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Motivation

Structural Gravity Model for Trade Policy Analysis

e impacts of trade policy on trade flows, GDP and welfare
e structural gravity model (Anderson and van Wincoop, 2003)
e trade agreements: Anderson, Bergstrand, Egger, Larch, Yotov,...

e non-discriminatory trade policies (NTDP) affect all partners equally:
most-favoured nation tariff, export subsidies, trade facilitation,...

e PPML with exporter(-time) and importer(-time) FE = collinear
e "quick fixes” (Head and Mayer, 2014; Piermartini and Yotov, 2016)

e no Monte Carlo Evidence on these methods so far
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Motivation

Aim of the Paper

e outline estimation approaches for NDTP in SGM

e Monte Carlo simulation: bias and efficiency of estimators with
SGM theory-consistent DGP

e cross-section (computational burden!)

e GLM: heteroscedasticity, Jensen's inequality, zero flow problem
(Santos Silva and Tenreyro, 2006)

e empirical application
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Estimators

Structural Gravity Model

® iceberg trade costs 7; > 1, elasticity of substitution 0 =1 — «

® E[Mi7y] #0, E[Pjmj] #0
E(X,'j) = exp (e,' + m; + 8D;; + ’YNIP,'J')
® non-discriminatory import protection: NIP; = NIP;

® discriminatory trade cost variable: Dj
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Estimators

Considered Methods

Two kinds of identification methods are considered
© data on intra-national trade flows (Xj;) is available

o fixed effects - FE-intra (Heid, Larch & Yotov, 2015)

@® Xj; not available ("typical case”, need for " quick fixes")

e two-stage fixed effects - 25 (Eaton and Kortum, 2002)
e Bonus-Vetus - VB (Baier and Bergstrand, 2009)
e random intercept PPML - RI (Prehn et al., 2016)

naive gravity model as benchmark
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Estimators

Fixed effects with data on intra-national flows (FE-intra)

(Heid et al., 2015; Piermartini and Yotov, 2016)

X; = exp </\,-FE +x7E + BFED; +47E N/P,j> nfE.

e no direct impact of NIPjj on intra-national (domestic) trade
flows NIP;; =0

e MR terms (captured by )\fE and XJFE) affect all trade flows
(including Xi;)
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Estimators

Two-Stage Fixed Effects Model (2S)

X," = exp ()\,25 + XJ25 + BZSDU) 77,~2js

exp ()2125> = exp <1/125 +0%°InY; + ’yzsNIPj> Vj_zs.

e (Eaton and Kortum, 2002; Melitz, 2008; Gylfason et al., 2015)

e (Pliimper and Troeger, 2007): fixed effects vector
decomposition method = no identification under fixed effects
assumption (Greene, 2011)
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Estimators

Bonus-Vetus Method (BV)

(Baier and Bergstrand, 2009; Baier and Bergstrand, 2010)

X’J/(\/IY/) = exp <¢BV + BBVDMRS BVNIPMRS) 17U

= ZX@N Zx,, +ZZXM,V2

k=1 I=1

e derived for log-linear model, but also used in GLM (Hoekman
and Nicita, 2011; Bratt, 2017)

e MC in (Head and Mayer, 2014): estimates on Dj; are
unbiased in log-linear model
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Estimators

Poisson Random Intercept Model (RI)

Prehn, Brimmer and Glauben (2016) - Appl. Econ. Lett.

Xi = exp <)\;RI + XJRI + BRI D; + AR NIP,-J-> 7]51,
AF ~ N(0,03,).
X(’)?J! ~ N(O’ 0)2(0j)’

e generalized linear mixed model, Poisson family, normal priors

e in large samples effect of prior vanishes and Laplace
approximation pushes estimates to fixed effects ML-estimates
(Santos-Silva)

e use glmer function of R package Ime4 with default settings as
in (Prehn et al., 2016)
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Data Generating Process - deterministic part E(Xj)

(Egger and Staub, 2016)

endowment economy: Y; = piH;

draw correlated auxiliary variables z//, z?, z}'" ~ MVYN (piz, v.X;)
set a (baseline: -4) and derive H;, Dj, NIP; (Egger and Staub, 2016)
In7 = BDj 4+ yNIP; with 3 =~ =1

solve for equilibrium price

P H Z Zk 1 PTG
compute Y; and deterministic E(Xj)
Pt Y
E(X) = =
Zk:l PR Tig
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DGP - Stochastic Part 7

heteroscedastic log-normal distribution

nij = exp (zZ) .z~ N(=0. 507 i 0o ji)-
o E(ny) =1
e baseline: a =In(1+ E(X;)~') = PPML asymp. efficient

e compute trade flows

Xij = E(Xij)n-
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MC setting

Monte Carlo Experiments

e 10,000 replications for N = 10 (100 obs.) and N = 50 (2,500 obs)
® each approach estimated by PPML

® compute mean bias and sd

Baseline

zero correlation between NIP; and importer effect m; = no collinearity!

increase dispersion in endowments
higher elasticity of substitution = dispersion trade costs/flows
increase variance of noise

missing data: 10 and 50 percent of countries are randomly dropped

QOO ® O©C

different variance functions DGP: Gamma and Negative Binomial
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MC results

Results: baseline and no collinearity

N=10 N=50
NIP; Dj; NIP;; Dj;
Bias SD Bias SD Bias SD Bias SD
Baseline
naive -2.44 040 -0.07 0.03 -2.51 0.15 -0.02 0.00
BV 192 333 -0.13 0.05 13.54 6.83 -0.04 0.01
2S -2.56  0.57 0.00 0.04 -2.56 0.18 0.00 0.01
RI -2.58 0.67 0.00 0.00 -2.57 0.43 0.00 0.00
FE-intra 0.00 0.09 0.00 0.03 0.00 0.03 0.00 0.01
No Collinearity
naive -0.15 0.09 -0.15 0.06 -0.04 0.02 -0.04 0.01
BV -0.15 048 -0.15 0.05 -0.04 0.52 -0.04 0.01
2S -0.02 0.18 0.00 0.03 0.00 0.04 0.00 0.01
RI 0.00 0.04 0.00 0.00 0.00 0.01 0.00 0.00
FE-intra 0.00 0.10 0.00 0.03 0.00 0.03 0.00 0.01
Note: All estimations are performed by PPML. Results are based on

10,000 repetitions.
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Results: FE-intra flows

MC results

N=10 N=50
NIP; D; NIP; D;

Bias  SD Bias SD Bias  SD Bias SD
(1) baseline 0.00 0.09 0.00 0.03 0.00 0.03 0.00 o0.01
(2) no collinearity 0.00 0.10 0.00 0.03 0.00 0.03 0.00 0.01
(3) disp. endowments 0.01 0.11 0.00 0.03 0.00 0.03 0.00 o0.01
(4) disp. costs/flows 0.01 0.07 000 0.03| 000 0.02 0.00 0.00
(5) increased noise 0.00 032 0.03 0.13 0.00 0.11 0.00 0.03
(6) missing 90%/50% 0.00 0.10 0.00 0.03 0.00 0.03 0.00 0.01
(7a) Gamma -0.06 052 0.00 0.14 | -0.03 0.28 0.00 0.03
(7b) Negative Binomial -0.06 0.53 0.00 0.14 | -0.03 0.27 0.00 0.03

Note: All estimations are performed by PPML.

etitions.
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Application

Empirical Application - Data Description

CEPII's 'TradeProd’ (de Sousa et al., 2012)

industry 311 'Food products’ in year 2000

MPFN-tariff taken from WITS

distance, border, common language: CEPII GeoDist database
(Mayer and Zignago, 2011)

e RTA: 'Mario Larchs Regional Trade Agreements Database’
(Egger and Larch, 2008)

e 63 countries, 3,963 observations
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Application

Empirical Results

(1) FE-intra (2) BV (3) 2s (4) RI  (5) naive
In(1 + MFNj;) -5.48*** -175.60*** -1.04 -0.78 -0.68
(0.733) (25,59) (1.12) (1.51) (0.68)
In Dist;; -0.87*** -0.90%** -0.85%** -0.85%** -0.60***
(0.06) (0.09) (0.06) (0.01) (0.09)
BORDER;; 0.55%** 0.47*** 0.56*** 0.56*** 0.68***
(0.13) (0.15) (0.10) (0.01) (0.15)
RTA;; 0.33*** 0.44*** 0.50*** 0.50%** 0.14
(0.09) (0.14) (0.11) (0.01) (0.17)
COMLANG; 0.25** -0.001 0.29** 0.29*** 0.36***
(0.10) (0.14) (0.12) (0.01) (0.12)
Two-way fixed effects Yes No (Yes) (Yes) No
Xiji included Yes No No No No
Obs. 3963 3900 3900 / 62 3900 3900

Note: All estimations were performed by PPML with heteroscedasticity-robust sandwich
standard errors (except for random intercept model). 1 Robust standard errors are cur-
rently not supported for generalised linear mixed models in the Ime4 package. *p<0.1;
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Conclusions

Conclusions

e "quick fixes" yield highly biased results = collinearity

e data on domestic flows needed for identification = still scarce
e FE-intra shows desirable behavior in MC

e plausible value for MFN-tariff i.e. & in empirical application

o efficiency issues: = conditional likelihood (Charbonneau,
2013), difference out FE (GMM) (Jochmans, 2017)
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Generate auxiliary variables for trade costs

DGP extends (Egger and Staub, 2016)

H _D _NIP
Z,'j ,Z,'j ,Z,'j ~ MVN ([Lz, Zz) (4)
2
Oh n2 X oHop N3 X OHONIP
2
Y,=v, X ro X opoy op r3 X opone | (5)
2
n3 X onipOH 3 X ONIPOD Onip

parametrization follows (Egger and Staub, 2016)
® Ly = (3, —2,0), oH = 3\/N/4, op =onp =5 and o = n3 = 3 = 0.95

® variance scaling factor v, = 0.1 in baseline
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Generate endowments and trade cost variables

H: = exp (Z zf/N) N, (6)

o op () \
by = <1+exp (zP)) ’ Q)

—a/4
NIP
exp (z}")

NIP; = 1 E , 8
! </ 1+exp "”P)) (8)
® o = —4 in the baseline scenario, following (Anderson and van Wincoop,

2003)

e using full set of N? trade flows
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MC - Data Properties

Baseline Variations with N = 50

N =10 N =50 p(NIP;, m;) =0 v; =0.3 a=-9 vy =
CV(H; 0.23 0.24 0.24 0.42 0.24 0.24
CV(T?) 1.13 1.07 1.03 1.18 2.18 1.07
CV(X,-J-) 1.05 1.12 1.10 1.39 2.08 1.34
CV(D,-j) -0.57 -0.57 -0.71 -0.82 -0.57 -0.57
CV(NIP,-J-) -0.42 -0.18 - -0.20 -0.18 -0.18
CV(e) 0.18 0.11 0.11 0.23 0.23 0.11
CV(mj) 0.59 0.32 0.27 0.47 0.55 0.32
p('rl-j-y , H;) 0.23 0.12 0.12 0.11 0.09 0.12
p(D,-j, NIP,-J-) 0.16 0.08 -0.60 0.09 0.07 0.08
p(NIP;, mj) -0.79 -0.65 0.00 -0.53 -0.72 -0.65
pseudo — R? 0.95 0.96 0.96 0.98 0.99 0.68
Note: The table contains the mean statistics of 10,000 repetitions.
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BV-method:

PPML vs. OLS

DGP - OLS DGP - GLM
NIP; D;; NIP; D
Sample BV on Bias SD Bias SD Bias SD Bias SD
Baseline
N2 both 0.00 0.25 0.00 0.05 -0.18 0.15 -0.16 0.05
N2 D,-j -0.18 0.26 0.00 0.05 -0.29 0.32 -0.15 0.09
N2 — N both 2.37 4.62 0.01 0.05 1.90 3.32 -0.13 0.05
N2 — N Dj; -0.49 0.59 0.01 0.05 -0.54 0.65 -0.12 0.09
No Correlation p(NIP;;m;) = 0
N2 both 0.00 0.21 0.00 0.05 -0.15 0.14 -0.15 0.05
N2 Dj; -0.92 0.09 -0.05 0.05 -0.93 0.10 -0.21 0.09
N2 — N both 0.00 0.05 0.00 0.70 -0.15 0.48 -0.15 0.05
N2 — N D, -0.91 0.09 -0.01 0.05 -0.93 0.10 -0.15 0.09

i

Note: Estimates in the left (right) panel are obtained via OLS and PPML. Results are based on
10,000 repetitions for N = 10.
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