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28.4 APPLICATION: CLEAN AIR ACT ENFORCEMENT 515
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Figure 28.1 Clean Air Act Enforcement Actions by State and Year

a dynamic model in the context of count
data requires the complexities of a state-space
model.

As a solution to the issues of unit
heterogeneity, a count outcome, spatial corre-
lation, and a dynamic functional form, I esti-
mate a state-space model for panel data that
is designed in Blundell et al. (2002) and sim-
ilar to the model Brandt and Williams (2001)
use for a single time series.17 The model is
specified as follows:

yi t ∼ P(λi t )

λi t = ρyi,t−1 + exp{xi tβ + φi }

β j ∼ N (0, 100) (28.5)

ρ ∼ B(2, 5)

φi ∼ C AR(1/τc)

1/τc ∼ G(.1, .1).

Here, yi t is the number of enforcement
actions taken by state i in year t , λi t is the
Poisson parameter, ρ is the first-order time-
autoregressive parameter,β is a vector of pop-
ulation parameters, β j for j = 0, . . . , 8 refers
to the individual elements of β, and φi is the
state-level spatial random effect. xi t is the vec-
tor of all covariates for an observation includ-
ing a lag of standardized federal enforcement
actions, an indicator for unified Democratic
control of state government, an indicator for
unified Republican control of state govern-
ment, the unemployment rate, manufacturing
outputs, EPA grants, the number of lawsuits




