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Overview of the workshop

Day 1 AM: Introduction to evidence-based policy making (EBPM) and tools
Day 1 PM: Introduction to gravity model for trade analysis

* Its concepts, applications, weakness, and development

Day 2 AM: Estimating the gravity models in STATA

« Estimating intuitive gravity models

« Estimating trade potential using a gravity model

» Problems of intuitive gravity models

Day 2 PM: Theoretical gravity models

» Theoretical gravity models

« Econometric approaches to estimating theoretical gravity models
Day 3: Advanced issues and consolidation

* Recent development in gravity technigques
« Group exercises and presentation

*  Workshop wrap-up



Dealing with endogeneity

« Endogeneity (the non-zero correlation between Xi's and the error term)
IS usually a serious problem for the applied economist.

* The main causes are;

-Missing variables (from the regression model)
-Simultaneous relationships

-Reverse causality

-(Systematic) measurement error
-Self-selection

-Serial autocorrelation
-Stochastic/deterministic trend

« Use of instrumental variables (2SLS and 3SLS), dynamic
models (panel data in first difference), BB approach, etc.



First-stage regression of tariff exp sim:

CLS estimation

Eztimates efficient for homoskedasticity only

Statistics robust to heteroskedasticity and clustering on distw

Hunmkber of clusters (distw) = 520 Hunber of obzs = 858
F( 3, 513) 10.32
PFrob > F = 0O.0000
Total (centered) 55 = 24361.77561 Centered R2 = 0.1054
Total (uncentered) 55 = T3193.359336 Uncentered R2 = 0.7022
FEesidual 55 = 21754 .88273 Root MSE = 5.07
Robust
tariff exp~m Coef. 5td. Err. T E>|t| [95% Conf. Interval]
In gdp exp -.56259952 0991486 -5.68 0.000 -. 7577812 -.368B2172
In gdp imp .0B3BS52 0699862 1.20 0.231 -.05355959 2213863
1n distance -.5332154 3246971 -1.64 0.101 -1.171102 1046628 IVS are Strongly
contig 1.35537 . 6347469 2.14 0.033 .1083814 2.60236 .
comlang off -1.918886  .5189189 -3.70 0.000 -2.938326 -.8004466 correlated with the
colony -.5304101 . 908853 -1.02 0.306 -2.T715853 8550728 pOtentIa”y
comcol 1.080064 . B2659597 1.72 0. -.1505156 -
1n lat_exp . 7109096 .1916194 .11 (. 3344646 endogenous, as
In lat imp -.28B0081 2000156 -1.44 0. -. 68059479 0459316 .
- _;Dns 23.459424 3.92257 5.99 0.000 15.788 31.2003 reqUIred

Included instruments: In gdp exp ln gdp imp 1ln distance
colony comcol 1n lat exp 1ln

ntig comlang off
imp

Partial E-=sdguared of excluded instruments;
Test of excluded instruments:
Fi 2, 519) = 9.13
Prob > F =

0.0212



Esztimates efficient for homoskedasticity only

Statistic=s robust to heteroskedasticitcy and clustering on distw

MHumbexr of clusters (distw) = 520 MHumber of obs = 858
Fi = I 519) = 17.64
Probx > F = 0O.0000
Total (centered) 55 = 13093 .23428 Centered RZ2 = —-1.4615
Total [(uncentersed) 55 = 106004 .567T8 Tnecentered RZ2 = 0O.69a60
Be=szidual 55 = 32228 .T8661 Root MSE = 6.129

Robust
ln trade Coef. 5td. Err = Ex=l=zI| [95% Conf. Intervall
tariff exp sSim —.5499463 . 3305808 —-2.57 o.010 —1.497873 —.2020198
tariff imp sim —.B322651 .3TO9L1T732 -1.6&67 o.095 —1.375431 1109008
In gdp exp .B1ODET6E6 1972706 4.11 0O.000 .4240332 1.19732
1n gdp imp .BD22187 0930646 B.62 O.000 6198155 984622
In distance —2.4080%98 . 5565373 —4 .33 O.00o0 —3.498891 —-1.317305
contig 1.395972 . 9669588 1.44 o.149 —.4992327 3.291176
comlang off -1.629753 1.666283 —0.98 0O.328 —4 . 895608 1.636102
colony —. 6709804 1.598405 —0.42 o.67T5 —-3.803797 2.461836
comcaol 2.353651 1.231581 1.91 O.056 —. 0602033 4. 767505
_cons .B951502 13.75358 o.a7 O.94%8 —26.06138 27.85168
Tnderidentification test (Kleibergen—Faap rk LM statistic) : T.254
Chi-=g(l) P-wal = O.0071
MWeak identification test (KEleibergen—FPaap rk Wald F stcatistic) : Z.968
Stock—Yogo weak ID test critical walues: 10% maximal IV size T.03
15% maximal IV =size 4 .58
20% maximal IV =size 3.85
25% maximal IV =size 3.63
Source: Stock—Yogo (2005) . Feproduced by permi=ssion.
NBE: Critical walues are for Cragg-Donald F statistic and i.i.d. errors.
Hansen J statistic (overidentification test of all instruments) : o.0oo00

—endog—

option:

Endogeneity test of endogenous regressors:

Regressors tested:

[egquation exactly identified)

Chi-—=og(2)

tariff exp s=sim tariff imp sSim

P—wal =

49 . 232

O . 0000

Ho: no endog.
IS rejected



Incidence of zero trade

O Trade in both directions B Trade in one direction only ONo trade
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Dealing with zero trade flows

* Problem of zero trade flows: Ln(0) = ?

— Concern in particular large data samples (many counries and
sectoral data)

— Throwing observations
— Ln(Xij + 0.0001)

— Tobit with (Xij + 1) as a dependent variable (inconsistent
estimator)

« Solutions:
— Pseudo-Maximum Likelihood (PML).

— Heckmann



ppml tradeMN In_distance contig comlang_off colony comcol ///
exp_dum* imp_dum?*, cluster(dist)

Humber of parameter=s: 88
Humber of observations: 1224
Humber of observation=s dropped: 0O
Pzendo log-likelihood: -413143.41
E-=quared: .595165482
[(5td. Err. adjusted for 818 clusters in distw)

Robust
tradeMN Coef. Std. Err. pd P>|z]| [85% Conf. Intervall
ln distance -.6658154 .0938784 -7.09 0.000 -.B8498136 -.4818171
contig 6362194 .1191128 5.34 0.000 LAD2T7627 .B696T762
comlang off 4758059 LA811773 2.63 0.00% 120705 . 8305108
colony -.3234539 2873625 -1.13 0.260 -.B866741 2397662
comcol .11819597 . 20892555 0.56 0D.572 -.2915335 .5283328

Note:

1) we regress “trade”, NOT “In_trade”.

2) R-squared increased by pick up significant features of the data.

 PPML is exactly equivalent to running a type of NLS on the original equation
(to pick the heteroskedasticity of the type of multiplictive errors).



Number of obs = 2156
Cen=sored obs = 1205

Heckman selection model
[regression model with =sample selection)

Uncensored obs = 991
Wald chi2 (76) = 4488 .62
Log pseudolikelihood = -2265.04 BFrob > chi?Z = 0.0000
Ho: rho =0
(5td. Err. adjusted for 1040 clusters in distw) Pq |
0 sampie
Robus=st H H
selection bias
In trade Coef. S5td. Err. z Bx>|=z| [95% Conf. Intervala/ﬂ
In trade
In di=ztance -2.464538 .1220474 -20.19 0.000 -2.703746 -2.2%5329
contig .1439684 .3218181 0.45 0.655 -. 4867834 47203
comlang off .33552159 2255096 2,37 0.018 0935312 (9775127
colony -.0297133 .B0959366 -0.04 0.571 -1.61716 1.557733
comcol .B477501 2242911 3.78 0.000 1.287353
exp dum 1 ] (omitted)
exp dum 2 .0283343 .6996024 0.04 0.968 1.39553
select
1n distance .3450178 1098436 3.14 LA129T7283 .3603074
contig 1.730593 . 7114701 L.3361375 3.125049
comlang off 2.095941 LA07317 1.297614 2.894268
colony 5.222824 .4534588 4,334061 6.111587
comeol .BB12726 .2314637 LA2T76121 1.3345933
ent cost both —.0D001027 0000289 —-.0001593 —.000D46
exp dum 1 -6.504016 .9829342 -8.430532 -4 577501
fathrho .D0D06&6T 0867514 -.169963 1700964
Sln=zigma .5310664 .0364328 LA596593 .6024734
rho 0000667 0867514 -.1683451 1684747
sigma 1.700745 L061962 1.583534 1.826631 F1 .
lambda .00D1134 L14T7542 -.2890636 .2892903 O IS
accepted
Wald test of indep. egns. (rho = 0): chizZz(l) = 0.00 Prob > chiz = 0.9554



ppml vs heckman

PPML Heckman
« Dealing with sample selection
« Dealing with bias
heteroskedasticity « Assuming the zero and non-zero
« Assuming the zero and non- observations are produced by
zero observations are different data generating
produced by the same data Process.

generating process.
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Using gravity models for policy research

1. Make explicit reference to the theory and recent
literature as much as possible

— At least, appropriate dimensions of FE must be included
In the gravity models.
2. OLS may not give an efficient estimates Iif
— existence of zero trade flow
— endogeneity problems
— multi-dimension data

3. Make all possible attempts to correct the
endogeneity problems.



Using gravity models for policy research

4. Asking questions that gravity can answer well

— Gravity model should be used for describing sensitivity of trade flows
to particular factors, not for discussing economic welfare

5. Being modest when using the gravity results in your
analysis
— Should not to be a primary tool for forecast / counterfactuals

— Can give ideas about the relationships, but do not expect precise
number

— If an analysis really need number, do it for a range rather than a
single number (£SD)

— Treat the results as association, not causal links



Using the gravity model for policy research

Should apply gravity analysis in conjunction with other
approaches such as CGE if discussing the general
equilibrium implications (ie. welfare, resource
allocations,...).

Research that does not use the latest models and
techniques does not represent a sound basis for
drawing policy conclusions.

— Do robustness check to ensure results are robust to estimation
using different techniques



Thank you and good luck

The Gravify M‘dc[ of

Infernafional Trade:

E@ESCAP
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http://www.unescap.org/tid/publication/tipub2645.asp
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