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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 techniques 

• 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.   

 

 

 



IVs are strongly 

correlated with the 

potentially 

endogenous, as 

required. 



Ho: no endog. 

is rejected 





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  ln_distance  contig  comlang_off  colony  comcol /// 

exp_dum* imp_dum*, cluster(dist) 

Note:  

1) we regress “trade”, NOT “ln_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). 

 



Ho: rho = 0 

 No sample 

selection bias  

 

Ho is 

accepted 



ppml vs heckman 

PPML 

 

• Dealing with 

heteroskedasticity 

• Assuming the zero and non-

zero observations are 

produced by the same data 

generating process. 

 

 

Heckman 

• Dealing with sample selection 

bias 

• Assuming the zero and non-zero 

observations are produced by 

different data 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 if  

– existence of  zero trade flow 

– endogeneity problems 

– multi-dimension data 

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

 



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 gravity models for policy research 



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

 

5. 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 

Using the gravity model for policy research 



Thank you and good luck 

http://www.unescap.org/tid/publication/tipub2645.asp 

 

http://www.unescap.org/tid/publication/tipub2645.asp

