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1 Monte Carlo Evidence on Average Partial Under a Probit Spec-

ification

Here we repeat the exercise in subsection 5.4 of Al-Sadoon, Li and Pesaran (2016) using a probit

specification rather than a logit. Thus, we take the DGP to be

Pr(yit = 1 |yi,t−1, cip, xit ) = Φ(ρpyi,t−1 + βpxit + cip),

where Φ(·) is the CDF of the standard normal. Then the marginal effect for xit is

∂ Pr (yit = 1|yi,t−1, cip, xit)

∂xit
= φ(ρpyi,t−1 + βpxit + cip)βp,

where φ(z) = ∂
∂zΦ(z) = 1√

2π
e−z

2/2. On the other hand, the marginal effect of yi,t−1 is given as

Pr (yit = 1 |yi,t−1 = 1, cip, xit )−Pr (yit = 1 |yi,t−1 = 0, cil, xit ) = Φ(ρp+βpxit+ cip)−Φ(βpxit+ cip).

The average marginal effects may be calculated as,

APEX (yi,t−1 = 1, xit = x̄) = lim
N→∞

1

N

N∑
i=1

φ(ρp + βpx̄+ cip)βp,

APEX (yi,t−1 = 0, xit = x̄) = lim
N→∞

1

N

N∑
i=1

φ(βpx̄+ cip)βp,

APEY (xit = x̄) = lim
N→∞

1

N

N∑
i=1

[
Φ(ρp + βpx̄+ cip)− Φ(βpx̄+ cip)

]
,

where the averages over i are obtained by drawing from the distribution of cip.

Now given ρe and βe under the exponential specification, we can obtain the corresponding
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exponential fixed effects as

1− e−cie−βex̄i = Φ(cip + βpx̄i),

which yields

e−cie = eβex̄i
[
1− Φ(cip + βpx̄i)

]
.

We may then estimate the average partial effects as

ÂPEX (yi,t−1 = 1, xit = x̄) =β̂ee
−ρ̂e−β̂ex̄ lim

N→∞

1

N

N∑
i=1

eβ̂ex̄i(1− Φ(cip + βpx̄i)),

ÂPEX (yi,t−1 = 0, xit = x̄) =β̂ee
−β̂ex̄ lim

N→∞

1

N

N∑
i=1

eβ̂ex̄i(1− Φ(cip + βpx̄i)),

ÂPEY (xit = x̄) =e−β̂ex̄(1− e−ρ̂e) lim
N→∞

1

N

N∑
i=1

eβ̂ex̄i(1− Φ(cip + βpx̄i)).

We use the same parameters as in Section 5.4 of the paper, namely ρl = 0.5, βl = 1, xit ∼

N(0, π2/3), and cil ∼ N(0, 1). To minimize the impact of the initial values we drop the first 100

observations, while being careful to keep xit fixed across replications. The simulations are based

on N = 1, 000, T = 3, and each experiment is repeated 2, 000 times to obtain the mean, variance,

bias, and RMSE of the APEs. We vary the DGP and the data sets just as we did in the exercise

using the logistic distribution as the DGP.
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