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Recap of the Last Lecture

There exist large gender gaps worldwide in terms of economic
opportunities, education, political empowerment, and health.

Cultural values and stereotypes reflect these inequalities and potentially
allow them to persist.

But some of these observed gaps may result from confounders that we
would like to control for.

e.g., perhaps women earn less because they choose to work in different
industries as men

How can we move beyond basic, raw empirical evidence?
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Roadmap for Today

In other words, how do we measure inequalities between groups
while conditioning on other relevant factors?

We will discuss standard descriptive/non-experimental methods and
apply these tools to quantify racial and gender gaps in terms of earnings
and wealth inequality.

1. Measurement Tools

2. Gender Earnings Gap

3. Racial Earnings Gap

4. Racial Wealth Inequality
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Linear Regression

Standard approach is to measure gaps (e.g., the gender wage gap) at
the (conditional) mean, using:

logYi = α+ βGroupi + γ
′Xi + εi .

Yi is the outcome (e.g., wage). Taking the log limits the effect of outliers
and makes it easily interpretable.

Groupi is a dummy variable for race, gender, etc.

Xi is a vector of control variables that may explain part of the observed
raw gap.

εi is the error term.
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Quiz

How should we interpret α in this equation without controls?

How should we interpret β in this equation without controls?

... in this equation with controls?

Under which assumption can we interpret the coefficients as causal?

Is this a plausible assumption?
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Oaxaca-Blinder Decomposition

A classic tool for measuring discrimination: the Oaxaca-Blinder
decomposition (Oaxaca, 1973; Blinder, 1973).

OB method decomposes a difference between groups into:

• a component explained by observed characteristics

• a component explained by returns to characteristics

Consider individuals in two groups, Gi ∈ {A ,B}.

Group average outcomes are ȲA and ȲB , where ȲG = E[Yi |Gi = g].

We aim to explain group differences with the vector of observed
covariates Xi .
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Oaxaca-Blinder Decomposition

The quantity to be explained is

∆ = ȲA − ȲB .

In practice, we run a separate regression for each group g:

Yi = X ′i βg + εi .

By construction, OLS regression fits each group’s average:

Ȳg = X̄ ′gβg.
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A Simple R Simulation
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Oaxaca-Blinder Decomposition

We can therefore write:

∆ = ȲA − ȲB = X̄ ′AβA − X̄ ′BβB .

Rearranging we get:

∆ = (X̄A − X̄B)
′βA︸           ︷︷           ︸

Explained by X ′s

+ X̄ ′B(βA − βB)︸          ︷︷          ︸
Explained by β′s

.

The first term answers the question: How much more would A’s make
than B’s if both groups were paid like A’s observables?

e.g., How much more would white workers make than black workers if
both racial groups had the same returns to education as white workers?
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Oaxaca-Blinder Decomposition

We can therefore write:

∆ = ȲA − ȲB = X̄ ′AβA − X̄ ′BβB .

Rearranging we get:

∆ = (X̄A − X̄B)
′βA︸           ︷︷           ︸

Explained by X ′s

+ X̄ ′B(βA − βB)︸          ︷︷          ︸
Explained by β′s

.

The second term answers the question: How much more would A’s
make than B’s if both groups had group B’s observables?

e.g., How much more would white workers make than black workers if
both racial groups had the same educational level as black workers?
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Alternative Oaxaca-Blinder Decomposition

We wrote:
∆ = (X̄A − X̄B)

′βA︸           ︷︷           ︸
Explained by X ′s

+ X̄ ′B(βA − βB)︸          ︷︷          ︸
Explained by β′s

.

We can also write the alternative decomposition:

∆ = (X̄A − X̄B)
′βB︸           ︷︷           ︸

Explained by X ′s

+ X̄ ′A (βA − βB)︸          ︷︷          ︸
Explained by β′s

.

New first term answers the question: How much more would A’s make
than B’s if both groups were paid like B’s observables?

New second term answers the question: How much more would A’s
make than B’s if both groups had the A’s observables?
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Oaxaca-Blinder Decomposition – Graphical Illustration
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Oaxaca-Blinder Decomposition – Decomposition 1
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Oaxaca-Blinder Decomposition – Decomposition 2
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Quiz

How can we interpret an Oaxaca-Blinder decomposition?

Under which assumptions can we attribute its second term to
discrimination?

Is this a plausible assumption?

Bocconi University Diversity and Global Policy 16/53



Introduction Measurement Tools Gender Earnings Gap Racial Earnings Gap Racial Wealth Inequality References

Quantile Regression

Group differences can also be measured at different percentiles q (e.g.,
median and 90th pct).

Two common measures of gaps:

• The level gap

logYi = α(q) + β(q)Groupi + γ(q)Xi + εi(q).

→ i.e., difference in earnings between groups at the qth percentiles
of the outcome distribution.

• The rank gap

Rank(Yi) = α(q) + β(q)Groupi + γ(q)Xi + εi(q).

→ i.e., difference in rank between where an individual in a group at
rank q would be if he were in another group
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Quantile Regression Gaps – Graphical Illustration
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Quiz

Why would we measure group differences at different percentiles rather
than the mean?
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Decomposing Quantile Regressions

We can do a similar exercise as the Oaxaca-Blinder decomposition with
quantile regressions (Chernozhukov et al., 2013).

Define FY [A ,A ] as the observed distribution of Y with group A’s
characteristics and wage function, and FY [B ,B] as the counterpart for
group B:

FY [A ,A ] =

∫
FYA |XA (y |x)dFXA (x) & FY [B ,B] =

∫
FYB |XB (y |x)dFXB (x)

Now define the hypothetical wage distribution, FY [A ,B], that group B
would have, if they were rewarded with group A’s wage function:

FY [A ,B] =

∫
FYA |XA (y |x)dFXB (x)
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Decomposing Quantile Regressions

Then one can write:

FY [A ,A ] − FY [B ,B] = FY [A ,A ] − FY [A ,B]︸               ︷︷               ︸
Explained by X ′s

+FY [A ,B] − FY [B ,B]︸              ︷︷              ︸
Explained by β′qs

The first term reflects differences in personal characteristics between
groups A and B, assuming group A’s wage function.

The second term reflects differences in wage functions between groups
A and B, assuming group B’s distribution of personal characteristics.

Confidence intervals are obtained via a bootstrap procedure.
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Let’s put those tools to use!
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Gender Wage Gap (Blau and Kahn, 2017)

New empirical evidence of the extent and trends in the gender wage gap
in the United States

Data:

• Panel Study of Income Dynamics (PSID)

• Current Population Survey (CPS)

• Between 1980 and 2010

Methods:

• Oaxaca-Blinder decompositions for differences at the mean

• Quantile regressions to study more precisely trends along different
earnings quantiles
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Women and Labor Force Participation
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Gender Wage Gap – Raw Means
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Oaxaca-Blinder Decomposition
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Gender Wage Gap – Raw Quantiles
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Decomposition with Quantile Regressions
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Brief Summary

The gender wage gap in the US declined considerably between 1980 and
2010.

Women are much more likely to participate in the labor market over the
period.

Conventional human capital variables explain little of the gender wage
gap, but differences in occupation and industry remain important factors.

The decline in the gender wage gap is much smaller at the top of the
wage distribution.
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Racial Wage Gap (Bayer and Charles, 2018)

Bayer and Charles (2018) present new estimates of the black-white
differences in earnings in the United States.

Data: US Decennial Census (1940 – 2000) + American Community
Survey (2005 – 2014)

Sample: Working and non-working, non-Hispanic black and white men
between 25 and 55 years old

Outcome: Annual earnings (not hourly or monthly earnings)

i.e., Holistic measure that subsumes the effect of changes in wage and
probability or intensity of working.
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Explaining Changes in Relative Earnings

Distributional Convergence: Forces that stretch out or compress both
black and white earnings distributions (“race-neutral”)

Their effect can vary by race due to the positions Black and white
Americans occupy within the distribution.

e.g., “Great compression” in 1940s, or secular increase in inequality
since 1980s

Positional Convergence: Forces that create a relative change in actual
skill of black man compared with white man (“race-specific”)

e.g., increase in quality of schools attended by black children, decrease
in wage discrimination, or occupational exclusion against black people.
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Brief Summary

Racial earnings gaps have been flat since 1950, once non-workers are
considered.

Thus, despite decades of political change, racial disparities are larger
than we thought.

Distributional forces decrease the earnings gap between 1940 and 1970
at the 50th and 90th pct but increase the earnings gap from 1970 to 2014
at the 50th and 90th pct.

Positional forces decrease the earnings gap between 1940 and 2014 at
the 50th and 90th pct. They explain c.a. 100% of the gains at the 90th
pct, only c.a. 10% at the median.
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Wealth of Two Nations (Derenoncourt et al., 2022)

The largest racial economic gap continues to be wealth:

• White to Black wealth ratio in 2019 is 6:1

• Compared to income ratio of 1.5:1

Derenoncourt et al. (2022) compile the first long-run series on the racial
wealth gap from the US Civil War to the present, and fill in ≈ 100 missing
years of data (from the 1880s to the 1980s).

Their goal is to explain the mechanisms behind times of
convergence/divergence.
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Racial Wealth Gap
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Racial Wealth Gap
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Racial Wealth Gap
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Racial Wealth Gap
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Racial Wealth Gap
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Racial Wealth Gap

How would the racial wealth gap have evolved, if Black and white
Americans had equal wealth accumulating conditions?
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Brief Summary

Rapid convergence after Emancipation.

• In 1860, White to Black wealth ratio is 56 to 1

• By 1920, White to Black wealth ratio is 10 to 1

Convergence slows dramatically by mid 20th century.

• White to Black wealth ratio in 1950s is 7 to 1

• White to Black wealth ratio in 2019 is 6 to 1

Overall, the series exhibits a “hockey-stick” shape.

The wealth gap today is still largely the result of very unequal starting
conditions in 1870.
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What’s next?

The next lecture will study intergenerational mobility in the United States
based on income, gender, and race.

We will use the same tools we discussed today. Make sure to master
quantile regressions and Oaxaca-Blinder decompositions.
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Tips for the Exam

Understand linear and quantile regressions, as well as their
Oaxaca-Blinder-style decompositions.

Understand the interpretation of estimated coefficients (and the
underlying assumptions required for such an interpretation).

Have a good knowledge of historical trends in racial and gender earnings
and wealth inequality in the United States.
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