Appendix A: Semiparametric Endogenous Regression Estimator



Here we introduce the Ozabaci, Henderson and Su (2014), hereafter OHS, procedure with
a single endogenous regressor. They begin with the triangular system of Newey, Powell and
Vella (1999)

y:g(ﬂf,Zl) te
=m(Zy, Zs) + u, E(u|Zy,Zs) =0,

E(e|Zy,Zs,u) = E(e|u),
where z is an endogenous regressor, Zy = (Z11, ..., Z1a,) is a dy x 1 vector of included exoge-
nous regressors, Zo = (Zo1, ..., Zaq,)" is a dy X 1 vector of excluded instrumental variables,

g(-) and m(-) are unknown smooth functions, and € and u are error terms. Newey, Powell
and Vella (1999) show that the unknown smooth function g(-) can be identified up to an

additive constant as
E(y‘ﬂf, 217 Z27 U’) = g(xu Zl) + E(€ U)

|
To alleviate the curse of dimensionality, OHS assume that g(x,Z), m(Z,,Z,), and E(c|u)
have additive forms:

9(x,Zy) = pg+go(®) +g1(Zun)+ -+ g4, (Z1a,),
m(Zy,Zo) = o +mi(Z01) + -+ may (Ziay) + May+1(Zo1) + - -+ + May a5 (Z2as )
E(€|U) = HUe +gd1+1(u’)7

and hence

E(ylx,Z1,Zs,u) = p+go(x)+01(Zin)+ -+ 94, (Z1ay) + gar1(w)
= E(x,Zl,u),

where pu = pg + pe.
The estimation procedure is conducted in three stages.

1. Let fi,,, and my(+),k = 1,...,dy+ds denote series estimates (i.e., B-spline smoothing) of
fm and my(+), k =1, ..., dy+dy in the nonparametric additive model x = m(Z, Zs)+u.
Letu=x — ﬁ’l(zl, ZQ)

.,dy + 1 denote series estimates (i.e., B-spline smoothing) of

2. Let 11 and g]() j =
=0,. d1 —|— 1 in the nonparametric additive model y=79(x,Zy,u) +v.

pand g;(+), J

3. Estimate go(z) and its first-order derivative by the local-linear regression of y = y —
w—a1(-) =+ —Ggag+1(-) on z. The conditional mean estimates can be constructed by

g=0+g0(:) +G1(:) + -+ + Ga,11(-), where go(-) is the local-linear estimate.

OHS show that the estimators for the conditional mean and gradient are consistent,
asymptotically normal, oracle efficient, and free from the curse of dimensionality.

For comparability to Nunn and Qian (2014), we choose to employ the OHS procedure in
a partially linear setting. For example, Equations (1) and (2) can be represented as

m(Zl, ZQ) + 1/1/V = Um + ml(ZH) +---+ mq, (Zldl) + mdl+1(221) +---F md1+d2(ZQd2> + ¢/V



and

EWyle,Z1,Zo,u, V) = p+go(x) +g1(Zn) + - + ga, (Z1ay) + Gayr (w) + 0V
= g(x,Zy,u)+0'V,

where V = (Vi,..., Vi) is a k x 1 vector of exogenous regressors, ¢ is a k x 1 parameter
vector, and 6 is a k x 1 parameter vector. When the OHS procedure is applied to partially
linear models, parametric components can be estimated at the root-n rate and do not affect
the asymptotic properties of nonparametric estimators.

Newey W, Powell JL, Vella F. 1999. Nonparametric Estimation of Triangular Simultaneous
Equation Models. Econometrica 67: 565-603.



Appendix B: A Test for Correct Parametric Specification



In this paper, we use the goodness-of-fit test from Ullah (1985) as a correct parametric
specification test. This test is similar to a standard F-test and takes the restricted model
as the assumed parametric specification, and the unrestricted model is the semiparametric
specification. Formally, the statistic proposed by Ullah (1985) is

where u; and u; are the residuals obtained from the parametric and semiparametric models,
respectively. In our setting, the semiparametric models are Equations (1) and (2) in our
paper, and the parametric models are from Nunn and Qian (2014, pp. 1657-1658). Their
models can be represented as

Cirt = 01Fje + 02(Fire X 11)
+ XL+ a; + B + 7 + 0pt + €ire,
Fie = nudVipe1 +02(IVie—1 X 1) +m3(Pmy ¥ 1)
+ XL+ a; + B + 7 + 0pt + €ire,
Fig x 1ip = Vg1 +m2(IVip—1 X 1ip) + m3(Pioy X 1)
+ X L+ i + By + v + 0yt + €ire,

where 1;. = 1(1; > 1pjedian), See our paper for the definitions of variables.

Here we use the wild bootstrap to construct the sampling distribution of the bootstrapped
test statistics and this bootstrap allows for the errors to be heteroskedastic. For expositional
convenience, we denote €;,; from the three equations above as €;,+ = (€3 irt, €1,irt, €2,irt ), T€SPEC-
tively, and denote I, and Fj¢ X 1, as F ;¢ and Fy ¢, Tespectively. Under the null hypothesis
that the parametric model is correctly specified, the steps for the wild bootstrapped version
for our setting are as follows:

1. Calculate the test statistic _/f; for the original sample.

2. Jointly construct three centered bootstrapped residuals em, where €}, = 1_2\/5 (€irt — €)
with probability Hf and €, = £5(&,, —¢) \/5 > for each

observation, where €}, = (€3 4, €] jrts €3 irt)-

3. Construct the bootstrapped left-hand-side variables FY, , and Fy,,, as F 1irt €] 4y and
Fyirt + €5 4,4, Tespectively, for each observation.

1 ﬁl,m and ﬁg}m are the original fitted values N1 IViri—1 + N2 (IVipt—1 X 1) + N3(Pry X 1) + Xmﬁ +a; +
Br + At + 6



4. Construct the bootstrapped left-hand-side variable C},, as 0, F Tirt T HQFZ* e+ X1+
Q; + By + 3+ 0 + €3 ;¢ for each observation.

5. Calculate 1/'\:; where f;; is calculated the same way as fn, except Cj, is replaced by CF,,

6. Repeat Steps 2-5 a large number of times and then construct the sampling distribution
of the bootstrapped test statistics. We reject the null hypothesis if the estimated test
statistic I, is greater than the upper a-percentile of the bootstrapped test statistics,
where « is the significance level.

2 FY ;e and F3;, are used to construct C7;, but they do not enter the final bootstrap sample for estimation.
In addltlon the bandwidth used for the third stage of the OHS procedure is the same as the initial estimator.



Appendix C: Narrow Replication Results



Our replication results are shown in the following thirteen tables (Tables C1-C13). For
ease of comparison, our tabular formats are similar to Tables 1-13 in Nunn and Qian (2014),
see their paper for all the details on the tables.

Table 1: Descriptive Statistics

Variable Observations Mean SD
Conflict:
Any conflict 4,089 0.217  0.412
Intrastate conflict 4,089 0.176  0.381
Interstate conflict 4,089 0.026  0.160
Onset of intrastate conflict (all observations) 4,089 0.034  0.181
Onset of intrastate conflict (observations following no conflict) 3,377 0.041  0.199
Onset of intrastate conflict (hazard model sample) 1,454 0.063  0.244
Offset of intrastate conflict (hazard model sample) 709 0.185  0.388
US wheat aid (1,000 MT) 4,089 27.61 116.61
Frequency of receiving any US food aid 4,089 0.374  0.312
Lagged US wheat production (1,000 MT) 4,089 59,053 9,176
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Appendix D: Parametric and Semiparametric Results
Figures 1-3 show both the parametric and semiparametric results for country character-

istics (1)-(4), (5)-(9), and (10)-(14), respectively, which correspond to Tables 11-13 in Nunn
and Qian (2014).
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Figure D1: Parametric and semiparametric fitted values (first column) and gradients (second and third
columns) with 95-percent confidence bounds obtained via 399 bootstrap replications (see footnote 5 for
further details)
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Figure D2: Parametric and semiparametric fitted values (first column) and gradients (second and
columns) with 95-percent confidence bounds obtained via 399 bootstrap replications (see footnote
further details)
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Figure D3: Parametric and semiparametric fitted values (first column) and gradients (second and third
columns) with 95-percent confidence bounds obtained via 399 bootstrap replications (see footnote 5 for
further details) 24



