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Instructions

=

Sections and Questions:
a. There are two sections, | and II.
b. Answer two questions from each section.
Point Distribution:
a. Section-1: Each question is worth 30 points.
b. Section-1I: Each question is worth 20 points.
c. Total points: 100.
Answer Format:
a. Write your answers in the designated spaces within the question paper provided.
b. Answers written outside designated areas will not be evaluated.
c. Use the provided ruled booklet for rough work. This ruled booklet will not be
graded.
4. Exam Guidance:
Neatness matters as exams are graded by humans.
Precision is key; verbosity does not guarantee correctness.
Clearly state any assumptions made.
Show all intermediate steps; they are crucial for partial credit.
Calculators allowed; mobile phone apps are prohibited.
Closed-book and closed-notes policy; the honor code must be upheld.
. Violations result in penalties, including candidature cancellation.
5. Submission:
a. Submit the question paper and the ruled booklet for rough work to invigilators
before leaving the exam hall.
b. You are not permitted to leave the exam hall before the end of the exam.
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| have read the above instructions
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Section |

(There are three questions in this section: 1, 2, and 3. Answer any two.)

1. Consider a closed economy with infinitely lived identical consumers and a representative
firm. Each consumer supplies one unit of labour inelastically to the market in every period. The
population grows exogenously as Ny, = (1 + n)N,. Consumers collectively receive current real
output, Y; (through wage income and dividend from firms). The government imposes lump-sum
taxes (T) on consumers, spends G on final goods, and maintains balanced budget in every period.
For simplicity, we assume that consumers consume a constant fraction of disposable income in
each period, C; = (1 — s)(Y; — T;), where s € (0,1) is the constant saving rate. Let S; = s(Y; —
T;) be the aggregate saving.

Output is produced by the representative firm according to a CRS production technology Y; =
zF (K;, N;), where z is total factor productivity, K; is capital stock and N; is labour input. F has
positive and diminishing marginal products with respect to both inputs. We assume the capital
stock depreciates at rate d € (0,1) in every period. The capital stock changes over time according
to K;yq1 = I + (1 — d)K;, where I, is the aggregate investment. In this economy both goods
market and labour market are competitive.

a. [2 point] Express the production function in per-capita units, y, = %,kt = % Clearly
t t
state the assumptions being used.




b. [3 points] Define the competitive equilibrium of this model economy.

c. [5 points] Assume G, = gN, where g is a positive constant, i.e., the government spends a
constant amount on every individual. Derive the equilibrium relationship between the
future capital stock per-capita (k;.,,) and the current capital stock per-capita (k;).




d. [10 points] Show graphically how the steady state capital per-capita, k*, is determined.
Can there be multiple steady states in this economy? Check the stability of the steady
state(s).




e. [10 points] Determine the effects of an increase in g on capital per-capita and on output
per-capita in the steady state. What are the effects on the growth rates of aggregate output,
aggregate consumption, and aggregate investment?




2. This question has three parts: (a), (b), and (c). Answer all of them.

a. [10 points] Consider a technology f that produces a unique output. Let f satisfy the
following additive property:

fOe+x) = f(x) +fx).
Also assume that the inputs are infinitely divisible, i.e. if x € V(y), then ax € V(a'y) for any
a' < a;a € (0,1). Note that V(y) denotes the set of all input bundles that produce at least y units
of output. Show that the technology must be convex.




b. [5 points] Let f (x4, x,) be a homogeneous production function with degree one. Let the
marginal product of input X, be always positive. Then the average product of input X; cannot be
strictly increasing in x;. Is the above statement True or False? Explain briefly.

C. Consider a fixed amount of resource y which can be consumed over two periods. There
are two consumers with utility functions u(c;, d;) = Inc; + In d;;i = 1,2;¢c; and d; are
consumption levels in period 1 and 2 respectively for consumer i. In each period the consumers
take the decisions simultaneously. If ¢c; + ¢, > y, thenc; = ¢, = % In the second period, d; and

d, are also decided simultaneously and if d; + d, >y — (¢; + ¢3), thend, = d, = @

i.  [10 points] Compute the Subgame Perfect Nash Equilibrium (SPNE) consumptions of
this game.




ii.  [5 points] Does the SPNE implement the socially optimum outcome in this setting? If
not, why?




3. In the context of a simple linear regression
Vi = Pot+ Pixit+ € (3.1)

a. [3 points] Define Total Sum of Squares (TSS), Explained Sum of Squares (ESS), and
Residual Sum of Squares (RSS).

b. [6 points] Show that TSS = ESS + RSS

10



C. [2 point] Define R? in terms of TSS, ESS, and RSS.

d. [7 points] A researcher is using data from 74 car models to estimate the relationship
between car mileage (y;) and weight of cars (x;) using the regression equation outlined in equation
(3.1). The results from the OLS (Ordinary Least Squares) regression are below.

v | Coef. Std. Err. t P>|t| [95% Conf. Intervall]
_____________ +________________________________________________________________
x |  -.0060087 .0005179 -11.60 0.000 -.0070411 -.0049763

cons | 39.44028 1.614003 24.44 0.000 36.22283 42.65774

The researcher also notices that the regression of weight of cars (x;) on car mileage (y;), i.e.,
when the dependent and independent variables are flipped, yields the following results.

x| Coef. Std. Err. t P>t [95% Conf. Interval]
_____________ +________________________________________________________________
y | -108.4316 9.345526 -11.60 0.000 -127.0615 -89.80159

cons | 5328.759 206.1519 25.85 0.000 4917.802 5739.715

What is the value of R? for the model in equation (3.1)?
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e. [4 points] Write down four key assumptions of Classical Linear Regression Model
(CLRM) as briefly as possible.

f. [8 points] Explain why the results from the regression of car mileage (y;) on weight of cars
(x;) using equation (3.1) may not yield an unbiased estimator of ;. Identify which assumption of
CLRM is getting violated.
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Section 11

(There are three questions in this section: 4, 5, and 6. Answer any two.)

4. Steel manufacturing in India requires only one input: labour. Steel is produced by a
representative firm under perfect competition according to the production function
1
S(L) ==L
OES

Throughout this problem assume that the wage in India is 1.

a. [2 points] Suppose that India can freely import and export steel. Foreign producers can
supply steel with perfect elasticity at a price of 1. How much steel is produced in India?

Car manufacturers use steel and labour to make cars. Both steel and labour are variable inputs and
cars are produced by a representative firm under perfect competition according to the production
function

F(L,S) =L ++S5.

b. [3 points] Now suppose the price of steel is p,. Solve for the supply function of Indian car
manufacturers (quantity supplied as a function of the price of cars, p, and the price of steel p;).

C. [2 points] Assume that India can freely trade steel, where the world price of steel is 1 as
before. What is the supply curve for cars?
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d. [3 points] Suppose that the supply of cars from foreign producers is perfectly elastic at
p = 100 (the world price of cars is 100), and the Indian demand for carsis @ = 1080 — 10P.
Supposing that there is free trade in the car market as well as the steel market, calculate the

equilibrium price and quantity of cars consumed (purchased) in India. How many cars does India
import or export?

e. [3 points] Calculate consumer and producer surplus under trade. The Indian government
is unhappy with steel imports and decides to impose a 200 percent tariff on imported steel so that
the price of imported steel is now 3 when importing from abroad. (Continue to assume that the

Indian domestic steel market operates in perfect competition with production function S(L) = %

f. [3 points] What is the price of domestic steel? Will car manufacturers choose to use
domestic or foreign steel? Calculate the new equilibrium in the Indian market for cars, continuing
to assume that cars are traded freely at a world price of 100. Does India still export cars?
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g. [4 points] What happens to the consumer and producer surplus in the market for cars? (You
can describe the changes qualitatively, you do not need to calculate the numbers) What does this
exercise suggest about the costs of implementing tariffs on intermediate goods such as steel?
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This question has two parts: (a) and (b). Answer both parts.
[10 points] Discuss the process of structural transformation as described by Arthur Lewis.
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b. [10 points] What are the Indian experiences regarding structural transformation,
employment structure and informality?
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6. This question has three parts: (a) (b), and (c). Answer all parts.
a. [12 points] Explain how does the Human Development Index present some aspects of
human development that GDP tends to miss?
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b. [6 points] In Feb 2024, the government released a fact sheet on Household Consumption
Expenditure Survey 2022-23. Mention any three issues that may affect comparability of estimates
from the 2022-23 with the previous Consumer Expenditure Survey rounds.

C. [2 points] What do the estimates from the 2022-23 survey reveal regarding expenditure
shares on food and cereals.
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