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Other causes of labor market 

differences 

 

Anna Lovász 



Literature for next week 

• Women: 

• Weichselbaumer 2000 

• Braakman 2009 

• Booth 2009 



Quantile regression 
• Wage equation, Oaxaca decomposition give average 

wage differentials (conditional mean estimation). 
• Good statistical properties, easy interpretation 

But: it‟s possible that the degree of discrimination varies 

by education level or income level, and this is what we 

are interested in. 

How precise a picture we get depends on the shapes of 

the distributions (for example, heavy-tailed distributions – 

outliers have a significant effect). 

• Conditional median regressions: instead of least 

squares, estimate smallest absolute distance (= 0.5 

quantile) 

• Quantile regression (Koenker-Bassett 1978): conditional 

quantiles as a function of the explanatory variables 
• Only possible with computing ability nowadays 



Quantile estimation  
• Conditional quantiles: 

Qθ(w/X) = Xβ(θ) 

• Given θ ϵ (0,1), β(θ) is estimated: 

Minβ:      n-1Σi=1
nρθ(wi – Xiβ) 

• where: 

ρθ(μ) = θμ if μ>=0, and ρθ(μ) = (θ-1)μ if μ<0                   

• Stata: qreg, sqreg 

• Literature: Buchinsky 1998, Koenker–

Hallock 2000 



Quantile estimation – example 
• Public-private sector wage gap (Hámori–Lovász 2011) 

In 2002, how much more/less could a given person earn 

by working in the public sector? 

WES dataset: net income (public sector dummy, 

education, potential experience, occupation, region, firm 

size) 

• Result: 
Quantile Estimated coefficient 

0.1 0.05 

0.25 0.01 

0.5 –0.01 

0.75 –0.11 

0.9 –0.29 

OLS (average) –0.07 



Quantile estimation – example  
• Question: 50% wage increase in the public sector in 

2003 aimed at improving the situation of public sector 

workers (retain high quality workers)  how did the 

situation change? 

 

 

 

 

 

 

 

 

• Did the effect last? 2008 results 

Quantile Estimated 

coefficient 

0.1 0.26 

0.25 0.18 

0.5 0.17 

0.75 0.12 

0.9 –0.07 

OLS  0.13 

Quantile Estimated 

coefficient 

0.1 0.15 

0.25 0.10 

0.5 0.07 

0.75 –0.03 

0.9 –0.22 

OLS  0.01 



Cohort or age group? 
• Age group dummies in the wage equation 

 Every year different workers are grouped in a given 

category. 

We do not take into consideration the time period, what 

historical events influenced them (e.g. war) how the culture 

changed (e.g. female roles), what kind of education, skills 

they acquired (e.g. technological change). 

• Cohort dummies in the wage equation (signal generations = 

those born in a given time interval)  

We follow workers born at the same time through different 

years. 

We examine the situation of a given cohort, which depends 

on both cohort-level differences and their current age. 

Which specification is better? It depends on the question. 



Cohorts - example: activity rates, Australia 

  

Forrás: http://www.pc.gov.au/__data/assets/pdf_file/0020/13664/technicalpaper03.pdf 

How do different age 

groups‟ activity rates 

differ in 2004? 

 Last points of the 

different curves: 

younger women‟s are 

higher. 

How has the rate 

changed for women 

aged 20–24? 

 Second points of 

each curve: the last 

cohort‟s (born 1966–

1970) is the highest 

But: among 15–19 

year olds, that of the 

1035–1940 cohort 

was higher. Why? 



Cohorts or age groups – example, WES 

• Data from 2 years: 1992, 2002 

• Age groups: under 22, 22–40, above 40 

• Cohorts: in 1992 under 22, 22–40, above 40 

 No work experience/some/lots at the time of the 

transition: cohort-level differences 

Age 

group 

1992 

ratio 

2002 

ratio 

Cohort 1992 

ratio 

2002 

ratio 

<22 0.07 0.04 Cohort22  

(born >1970) 

0.07 0.27 

22-40 0.45 0.44 Cohort2240  

(born 1952–70) 

0.45 0.50 

>40 0.50 0.52 Cohort40  

(born <1952) 

0.50 0.24 



Cohorts or age groups – wage equation 

example, WES 
• reg lnwage age2240 age40 bpest voc high univ exp exp2 dsize* if 

year==X 

• reg lnwage cohort2240 cohort40 bpest voc high univ exp exp2 dsize* if 

year ==X 

 

 

 

 

 

• Reference: those under 22, those born after 1970 

• Results: the two are the same in 1992, but we measure different things 

in 2002: 

• Cohort result: how valuable is work experience gained prior to the 

transition?  that of the middle cohort is less valuable. 

• Age result: How valuable is work experience (age-wage profile)?  

usual international result: middle age group is the most productive. 

 

Variable COHORT 1992 AGE 1992 COHORT 2002 AGE 2002 

22_40 .052*** .052*** -.026*** .029*** 

40 .048*** .048*** .038*** –0.009 



Job characteristics – compensating wage 

differentials 

• Besides discrimination, wage differentials may be the 

result of differences among workers or among 

workplaces/jobs. 

Workers care about job characteristics (location, 

environment, danger, …): not only the wage, job 

characteristics also influence decisions. 

Compensating wage differentials arise as a result of 

differences in the characteristics of various jobs. 

• Much more complex labor market model: here, 

workers‟ preferences matter, and these needs have to 

find each other (“search and mate”). 



Model of dangerous jobs 
• 2 job types: 1 safe, 1 dangerous (chance of injury = 

1) 

• Workers are aware of the dangers of the jobs 
• Not always true: often the danger is only realized in the 

long-run – then there is no compensating wage differential 

• Utility: U(w, danger) – usually the utility of danger is 

negative, we assume people are risk averse. 

• A worker will only accept a dangerous job if he/she 

is compensated with a higher wage. 

 Reservation wage for dangerous jobs: the amount 

that workers must be paid to accept the dangerous 

job. 

 



Indifference curves: wage and danger 

  
• Worker gets wage 

w0  for the safe job 

• Worker prefers the 

dangerous job at 

wage w1‟‟ 

• Worker prefers the 

safe job for wage w1„ 

• At wage w1^ the 

worker is indifferent 

• Reservation wage: 

w1^-w0 



The market for dangerous jobs 
• Labor supply for 

dangerous jobs: above 

the reservation wage 

differential, more 

workers are willing to 

e=accept the dangerous 

job as the wage grows. 

• Demand: the higher the 

wage, the fewer firms will 

employ workers in 

dangerous jobs: the cost 

of making the job safe is 

less of a deterrent. 

• Equilibrium: positive 

wage differential, since 

danger has negative 

utility. Workers prior to 

the last worker are 

overcompensated for the 

danger. 



Risk lovers 

• Some workers like 

danger – they will 

work in dangerous 

jobs even with a 

negative wage 

differential. 

• If demand is low in 

such jobs (e.g. 

spaceship pilot), 

there will be a 

negative differential 

in equilibrium. 



Hedonic wage equation – indifference 

curves 

• Really there are 

many types of 

firms and jobs, the 

chance of injury 

varies between 0 

and 1. 

• Workers do not 

like danger, but 

their preferences 

vary. 

• Worker C is less 

averse to danger. 

 



Hedonic wage equation – isoprofit 

curves 
• Firms try to win the best 

workers with wage- job 

characteristic bundles. 

• Isoprofit curves: bundles 

that give the same profit 

• Positive slopes: 

providing safety is costly 

• Higher curve – lower 

profit. 

• Concave curves – due 

to decreasing marginal 

product: decreasing 

danger is increasingly 

costly. 



Hedonic wage equation 
• Isoprofit curves of 

different firms and 

indifference curves of 

different workers. 

• Pairing: danger averse 

workers work at firms 

who provide safety at a 

lower cost, less danger 

averse workers at 

firms for which 

providing safety is 

more costly. 

• The observed 

relationship between 

job characteristics and 

wages in the market = 

hedonic wage 

equation. 



Empirical example – Rao et al. 2003 

• Development economics: huge issue: how to 

handle the AIDS epidemic. 

• For prostitutes, the use of condoms greatly 

decreases the danger, but they receive less 

money if they use them 

• This income loss may keep them from doing their 

work more safely – and spreads AIDS. 

 How big is the compensating wage differential? 

• Very few studies (data collection is difficult) on 

what the best anti-AIDS policies are. 



Rao et al. 2003  
• Program among Calcutta prostitutes aimed at 

spreading safe work practices 

• Random entry into the program  use to 

estimate compensating wage differential. 
• Avoid biases: simultaneity and unobserved 

productivity 

• Hedonic wage equation: wage/act (worker 

characteristics, use of protection, error term) 

• Problem: endogeneity of condom use – IV (did 

worker receive information – does not depend 

on income) 

• Extra equation: determinants of whether 

information was received 



Rao et al. – results 

  



Rao et al. – summary 

• Older workers earn less: about 3% 

annually. 

• Higher educated earn more. 

• Previously married/with children earn 

more – positive selection (more attractive 

had been married?). 

• Condom use leads to 79% lower 

earnings = compensating wage 

differential. 

• Providing the demand side with 

information is also critical. 


