ECON 7343 - Homework 3
Due Friday, Sep. 22nd
1. The production function for the economy is Y = K α Rβ (EL)1−α−β . K is capital, R is a non-renewable
resource, E is technology, and L is labor. They accumulate/grow according to the following equations
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where the last equation is telling you that the non-renewable resource is declining at the rate sR . The
rates s, δ, g, n, and sR are exogenous. You know that δ > sR .
(A) What is the steady state growth rate of capital per efficiency unit (K/EL) and resources per
efficiency unit (R/EL)?
(B) What is the steady state ratio of capital to output (K/Y )?
(C) What is the steady state growth rate of output per capita?
(D) Under what conditions on sR will the growth rate of output per capita be positive?
(E) Assume that the economy has sR such that growth in output per capita is positive. At time T ,
there is a drop in sR . Draw a diagram showing how output per capita changes over time following
this change in the depletion rate of resources.
2. Consider a Solow model with positive rates of population growth, depreciation, and technological
change. Imagine a country is in steady state, and suddenly its rate of technological change increases.
Describe how output per efficiency unit evolves over time. Describe how output per person evolves
over time. If you have trouble with the math, draw the graphs.
3. Two countries are described by the Solow model with y = k 1/2 . In both, n + δ= 0.1.
 In country A,
1
s = 0.1 while in country B, savings are a function of the capital stock, s = 0.2 1+k . A) Show that
the two countries have the same steady state, B) Solve for the growth rate of income per person. If
both countries start with the same stock of capital per person, which country will grow faster? Will
this country always grow faster?
4. Consider a Solow model with positive rates of population growth, depreciation, and technological
change. The economy starts in steady state, and has Cobb-Douglas production of ỹ = k̃ α . There is a
negative shock to E, efficiency. Describe what happens immediately to capital per worker and output
per worker. Plot the time path of capital per worker and output per worker following the negative
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shock to E. Now, consider the same negative shock, but in an economy with a production function of
ỹ = k̃ β , where β > α. Does it take more or less time for the β economy to reach steady state after the
negative shock?
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