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Introduction

• Difference-in-discontinuities is a combination of difference-in-differences and
regression discontinuity

• Use it when regression discontinuity is not “enough”, e.g. when other policies
jump discontinuously at the cut-off

• Example:
• abolition of fiscal rules for Italian municipalities below 5,000 residents in 2001
• same cut-off: jump in mayor’s wage
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Example
Fiscal rules relaxed for municipalities below 5,000 residents
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Example
Wage of mayor (and executive committee) increases at the 5,000 cut-off
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Intuition

• Wage of mayor is correlated with mayor’s characteristics and policy decisions
(Gagliarducci and Nannicini, 2013)

• Hence, canonical RD analysis at 5,000 cut-off is unable to credibly estimate effect
of fiscal rules relaxation

• Intuition: exploit time variation in fiscal rules policy
• “kill” variation in wage, which is fixed over time
• take difference in regression discontinuity estimates

• More formally...
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Identification

• The canonical cross-sectional RD regression

Yit = α + βDi + γP ∗
i + δDitP

∗
i + ϵit

where
• Di = 1[P ∗

i > 0]: assignment rule
• P ∗

i = Pi − Pc: normalized population size
• Pi: population size
• Pc = 5, 000

• In this case, β̂ = τRDD = τW + τR

→ i.e., sum of the effect of mayor’s wage (τW ) and fiscal rules relaxation (τR)
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Identification
• Exploit longitudinal data

Yit = ω + νDit + ξP ∗
i + ηAt + λAtDi + θDiP

∗
i + µAtP

∗
i + χAtP

∗
i Di + ϵit

where
• At = 1[t ≥ t0]
• t0 = 2001

• In this case,

λ̂ = τDRD = τRDD,[t≥t0] − τRDD,[t<t0]

=
(
τR,[t≥t0] + τW,[t≥t0]

)
−

(
τR,[t<t0] + τW,[t<t0]

)
= τR + τW −

(
0 + τW

)
= τR
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Difference-in-discontinuities in practice

Validity of difference-in-discontinuities rests on same assumptions of RDD and DiD

• No change in baseline covariates at the cut-off, both before and after t0

• No change in density of running variable, both before and after t0

• Parallel trends
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Application – Grembi, Nannicini, Troiano (2016)

Research question

• Study the effect of fiscal rules relaxation on municipalities’ fiscal discipline

Data

• Municipalities’ balance sheets and socio-demographic characteristics

Empirical strategy

• Difference-in-discontinuities
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Application – Grembi, Nannicini, Troiano (2016)
Results – Fiscal gap & Deficit
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Application – Grembi, Nannicini, Troiano (2016)
Results – Revenues
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Application – Grembi, Nannicini, Troiano (2016)

Validity checks – Parallel trends
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Application – Grembi, Nannicini, Troiano (2016)
Validity checks – Continuity of density of running variable
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Application – Grembi, Nannicini, Troiano (2016)

Validity checks – Sensitivity to bandwidth
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