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Homework 1.
Econ 412 Labor Economics and Labor Markets


Fall 2014
Due: September 10, before the lecture


Problem 1
Consumer wants to maximize happiness given by utility function u(c1,c2) = α1 log c1 +α2 log c2. His/her


income is M and the prices of goods 1 and 2 are p1,p2.


(a) Write down the problem of the consumer.


(b) Write down the Lagrangian for the problem.


(c) Write down the first order necessary conditions (FOCs) for c∗1,c
∗
2,λ


∗.


(d) Use FOCs to find optimal c∗1,c
∗
2 as functions of p1,p2,M. Hint: Use FOC for c1 to solve for c1 in


terms of λ and FOC for c2 to solve for c2 in terms of λ, plug these into the budget constraint, solve
the resulting equation for λ and finally plug it back into the expressions for c1,c2.


Problem 2
Suppose that a firm uses two inputs, X1 and X2, and that firm’s production is given by Y = zX


α1
1 X


α2
2 .


The firm pays w1 and w2 per unit of inputs 1 and 2. The firm is selling its goods at price p.


(a) Write down the problem of the firm that is maximizing its profits by choosing X1,X2.


(b) Write down the first order necessary conditions (FOCs) for the optimal choice X∗1 ,X
∗
2 .


(c) Notice that given w1,w2,p the two FOC from (b) are a system of two equations in two unknowns,
X1,X2. Use them to obtain the expressions for the optimal choice X


∗
1 ,X


∗
2 as functions of p,w1,w2,α1,α2,z.


Hint: You can solve for X1 from first FOC, plug this into the second FOC, solve the resulting equation


for X∗2 and then plug this X
∗
2 back into the expression for X1. Remember: x


1+ a
b = x


b+a
b . Moreover,


xa = y implies that x = y
1
a , NOT x = y−a. Similarly x−a = y implies that x = y−


1
a , NOT x = ya.


Problem 3
Suppose that you decide to analyze the effect of education on wages. You interview a few individuals


and collect the following data


education (years) wage ($ per hour)
Ash 10 10
Bishop 12 12
Call 12 16
Deckard 14 20
Eve 16 20
Flexo 18 18
Gerty 20 28
Hal 21 32


(a) Create a scatter plot, with wages on the y-axis and education on the x-axis.


(b) Write down the econometric model you would use to estimate the effects of an additional year of
education on the hourly wage. What is the interpretation of the two unknown parameters to be
estimated? What is the expected sign of the coefficient of education?


(c) Estimate the model, comment on the results.


(d) What is the predicted wage of a person with high school diploma (12 years of schooling), and a person
with bachelor?s degree (16 years of schooling)? Does the model exactly predict the correct wage for
any individual in the sample with 12 or 16 years of schooling? Does that mean the model is not useful?
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