HW #2, Solving the standard growth model with stochastic PEA

Wouter J. Denhaan

Consider the following model
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The law of motion for the productivity shock is given by 
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where (t is a Normally distributed random variable with mean zero and variance ( 2.

The Euler equation is given by
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a. Consider the Brock-Mirman version of the model. Thus, ( = 1 and ( = 1. For this model we know the analytical solution. Given the analytical expression for 
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and show that it can be written in the following form
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where 
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 is an i-th order polynomial in ln(k) and ln(( ).

b. Use the PEA or parameterized expectations algorithm to obtain a numerical solution to the Brock-Mirman solution. As initial conditions you can use the values found in part a. Since we already know the analytical solution we use this exercise to check whether the algorithm does the right thing if we give it excellent starting conditions. Feel free to try alternative starting conditions if the algorithm works well. Use the following parameter values ( = 0.99, ( = 0.3, ( = 0.9, and ( = 0.01.
c. Use the homotopy idea to obtain a numerical solution when 

( = 0.025.

d. Obtain a second-order numerical solution and compare the approximate policy functions of consumption.

e. Use the homotopy idea to obtain a numerical solution when 

( = 0.025, ( = 0.1, and ( = 3 for both the linear and the second-order approximation. Again, compare the first-order and the second-order approximations for the consumption policy function. If you change parameter values, you would like the approximation not to change too much. When changing (, it is best to write your FOC as
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If you now approximate the conditional expectation, then it will be affected by the value of (, but by much less than if you would approximate the original conditional expectation.

Comment: In parts d & e you are asked to compare the policy function of consumption from the first-order and the second-order approximation. There are four things I want you to do.

i) simulate a time series and compare the two approximations for consumption in one graph (I typically generate a long series but then only plot the interesting part)

ii) report typical business cycle statistics for the generated time paths of consumption, capital, and (. To hp-filter the data you can use the program that is available on the course web page.

iii) for 3 values of ( plot the two consumption policy functions as a function of capital 

iv) for 3 values of capital plot the two consumption policy functions as a function of (
Optional Alternative exercises

Both model and method can be replaced by something else
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