BILKENT UNIVERSITY
Department of Economics
Ec453 Theories of Growth and Development I
Fall 2014 Midterm Exam

Professor Erinç Yeldan

This is a closed book, no discussion exam. You have 3 hours.
Use your time optimally.
1. Short questions (5 points each)
(a) Consider the standard Solowian neoclassical model of growth. Suppose that
the economy is currently experiencing transitional growth to the steady state.
Suppose that the saving 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 the steady
state?
(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 necessitates that the marginal product of capital is equal to the population
growth rate.
(c) In a macroeconomic model suppose that investment demand is given as a separate
function of the pro…t rate and expected output. Saving is generated by …xed
propensity to save out of capitalist disposable income. Argue that, in this model,
rate of pro…t does not necessarily equal to marginal product of capital.
(d) State the classical saving function. What are the hypotheses behind this function?
Contrast the notion of the classical saving function with Piketty’s condition that
for egaliterian growth, rate of return on capital must be equal to the rate of
growth.
2. (15 points ) Suppose that in an economy the President declared that in order to be
a stronger nation, population needs to be increased and calls the citizens "to have
at least three children". Using a standard Solowian neoclassical growth model, assess
the President’s advocated policy from the point of view of output, consumption and
capital per labor. Show how will the wage rate and the rate of net pro…t be a¤ected
under the new steady state In your model assume away any technological change and
depreciation. Suppose that the advocated policy has increased population growth to
n0 from n, with n0 > n. For simplicity assume that the country was initially in the
golden rule steady state equilibrium.
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Now the meat of the exam..
3. (15 points) Observe the following data from Turkey, 2010: total income (GDP) is
1,103.7 billions TL. Value of aggregate capital stock is 2,090.5 billions TL. Level of
employment is 22.6 million people.
It is also known that the population growth rate, n, is 0.013; and the saving rate, s,
is 0.15. Suppose that the market rate of interest (also equal to the rate of pro…t) is
0.10. rate of technical change is zero, and assume away depreciation of capital.
(a) Suppose that 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.Find the steady state level
of per capita output for Turkey given these data.
(b) Is Turkey heading for the golden rule steady state with these parametric values?
(c) If your answer to above is "no"; make additional changes in the above parameters
to ensure convergence to the steady state. Observe that you are not asked to
…nd the golden rule steady state equilibrium.
(d) Now, using the golden rule speci…cation that you had stated in (c) above construct
a Marxian growth model for Turkey. Assume that the economy admits a classical
saving function with g=s(r)=r. Find the rate of growth of income, the pro…t
rate, wage rate, and the capital output ratio for Turkey.
(e) State the rate of exploitation for Turkey under the Marxian long run equilibrium
you stated above. can we talk about "exploitation" under the neoclassical growth
model? Discuss brie‡y.
4. (20 points) Consider the Cass-Koopmans-Ramsey model of intertemporal optimization.
Suppose that the economy is populated by identical individuals where the representative consumer is confronted with the following problem:
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where c is consumption per labor, k is capital labor ratio, is the subjective discount
rate, and is the depreciation rate.
is a …xed parameter displaying the inverse of
the intertemporal elasticity of substitution. The production technology is given as a
standart Cobb-Douglas function with
y = f (k)
= Ak
A > 0 and is held …xed.
(a) Set up the Hamiltonian of this economy in order to solve for the optimum
consumption path, and draw its steady state equilibrium with the aid of a graph
showing consumption per labor and capital per labor. Show the directions of
change over time in your graph showing transitional dynamics towards the steady
state path. No explanation is necessary to document the directions of change.
(b) How is the steady state equilibrium a¤ected in response to changes in the
parameters and ?
(c) Now suppose that the government decides to build a temple in honor of the growth
god, Douglasius, and decides to impose a tax on the private agents to meet its
construction expenditures. The options are to levy a tax on consumption or a
tax on output. Thus, in the …rst case the consumer’s constraint is to be changed
to:
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and in the second case it will be:
k = (1
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c

k

Discuss the steady state equilibrium and welfare implications of both options.
Which tax would you prefer from a social welfare point of view? Portray the
e¤ects of the tax policy options in your graph showing the steady state dynamics
for this economy. Clearly mark the new equilibrium con…guration that would be
obtained after each tax. Discuss the adjustments that prevail in response to the
taxes. In your considerations note that the temple by itself does not yield any
utility to the consumers, nor does it imply any advances in sciences or output
production.
5. (30 points) Keynesia 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 Keynesia: output per labor, q, is 2.5; investment
per labor, i, is 1.0; and consumption per labor, c, is 1.5. The technology in use in
Keynesia’s wheat production admits that the ongoing capital-labor ratio, k, is 0.5
Consider the classical (i,e„ Keynesian-neo-Ricardian and neo-Marxian) characterization of the Keynesian economy where (i) workers’ wages are driven to subsistence
consumption; (ii) workers do not save; and (iii) capitalists do not consume. Under
these conditions,
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(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 pro…t rate in Keynesia. Verify the unit cost price equation: 1 = wl + (1 + r)v;
and the market equilibrium equation: 1 = cl + (1 + g)v.
(c) Now suppose that the investment demand function is given by g = i(r) =
r2 . Using information you derived thus far, …nd the prevailing growth rate
in Keynesia. Check the macro equilibrium using the demand-supply balance.
Portray the Keynesian-Neo-Ricardian equilibrium of this economy in a 4-quadrant
graph of w, r, g, and c.
(d) How does the Keynesian equilibrium con…guration di¤er conceptually from the
Marxian description of the same equilibrium?
Now suppose that Keynesia had been taken over with a group called Solowians.
They impose a neoclassical Solowian approach to growth and argue that 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.
parameter denotes the share of capital in output.
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(e) Calibrate the above data to the Solowian economic structure; that is …nd the
values of A and :
(f) Assuming that the golden rule of savings applies; …nd the 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.
(g) Now suppose that the workers came to power and succeeded in setting the wage
rate at w = 2:5 (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 = 2:5
(h) 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 ?
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6. Bonus Questions: 2 points each
(a) Discuss the problem of "small coinage" in the Medieval Europe. How has this
problem been "solved" practically?
(b) Discuss the role of colonialism in growth of Europe and its o¤shoots.
(c) When was Magna Carta signed? Discuss its signi…cance for Britain’s early lead
on industrialization.
(d) What was the name of the horse that Alexander the Great used to ride in his
campaigns across Asia?
(e) Do you think that you have used your time optimally in this exam? State
a necessary and su¢ cient condition that would have led you to use your time
optimally. Be analytical!
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