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Abstract 
 
 
As a new approach we study individual wage compensations due to income risks 

measured by the variance and skewness of the wage distributions in different occu-

pational groups. Using German administrative panel data and estimating a fixed effects 

model we confirm the expected positive effect of the variance and the negative effect of 

the skewness on individual wages. 
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1 Motivation

Portfolio theory predicts that risk averse individual demand higher expected mean

incomes for higher income risks. More precisely, risk averse individuals dislike the

variance of an income distribution (Arrow, 1965; Pratt, 1964) but like their skewness

(Kimball, 1990). When income risk is modeled with measures of dispersion of the wage

distribution the variance and the skewness should be considered.

There established a literature which models income risk via the measures of dispersion

of wage distributions. One strand of this literature focus on income risk in the context

of the decision on investing in education (Hartog and Vijverberg, 2007). These stud-

ies compare a certain income now with a stochastic income after finishing education.

Empirically, they use a two stage approach to calculate measure of dispersion in an

occupational (Hartog et al., 2003) or an educational group (Diaz-Serrano et al., 2008)

as risk measures for the stochastic income.

Another strand of literature interprets income risk more generally as an uncertainty in

the labor market. These studies measure income risk via the dispersion of the wages in

different occupations (King, 1974; Johnson, 1977) or via the dispersion of the individual

wage over a certain time period (Feinberg, 1981; Moore, 1995). We contribute to the

latter literature and use the second and third moment of the wage distribution in an

occupational group as risk measures. An occupational groups is formed by occupations

with similar education and field of activity.1

Using German administrative panel data (BA-Employment Panel) we assess quarterly

wage distributions for 86 occupational groups from 2000 to 2007. As a new approach

we study the variation of the second and third moment of the wage distributions over

time. Using these risk measures and variety of control variables we estimate individual

wages with a fixed effects model for men and women in Eastern and Western Germany.

We find, as expected, a positive effect of the second moment but a negative effect of the

third moment. Both effects are stronger for men and are mostly stronger in Western

1We follow the revised classification of occupations 1988 of the Statistics of the German Federal
Employment Agency (2009).
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Germany.

2 Theory

To illustrate the effect of income risk on individual wages we show a portfolio model

for the labor market.2 Individuals can choose between two kinds of jobs: one with a

certain income Yc and another one with a stochastic income Ys. The expected value of

the stochastic income E[Ys] = µs is a mark-up (1− δ)−1 of the certain alternative:

E [Ys] = µs = (1− δ)−1 Yc with δ ∈]0, 1[. (1)

Individuals are identical and risk averse. Risk aversion requires a strictly concave utility

function of income with positive but decreasing marginal utility. To be indifferent

between the two jobs, the expected utility U of both incomes has to be equal:

E [U(Ys)] = U(Yc) = U [(1− δ)µs] . (2)

The markup factor δ determines the risk compensation an individual demands to be

indifferent. To derive the equilibrium δ as a function of relative risk aversion R and the

relative prudence P equation (2) is extended with a third order Taylor series expansion

at point µs:

δ = 1
2
E [(Y − µs)2]

µ2
s

R− 1
6
E [(Y − µs)3]

µ3
s

RP (3)

with

R = −U
′′(µs)

U ′(µs)
µs and P = −U

′′′(µs)
U ′′(µs)

µs.

U ′(µs), U ′′(µs) and U ′′′(µs) represent the first, second and third derivatives of the utility

function at point µs. Because of the strict concavity of the utility function R and P

are positive and constant. To derive an estimation equation we linearize (1) by taking

2We simplify the model of Hartog and Vijverberg (2007) and apply it in a more general sense.
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the natural logarithm:

E(ln Ys) = ln Yc − ln(1− δ) (4)

Using the fact that for very small values − ln(1− δ) ≈ δ holds (3) and (4) deliver:

E(ln Ys) = ln Yc + 1
2
E [(Y − µs)2]

µ2
s

·R− 1
6
E [(Y − µs)3]

µ3
s

·RP (5)

Equation (5) shows the effect of the variance E [(Y − µs)2] and skewness E [(Y − µs)3]

on the expected value of the stochastic wage. Individuals want to be compensated for

a higher variance but are willing to accept a lower wages as the skewness increases.

3 Empirical strategy

Equation 5 show the risk aversion and skewness affection of people via a simple portfolio

approach. Given this context, we argue that individual wages respond to a change of

the second and third moment of the wage distribution in the relevant labor market.

We follow the literature and see the occupational group as the relevant labor market

(Fahr and Sunde, 2009). With a certain vocational training or field of study people

work in several occupations but they are all mainly in one occupational group.3 For

example a construction engineer may work as a land surveyor but not as an economist

or a chef.

We determine the wage distributions of 86 different occupational groups, separately

for men and women in Eastern and Western Germany, at certain points of time and

calculate the second and third moment. To identify the effect these income risk mea-

sures (standard deviation sd and skewness skew) on individual wages, we estimate the

following model:

ln(wageijt) = c+ β1 ln(sdjt) + β2 ln(skewjt) + βkXit + ai + Tt + λj + uijt. (6)

3Actually, the occupational groups are formed as groups of occupations with similar training or field
of study. We use the classification of the Statistics of the German Federal Employment Agency
(2009).
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The logarithmic value of individual i’s wage in the occupational group j at time t is

denoted ln(wageijt) and is estimated through a constant c, the logarithmic value of the

standard deviation ln(sdjt), the logarithmic value of the skewness ln(skewjt) as well as

with a set of control variables.4 We control for observable individual heterogeneity Xit

(age, age2, employment status and job tenure within a firm), unobservable individual

fixed effects ai, time fixed effects Tt (year and quarter dummies) and fixed effects for

every professional group λj. The error term is uijt.

To identify gender and region specific effects we estimate the model (6) separately for

men and women in Eastern and Western Germany. All models are estimated with

a heteroscedasticity robust fixed effects approach with clustered standard errors at

individuals.

4 Data

We use the BA-Employment Panel 1998 - 2007 (Federal Employment Agency of Ger-

many, 2008): an administrative and representative two-percent sample of all employees

subject to social insurance contribution (employed and unemployed) in Germany.5

The data provides extensive information on individual level: wage, sex, age, employ-

ment status, type of employment, occupation, job tenure within a firm. All information

is collected at the end of each quarter. Because of missing unemployment information

prior to 2000 we build a balanced panel from the first quarter 2000 to the fourth quarter

2007 including all people who were in that period continuously part of the labor force

and working full-time when employed. The employees are grouped into 86 different

occupational groups (Statistics of the German Federal Employment Agency, 2009).

We calculate real wages using the German Harmonized Index of Consumer Prices

(German Federal Statistical Office, 2012). Age increases in years and job duration in

quarters. The employment status of an employee is unskilled blue collar worker, skilled

4To ensure positive values of ln(sdjt) we add one to every sdjt before calculating the logarithmic
values. To ensure positive values of ln(skewjt) we add the absolute value of the minimum skewjt

and one before calculating the logarithmic values.
5A detailed description of the data is provided by Schmucker and Seth (2009).

5



blue collar worker, foreman or white collar worker.

Because of structural differences we split our sample into Eastern and Western Ger-

many. The segmentation is based on the job location. To eliminate implausible outliers

and to avoid a high mass of observations at the upper ceiling up to which social security

contributions has to be paid we truncate the top and bottom 5-percentile of each wage

distribution.6 As a robustness check we estimate our models with the non-truncated

data. The estimation results remain stable.

Under these constraints our data include 136,481 men and 87,065 women in Western

Germany and 26,650 men and 27,579 women in Eastern Germany.

5 Results

We confirm a positive effect of the standard deviation and a negative effect of the

skewness of a wage distribution of an occupational group on individual wages. This

implies risk compensation in individual wages and thus in mean wages. The positive

effect of the standard deviation as well as the negative effect of the skewness can be

identified for men and women and in Eastern and Western Germany (table 1).

Risk aversion and skewness affection are higher for men in both parts of Germany.

Although women are thought to be more risk averse than men (Berkhout et al., 2010;

Jianakoplos and Bernasek, 1998) this may be because men may assert their wage claim

better. Gender specific occupational choice is still persistent. Men often work in

occupations which can be found in very productive industries (automotive industry

or financial services) whereas women often work in occupation of the service sector,

health care sector or public sector (Beblo et al., 2008; Dolado et al., 2003).

Except for the women’s skewness affection all effects are lower in Eastern Germany.

This may reflect that it is more difficult for the workers to enforce risk compensations

in Eastern Germany. This is due the labor market is much tighter as well as the

productivity are lower than in Western Germany (Blien et al., 2010; Gorzig et al.,

2010). Both factors weaken the bargaining position of the workers in Eastern Germany.
6Wages above that ceiling are reported voluntary and set to the ceiling value when not reported.
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Table 1: Estimation results for men and women in Eastern and Western Germany
Dependent variable: ln(wage) Western Germany Eastern Germany

men women men women
ln(sd) 0.3576*** 0.2733*** 0.2422*** 0.1657***

(0.0033) (0.0143) (0.0080) (0.0129)
ln(skew) -0.2099*** -0.1273*** -0.1715*** -0.1302

(0.0048) (0.0104) (0.0095) (0.0096)
age 0.0288*** 0.0173*** 0.0245*** 0.0233***

(0.0003) (0.0006) (0.0008) (0.0010)
age2 -0.0003 -0.0002*** -0.0003*** -0.0003***

(0.0000) (0.0000) (0.0000) (0.0000)
job tenure 0.0014*** 0.0016*** 0.0018*** 0.0015***

(0.0000) (0.0000) (0.0000) (0.0001)
unskilled blue collar worker -0.0460*** 0.0441*** -0.0329*** -0.0113*

(0.0023) (0.0042) (0.0053) (0.0063)
skilled blue collar worker -0.0389*** 0.0341*** -0.0334*** -0.0055

(0.0021) (0.0052) (0.0047) (0.0054)
foreman 0.0114*** 0.0342* 0.0183** 0.0638***

(0.0033) (0.0183) (0.0086) (0.0195)
constant 2.2500*** 2.2955*** 2.3623*** 2.3085***

(0.0293) (0.0789) (0.0441) (0.0545)
R2 (within) 0.1105 0.0309 0.0706 0.0431
R2 (overall) 0.2462 0.0783 0.2392 0.1182
observations 4,045,937 2,526,791 748,849 772,485
individuals 136,481 87,065 26,650 27,579
*** p<0.01, ** p<0.05, * p<0.1, robust standard errors in parentheses. All models
are estimated with fixed effects for individuals, time and professional groups.
White collar worker are the reference groups.
Source: author’s calculations

6 Conclusion

Using German administrative data we find evidence for a compensation of income

risks in individual wages. As a new approach we study the impact of income risk on

individual wages via the variation of the standard deviation and skewness of the wage

distributions of 86 different occupational groups over time.

Estimating a fixed effects model we confirm the positive effect of the standard deviation

and the negative effect of the skewness on individual wages for men and women in

Eastern and Western Germany. The effects are stronger for men and mostly stronger

in Western Germany.
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The general insight of this study is that people respond to changes in the wage distri-

bution of their professional group.

References

Arrow, K. (1965). Aspects of the Theory of Risk Bearing, Yrjo Jahnsson Lectures,

Helsinki. Reprinted in Essays in the Theory of Risk Bearing (1971). Markham Pub-

lishing Co. Chicago, 40, 1341–1352.

Beblo, M., Heinze, A. and Wolf, E. (2008). Occupational segregation of men and

women between 1996 and 2005–An Analysis at the Establishment Level. ournal for

Labour Market Research, 41 (2-3), 181 – 198.

Berkhout, P., Hartog, J. and Webbink, D. (2010). Compensation for earnings

risk under worker heterogeneity. Southern Economic Journal, 76 (3), 762–790.

Blien, U., Phan, H., Kaufmann, K. and Kaimer, S. (2010). 20 Jahre nach dem

Mauerfall: Arbeitslosigkeit in ostdeutschen Regionen. Zeitschrift für Arbeitsmarkt-

Forschung, 43 (2), 125–143.

Diaz-Serrano, L., Hartog, J. and Nielsen, H. (2008). Compensating Wage

Differentials for Schooling Risk in Denmark. Scandinavian Journal of Economics,

110 (4), 711–731.

Dolado, J. J., Felgueroso, F. and Jimeno, J. F. (2003). Where do women work?:

Analysing patterns in occupational segregation by gender. Annales d’Economie et de

Statistique, 71-72 (71-72), 293 – 315.

Fahr, R. and Sunde, U. (2009). Did the Hartz Reforms Speed-Up the Matching Pro-

cess? A Macro-Evaluation Using Empirical Matching Functions. German Economic

Review, 10 (3), 284–316.

Federal Employment Agency of Germany (2008). BA-Employment Panel

8



1998-2007. Research Data Centre (FDZ) of the Federal Employment Agency of Ger-

many (BA) at the Institute for Employment Research (IAB), Nuremberg.

Feinberg, R. M. (1981). Earnings-risk as a compensating differential. Southern Eco-

nomic Journal, 48, 156–163.

German Federal Statistical Office (2012). Preise - Verbraucherpreisindizes für

Deutschland - Lange Reihen ab 1948. German Federal Statistical Office, Wiesbaden.

Gorzig, B.,Gornig, M.,Voshage, R. andWerwatz, A. (2010). Eastern germany

on the brink of closing the productivity gap? firm level evidence from manufacturing.

Post-Communist Economies, 22 (4), 499 – 511.

Hartog, J., Plug, E., Serrano, L. and Vieira, J. (2003). Risk compensation in

wages–a replication. Empirical Economics, 28 (3), 639–647.

— and Vijverberg, W. (2007). On compensation for risk aversion and skewness

affection in wages. Labour Economics, 14 (6), 938–956.

Jianakoplos, N. A. and Bernasek, A. (1998). Are women more risk averse? Eco-

nomic Inquiry, 36 (4), 620 – 630.

Johnson, W. R. (1977). Distribution of Economic Well-Being, NBER, chap. Uncer-

tainty and the Distribution of Earnings, pp. 379–396.

Kimball, M. (1990). Precautionary saving in the small and in the large. Econometrica,

58, 53–73.

King, A. (1974). Occupational choice, risk aversion, and wealth. Industrial and Labor

Relations Review, 27, 586–596.

Moore, M. (1995). Unions, employment risks, and market provision of employment

risk differentials. Journal of Risk and Uncertainty, 10 (1), 57–70.

Pratt, J. (1964). Risk aversion in the small and in the large. Econometrica, 32,

122–136.

9



Schmucker, A. and Seth, S. (2009). Ba-beschäftigtenpanel 1998-2007 codebuch.

FDZ Datenreport, 1, 1–123.

Statistics of the German Federal Employment Agency (2009). Systema-

tisches und alphabetisches Verzeichnis der Berufsbenennungen - Klassifizierung der

Berufe 1988. German Federal Employment Agency, Nuremberg.

10



  

 Ifo Working Papers 
 

No. 144 Triebs, T.P. and S.C. Kumbhakar, Productivity with General Indices of Management and 

Technical Change, October 2012. 

 

No. 143 Ketterer, J.C., The Impact of Wind Power Generation on the Electricity Price in Germany, 

October 2012. 

 

No. 142 Triebs, T.P., D.S. Saal, P. Arocena and S.C. Kumbhakar, Estimating Economies of Scale 

and Scope with Flexible Technology, October 2012. 

 

No. 141 Potrafke, N. und M. Reischmann, Fiscal Equalization Schemes and Fiscal Sustainability, 

September 2012. 

 

No. 140 Fidrmuc, J. and C. Hainz, The Effect of Banking Regulation on Cross-Border Lending, 

September 2012. 

 

No. 139 Sala, D. and E. Yalcin, Export Experience of Managers and the Internationalization of 

Firms, September 2012. 

 

No. 138 Seiler, C., The Data Sets of the LMU-ifo Economics & Business Data Center – A Guide 

for Researchers, September 2012. 

 

No. 137 Crayen, D., C. Hainz and C. Ströh de Martínez, Remittances, Banking Status and the 

Usage of Insurance Schemes, September 2012. 

 

No. 136 Crivelli, P. and J. Gröschl, The Impact of Sanitary and Phytosanitary Measures on Market 

Entry and Trade Flows, August 2012. 

 

No. 135 Slavtchev, V. and S. Wiederhold, Technological Intensity of Government Demand and 

Innovation, August 2012. 

 

No. 134 Felbermayr, G.J., M. Larch and W. Lechthaler, The Shimer-Puzzle of International 

Trade: A Quantitative Analysis, August 2012. 

 

No. 133 Beltz, P., S. Link and A. Ostermaier, Incentives for Students: Evidence from Two Natural 

Experiments, August 2012. 



  

 

No. 132 Felbermayr, G.J. and I. Reczkowski, International Student Mobility and High-Skilled 

Migration: The Evidence, July 2012. 

 

No. 131 Sinn, H.-W., Die Europäische Fiskalunion – Gedanken zur Entwicklung der Eurozone, 

Juli 2012. 

 

No. 130 Felbermayr, G.J., A. Hauptmann and H.-J. Schmerer, International Trade and Collective 

Bargaining Outcomes. Evidence from German Employer-Employee Data, March 2012. 

 

No. 129 Triebs, T.P. and S.C. Kumbhakar, Management Practice in Production, March 2012. 

 

No. 128 Arent, S., Expectations and Saving Behavior: An Empirical Analysis, March, 2012. 

 

No. 127 Hornung, E., Railroads and Micro-regional Growth in Prussia, March, 2012. 

 

No. 126 Seiler, C., On the Robustness of the Balance Statistics with respect to Nonresponse, 

March 2012. 

 

No. 125 Arent, S., A. Eck, M: Kloss and O. Krohmer, Income Risk, Saving and Taxation: Will 

Precautionary Saving Survive?, February 2012. 

 

No. 124 Kluge, J. and R. Lehmann, Marshall or Jacobs? Answers to an Unsuitable Question from 

an Interaction Model, February 2012. 

 

No. 123 Strobel, T., ICT Intermediates, Growth and Productivity Spillovers: Evidence from 

Comparison of Growth Effects in German and US Manufacturing Sectors, February 2012. 

 

No. 122 Lehwald, S., Has the Euro Changed Business Cycle Synchronization? Evidence from the 

Core and the Periphery, January 2012. 

 

No. 121 Piopiunik, M. and M. Schlotter, Identifying the Incidence of “Grading on a Curve”: A 

Within-Student Across-Subject Approach, January 2012. 

 

No. 120 Kauppinen, I. and P. Poutvaara, Preferences for Redistribution among Emigrants 

from a Welfare State, January 2012. 

 

No. 119 Aichele, R. and G.J. Felbermayr, Estimating the Effects of Kyoto on Bilateral Trade 

Flows Using Matching Econometrics, December 2011. 


