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Notes on 
Dahl, “Mobility and the Return to Education: Testing a Roy Model 

with Multiple Markets” 
 
Stylized fact: Rates of return to Schooling (College Degree relative to High School 

Degree) differ across regions of country (states). 
 
Why? Why don’t we get factor price equalization? 
 

Could be different production functions with immobile factors which affect re-
turns to labor, especially skills. 
 
Could be differences in amenities across regions that draw different people to 
different regions. 

 
If Comparative Advantage and/or amenity attraction in play, what is conse-
quence for observed returns to college? 
 

Selection bias in estimated returns &, thus, need to correct for selection. 
 
Contributions of Paper: 
 

Develops method for correcting for selectivity bias in state-specific returns to 
college degree (relative to high school) that deals with large number of markets 
(states) 
 
Tests for implications of comparative advantage affecting mobility of workers 
by education 

 
Model of Mobility & Earnings 

Population earnings function for individual I if works in state k: 

(1) , 1,..., ,ik k i k i k iky x s u k Nα δ β′= + + + =  

Mobility decision based on utility maximization: For individual i born in state j, 
utility associated with move to state k given by: 

(2) ijk ik ijkV y t= +   

where tijk is vector indexing tastes for moving from state j to state k.  
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Challenges of Estimating Roy Model with Many Sectors 

Challenge 1: Control functions become difficult to formulate, as need different 
control function for each “birth state” j and all possible “residence 
states” i. Number of states here is 51 (50 plus District of Columbia)! 

Dahl exploits and extends approximation strategy of Lee (1983, Economet-
rica) to reduce “curse of dimensionality” from 50 alternatives to 1. 

Challenge 2: Have to model “tastes” for different localities that enter into the Vik’s 
in (5). 

Dahl shows can substitute locational choice probabilities for differences in 
Vik’s. [Same idea used in Hotz and Miller, 1993, REStud, in single-agent DP 
structural choice models.] 
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 Key Reinterpretation of Lee’s Approach 

Lee’s parameterization of distribution function in (12) is that uik and maximum or-
der statistic do not depend on differences in Vjk′ - Vjk, for all j, k′. 

(A-1) ( ),max( )k ik jm jk ijm ijkm
g u V V e e− + −  

 does not depend on Vj1 - Vjk,…, VjN - Vjk. 

 

where ψij(⋅) = E(ujk|Vj1 – Vjk,…, VjN – Vjk) and υik mean zero error term. 

 5



 
 

 6



 7
 



 
 
Index Sufficiency Assumption in (A-2) 

 

One can show that (A-2) is met if assume: 

(21)  , 1,...,ik i iku a b k N= + =

where ai is individual fixed effect and bik is state-specific error term. (See paper.) 

Now, however, that slight modification of (21) 

(22) , 1,...,ik k i iku a b k Nτ= + =  

does not meet (A-2). 
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Implementation of Model for Estimation: 

Dahl makes further simplifying assumptions to reduce “dimensionality” of control 
functions. (see paper) 

Location choice probabilities estimated for “cells” of individuals with identical 
characteristics: 

 
Use series estimator to approximate * , , 1,...,jk j kλ = N  in control functions for (19): 
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Estimation Results 
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