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1. Introduction
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2. An overview of facts about race and 
gender in the labor market
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2.1. Trends and differences in labor market 
outcomes and background characteristics
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2.2. Methodologies for decomposing 
wage changes between groups
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• Wages for individual j in group 2 at time t can be written as

• The difference in mean wages for year t can be written as

where 𝑊𝑔𝑡 and 𝑋𝑔𝑡 represent the mean wages and control characteristics for all 

individuals in group g in year t. 
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2.3. Estimating simple models of 
wage determination
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2.4. Estimating simple models 
of labor force participation
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3. Theories of race and gender differences 
in labor market outcomes
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3.1. The impact of group differences 
in preferences and skills
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3.2. An introduction to theories of discrimination
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• X is a vector of productivity characteristics that determine productivity, are observable by 

firms, and are exogenous to the process under study

• 𝛽 is the vector of related coefficients

• Z is a discrete variable equal to 1 if the individual is a member of a minority group

• The group is discriminated against if 𝛼< 0
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3.3 Taste-based discrimination
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• To be specific,
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• Let 𝐺(𝑑; ҧ𝑑) denote the CDF of the prejudice parameter d in the population of employers

• ҧ𝑑 summarizes the location of the distribution

• The fraction of firms that hire B workers is 𝐺 𝜔𝑎 − 𝜔𝑏; ҧ𝑑

• The optimal number of workers hired is determined by the solution to

• The wages for the two groups are determined by the solution to the two equations
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• Given the arrival probabilities of the two offers an A worker formulates a reservation 

utility level to accept a job, 𝑢𝑎 where
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• Type B workers face the same optimization problem, but they only receive an offer when 

(with probability 1-𝜃) they encounter a type u firm. 

• Their reservation utility level 𝑢𝑏 is determined by
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• The optimal wage offer to members of group g is determined by the function

for both firm types. 

• As we noted above, the solution to the worker's search problem implies that 𝑢𝑏 < 𝑢𝑎

when 𝑤𝑝𝑎 = 𝑤𝑢𝑎 if 𝑤𝑢𝑎 = 𝑤𝑢𝑏. 

• Other aspects of the problem rule out 𝑤𝑢𝑏 > 𝑤𝑢𝑎 .
• Consequently,
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3.4. Discrimination and occupational exclusion
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• The ratio of the productivity of women to men in job j is denoted by 𝜆𝑗. 

• The flow of labor services is
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• An employer hires men up to the point where wages (𝑊𝑔𝑗) equal marginal product:

• In this case
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• The actual relative supply is equal to the product of the desired relative labor supply and 

𝑋𝑔, where 𝑋𝑔 captures the effects of social pressure and/or institutional constraints on the 

costs and benefits that a person of type g derives from working in occupation 1:
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• These equations and the labor demand condition
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• Let D denote the gender difference 𝑃𝑚1 − 𝑃𝑓1 in the distribution of workers in 

occupation 1. 

• D is decreasing in 𝜆1/𝜆2, the comparative advantage of women in occupation 1, and in 

(1 − 𝑑1)/(1 − 𝑑2), which is inversely related to degree of employer prejudice faced by 

women in occupation 1 relative to occupation 2.
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• In this case

where 𝑊𝑚 and 𝑊𝑗 are the average wage for men and for women respectively.  
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• These equations imply that the wage changes resulting from the shift of one woman from 

occupation 2 to occupation 1 are

• 𝑠1 = 𝜆1𝐿𝑓1/𝑁1 and 𝑠2 = 𝜆2𝐿𝑓2/𝑁2 are the shares of female labor input supplied to the 

two occupations

• 𝛽 is the share of job 1 in the total wage bill 

• 𝜎 is the elasticity of substitution between the two occupations 
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3.5. Statistical discrimination, worker incentives, 
and the consequences of affirmative action
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• A fraction find it profitable to train 
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• A firm knows that the probability 𝜌(𝑠, 𝜋) that it will assign a worker to a skilled job 

depends upon the assignment cutoff value, the distribution of the signal for qualified 

workers and for unqualified workers, and the firm's prior belief 𝜋, with
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• Since firms only hire B workers up to the point where the ratio of B to A employees is r*, 

the probability 𝛿 that a qualified B is hired is
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• Since the distribution of 𝜃 depends on e, the expected value of this estimate for a worker 

from group g who expends training effort e is
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• Assume training costs are equal to

• Consequently, workers choose skill to solve the first order condition

• However, suppose that the economy is in an initial equilibrium
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• The Lundberg and Startz model is as follows. 

• The marginal product MP of worker i is

where 𝑎𝑖 is innate ability and 𝑒𝑖 is acquired human capital, which we normalize to 

affect MP with a coefficient of 1.

where c is a scalar. 

• In contrast to CL, c is the same for all workers.

• The productivity indicator is determined by

• The marginal cost is 
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• The productivity indicator is determined by
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4. Direct evidence on discrimination in the 
labor market
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4.1. Audit studies and sex blind hiring
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• They estimate models of the form 

• P is the probability that person i is advanced from a preliminary round to the next 

or is hired in the final round in an audition with orchestra j in year t

• F is an indicator variable for female musicians

• B is an indicator of a blind audition

• X and Z are controls for person and audition characteristics
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4.2. Discrimination in professional sports
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4.3. Directly estimating marginal 
product or profitability
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• Y is output or value added

• L is total employment

• F is the number of workers who are female

• B is the number of black workers

• G is the number with some college

• X is vector summarizing the marital status, age distribution, and occupation 

distribution of the work force 

• 𝑓(⋅) is a function the details of which we suppress
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• Hellerstein et al. estimate the relative wages of various worker types by 

regressing the wage bill of the firms on variables summarizing the 

demographic composition of the firm, using a specification that parallels Eq. 

(4.2):

• w is the wage bill

• 𝑎′ is the log wage of the reference group

• 𝜆 terms are 1 if the relative wage differentials associated with gender, race, or 

college-going are 0
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4.4. Testing for statistical discrimination
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• Let 𝑦𝑖𝑡 be the log of the marginal revenue product of worker i with 𝑡𝑖 years of 

experience. 

• 𝑦𝑖𝑡 is determined by

• s is 1 if the person a member of the minority group

• q is a vector of information about the worker that is relevant to productivity 

and is observed by employers

• z is a vector of correlates of productivity that are not observed directly by 

employers but are available to the econometrician, such as income of an older 

sibling or a test score

• 𝐻(𝑡𝑖) is the experience profile of productivity

• The variable 𝜂 consists of other determinants of productivity and is not 

directly observed by the employer or the econometrician

• Let e be the error in the employer' s belief about the log of productivity of the 

worker at the time the worker enters the labor market
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• In this case Altonji and Pierret show that the log wage level 𝑤𝑡 will be

• 𝐻∗(𝑡) is equal to 𝐻(𝑡) plus a term that accounts for the fact that the log of the 

expectation of productivity given s, q, and 𝐼𝑡 will be influenced by change 

over time in uncertainty about e, and λ and 𝜌 depend on r and 𝛼1 as well as 

the relationship of z and 𝜂 to s and q
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• Then 

• Φ𝑠 and Φ𝑧 are the coefficients of the regression of e on s and z and 𝜃𝑡, 
summarizes how much the film knows about e at time t.
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5. Pre-market human capital differences: 
education and family background



Altonji and Blank Race and Gender in the Labor Market

5.1. Race differences in pre-market human capital
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• O'Neill (1990) starts with a log wage equation of the form
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5.2. Gender differences in pre-market human capital
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6. Experience, seniority, training and labor 
market search
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6.1. Race differences in experience, 
seniority, training and mobility
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• Bratsberg and Terrell (1998) provide a careful study of race differences in 

returns to experience and seniority. 

• They estimate models of the form

• Subscripts i,j, and t denote the individual, job, and time period respectively

• w is the wage

• Z is a vector of observed characteristics of the individual

• T is job tenure

• 𝑋𝑖𝑗𝑡 is total labor market experience
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• They examine a sample of black and white non-Hispanic men from the NLSY 

who did not continue schooling after high school. 

• They estimate log wage equations of the form

• To examine whether returns to experience and tenure are the same for blacks 

and whites, the authors estimate a conventional wage equation for whites and 

blacks separately of the form
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• Wages are equal to expected productivity. 

• The first period wage 𝑤1 is

• The true value of match productivity is learned after the first period, and 

workers who stay with the same firm earn this true value (𝜇1) in the second 

period. 

• Thus,

• Ƹ𝜇2 is expected productivity the worker's second period alternative job.
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6.2. Gender differences in experience, 
seniority, training and mobility
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• Royalty specifies the probability of investing in general training G as

• 𝐶𝑔𝑡 and 𝐵𝑔𝑡 are expected costs and benefits of each type of training (g = G,S) 

• 𝐿𝑡 is total expected lifetime employment

• 𝑋𝑡 is total experience

• 𝐷𝑡 is the expected duration of the current job

• 𝑇𝑡 is the job tenure at time t
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7. Job characteristics, taste differentials, 
and the gender wage gap
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7.2. The occupational feminization of wages
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• W represents the wage of an individual

• F is the fraction of women in the occupation which this individual occupies

• X is a set of individual control variables such as age, education, and marital 

status
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7.3. The impact of other job characteristics
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8. Beyond wages: gender differentials in 
fringe benefits
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9. Trends in race and gender differentials
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9.1. Methodologies for decomposing 
wage changes between groups over time
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• We begin the discussion by reproducing Eq. (2.3):

• 𝑊𝑔𝑡 represents mean wages for group g at time t (assume the minority group 

is group 2 and the majority group is group 1)

• 𝑋𝑔𝑡 are the mean characteristics of group g which affect wages

• 𝛽s are their related coefficients, estimated at time t
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• The change in wage differentials between time periods 𝑡′ and t can be 

presented as



Altonji and Blank Race and Gender in the Labor Market

• Rewrite Eq. (2.3) as

• One may rewrite Eq. (9.2) as
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This implies
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This implies that
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• Consider the wage equation for person i in year t

• 𝐷𝑖 equals 1 for blacks and 0 for whites

• 𝑥𝑖𝑡 is a set of productivity determinant

• 𝜀𝑖𝑡 is an error term
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• Changes in skill prices affect the error term in the following way

• 𝑎𝑖 is a fixed component

• 𝑢𝑖𝑡 is a stationary AR1 process with a time invariant innovation variance

• Ψ𝑖 is the price associated with the both the permanent and transitory unobserved 

skill components

• These restrictions imply that the wage equation may be written as



Altonji and Blank Race and Gender in the Labor Market

• Card and Lemieux (1996) use a different approach to explore the implications of a 

one-dimensional skill model of changes on the structure of wages. 

• Let wages 𝑤𝑖𝑗𝑡 be
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• The mean wage for cell j in period 0 is
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9.2. Accounting for trends in the 
black-white wage differential
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• To measure the contribution of various factors influencing the trend in the race 

differential in earnings, they start by estimating a standard regression model of the 

form

• 𝐷𝑖 is 1 for blacks and 0 otherwise

• X is a vector containing measures of experience and education
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• Juhn addresses this question using the equation

• 𝑃𝑡 is the aggregate participation rate in time t

• 𝑝𝑡 𝑤 is the participation probability of an individual at time t with wage w

• 𝑓𝑡 ⋅ is the density of wages in t

• 𝑡′ is the base period
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• Juhn (1992) investigates the issue further by examining the contribution to the 

employment gap of differences in wage distributions and differences in 

participation given wages. 

• The decompositions are based on the identity
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9.3. Accounting for trends in the 
male-female wage differential
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9.4. The overlap between race and gender
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10. Policy issues relating to race and gender 
in the labor market
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10.1. The impact of anti-discrimination policy
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10.2. The role of policies that 
particularly affect women in the labor market
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11. Conclusion and comments on a 
research agenda


