
Syllabus and Sample questions for QEB 2014 

 

Syllabus 

 

1. Theory of consumer behaviour; theory of production; market structure; 

general equilibrium and welfare economics; international trade and 

finance; public economics. 

2. Macroeconomic theories of income determination, Rational 

Expectations, Phillips Curve, Neo-classical Growth Model, Inequality. 

3. Game Theory: Normal and extensive forms, Nash and sub-game 

perfect equilibrium. 

4. Statistical inference, regression analysis (including heteroscedasticity, autocorrelation and 

multicollinearity), least squares and maximum likelihood estimation, specification bias, endogeneity 

and exogeneity, instrumental  variables. 

  

 

 

Sample questions are given in the next eight  pages. 

 

 

 

 

 

 

 



1. Consider a sequential game with two players who use the following 

procedure to share two desirable, identical and indivisible objects. 

Player 1 proposes an allocation in stage 1 which player 2 either 

accepts or rejects. In the event of rejection, neither player receives 

either of the objects and in the event of acceptance, the objects are 

allocated according to the proposal of player 1.  

 
(a) Represent the game in extensive form.  
(b) Find the set of Nash equilibrium strategies of the two players.  
(c) Find the set of subgame perfect Nash equilibrium of the two 

players.   
 

[8+8+9 =25] 
 

2. The utility maximizing consumer consumes two commodities 

21 and xx  and his consumption possibility set is 

^ `0;30),( 2121 tdd xxxxX . His income is Rs. 10/- and price of 

each of the two commodities is Rs. 1/-. The utility function 

),( 21 xxU  is well-behaved and is also symmetric.  

 
Examine the validity of the following statements (using the diagram 
of indifference curve and budget line). 
 
(a) Budget set is neither convex nor compact.  
(b) In equilibrium, the consumer may save a part of income.  
(c) In equilibrium, the marginal rate of substitution is always equal 

to the price ratio.  
 

[8+8+9 =25] 
 

3. (a)  Define steady-state growth equilibrium in the context of Solow 
model, and then explain the validity of the following statements.  
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(i) Factor prices do not change over time in the steady-state 
growth equilibrium.  

(ii) Consumption and savings grow at equal rates in the steady-
state growth equilibrium.  

(iii) Steady-state growth equilibrium is a ‘no-growth’ 
equilibrium.  
 

(b)   Consider a Solow model with the production function given by  
 

  KLY  ,where K and L stand for capital and labour, respectively. 
 

If labour grows at 2% rate and 25% of income is saved and invested, 
find the capital-labour ratio, per-capita income and per-capita 
consumption in the steady-state equilibrium.  

  
[3u5+10 =25] 

  
4. Consider an economy with a single factor of production, labour and 

producing a single good which is used for consumption. One unit of 
labour is required to produce one unit of the good and the good is 
sold in a competitive market. The government in this economy also 
issues money. A representative agent in this economy has a utility 
function   

)/(lnln)1( PM sCsu c��  
 
where C is consumption of the good produced in this economy, 
M c is the demand for money,  P is the price level (or the price of the 
consumption good) and )10( �� ss is a constant. Suppose the total 
labour endowment L = 100, money supply in this economy M = 200 
and 2/1 s .  
 
(a)  Solve for the price (level) P under full employment condition 

i.e., when total labour L = 100 is fully employed.  
 

(b) Now, suppose the price level is rigid downward and is set two 
units higher than the full employment price level that you solved 
for in question 4 (a). Now, solve for the level of employment in 
this economy.  

[25] 
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5. Ahmed is currently spending his income to maximize his 

satisfaction. He is renting an apartment for $900 per month as 
shown in the graph below. (Assume each dollar spent on housing 
buys one unit of housing). His current equilibrium is represented by 
point E.  
 

 
 

(a) Suppose Ahmed qualifies for a government housing assistance 
programme that will provide him with a $600 per month 
apartment at no charge. If he accepts the apartment, he neither 
can augment expenditure on housing beyond $600 nor can 
exchange the apartment for cash (rent it out) or other goods. 
Depict graphically Ahmed’s budget line if he accepts this 
government offer. Explain you answer.  

 
(b) Suppose the government instead gives cash of $600 under the 

housing scheme (and not an apartment worth $600 per month). 
How will this affect Ahmed’s budget line? Explain and show 
your answer in a graph.  

 
 

(c) Is Ahmed indifferent between the two housing programmes ((a) 
and (b)) or does he prefer one to the other? Draw indifference 
curves to illustrate and explain your answer. 

[8+8+9 =25]        
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6. There are two agents 1 and 2 located on the interval [0, 1]. Denote 
the location of agent ^ ` 21]1,0[2,1 zzwithzby i i z��  . A hospital 
needs to be located in [0, 1]. An allocation consists of a location 

]1,0[�x  and amounts of money 1with0, 2121  �t yyyy . 
Suppose the utility function for agent ^ `2,1�i is 

iiii yzxyxu ��� 2)(),( . (Each agent wants the hospital to be 
located near him.)  
 
(a) Show that a Pareto efficient allocation ),,( *

2
*
1

* yyx , where 

0, *
2

*
1 !yy , satisfies 

2
21* zzx �

 .  

(b) Does there exist any Pareto efficient allocation ),,( *
2

*
1

* yyx  , 

where 
2

21* zzx �
z ? 

[15+10=25] 
 

7. Two agents need to decide how to split one unit of a divisible good. 
For any ]1,0[�x , a split )1,( xx � gives agent 1 an amount x and 
agent 2 an amount (1 – x). Such a split )1,( xx � , generates a utility 
of DD )1()(1 xxxu �� , where )1,0(�D , for agent 1 and a utility of 

)1()(2 xxu � for agent 2. So, agent 1 cares about the share of agent 
2.  
 
Consider the following extensive form game. Agent 1 moves first 
and proposes a split )1,( xx � , where ]1,0[�x . Then, agent 2 decides 
either to accept or reject the split. If agent 2 decides to reject, then 
both the agents get zero utility. If agent 2 accepts the split, then 
agent 1 gets his utility )(1 xu  and agent 2 gets his utility )(2 xu . 
What is a subgame perfect Nash equilibrium of this game? How 
does the subgame perfect Nash equilibrium change if agent 2 
proposes the split first and then agent 1 responds whether to accept 
or reject?  

                      [10+15=25] 
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8.   Consider a competitive market for some good which clears.  Let w 
be the net price, i.e., the   price received by suppliers post tax, and 
let W = w+T be the gross price, i.e., the price paid by purchasers, 
where T is the per unit (lump-sum) tax imposed.  Derive a condition 
relating the distribution of the tax burden between suppliers and 
purchasers.  Use this condition to show that the lower the elasticity 
of demand relative to that of supply, the higher the share of the total 
tax burden borne by the purchaser.   

[25]                                                                                                                                                                       

9.  (a)  Consider two separate markets, A and B, with downward 
sloping and identical market demand function. Each market has 

2tn  Cournot firms. All firms in market A are identical, with one 
firm’s cost function given by 0; ! ccqC . In market B the firms 
are asymmetric and the i-th firm has the cost function 

0; ! iiii cqcC . It is further given that ¦ 
i

icnc . Let the extent of 

firm asymmetry be measured by the variance of market shares of the 
firms, and market concentration by Herfindahl-Hirschman Index 

¦ 
i

isH 2 , where is  is the market share of the    i-th firm. (i) Which 

market is more concentrated? (ii) Which market generates a larger 
consumer surplus? (iii) Which market generates a larger welfare?  
Give explanations for your answers. 

 
(b)  Now suppose firm A buys out all n  firms of market A and 
serves market A, and firm B buys out all n  firms of market B and 
serves market B. Which market will generate a larger welfare? 
Explain. 

[15+10=25] 

10.  (a) Let ^ ` �,2,1,0,  tZt be independent random variables with 
mean 0 and variance 2V . Check if the time series ^ `tX  defined as 

)(sin)(cos 1 ctZctZX ttt �� ,  where c is a constant, is weakly (or, 
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covariance) stationary. Further, what can you conclude about the 
strong stationarity of ^ `tX ? Give justifications for your answer.  
 
(b) “The autocorrelation function, kU , of an ARMA (1, 1) process is 
similar to that of an AR(1) , being characterized by exponential 
decay. However, the decay starts from 2U , and not from 1U as in an 
AR (1) process”. Justify this statement with necessary derivations.  
 

[10+15 =25] 
  

11.  (a) Consider the classical linear regression model HE � Xy  
where y is an 1un  vector of observations on the dependent variable, 
X is an Knu  matrix of observations on K independent variables, E  
is a 1uK vector of associated regression coefficients and H is an 

1un  vector of errors following � �nnIN u
2,0 V .  

(i) Derive the estimator of 2V by the maximum likelihood (ML) 
method of estimation.  

(ii) Is the ML estimator of 2V  an unbiased estimator of 2V ? 
Justify for your answer.  

 
(b)  The following regression equation is estimated as a production  
function for output Q:  
 

98.0,ln45.0ln63.037.0ln 2

)22.0()26.0(
 �� RLKQ  

 
where K and L stand for capital and labour, respectively. The 
standard errors are given in parentheses.  
(i) Compute the value of the test statistic for testing the null 

hypothesis that capital and labour elasticities are identical.  
 

(ii) Note that the problem does not give the number of sample 
observations. Does this omission affect the conclusion on the 
null hypothesis? Give explanations for your answer.   

 
[12+13=25] 
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12.   Suppose you want to study the effect of education (x, measured by  
years of education of the head of household) on income (y,  
measured in per capita) by the following regression:  

     
iii xy HEE �� 10ln . 

 
Assume that 0)|(  xE H . You estimate (by the method of ordinary 
least squares (OLS)) this relationship between education and income 
(i) for the full sample as shown in Figure 1 and (ii) for those sample 
units (i.e., households) which fall below the poverty line i.e., when 
(y, x) is observed if povertypoverty where yyy �  is the poverty line, as 
shown in Figure 2.  
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(a) Is there any difference between the two estimates of 1E , that you 
have obtained as shown in Figures 1 and 2? If yes, why? Explain 
your answer.  
 

(b) Formally derive the relationship between education and income 
in the truncated sample i.e., obtain ],|ln[ povertyyyxyE � .  

 
(c) Suppose the above relationship is now considered with no 
intercept term i.e., 00  E , and it is estimated by OLS after 
excluding sample units for which the heads of household are 
formally illiterate i.e., 0 x . How would the OLS estimate of 1E  
now compare (i.e., be less than / equal to / greater than) with the 
estimate of 1E  obtained based on full sample? Justify our answer 
with derivations, if necessary.  
 

[7+10+8 = 25] 
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