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NAME AND ID:
II. PROBLEM

You must answer the following gquestions within the space provided. Your answers
must be accompanied with clear explanations. Graphs and equations without ezpla-
nations will not get you far.

Growth accounting (30 points) As seen in class, suppose that output per worker is given by the
following expression: y, = Atkf’htl““, where & = 1/3 and subscript t denotes the year. We have the
following data for the 25 years between 1975 and 2000: yig7s = 1000, y2000 = 5000, kig7s = 5000,
kg()o() = 15000, /11975 = 1000, hgooo = 2000.

(1a) (20 points) Calculate the share of total per capita income growth which can be attributed
to productivity growth. Begin by writing down the equation which links total per capita income
growth to productivity growth and factor growth. (No need to derive 1t Just write it down.)
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(1b) (10 points) In 1957, Robert Solow was ignoring the role of human capital accumulation
in explaining output growth. Discuss how this omission would have affected your result in (a
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2. Population growth in the Solow model (30 points) Suppose that there are two coun-
tries, B and C, that differ in both their rates of investment and their population growth rates.
GDP in country i is given by the following Cobb-Douglas function: Y; = AKj "‘Ll “ i€ {B,C}
a = 1/3. In country B, investment is 20% of GDP and the population grows at 0% per year. In

country C, investment is 5% of GDP and the population grows at 4% per year. The two countries
have the same level of productivity, A. In both countries, the rate of depreciation, 4, is 5%.




(2a) (15 points) Based on the Solow model, derive the general expression for the steady state
output per capita. Briefly but clearly explain each sfep in your derwa.tlon
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(2b) (15 points) Calculate the ratio of steady-state output per capita between the countries
and discuss the effect of population growth on income. Dlscuss and justify how a more realistic

value of @ would affegt this result. - / P
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