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traditional methods using 

representative databases  
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Literature for next week 

• On Coospace, from the HLM:  

• Lovász–Rigó 2009 

• Lovász 2009 

• Further recommended readings: 

• Hellerstein–Neumark 1999 (similar: 2005, 

1998)  

• Black–Brainerd 2004 



Measuring discrimination  
• Estimating wage equations, decomposition of the wage 

gap 
– Group-level average wage differentials after controlling for  

observable differences in characteristics 

– Large, representative worker-level datasets 

• Discrimination testing: 
– During hiring, measuring the success of two workers with 

similar characteristics who belong to two different groups (CV-

s, interviews, phone interviews) 

– Bertrand–Mullainathan 2004, Goldin–Rouse 2000, Sik–

Simonovits 2009 

– Data collection, costly, small samples 

• Experiments: 
– Group-level differences in behavior during games 

– Fershtman–Gneezy 2001 

– Small samples, but have experimental control 



Measuring discrimination  
• Surveys: 

– Attitude towards other groups, opinions and 

experiences regarding discrimination 

– Hungary: Sik–Simonovits 2009 

– Costly, answers are subjective 

• Meta-analysis: 
– Collection and analysis of previous estimates of 

discrimination 

– Weichselbaumer–Winter-Ebmer 2005, Jarrel-Stanley 

2004 

• Data on individuals productivity: 
– Piece-rate jobs, or based on evaluations of managers 

– Such data is rare and not representative: occupation-

specific, generally low-skilled jobs. 



Measuring discrimination  
• Estimation of group-level relative productivity: 

• Use firm-level data on output and workforce 

composition 

• Hellerstein–Neumark 1999, Hungary: Lovász–Rigó 

2009 

• May be representative 

• Difficult methodology, results not always robust or 

believable 

• Indirect methods: 

• Effect of competition on the wage gap, or 

relationship between firm profits and workforce 

composition 

• Black–Brainerd 2004, Hungary: Lovász 2009 

• May be representative, results sometimes 

ambiguous 



Average wage gap 

• Wage equations for men and women: 

 

 

• Average them: 

 

 

• Average wage gap: 

 



Decomposition of the average wage gap 

 

• Questions: 
• What part of the average wage gap is due to the 

average differences in the human capital 
endowment of the two groups?  

• Education 

• Work experience, tenure 

• Occupation - endogeneity? Do we want to control for this? 

• What part is due to average differences in 
productivity? 

• Ability, effort  on the job, etc.  

• The part of the average wage gap that is not due to 
these factors is considered to be the estimate of 
discrimination during the decomposition. 
 

 



Oaxaca decomposition  

• The average wage gap can be rewritten as: 

 

• Subtract this: 

 

• From the RHS to get: 

 

where: 
    Average difference in observable characteristics 

 

   Difference in the prices paid for characteristics 



Oaxaca decomposition 

• 2. part = due to the average difference in 

characteristics between the two groups 

• Parts 1 and 3 = part that cannot be explained by 

differences in the observable worker characteristics.  

• Often referred to as the Oaxaca discrimination 

component): the market pays a different price for 

the same characteristics. 

• Due to unobservable differences, this is only an 

upper bound estimate of discrimination. 

1 2 3 



Wage gap and discrimination graphically 

The base 

wage is 

also higher 

for men 
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The male wage equation is 

steeper: they gain more from an 

additional year of schooling. 

The average human capital 

differs for men and women 

wm – wf average 

wage gap 

wfbm would be the wage for women if they were 

paid equally for their characteristics 

AB: due to differences in 

characteristics 

BC: discrimination 



Wage gap and decomposition - USA 

  



Wage equation and decomposition – 

problems 
 Example: Hungarian Wage Survey estimation: 

ELTE2011_4_oaxaca 

• Measurement error: estimated potential work experience 
– Overestimate for women due to childbearing absences, so 

overestimate the extent of discrimination 

• Monthly or hourly wages: work hours 
– Women generally work fewer hours, so based on monthly wages we 

overestimate discrimination. 

• Preferences, unobserved differences in characteristics 
– For example, women choose less stressful jobs: no data. 

– Take occupation into account ↔ lose discrimination in hiring and 

promotions. 

• Firm and industry-level selection 
– Firm characteristics, fixed effects estimation 

• Changes over time? 



Wage equation and decomposition – 

problems 
• Labor market selection 

• Entry into the labor market is determined by characteristics 

that systematically differ by group. 

• Heckman correction: estimate the probability of entry into the 

labor market based on individual characteristics (family status, 

etc.), then include in wage equation as control. 

• Problem: often no data on those who are not employed, only 

workers.  

• Hunt (2004): in East Germany, the main reason for the 

observed fall in the wage gap was the large-scale exit of low-

skilled female workers from the labor market. 

• Campos & Joliffe (2005): in Hungary, most of the observed fall 

of the gender wage gap remains unexplained even after re-

weighting data from later years to the 1986 workforce 

composition. 

 



Wage equation and decomposition – 

problems 
• Index problem:  

• Which prices to use as non-discriminatory 

prices? 

• Results may differ. 

• Discussion: Grimshaw–Rubery, Cotton 

• Oaxaca decomposition only compares 

averages 
• Can be misleading 

• Affected by changes in the wage 

distributions 

 Other decomposition methods 

 



Earnings distributions by gender – USA 

  

Forrás: Harcourt, Inc. 



Decomposition on the entire 

distribution 
• The wage gap is different at different points of the 

wage distribution 

• Changes in the prices of characteristics affect the 

wage gap 
• For example, selection based on education 

• Juhn–Murphy–Pierce (1991): 
• Best-known alternative to Oaxaca 

• Possible cross-country or cross-time comparisons 

• The effect of changes in the prices of unobservable 

characteristics can be measured as well. 

• Machado–Mata (2005) and Melly (2006): quantile 

decomposition 
• Decomposes wage gaps at all quantiles rather than just at 

the mean 

• Bootstrapping of standard errors 



The effect of pre-labor market 

discrimination – Neal & Johnson 1996 
• What part of the black-white wage gap is due to the 

formation of pre-labor market ability? 
– Discrimination literature previously focused on labor market 

discrimination  –  is this a mistake? 

• Test: observe changes over time in the black-white 

wage gap between young workers who enter the 

labor market with equivalent skills 
– Ability is measured based on AFQT test scores 

• Main result: the majority of the wage gap observed in 

the labor market is due to differences in pre-labor 

market ability 
– Policies aimed at decreasing differences should focus on 

this area 



The effect of pre-labor market 

discrimination – Neal & Johnson 1996  

• Further questions: 

• Is the AFQT test biased – does it favor whites? 

• No empirical proof 

• Do blacks invest too little in acquiring skills because 

it will bring a smaller return for them? 

• Difficult to test, endogenous, effect of parents 

• Labor market selection: low test score blacks 

are less likely to enter the labor market 

• Correcting for the effect of selection 



Meta-analysis I: Weichselbaumer & 

Winter-Ebmer 2005 
• Collect and analyze international research 

results on the gender wage gap 
• Dependent variable: estimates of the unexplained 

gender wage gap (~discrimination) 

• Roughly 1500 research papers 

• Explanatory variables: sample characteristics 

(private sector only, which occupations are 

included, family status of workers, new entrants 

only, etc.), methodological traits (IV, decomposition 

method, weighting, etc.) data characteristics: wage 

measure used (monthly or hourly, net or gross), 

worker controls (potential not actual work 

experience, family status, race) 



Meta-analysis I: Weichselbaumer & 

Winter-Ebmer 2005  
• Main results: what influences the level of 

estimated discrimination? 

• Data constraints: narrow samples (esp. only new 

entrants, married, given occupations, industries) 

 not representative, the most important factor 

• Specification errors: measurement of work 

experience, not using hourly wages  

overestimate the level of discrimination 

• Decomposition method does not significantly affect 

the results 

 Empirical analysis of what we need to pay 

attention to when estimating wage differentials 



Meta-analysis II: Jarrel & Stanley 2004 

• Similar methodology 

• Results: 

• The degree of estimated discrimination 

against women has been decreasing, but 

there is still evidence that it exists. 

• Selection bias matters less over time. 

• Wage measure is important: work hours 

differ by gender. 

• The gender of the researcher affects the 

result (!): male researchers tend to find 

higher levels of discrimination. 

• Don’t want to seem prejudiced? 


