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I. Introduction
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II. The Empirical Employer-Learning 
Literature
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A. A Test for Statistical 
Discrimination and Employer Learning
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B. Empirical Findings in Altonji and Pierret (2001)



Lange Speed of Employer Learning

• Log wages 𝑤𝑤𝑖𝑖 of individual i depend on schooling 𝑠𝑠𝑖𝑖
• The AFQT (standardized by birth cohort) 𝑧𝑧𝑖𝑖
• Experience 𝑥𝑥𝑖𝑖
• Controls Φ𝑖𝑖
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C. Is the AFQT Unobserved by Employers?
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III. The Speed of Employer Learning
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A. The Employer-Learning Model
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• The model specifies individual i’s log productivity 𝑥𝑥𝑖𝑖,𝑥𝑥 at experience x 
to consist of (i) a linear function �𝑥𝑥(𝑠𝑠𝑖𝑖, 𝑞𝑞𝑖𝑖, 𝜂𝜂𝑖𝑖, 𝑧𝑧𝑖𝑖) of various variables  (s, 
q, 𝜂𝜂, z) describing the information available to employers and 
researchers and (ii) a polynomial �𝐻𝐻(𝑥𝑥𝑖𝑖) in experience 𝑥𝑥𝑖𝑖:
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• Log productivity 𝑥𝑥𝑖𝑖,𝑥𝑥 of individual i at experience level 𝑥𝑥𝑖𝑖 can then be 
expressed as



Lange Speed of Employer Learning

• Assume that (s, q, 𝜂𝜂, z) are jointly normally distributed. 
• An implication is that the expectation of (z, 𝜂𝜂) conditional on the 

information (s, q) available to firms is linear in (s, q)
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• At experience x the posterior distribution is normal with mean 𝜇𝜇𝑥𝑥 and 
precision 𝜌𝜌𝑥𝑥 = 1/𝜎𝜎𝑥𝑥2, where (𝜇𝜇𝑥𝑥, 1𝜎𝜎𝑥𝑥) are
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• The regression coefficients at 𝜃𝜃𝑥𝑥 each experience level are given by
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• Therefore, wages equal the expected productivity conditional on the available 
information:
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• Taking logs and using equation (8) results in the following expression for log 
wages:
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B. Estimating the Speed of Learning K1
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• The following equation shows the linear projection of log wages conditional 
on the observed data (s, z, x):
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• Rewrite 𝐸𝐸∗ �𝑋𝑋 𝑠𝑠, 𝑧𝑧 by inserting the linear projections (eqq. [14] and [15]) in 
equation (3) as

• The two components [E] and [G] simply reflect the direct productivity effects 
of schooling and ability, respectively.
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• Thus, the linear projections (eq. [20]) depend only on 𝐾𝐾1 and the following 
four parameters:
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C. Implementation
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• The estimating equation corresponding directly to equation (20) regresses log 
wages on schooling s and ability z interacted with a complete set of experience 
dummies:
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• The parameters 𝛽𝛽𝑠𝑠,𝑥𝑥, 𝛽𝛽𝑧𝑧,𝑥𝑥 𝑥𝑥=0
𝑇𝑇

are known functions of the structural 
parameters {𝑏𝑏𝑠𝑠,0, 𝑏𝑏𝑠𝑠,∞, 𝑏𝑏𝑧𝑧,0, 𝑏𝑏𝑧𝑧,∞, 𝐾𝐾1}:
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IV. Job-Market Signaling and 
the Speed of Learning
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A. Defining the Parameter of Interest
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Let i denote the rate with which labor earnings 
are discounted. Then the expected lifetime 
earnings until retirement T of an individual 
with characteristics (s, q, z, h) at x p 0 are
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• I therefore define the parameter of interest as
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B. Identification Based on the 
Employer-Learning Model
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• The set of equations (21a)–(21d) shows these estimates as functions 
of the underlying parameters of the model. 

• I will restate this set of equations here:



Lange Speed of Employer Learning



Lange Speed of Employer Learning



Lange Speed of Employer Learning

C. Identification Using the Schooling Decision
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• Optimal schooling decisions require that the gains from an additional year of 
schooling must equal the costs from an additional year of schooling. 

• Thus, using equation (25),
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V. The Bound on the Contribution of 
Signaling
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• The method outlined in the previous section relies on having an 
estimate of the costs of schooling available. 

• I will arrive at this estimate by exploiting the assumption that 
individuals maximize the present discounted value of lifetime earnings. 

• The objective function is then
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• The average marginal costs of schooling among individuals with equal 
schooling is
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• Imposing the inequality (eq. [31]) to hold as an equality and inserting the 
cost estimate from equation (33) provides the equation from which to 
solve for the lower bound and the upper bound on the contribution 𝑟𝑟 of 
signaling:
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VI. Conclusion 
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Appendix
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