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Notes on 
Willis & Rosen, “Education & Self-Selection” 

 
Model 

Two levels of Schooling: A (some College) and B (High School) 

Observe earnings at 2 points in life cycle: soon after entrance into labor force & 
~20 years later. 

Expected Earnings: 

If person i chooses A (some College), earnings are: 
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where S is incremental schooling period associated with A over B and t – S is 
(potential) market work experience.  

If person i chooses B (High School), earnings are: 

 [ ]( ) exp , 0bi bi biy t y g t t= ≤ < ∞ . (6) 

So, earnings prospects of individuals characterized by ( , , , )a a b by g y g , i.e., initial 
earnings and rates of growth in each of schooling alternatives. 

Present Value of Earnings under A and B, respectively: 
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where ri is person i’s discount rate, with ri > gai, gbi and W&R ignore direct costs of 
school. 
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Selection Rule: 

Choose A if Vai > Vbi and choose B if Vai ≤ Vbi. Let Ii = ln(Vai/Vbi) or, substituting in 
for Vai and Vbi from (5) – (8), we get 

 ln ln ln( ) ln( )i ai bi i i ai i biI y y rS r g r g= − − − − + −  

Use Taylor series approx. to nonlinear terms in above around population means, 
we get  
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Then it follows that selection criteria are: 
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Earnings & Discount Functions: 
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and  

 5i ir Z u iδ= +  (14) 

Let vector u normally distributed with mean 0 and Σ unrestricted. 
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Reduced Form: 
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where W = [X,Z] and 1 1 2 2 2 3 3 5 5( )u u u u uε α α α− = − + + +α . Then 
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Observed Earnings & Selection Bias: 
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where  
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since λb > 0. Positive bias in both A and B implies comparative advantage. 

 3



Estimation: 

Step 1: Estimate schooling choice (A or B) by probit to obtain επ σ . 

Step 2: Using επ σ  to form ˆ and a b̂λ λ  and then estimate  
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with data on initial earnings and change in earnings to measure earnings growth 
rate. 

Step 3: Can go back and form structural version of schooling choice probit, to see 
how well model based on maximizing earnings “fits” the observed schooling 
choices, i.e., 
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where estimated values formed from (24). 
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