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can assess the first-stage effect of the instrument Z on the intervention D at the threshold
R= r0, which we denote by γr0 , when considering a small window around the threshold
(analogous to equation (7.1)):

γr0 = lim
ε→0

E[D|R∈ [r0, r0 + ε)] − lim
ε→0

E[D|R∈ [r0 − ε, r0)]. (7.2)

Furthermore, in the fuzzy RDD, the impact in equation (7.1) corresponds to the impact of
Z on Y at the threshold, denoted by θr0 (rather than �r0 as in the sharp RDD). In chapter 6,
we referred to such a causal effect of the instrument on the outcome as the intention-to-treat
(ITT) effect.
Analogous to equation (6.3) in chapter 6, we can measure the local average treatment

effect (LATE) on compliers at the threshold in the fuzzy RDD by dividing (or scaling) the
ITT by the first-stage effect at the threshold, given by

θr0
γr0

, (7.3)

where θr0 is the impact of passing the threshold on the outcome Y , and γr0 is the impact of
passing the threshold on the intervention D. As this impact refers to the complier subpop-
ulation at the threshold only, it is an even more localized effect than the LATE considered
in chapter 6. To better illustrate the fuzzy RDD, we can use a graphical representation as
shown in figure 7.3. This consists of running two sharp RDDs with D and Y as outcomes
to measure γr0 and θr0 , respectively. We can then scale the latter by the former to obtain
the impact of the intervention on the complier subpopulation at the threshold, denoted by
�D(1)=1,D(0)=0,R=r0 .
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Figure 7.3
The fuzzy regression discontinuity design
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