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This homework is not mandatory, however, I strongly suggest attmepting one or
two of the problems. Computational work is best learned by applying the techniques
yourself and devloping working code will likely be useful for many of you in the future.
The first problem is meant to illustrate how quickly the computation time changes as
the dimensions of your transition matrix increase. The second question is focused on
applying the tools we covered and is significantly more difficult; though your solution
to question 1 should provide insight with regards to which approach you should take.
Solutions will be provided on my website, but feel free to email a Tex-ed document with
your work and/or your code should you need to be pointed in the right direction.
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1) Suppose that there are two possible states of a discrete time Markov process. The

transition matrix governing the process is given by

P =

[
0.2 0.8

0.6 0.4

]

Use your favorite numerical tool to find the steady state distribution using the

following three methods and compare the computation time of each:

a. Iterate on π′
t+1 = π′

tP

b. The eigenvalue-eigenvector method

c. Iterate the transition matrix forward,
(

lim
n→∞

P n
)
ij

= πj

Repeat for

P =


0.1 0.3 0.2 0.4

0.5 0.1 0.2 0.2

0.7 0.1 0.1 0.1

0.1 0.2 0.6 0.1



2) Suppose that workers search for jobs in a frictional labor market. Job offers arrive

from an exogenous log-nomral distribution with parameters (µ, σ) = (5, 0.05) at

rate α0 = 5 while unemployed and α1 = 2 while employed. Jobs are destroyed at

an exogenous rate given by δ = 0.5 and receive benefits b = 0 (normaliztion) when

unemployed. Time is continuous and workers discount the future at rate r = 0.03.

a. Write the value functions for an employed and unemployed worker.

b. Solve for the reservation wage of an unemployed worker. The reservation wage

for an employed worker should be trivial to find.

c. Using N = 100 grid points for the wage-space, solve for the observed wage distri-

bution in equilibrium and compare to the analytical observed wage distribution.
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