 

e\Ke\K u) 
wee compute A - V \. Including A as regressor in the equation we estimate the earnings 

function: : 

\ny\nyvv.=X,Pj.=X,Pj +TlRf +T2R
,
J' + r3S; + r4S;.' +T5AJ + ̂ t f (5.13.) 

wheree y/Vj is an error term. 

Inn this way we test for the risk compensation and correct for the bias at the same time. 

Thereforee the OLS estimation of the equation (5.13) is consistent. 

Tablee 5.8. EXPLAINING SCHOOLING ATTAINMENT (OLS ESTIMATES) (Eq. 5.12.) 

Variable s s 

AFQT T 

High-Schooll Graduation Year 

Regionall Dummies at age 14 

Parentall Education (Father)c 

Noo data, school father0 

Parentall Education (Mother)c 

Noo data, school mother6 

Fatherr professional9 

Fatherr clerical' 

Fatherr craftsman9 

Fatherr operative*1 

Fatherr laborer" 

Fatherr farmer* 

Noo data, father's occupationk 

Black k 

Coefficient s s 

0.047 7 

yes s 

yes s 

0.061 1 

0.007 7 

0.049 9 

0.0009 9 

0.609 9 

0.202 2 

0.200 0 

0.308 8 

0.233 3 

0.301 1 

0.003 3 

-0.0004 4 

t-value s s 

7.89** * 

yes** * 

yes** * 

2.13** * 

0.95 5 

2.67** * 

0.11 1 

2.99" " 

2.00" " 

8.98" " 

2.22" " 

1.95" " 

1.99" " 

0.08 8 

-1.01 1 

Numberr of Respondents 1606 

Notes:: " indicate significance at 5% level (two-tailed test). 

Secondd row contains terms of high-school graduation years. 

Thirdd row contains regional dummies including whether one lived in an urban area, northeastern, west 

orr south at age 14. 
aa number of years of schooling of father, if available 
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bb dummy variable equal to 1 if no data on father's schooling, 0 otherwise 
cc number of years of schooling of mother, if available 
dd dummy variable equal to 1 if no data on mother's schooling, 0 otherwise 
ee dummy variable equal to one if father's occupation is professional or manager, 0 otherwise 

'dummyy variable equal to one if father's occupation is clerical or sales, 0 otherwise 
99 dummy variable equal to one if father's occupation is craftsman, 0 otherwise 
hh dummy variable equal to one if father's occupation is operative, 0 otherwise 

'dummyy variable equal to one if father's occupation is laborer, 0 otherwise 

'' dummy variable equal to one if father's occupation is farmer, 0 otherwise 
kk dummy variable equal to one if no data on father's occupation, 0 otherwise 

Thee sample from the year 2000 is used for the estimation of equation (5.12). The 

estimatess are presented in Table 5.8. Years of education are calculated by imputing the 

nominall number of completed years, whether the education is secondary level education or 

collegiatee level education. The determinants of the schooling attainment include the person 

time-invariantt characteristics like race, regional dummies, the year when the person 

graduatedd from high school, AFQT scores, parental education and the place where he lived 

att 14 years old. The results reveal that both the scholastic ability and the parental education 

aree influential in the decision to stay longer in school. The high-school graduation year, as 

shownn in the second row has significant explanatory power for the total number of years the 

individuall stays in school. Blacks have a slightly lower education attainment than whites. 

Tabl ee 5.9. ESTIMATION: RISK COMPENSATION IN 2000, SELF-SELECTIVIT Y 

CORRECTED D 

Permanen tt  Shock s 
Risk k 

Skewness s 

Transitor yy Shock s 

Risk k 

Skewness s 

i i 

Coefficient s s 

0.005 5 

0.001 1 

0.234 4 

0.002 2 

0.007 7 

t-value s s 

0.67 7 

0.41 1 

10.00 0 

1.01 1 

1.23 3 

Notes:: The set of covariates include years of education, age, age squared, marital status and IQ 

scores,, dummies for occupations, dummies for regions. Absolute t-values are based on robust 

standardd errors. " significant at 5% (two tailed test). 
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Thee coefficients estimated in Table 5.8. are used to construct the selectivity variable 

X.X. This variable is included as a regressor in the earnings equation (5.13), following the 

proceduree indicated previously. 

Thee results are presented in Table 5.9. The estimates of the compensation for 

permanentt and transitory risk are somewhat smaller than the estimates obtained when the 

self-selectionn was not corrected. Both measures for skewness have no effect on earnings. 

Thee selection variable, X, has modest effect, at some 0.7%. 

5.5.. Empirica l Result s and Conclusion s 

Thee NLSY1979 data set provides a long panel that allows us to use detailed information on 

education,, abilities and earnings and to separate the shocks in earnings in permanent and 

transitoryy components. In this chapter we test how the risks arising from both types of shocks 

aree compensated. Selection problems are coped with as well. 

Thee permanent component is the time-invariant education-ability cell effect. The 

transitoryy component is the time-variant residual effect. Our estimates bear out that both risk 

andd skewness of permanent shocks are less compensated than the risk and the skewness of 

thee transitory shocks. The wage premium has to be enforced in the market from individuals' 

supplyy reactions and therefore it depends on how they perceive the variability they face. With 

panell data we eliminated individual fixed-effects because we expect that individuals know 

themm at the time they make their decisions (we assume that individuals know their positions 

inn the ability distributions for all possible education choices). Because individuals know from 

thee AFQT test what their abilities are, in a competitive market they can self-select into the 

optionn with low risk and this will reduce the perceived uncertainty of success. The variance 

observedd for individuals who have selected themselves into different education-ability 

categoriess is then a good indication for thee risk the individuals face. Therefore the permanent 

shockss contain individual heterogeneity and the individuals are better informed on their 

humann capital perspectives than the econometrician. 

Inn the estimates, we use measures of variance, R, and skewness, S, observed for 

individualss who have completed given level of educations and with given abilities. We 

assumee that individuals know their position in the ability distribution for all possible education-

abilityy choices. Thus conditioning on these variables, the heterogeneity, on which individuals 
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aree better informed than the econometrician, is picked up by the "permanent shocks". It is in 

factt a test on how much information the individual has before choosing his education. Becker 

(1964)) argued that measures as abilities scores and grades have a negligible role on the ex 

antee risk. On the other hand, Diaz-Serrano et al. (2004) conclude that the permanent 

componentt of the variability is pure individual heterogeneity and that the transitory shocks 

dominatee over the permanent shocks. 

Thee estimation strategy is divided in three parts. Firstly, we estimate R and S from the 

residualss within an education-ability category of a standard Mincer earning function. We also 

estimatee R and S directly from log earnings. Then, we test for compensation by using single 

yearr cross-sections, i.e. treating the years panel as single cross sections. 

Secondly,, we use our panel data to compute both transitory (time series) and 

permanentt (cross-section) measures of R and S and test the effect of both on wages for the 

lastt year of the panel. We find weak results for permanent risk and skewness. Both, for risk 

andd skewness, permanent variability is less compensated than transitory shocks. This is 

consistentt with "permanent shocks" containing a large part of individual heterogeneity, on 

whichh an individual is better informed than the researcher, and which requires less or no 

compensation. . 

Thirdly,, we use IV techniques to correct for selection biases. After correcting for the 

self-selectionn bias problem the results confirm the existence of risk compensation in wages. 

Thee coefficients of the permanent risk and of the transitory risk adjust downward. Permanent 

variabilityy is less compensated than the transitory variability, because the individual 

heterogeneityy is better known and requires less compensation in wages. Both measures for 

skewnesss are statistically insignificant. Apparently, the selection bias is modest. 


