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1. Introduction and Motivation
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2. Structural Models
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2.1 General Framework
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• A general framework nesting several well-known dynamic models may be given 

as follows. 

• An individual i maximizes the (expected, discounted) value of utility over her 

life-cycle 𝑡 = 𝜏, … , 𝑇:
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• Whether a net birth occurs or not typically depends on some stochastic birth 

and death processes, as well as the level of contraceptive efficiency.

• In general, one has
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2.2 Predictions of the General Framework
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• That is, if 𝑁𝑡
∗, 𝑋𝑡

∗, 𝐻𝑡
∗ and 𝑢𝑡

∗ are the solution values for the maximization, then
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Suppressing other arguments in V save M and t, Bellman’s optimality 

principle allows us to rewrite V as
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On the other hand, the graph of the expected marginal benefits of

contraception is a flat curve in u, whose exact sign and location is determined

by the sign and value of
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2.3 Vijverberg’s (1984) Model
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2.4 Direct Estimation of Structural Parameters
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Under the functional form of U assumed by Wolpin (see Table 1), the decision 

to add a child or not can be shown to depend upon the function:
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Given a sample of I individuals, the sample likelihood is
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The conditional expectation at t of V 𝑀𝑡+1; 𝑡 + 1 is 
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Indeed, one must solve the entire dynamic program, which at the time required

backward solution from period T, following Bellman’s recursion:
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• Keane and Wolpin (1994) call these k functions the alternative-specific value 

functions. 

• These functions satisfy



Arroyo & Zhang Dynamic Microeconomic Models



Arroyo & Zhang Dynamic Microeconomic Models



Arroyo & Zhang Dynamic Microeconomic Models

In the context of that example, Geweke et al. propose approximating Jt by the 

translated logistic of a polynomial-in-Mt:

where 𝑟𝑃(𝑀𝑡) is a vector of variables of the form ∏𝑖=1
𝑝

𝑀𝑖𝑡
𝑝 so that 

𝑟𝑝 𝑀𝑡
′𝛿 is the pth-order polynomial function in the state 𝑀𝑡 with 

coefficient 𝛿. 
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To estimate 𝛿, the authors suggest maximum likelihood estimation of the 

logit model.
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3. Reduced-form Models
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3.1 Hazard-rate Analysis 
(Heckman and Walker, etc.)
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If a woman becomes at risk for the jth birth at time 𝜏(𝑗 − 1), the conditional 

hazard at duration 𝑡𝑗 is defined to be
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A woman at risk for a first birth at 𝜏 = 0 continues childless a random length 

of time governed by the survivor function
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The contribution to sample likelihood of a woman with fertility history 𝑇1 =
𝑡1, 𝑇2 = 𝑡2, … , 𝑇𝑘 = 𝑡𝑘 and an incomplete 𝑘 + 1 spell of length ҧ𝑡𝑘+1 is 
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3.2 Quasi-maximum Likelihood Estimates 
of Linear Decision Rules
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This is

where 𝜙 is the standard normal cumulative distribution function and the 

product ∏𝑡 ranges over the entire lifetime of the ith individual, that is t 

goes from 𝑡𝑖 to 𝑡𝑖 . 
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Now form the following quasi-likelihood function
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Given , the parameter estimates that maximize the quasi-likelihood function 

Q are the solutions of 
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4. Other Models and Approaches
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5. Conclusions


