BILKENT UNIVERSITY
Department of Economics
Ec457 Alternative Theories of Growth and Distribution
Fall 2018 Midterm Exam

Professor Erinç Yeldan
This exam consists of two parts. The …rst is an OPEN book, no discussion exam. You
have 2 hours to complete it. The second part is take home and you can consult with your
friends, loved ones, and any signi…cant others, as long as you take an active part in the
…nal writing. This part is due 12:0 Tuesday, SHARP.
Use your time optimally.

Part I: In-Class Exam (your time endowment is 2 hours)
1. Short questions (10 points each)
(a) How would you characterize a model as a neoclassical growth model? State fully
all the necessary ingredients that you will need, and consider the standard Solow
model of neoclassical growth with technical change assumed away and population
rate of growth is taken zero. Given depreciation of capital at the rate , and given
an average saving rate out of income, s, provide an algebraic characterization of
the transition dynamics towards the steady state long run equilibrium. Be sure
to explain the underlying cause of the transition growth. Under the steady state,
per capita growth is zero. Why? Explain fully based on the assumptions that
you have made.
(b) Consider the standart neoclassical model with no depreciation or technical change,
but with population growth at the rate n. Prove that for this economy the golden
rule where per capita consumption is maximized under the steady state long run
equilibrium necessitates that the net pro…t rate is equal to the population growth
rate. Based on your proof, show also that the optimal saving rate out of income
is equal to the share of capital.
(c) Discuss the roles of the production function and the investment function in
distinguishing between the neoclassical and the neo-Ricardian paradigms in
explaining economic growth. Suppose further that you want to make use of a
hybrid model; and want to maintain the production function in characterizing
how output is produced using capital and labor as factors of production, and yet
also wish to utilize the independent investment function (as a function of animal
spirits). Discuss how you would characterize the patterns of income distribution
for this hybrid model economy; that is, how can you determine the share of pro…ts
and wages in a consistent fashion in your set up?
(d) De…ne the Marxian concept of exploitation.
What are the distinguishing
hypotheses behind this concept?
Can there occur exploitation under a
neoclassical world? Explain.
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2. (15 points) Observe the following data from Turkey, 2017: total income (GDP) is 800
billions US$. Value of aggregate capital stock is 200 billions US$. Level of population
is 80 million people.
It is also known that total investment expenditures is 250 billions US$; total
consumption is 550 billions US$ and ignore trade and …scal accounts. Assume away
population growth and technological change.
(a) Invoking the classical saving rule that the long run wage rate equals consumption
per person, calculate the labor-output and capital-output ratios. (Beware of the
units!!! and use depreciation of capital stock as 1.0)
(b) Find the Marxian rate of pro…t and the growth rate that sustain this data.
(c) Plot the Marxian equilibrium in a four quadrant graph depicting equilibrium
values of w, c, r, and g.
(d) Find the total surplus value generated in 2017 and state the rate of exploitation
for Turkey under the Marxian long run equilibrium you portrayed above.
3. (15 points ) Consider the standard Solowian neoclassical model of growth with no
depreciation or technical change, but with population growth at the rate n. Suppose
that the economy is currently experiencing transitional growth to the steady state.
Suppose that due to an exogenous in‡ow of labor migration, the population growth
rate has increased permanently. What would be the e¤ects of this increase on per
capita income, per capita consumption, capital labor ratio, the rate of pro…t and the
wage rate during transition and also at the steady state? Explain graphically, showing
the e¤ects of the rise in n clearly. Be sure to indicate the economic mechanisms behind
your arguments.
4. (30 points) Solovia is a small, private ownership economy. There is only one
homogenous good, wheat, which is produced using labor and seeds of wheat alone.
Land is in abundant supply, and is not considered to be a scarce good. Currently the
following data is being observed in Soloviaia: output per labor, q, is 100; investment
per labor, i, is 20; and consumption per labor, c, is 80. The technology in use in
Solovia’s wheat production admits that the ongoing capital-labor ratio, k, is 10.
Consider the classical treatment of the labor market in this economy, where (i) workers’
wages are driven to subsistence consumption; (ii) workers do not save; and (iii)
capitalists do not consume. Under these conditions,
(a) State the capital output ratio, v; and the labor output ratio, l.
(b) Given that the wage rate (wages per labor) is equal to consumption per labor,
…nd the net pro…t rate, r, in Solovia. Verify the unit cost price equation: 1 =
wl + (1 + r)v; and the market equilibrium equation: 1 = cl + (1 + g)v.
(c) Suppose that the Solovian economy is working along the neoclassical principles
in setting out factor payments. In particular, output per labor is characterized
by the following function of capital per labor:
q = Ak
with A showing technology parameter, and stays constant over time. The
parameter denotes the share of capital in output. Calibrate the above data to
the Solovian economic structure; that is …nd the values of A and :
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(d) Assuming that the golden rule of savings applies; …nd the long run steady state
values of capital per labor and output per labor. Calculate the rate of net pro…t
and the wage rate and consumption per labor.
(e) Now suppose that the workers came to power and succeeded in setting the wage
rate at w = 100 (about 5% higher than the steady state value of w). Find the
new pro…t rate (net). Calculate the capital labor ratio, k; and output per labor,
q; under the new equilibrium with w = 100
(f) Find the new savings rate that would sustain the k under the new steady state.
Calculate the new level of consumption per labor, c, and contrast it with the
golden rule steady state consumption level. Are the workers better o¤? How
can you explain the fact that under the new regime even though q > q , we have
c<c ?
(g) Portray the original data and show the golden rule (optimal) stadey state and
the new wage-distorted steady state con…guration in a graph of q-k space. Be
sure to label the consumption, wage rate and the pro…ts per labor under each
con…guration in your graph.
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Part II: Take Home, due 28 November, Wednesday
12:00

This part of the exam is a take home exercise. You are to test and evaluate the so
called convergence hypothesis, which is a key prognastication of the neoclassical view of the
world. First, stating brie‡y all the necessary assumptions, argue why and how nations of
the world will eventually experience convergent levels of per capita income in the long run.
Nevermind the policies that ought to be followed to achieve this state of a¤airs.
Then using the PennWorld Tables of the Groginnen University, or any other data
source, check the viability of this conclusion for the world economies. To this end, select
all the countries that you have data on output per person (q) in 1950; and calculate the
average annual rate of growth, g, for each country over 1950-2014. Then using this data,
run a simple OLS regression of
gi =

0

+

1 qi

+ "i

where each "i" refers to a di¤erent national economy data.
Plot this data with the rate of growth on the vertical axis, and income per person
on the horizantal axis. If the neoclassical prediction were correct, your data set will be
clustered with a general downard trend; that is the sign of 1 will be negative. Check this.
Evaluate your results, clearly assessing your observations of the "real world" and what’s
missing in the theory that had failed to capture, if any. How would you remedy these
observations and improve the predictive powers of this theory?
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