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Applied economics

Analysis based on the impacts of legislative reforms that raised
the minimum legal age of marriage to 18 on labour market
outcomes

A quasi-natural experiment based on a staggered state-level rollout
of the child bans between 2014 and 2021

First stage: Staggered Difference-in-Differences (DiD) estimation

Address the endogeneity of marriage

Validity of parallel trends

Using administrative data from the Marriage Statistics (EMAT)
2008-2024 to construct a cohort-state-year level instrument

Second stage: IV Unconditional Quantile Regression (IV-UQR)

Analyse wage heterogeneity across the unconditional distribution

Using earnings from the National Survey of Occupation and
Employment (ENOE) 2008-2024
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Staggered DiD and Validity of parallel trends

In spirits of Wang & Wang (2017) to causally identify the compliance of
the legal system with the ban.

The equation for the staggered DiD by gender is as follows:

MMALsc,j = γ0,j + γ1,jDiD ∗ Tsc,j + µsj + λc,j + ρt + υsc,j (1)

reghdfe – Linear regression with multiple fixed effects. Also supports
individual FEs with group-level outcomes.

reghdfe depvar [indepvars] [if ] [in] [weight], [absorb(absvars)]
[options]

absorb(absvars), categorical variables representing the fixed effects to be
absorbed.
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Staggered DiD and Validity of parallel trends

Example:

Parallel pre-trends and absence of anticipation effects using csdid
following Callaway and Sant’Anna (2021)

csdid depvar [indepvars] [if ] [in] [weight], [ivar(varname)]
[time(varname)] [gvar(varname)] [options]

ivar(varname), variable used as panel identifier. e.g., state.
time(varname), variable to identify time. e.g., year.
gvar(varname), variable identifying treatment groups or cohorts. Any
positive value indicates when a group was initially treated.
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Staggered DiD and Validity of parallel trends

Post estimation:

csdid simple, aggregates all post-treatment ATT(g,t).
csdid event, for an event-study (dynamic treatment effects) table with
leads and lags.
csdid pretrend, for a formal test on the parallel trends assumption.
csdid plot, for creating plots of the results.

Example:
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Staggered DiD and Validity of parallel trends

Event-Study: Dynamic effects of the ban on age of marriage

The staggered implementation of the child marriage bans successfully
raised the assigned minimum legal marriage age on average by
approximately 1.64 years for the affected cohorts for women and by 1.77
years for men.
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IV Unconditional Quantile Regression (IV-UQR)

Based on Firpo et al. (2009) in applying the Re-centred Influence
Function (RIF) procedure

It allows the average effects to be interpreted at different quantiles of
unconditional wage distribution as the dependent variables (e.g., the 5th,
95th percentiles or other intermediate quantiles)

The RIF quantile for the log hourly earnings can be expressed as:

RIF (wsc,j ; qτ ) = qτ + [τ − 1(w ≤ qτ ]/fw (qτ ) (2)

rifhdreg – Recentered influence function regression with high-dimensional
fixed effects.

rifhdreg depvar [indepvars] [if ] [in] [weight], rif(RIF options)
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IV Unconditional Quantile Regression (IV-UQR)

rif(RIF options), specify the RIF statistic used as outcome.

The RIF statistic is first obtained using the egen function rifvar()
-then used as the dependent variable in an OLS model.

Then, the second stage equation for a given RIF quantile is implemented
through the following specification for each gender at the individual level:

ˆ︃RIF (wsc,j , q̂τ ) = β0τ + β1,τ ˆ︂MMALsc,jτ + β2,τ (Xsc,jτ ) + ρτ + ϵsc,jτ (3)

xtreg – Linear models for panel data.

Fixed-effects (FE) model

xtreg depvar [indepvars] [if ] [in] [weight], fe [FE options]
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IV Unconditional Quantile Regression (IV-UQR)

where depvar is the dependent variable, and indepvars are independent
variables

weights are allowed for the fixed-effects model and for the
population-averaged model

options, for the type of standard error reported. E.g., robust, cluster, etc.

A panel variable must be specified with the use of xtset

Example:
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IV-UQR Results

The empirical evidence suggests strong heterogeneity impacts. Delaying
marriage boosts real earnings at the 10th and 25th percentiles by 23.0%
and 16.2% for women, and 28.9% and 15.5% for men
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Thank you!
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IV Unconditional Quantile Regression (IV-UQR)

rifvar() – is an egen extension that can be used to create RIFs for a large
set of distributional statistics and in combination with other statistics

The flexibility and simplicity of this tool extends the analysis to the Gini
inequality index, using linear regressions

egen newvar = rifvar(varname) [if ] [in] [, options]

where newvar is the new variable created, and varname the variable of
interest

Then:

xtreg depvar [indepvars] [if [in] [weight], fe [FE options]
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IV-UQR Plot Results

IV-UQR Treatment Effects Across the Female Earnings Distribution
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IV-UQR Plot Results

IV-UQR Treatment Effects Across the Male Earnings Distribution
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