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SECTION A

1. (a) Suppose there are two CONSUMErs A and B who
consume 2 goods ¥ and Y in a pure exchange.
economy. Their utility functions are U, =25, Yo
and Uy, = Xg¥g respectively. 1f the initial
endowmcmb of the two goods are [{}{ Y, =10)
(X, = 8, ¥y =10 |

{i) Plot the initial endowment point in an
Edgeworth box.

(i) Derive the consumption contract curve and
plot it. '



3289 3

(iii) ¥ind the competitive equilibrium allocation
and price ratio.

- (iv) Verify if the competitive equilibrium
allocation.-is fair or not. (9.5)

(b} A housing developer wants to build houses on a
piece c_jj'.'lalndllncated next to an airport. However,
the noise pollution from the planes that land at the
airport reduces the value of houses and hence the
profits of the developer. If X denotes the number
of planes that fly per day and Y be the number of
hauses the developer builds. The profit functions
of the airport and the developer are as follows :

&, =X X
', =70¥ = ¥ - XY

(i) If no bargains can be struck between the
airport and the developer and each can
decide its own level of activity, how many
planes (X*) will fly to maximise the profits
of the airport? Find the maximum profits?

(i) Given that X* planes fly, how many houses
“will .be built to maximise profits of the
developer? Find the maximum profits of
the house developer.

| - - P.T.O.
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(i)

4

Suppose that a local ordinance makes it
illegal 1o land planes at the airport because
they impose an externality on the developer.

Find the optimum number of houses built

- and the profits made by the developer under

(iv)

such a rule.

Suppose there is no ban on.planes landing
at the airport. If a single firm buys the
developer's land and the-airport, how many
planes will be flown and houses built to

maximise joint profits? W
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X, = 56X - X2

Ty = 70Y - Y2 _ xy
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P.T.0,
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2. (a) The output of commodities X and Y, as a function
of homogeneous inputs (L and K) is expressed in

terms of the following productian functions

% =2TeKy Y=41% K¥
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where

7

L is labour-hours and K is capital-hours

devoted in production of X and Y. Initial

endanqqt of labour and capital (in hundreds of

hours) are as follows:

(Ly

(@)

(it)

(iii)

(iv)

=350, Ky=50); (L,=50, K,=50)

Find the equation of the production contract
curve for the commodities X and Y.

Find the market equilibrium allocation of L

‘and K used in production of X and Y, and

the ‘equilibrium price ratio (P,/P,).

At the equilibrium level of production, find
thf; ratio K/L (factor intensity) used in the
production of X and Y.

It is given that the production possibility
frontier (PPF) "i:c-rrespon'd'jng_ to the
production contract curve derived in part

(1) above exhibits increasing rate of product

transformation (RPT,,), i.c. the PP is

strictly concave to the origin, Idéntify the
possible source of increasing RPT, .
(3+5+242=12)

P.T.O.
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(b) Moral hazard and adverse selection arc prohlems
of imperfect information in insurance markets,
Distinguish between them with reference 10 the
pmb'l'eﬁ';s- faced by comﬁén{és offering health: i
insurance policies. Also, in the same context,

suggest a way of mitigating the problem of (i)

moral hazard and (ii) adverse selection, (6.5)
() Wt e (L 3 K) 3 o wee A w A

Xaﬁ?Ywmﬁﬁmﬁcﬁﬂﬁmﬂmﬁ%-ﬁﬁ i
% =y fan o 2

X=2TKx Y=4LPKY

mﬁjaﬂ-ﬂ%%aﬂﬂ{,){aﬂz?a}m*mﬁa
ﬁ—ﬂ%%smaﬂiﬁﬁm.ﬁﬁ@ﬁﬁ |
| %) @ W
(L =50, Ky=50) (L*,s:scr_. K, =50)
(i) aﬁ;ﬁxﬁivﬁﬁq,mﬂ#aﬂmwm
T S el - . {3
(i) X Fw Y & I ¥ jgEd L, 3 K & @ .;.
U e e o g A T (PP

= G T |
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(i) IR # T TR W, X R Y ® I
A wgEd KL (SR disedr) &1 sigea |
i

(iv) @z feor mar 2 f&F 3wew s (i) & =
TETET A T & HFET IeE A A
(PPF) 3= 9Rad= &1 @gdl & (RPT, ) &
weliie @t &, seid, PPF %A 9 & #@ &9
# smEe #1 RPT, w1 &gH = wifas 9 =

TEIH T

() s e ol wREE ww S aw@ A s
THEEFH & gwee §| |Re ae ot £ e
EC e e s B s o e o
el W I9a 9w dEe F W # o o W (1)
Afi wwe st (i) wiEs 9w W wwE w5
T 1 I WL

3. (a) An individual's inverse demand function for
commodity X is given by: P, = 10 - Q, where the
per unit market price P_ captures his marginal
willingness to pay for commodity-X. Assume there

are 10 individuals with the same demand curve.

P.T.O.
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(i) Find and plot the market demand curve for

X if it is a private good.

(ii) Find and phﬁt the market demand curve for
X if it is a public good. If the marginal
cost of providing the public good X is
Rs. 10, find the efficient quantity of public
good provided. '

(iii) State the condition for Pareto efficient

allocation of

(a) two private goods (X and Y) belw:eﬁ
two individuals (A and B), and

(b) one public good (G) and one private
good (Y) between A and B. Compare
the two conditions. (2+4+3.5=9.5)

(b) In & market, tWO ‘types’ of sleeping mattresses

are sold - those of high quaht:y (H) and those of
low gquality (L), Buyers with limited information
on quality are unable to identify one type from
another unless they have purchased one and used
it for some time. If quality was perfectly
identifiable, buyers would be willing to pay
Rs. 25,000 for an H type and Rs. 18,000 for an 8
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“type of matlress. In the presence of asymmetric
information, buyérs are willing to pay an average
price. Manufacturers of mattresses can also offer
product warrant}",- which is relatively cheaper for
the H type manufacturers. Suppose offering
a product warranty entails net costs of RS 5,000
and Rs. 9,000 to H type and L type manufacturers
}tspec‘tivé]y. The product warranty itself does not
enhance quality of the mattress produced. It is

merely used as a signal of quality.

(i) Will offering a warranty serve as an
effective signal for separating equilibrium

in the market for mattresses? Explain.

(i) If the proportion of H-type mattresses in.
the market is m, (0 < 1 < 1), what values
of 77 achieve a pooling equilibrium?

(9)

(&) =afedt X & Fw v =fm @ =g Wi s S
= 10 - Fge=d g fear mr F 9w W e AR e
e AR T e s e o e A
=51 &) UEEE #1 W % B w0 AW A 9w 0
afr #) |

P.T.O.
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4,

wHAl 2, 9 WA H vew @ fw 25,000 ¥ sk
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L ey & Ffnst =t %% 5,000 w93 3Rk 9,000
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(i) =0 It &f Twww | 2 fg Ao F T
T FA A B 0 T wwd A @ w9 R
W FHEN T qwEE

(i) af W ¥ H-wor & W = I N,
(O<n<a) 2, | & = A 7= Tfar e
R e B 7

(2) Consider a pure exchange economy consisting of
3 individuals A, B and C with identical endowments

of 2 good X and Y, i.e., each has an endowment

P.T.O.
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vector (4, 10). Their utility fupctions are U_ =X Y,
W= XXy and U_ = (X)'"*'+ Y.

(i) Define a ‘“fair’ allocation. Does the initial
andowment of A, B and C represent a

“fair’ allocation? Explain,

(i) Will perfectly competitive trading between

A. B and C result in a ‘fair’ alloeation?

Explain. (4.54+2=6.5)

(h) A perfectly competitive market exists for wheat.
The inverse demand is P = 200 — Q where P is
the price of wheat and Q is the total quantﬁ}-‘ of
wheat. The private total cosi for the unregulated
market is C = 50 + EI{}Q + 0.5Q% The production

of wheat creates an externality where the total

external cost is EC = 0.5Q%

(i) Solve for the unrcgulated competitive
cquilibrium of wheat and the socially

optimal level of wheat,

(i) Derive the Pigouvian tax (per unit of output
of wheat) that results in the social

optimum. _ (6)
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(c) Suppose the production possibility curve (PPC) for
commodities X and Y is given by 2X2+ Y2 = 1900,

% (1) If consumers always prefer consumption
| bundles in which X = 3Y, what will be the
] ' optimum production levels of X and Y?

(i) What commodity price ratio (P,/P ) will

result in the optimum level of production
of X and Y? (6)

() = g R sfemen = faw w e 2 7 X
| AR Y A @ ww s R AR sk O
i ¥, T, e A v e e (ag0) B
| I IwEf w@ U, = XY, U, = XY, #R
'q=mw+n% '

(i) W'ﬁ'ﬂ&i'mﬁaﬂ'mﬁlmﬁ,B
i C N w42t v ‘e’ wEeT
. | mnﬁlﬁﬁami?mll

1 (i) =m A,B 3Kk C # &9 off wx * whiend
| MR &1 9Remw ‘IR’ sEes st awEEn

GRS | Lo Iy L

P.T.O.
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SECTION B

5. {a) Consider the following lobbying game between two

firms. Each firm may lobby the government in
hopes of persuading it to make a decision that is
favourable to the firm. The two firms, F1 and F2,
independently and simultaneously decide whether
Lo lobby (L) or not (N). Lobbying entails a cost of
15. Not lobbying costs nothing. If both firms lobby
or neither firm lobbies, then the government takes
a neutral decision, which yields 10 to both firms.
If firm F2 lobbies and F1 does not lobby. then the
government makes a decision that favours firm
F2, vielding zero to firm Fl and 30 to firm F2.
Finally, if firm F1 lobbies and F2 does not, the
government makes decision in favour of FI which
yields x to firm F1 and zero to firm F2. Assume

that x = 25, The normal form of this game is:

F2
L N
1 L -5, -5 x—15, 0
; N 0, 15 10, 10

(1) Determine the pure-strategy Nash

equilibrium of this game.

P.T.O.
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(ii) Compute the mixed-strategy Nash

equilibrium of this game.

(iii) Given the mixed-strategy Nash equilibrium
computed in part (ii), what is the probability
that the government makes a decision that

favours firm F17

(iv) As x risés, does the probability that the
government makes a decision favouring
firm F1 rise or fall? (1+6+2+1=10)

(b) An electric utility company provides clectricity
to a small town. The demand for electricity is
plq) = lG—ﬂ.l'q, and the company’s costs are
C(g)=1+0.5q.

(i) Does the electric utility company exhibit

the properties to be a “natural monopoly™?

(ii) Find the unregulated monopolist’s profit-

maximizing price, output, and profit.

(iii) The government passes a law that requires
utility to practice Marginal Cost pricing (i.e.,
p = MC). What is the regulated monopolist’s
output and profit?




19

(ivy What is the lump-sum subsidy that the
regulator must provide the electric utility
company -to practice MC pricing without

operating at a loss?

(v) If!_umpute the consumer surplus from the
pricing strategies in parts (i) and (iii).

(14342+1+2=9)

(3) 2 vl & A P i A g BT R e

TR A @ s Pk R R T w
LT T RUC I QLT S G
#t F2, @ w7 ¥ 3 vw wm 9w e ¥ B oA
(L) o = (N)i =il & 15 <t e sl 21 =il
# wo e W A AR 2w o d
A T w2 R wew v wow R
2, St 3w A 10 wwd M AR o B
i s F1 S 5 el 2, @ wan v ot o
BS P2 @ um A R, v FI @ w sl wd B2
%t 30 W ¥ 1w ¥, AR B P19 AR 2
T w3, A w Fl R v A B A 8 e
W Fl W x o W B2 W ww s A

P,
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H
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(=) Wﬁﬂﬁmﬁﬁmﬁﬁwﬁé%mﬁﬁﬁﬁ
werr st #1 R =1 W pg) = 10-0.1q 2, 3
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(1)

(iii)

(v)

21

m-mﬁm%m—mﬁw,m
T AW F T ww

TSR O T wie #w # R o G
IR 6 TR (p= MC) %7 30w 0 =
o0 Sudifier & sreemwa S 21 iR
VR T SeeT ik ey w27

VR WS wmm 2w Fomer W e
ST T F e e @ R
T AR Pt w1 s we @ Bro yee
wA TR ?

WA (i) s (iii) ¥ wew Frofor w3
ITAE AT = e

6. (a) The bicyele market is populated by two firms, Atlas

cycles (A) and Hero cycles (H), lacing total
demand p = 14—q, where p is the price and g
denotes total quantity, On the costs side, firms
are perfectly symmetric. with e, = 2q,,i = A, H.

{all monetary values are in thousands of rupees),

| e o
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(i) Assume that firms simultaneously choose
their outputs. Compute the market
equilibrium (prices, quantities and profits
of A and H).

(i) If A enters the market first. chooses its
output and in the next time period, H enters
ihe market and chooses its output. Compuie
the market equilibrium of this sequential
game (prfccs, guantities and profits of A

and H). (5+5=10)

(b) Each of N people chooses whether or not to follow

the protocol of wearing masks, washing hands and
maintaining social distancing to avoid the spread
of a viral infection. Following the protocols costs
each a fixed amount (= ¢ > 0}, The protocols are
effective in protecting people from the spread of
the viral infection if and only if at least H people
follow them, where 2 < H = N: if the protocols
are not E:ffECT.i\-’E,I each faces a higher risk of
catching the infection which gives each onc 2
disutility (= d = ¢ = 0). Each person ranks

outcomes from best to worsl as follows: (a) any
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outcome in which the protocols are effective and
she does not follow them; (b) any outcome in which
the protocol is effective and she also followed
them; (c) any outcome in which the protocols are
nét effective and she did not follow them; (d) any

outcome in which the protocols are not effective
and she followed them.

'F_ind the ﬁure strategy Nash equilibrium of this

strategic game. Clearly explain how vou establish

that a profile is a Nash equilibrium profile. (9)

IR B e e ep— (A) sk &

WERAE (H) a0 s 2, WA WM p=14-q ®
| FEA 9 W R, WA p A # 3 q == =
w1 wafa 31w we W Tl e R ke #
TC, =2q, i= A H. (%% 2w wew somy vod 3 2)i

(i) m%ﬁa—wﬁwmaﬁmﬂw
el B WS e (F, e it - s

W d ) # mEr Y
(ii) 'ﬁﬁ'ﬁ%mimmﬁ',ﬁlm
| MWQWWW%HW

X TG
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7. (a) A firm sells goods in two markets, market |
and market 2. The inverse demand in market | is
P, = 200 - q,, and the inverse demand in market
218 p, = 100 - 2q,. The marginal cost of production
18 constant and- equal to Rs, 40,

(i) If the firm behaves as a price taker
{perfeet compeiilinﬁ], what would the
equilibrium prices and quantities be in each
market? What is the consumer, producer

and total surplus?

(i) If the firm acts like a monopoly and
charges different prices in each market,
how much would it charge in the two
markets? What is the consumer, producer

and total surplus now?

(iii) If the government does not let the
monopolist charge different prices, what
price will the monopolist charge? Find the

consumer, producer and total surplus.

P.T. Q.
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(jv) Compare the total surplus in parts (i), (ii)
and (111} (4+6+4+ 1=15)

(b) There are N people sitting in a reom. Fach one i3
asked 10 guess an integer between | and 100 and
write it confidentially on a paper. The average of
all the numbers written on the paper 1s taken and
the person(s) whose EuU€ss is closest to 2/3 of the
average is/are the winner(s). Find the Nash
equilibrium action profile of this game. How will
your answer change if the winner(s) will be the
playcr(_s}-wﬁose guess is closest to 2 times the

mean of the guesses? (4)

(5) Wﬁﬁﬂ,m1ﬁmzﬁaﬁ¢ﬁﬂ
3y wem 1 A e A p, = 200 - g, B, S T
2i¥zﬂﬁiﬂmpz=1(}ﬂ—2q:?|m‘-ﬁﬁmﬁ
e fe @ o 40 TR & R A

(i) uﬁﬁﬁﬁmm(gﬁgﬂﬁfﬂw}%m
3 e S 2, A P AR A T
aﬁ?ﬂmwﬁ?w,maﬂiaﬁ
wft@m = 27 '
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(i) R & vfER A wE w2 3
R A I - S o T ) 2, A
T T W ¥ e e 7 3 I,
IS A W afdy w27

(iii) = &= o = HAT~ HT WA 8]
T A N TR e e THH FaTT?
Tﬂr@ﬁﬁrr IEF IR Fe A

(iv) ""-mi”r (1), (ii) aﬁr*‘(iﬁ)iaja AT =T ey
il '

(wﬁmﬂwmﬁﬁmmmmmﬁm
O T I R e e s 2 st =2
vﬁ%mmawrﬁwﬁaawa1%a#zﬁﬁmwmnamn%.
st e wE e s e a2
aﬁrﬁrqmﬁamrmaﬂm%:zza}mm
ﬁm%,%ﬁﬁmﬂmélwﬁaﬁ%wm
ﬁﬂmamrtrmmm HITHN TR b TR Al sk
ﬁhﬂﬁlWﬂﬁmﬁﬁmﬁﬁmmaﬁmwmﬁwﬁﬁ$Wm
2 W F whg 27

P.T.O.
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8§, (&) Consider Hotelling's model of a straight highway
of length = 100 kilometres, where consumers are
uniformly distributed along the highway. Suppose
there are only two stores (S1, S2) that sell water
cans on this highway, Iucated at a distance of 30
kms and 65 kms from the hegmnmg of the h1ghwsw
Each consumer has a transportation cosl equai to
0.03d%, where d is the distance travelled to the

nearest store.

(i) Calculate the demand {as a function of

prices P,, P,) for the two stores.

(i) Assume that pmductmn costs are zero and
that the stores aim at maxumsmb revenue
_from sale of water cans. 1f the two stores
compete in prices, find: the prices charged

at Nash equilibrium.

(iii) Suppose a new government regulation
restricts the stores from charging different -
prices for water cans, Instuad,'the.slllure
owners are given a chance to choose their
locations on the highway .simulltaneuus]y,
If they choose the same location, they split
the business evenly. Where will S, and S,
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locate ar Nash equilibrium? Is the Nagh

equilibrium location choice of 5, and S,

socially optimum? Explain.

(iv) If a third store (S,) also decides to locate
on the same highway and the 3 store
owners choose their locations on the
highway simultaneously, find the Nash
equilibrium of thig game., (3;6+4+T=I4]

(b} Suppose a shopping arcade has only 2 stores selling

tablet PCs. One sells Lenovo tablet PCs at a
price = P,, while the other sells iBall tablet PCs
at a price = P.. Both tablets are produced at a
marginal production costs of Rs. 10,000. For the
consumers, both tablet PCs are perfect substitutes, .
Each store’s set of actions is the set of possible
prices P, (nonnegative numbers), The low-price
seller gets the entire market; if they charge the

Same price, they split the market.

(i) What is the Nash equilibrium of this price

game? Explain,

(i) Suppose both stores decide to include one

more element in their set of actions :

P.T.O.
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P = 20,000 or Free;

: o.. charge a price per tabletl PC =
Rs. 20,000 and advertise that if the product
is available cheaper at the other store, the
customer can have it for free. Find the

Nash equilibrium of this game. Explain.

(5)

muﬁhﬁaﬂﬁiﬁmﬁ%ﬁﬁﬂﬁ%ﬁﬁm
ﬁwﬁmﬂwﬁﬁaﬁaﬁmﬁémmm
%ﬁaﬁ‘aﬁmmﬂqwsﬁﬁmiﬁa%ﬁﬁ@t
{Sl,szﬁ‘ﬁ?rﬁnmﬁmmﬁa?ﬁﬁ&ﬁ%,sﬁ
Wﬁ@m%anﬁﬁaﬂiﬁaﬁﬁ'@ﬂ
ﬁaa%wﬁaawmaﬁmamom&%
mﬁ?ﬁﬁ-%.aﬁidﬁwﬁﬁﬁ#nﬁ@%l

() @ e @ faw o (A Pl PR T
G @ ¥ W) F A B

(ii) e 3 e e T @ R RN e
o @ B A B T A SET
3 o 3R =R e et w@ A
Jq W W A WL A R
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{iii}l-wﬁﬁ?ﬁﬁwm-mﬂmaﬁ

- (iv)

-m%ﬁééﬁwm~mlaﬁnﬁa‘@ﬁ%

ﬁm%:m%m,ﬁnwﬁﬁaﬁwm

IS TS T g R R s 8
:uﬁﬁwﬁtmgﬂ%?,ﬁr%wm‘rm

R R w3 ¥ A v oSt gk

 S27we o B 7 = ) aﬁrszaﬂﬁmgm

mmﬁmm%w%?m@n

e v ww (53) it I Y wow
mﬁﬁr'ﬁﬁqﬁmﬂ&ﬁtawﬁt"ﬂrﬁmwm
ﬁﬁmm‘wgﬁi‘,a‘rmﬂﬂmﬁm
T T

(@) mﬁ&qﬁ?wmm&fg%ﬁﬁz 02 & Tt

%ﬂ?—rzﬁ‘nﬁlwﬁr&r?ﬂﬁz-ﬂjaﬁaﬁw P,
TR 2}, WAl T it dade. PC &t =g
=P, wﬁwﬂrﬁﬁﬁmmwunnw
ﬁmmmmﬁmm%;mﬂaﬁa}
frre, é\ﬁ’fﬂ‘aﬁflﬂcﬁﬁ'&m%lm@?#
ot 1 & Wi e @ 3z # py (R~

i
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= A |

(1) gﬁ@ﬁﬁﬂ-ﬂﬂﬁw'm%?ml

(i) = A for 2R =N T FE F H A TE
p = 20,000 ar o T

oFr, W #ase PC @ #mE = % 20,000 3t

ﬁam:ri_ﬁwﬁm.fﬁ@nﬂmmm
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L ﬂﬁ—ﬁ%ﬁ?ﬁﬁlm?ﬁ?wﬁtﬁﬁ?mwﬁ
HIFATE ol |
wﬁnﬁ%mm&:ﬁmm&ﬁﬁﬁamﬁ%m
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(a) (i)

(11)

Suppose there is a one.- time increase in the
productivity of research n_:presn_:méd by an
inerease in § where § represents’ the
productivity of research. Explain in the -
context of the Romer mode], wliat happens
to growth rate and level of technology over
time? (Explain with diagrams)

Consider the level of Per capita incone along
the balanced growth path given by the
following cquation -

}rt(t-‘): ! {ska’n""gﬁd}“-" a []_SH) ?55:“;#!“ Lit)

The notations have their usual mednings ag
in the Romer mode] of endogenous growth.
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(h)

{c)

3

Find the value of s, thalt maximizes output
per worker along the balanced growth path
e, ¥*it) . What happens 10 the economy when

I“it exceeds the value 7 (3. 5+4)
'

(1)

i)

(1)

In the context of the Solow model with no
technical change, what is the saving rate that
maximizes steady-state consumption per
worker? (Assume that consumption is equal
to outpul minus investment). What iz the
marginal product of capital in this stcady-

state?

Examine in the context of the Solow model
the short and long- run effects of a ane-time
permancnt increase in the stock of labour
Assume that g (growth of technology)=0 and

n {population growth rate) > (L {4+3.5)

Assume that the marginal cost for a
monopolist is a constant i.e., ¢. The demand
curve is linear and has the form Q= a-bP
{(where a, b Iarc positive constants), (3, P have
their usual meanings and a-be > 0. Find the
profit maximizing equilibrium (both price and
quantity), level of profits and consumer

P.T.OG



(1)

4

surplus if the good were priced at marginal

cosl.

Classify the [ollowing goods ag rivalrous and
non-rivalrous and by the extent 10 which they
are excludable - trade secrct far Coca Cola,
music from a compact dise, a lighthouse that
guides ships. Bxplain the role of the market
and the government ip providing each of the

goods in the previous question, (4.5+3)

() (1) e S e &1 e @ 0§

aﬂaﬁg‘%%,ﬁrﬁﬁqﬁdmmﬂm%
aﬁaﬂﬁwaﬁmmwﬁrﬁfﬂﬁﬁm
3, e e & ol W v b fa wE
Wdﬁﬂﬂﬂﬁ?ﬂﬁﬁﬂ%ﬂ?}m'-mﬁm
27 (sa & | FEY)

(ii) i i AR fag e wafm e e

%muﬁaﬁﬁma‘?mmﬁaﬁaﬁ-

L

v¥(t) = fsﬁm-t-glﬁdrd'}“"" « (1-8,) dsp/g, Lt

Hﬁaﬁﬁﬂﬁwa’:ﬁmm%mﬁﬁmﬂm

e A 3@ 2
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sR & e s #ifay o wafera fasm oq &
e wfy wrwal IEne w st @A 2
FdiE, y*(1) ) Wea @ St & w spdagann @
41 B 87

Fren Bl At oRads & |9 tes @ ded
#F, vl e feaw - e w0 st se
A wwE = w2 (9 A R mm amere
w2l faw & T 21 9 - s O

F1 THE T g4 27

Al e & @ A A A v A A

it Afe + serfEE sl Ao wmar @
qler i1 W o f S (e w5 afi) =
0 3R T (weEEm afg @) >0,

T ¥ fFovE vEEaR # f S e
fer & gt A W oaw Haw B sl gEeE W
Q=abP # (Wl a, b uiww Bavw 2), Q,
P& 3w ame oyl & R a-be > 0. d@de
F AT e At o (S #l
1) WE FET W W ORR ST ST
ftsy ofe W= 3 Fwg AE wE owoon

P.T.0O:.
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(i) s awa A i Ne-wiEER
mﬁaﬁfﬁﬁ@iﬁmﬁum%m
T - ﬂmmﬁ‘ﬁ‘wmﬂﬁw e AEE
e @ @i, TE WEESE S wET
mﬁﬁﬁm%xﬁﬂﬁmﬁqa&ﬁﬁ
mmﬁ%ﬁmﬁaﬁmmﬁﬁfmaa
T g |

2. (a) Explain why, following 2 monetary gxpansion, the
exchange rate always overshoots 118 NCW long-run

equilibrium value. (7:3)

(b) Under the extended assel market approach to
exchange rate determination, iow does the
increased risk of foreign bonds impacl the value
of the domestic currency relative 14 foreign
currency (the initial impact)? TIow would this
impact further affect the Expected Appreciation
(EA) of the foreign currency (assuming that the
expected exchanpe rale in the spot market remains

_unchanged) and the Rnsk Premium? (4+3.5)
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(c)

(1)

(i)

i)

‘By running large deficits, the government
can attract funds from abroad, which can then
he used to stimulate private domestic
invesiment. However, such action would be
unwise, since the foreign countries are bound
to respond unkindly to this beggar-thy-
neighbour paliey.” Is this true or false?

Comment.

What do you mean by stabilizing and

destabilizing stabilization? (5+2.3}

(%) wae & =@, S faw @ 9, fafe w0 &
sy = Enfaifa HaeT e @ s e mE

()

(#)

&

 fafema i @ forg fawenfin afteater s gl

awm, faE mre w0 @@ gen Wi AR aw

(aiiforer ) o WS SR & A e Wi
m%?u‘gmfﬁéﬁzﬁiﬁaﬁmam{éﬁ]ﬂﬁ
3w B4 wfea wom (aF e e sl a3
sfer fafrma w aofafia A #) v affer difas 7

(1) ‘a¥ WP were, SRR Eeal # ue St

anﬂﬁﬁ,ﬁwmﬁﬁvﬁ@ﬁﬁmaﬁ

P.T.O.
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&

ﬁmﬁéﬁmﬁﬁ#ﬁm%ﬂmﬂm‘%lﬁ%,
Hﬂﬁﬁﬁﬁﬁﬁmﬂﬁﬁﬂﬁ,mﬂhr faradh 2w
e Frardr- 30 - A frdqa & A
éﬁ%iﬁqmw%‘rwmmﬂmmu?
ooy |

(ii) ot & fe aik afeat sy & s =
A 77

(a) Consider an cconomy where !
The official budget deficit is 4% of GDP.
Debt to GDP ratio is 100%
The nominal inter;sst rate is 10%
The inflation rate is 7%

(i) What is primary deficit/surplus ratio to
GDP?

(ii) What 15 inflation - adjusted deficit/surplus
to GDP?
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{(i1i) Suppose instead that outpul begins at 1is
natural level and output growth remains
constant at the normal rate of 2%. Will the
debt-10-GDP ratio go up or down over

“ iime!

(iv) Explain cyclically adjusted delicit.
(24242+1.5)

(b) Faplain how each of the following would affect
the demand for M1 and M2

(M1 represents currency and checkable deposits,
M2 represents M1 plus money market. market

accounts and short term time deposits)

(i) Banks reduce penalties on early withdrawal

from time deposits,

(1) The government forbids the use of money
market funds for check wriling purposes

(it} The government legislates a tax on all ATM

transactions,

(iv) The government decides to impose a tax
on all rransactions involving any short term

government securities (1.5+2+242)

2.0,
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(e (1) “Wars typically bring about large budbcl
deficits”. Explain this statement

(i) Explain tax distortion as a cost of inflation.
(4+3.5)

(%) v 8@ snfermen @ faaw w5t s

HEANE e Aer Fawer R g=1@ a1 4% B

FHH SHET s j00% @

ANHE AR W 0% 8

TS T 7%

(i) w9 =g aeme & faw grafte e/ sfics
I wr B

(if) wpredifa wm & - waw ww Few ¥ gaEee
RIGPEE L

(i) = i & e aww s st ok
TROW s B R sk Jewmed afe 2% =
A e W fer wE & ﬂ?!ﬁ’rfﬁ"'c'—i—m
FIIE AW HmW oA A s
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() wEE R F wEfed we @ e WX

(@) == f feafafas 3 3 ol w0 i g 2 oo

(M1 ¥@1 3R S =07 4 o & wfafie s
?, M2 M1 = W e e A w7 ereE
fritfore =1 wiERfi w5 2)

(i) o wmafy s A el Redl w @2 e e
#

(i) wer 3= fFEs & LW F 7 WEC we T
| IUEE W AE T B

(i) @=R wh v waET WA W #)

(iv) wwaw f o0 sererfee wweie Wil |
A2 W AR W o @ w0 Fia s )

@) (i) “g@ W AR W R wwoWE B AR 2w
wUA ] e &t

P.T.O.
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(ii) FErdls &t oo & w9 A av fagls & wre

it

Distinguish between credit- driven bubbles

and optimistic expectations drjven bubbles.

What are the various practices commercial
banks use to solve asymmetric information

- problems? (3.5+4)

3458
4. (&) ()
(if)
(b) (i)
(i)
(c) Q)

(i)

Distinguish between Friedman's and Phelps’s -

versions of the fooling moie!?

What is a macroecononiic ¢xternality?
How do long-term agre¢ments impose a
macroeconomic externality un the economy?

(4:+3.5)

What are the common clements o the original

and the New Keynesian approaches?

Explain using the New Keynesian model
why small nominal rigidities have large

macroeconomic effects. (2.5+5)
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(31) (1)
1)
(=) (i}
(ii)

3, (a)

13

- deEs S s 3EE A aRE
TAd F 49 A w

s wae wEnd W ER #ad & e
Aty 4= fre fafies wadl @ swan 50
27

wln s & AR Wk wew @ aen =

A 3

T sl AT w27 WAl st @ AeE

B e e T 1V |t W B 1

@ 3 =g Al gfted & anrg T
7

w1 e WEE @ IEE a0 JY T
f 210l AEEna 9 wANA & amE Al
e wE T RET 2

(i) *We sce convergence among some sets of

countries but a lack of convergence among

P.T.O.
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(b)

(c)

()

(i)

(11)

{1i1)

(i)

14

the countries as a whole® Show with the help
of a diagram how the neo classical growth
model explains this phenomena. What other

predictions does this mode] take?

Daes this prediction of the ncoclassical madel

explain the differences in growth rates across

the countries of the warld? Discuss.
(4.5+3)

What are the determinants ol expected
profitability of investment?

Explain the rcla'lionship hetween social
infrastructure and each of the following -
investment share of GDP averayge vears of

schooling,

What are the determinants of soclal

infrastructure? (3+3+1.5)

e
If the positive interest rate differential in

favour of a foreign monetary centre is 49%
per year and the foreign CUIT¢nCyY is 4l a
forward discount of 2% per year, roughly how
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much would an interest arbitrageur earn {rom
the purchase of foreign three-month treasury
hills if she covered the foreign exchange risk?

(ii) Write a short note on ‘Crawling Peg System’.
(4+3.5)

(#) (i) '=a 2 D ww wE § G Pwr w2
T W A sl 2 S0 v wE w6
wera ¥ G & qa-viaftes few 4= |
T # TR e w21 9% qved i e
wirgaTfiat e #7

() w - i e € aw i gf @
C N faem ¥ i 9 e w27
Cad '

(@) (i) FAm & siftm aswea @ Pl = 37

(i) wenfar gfaE e s fFeatatas 3§ @ gas
% A wAu F =R w - e Ol 3
w1 faw e, wEl fen & sitea ad

(i) wenfew afmd 2@ 2 el a9 4
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(i) ufr o= fads wz F3 F W F FEREHTG AT

(ii)

w7 e W 4% # it fERE we wiE oA
2, # 9T W R, A& W At 97 v =T
sifdds wie § feeer @omom fRa A wEe
%Mﬁ;ﬁ'ﬁ%uﬁaﬁﬂﬁ%ﬁﬂma‘rﬁaﬂaﬁ
w27

Cferr u Fvew’ T ue afe fegt e

(3000)
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wrEl & faw Faw

1 =9 wE- B fien &t s o o Pl e w s

g fofey |
o WA A T s O v @ IR A |
3. Al yE # & W 8 |

4. mﬁ-mmm@aamﬂﬁa@m;m
w= % Ry st axfm wwe € | w aoes & e e
FyHeE Tl T HEmE FY e o e

5. T wET—E W I s R Rl v v A &g, S
¥t IR T A U 6 B ey |

1. State whether the following scatements are True or False. Justify your answer,

(i) Inlinear regression models, r* value is invariant to changes in the unit of
measurement, as it is dimensionless, -

{ii) An addition of a varisble ina regression model with 30 ohservations and 4
varigbles, would always lead to a rise in the R?and adjusted RY, given that the
additional varisble is statistically significantly different from zero at =20

{iii) Ir: the regression involving standardized variables, the ntercept tem is
always zero.

(iv} The correlation coefficient between U = 3X+2 and V= -4Y+3 is the same as
berween X and Y.

(v) In & multiple regression model ¥; = §, 4 foXy + A3y + 1y, testing & joint
restriction Hy: fa = B = 0 is same as testing for Hy! A = O and Hg fiz = 0.

{523=15)



3495 ' 3

1. gaw f& feeefofae sus &6 § o ovg) sma o & iR afe
EqE

(i) ¥fas vimws Agd &, R® 79 #1958 A ofEds & Qv
oy & ST Oy s IR B

(i) 30 yEerwat WY 4 T F Ay WA AEe A TR W F
sfafea, g R 3R @Eatea RY # aEf & a0 @ s,
T d@d §r % FARET T a = 20% W YT @ ASTHT T
¥ AEeAqu w8 e

(iilyzm=frpe w7 ard wfenrae #, ey e T o e B

(MU = 3X+2 AR v=4y+5 & dfiu weady aome 7l ¢ oo X W
Y & &g gl

{v}mwﬁmm:rmnnﬁ,w,x;[wsxs,u,# T YR
VAR Hyf;=f=0 & D& H;:f =03 Hufh=0%F
qiiEor & w@AE § (5x3=15)

2. {a) Consider the model
Yi= By + BaXy + By +
where,
¥; is the long teom eomsumption measured in Bs thousands
Xz i the income measured in Rs thousands
X3y 18 the age measured in years

(1) How will the estimated intercept and slope coeflicients change if the unit of
measurcment of income is changed to Rs lakhs,

(ily Suppose the researcher thinks that usually consumplion increases with income
but at & decreasing rate and consumption increases with age. How would he
modify the model 10 see whether the data supports his hypothesis?

(1ii) Suppose the researcher wants to assess the relative imporance of age and
income on long term consumption, what modal should he estimate? Explain,

(3+2+2)

(b} Let Xz be the hours spent on Mathematics coaclung during 2 week, X3 be the time
spent on studying other subjects and Y be the scores obtained in the mathematics final
exam. The following summations for 23 smidents were obtained as below:

P.T.O.
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.f: = lﬂ.ja_ = 5_.? =12 =23

Zz§ = 1z,zx2xg - B.ng = 12.szy = I{!.zxﬂ = a,z;;ﬂ =10

%2, X1.and v are variables measured in deviation form.
[ Estimate the following regression ¥, = B, + Bl + Baly +
{ii)  Estimate the standard errors of the slope coefficients.
(iii}  Obtain B* of the regression.
{ivl.  Interpre: the slope coefficients and comment on their statistical
significance.
(2+3-+1+2)

2. (%) Few or FEw S

Vi = By + BaXap + BaXa +
=l Oy,

¥, gt s F Andy o wd sl f moe B
Ky TOWT TI2 F A T FW B
Xy Tt # Al g g ¥

() =fx srw fr m & g Fr FE T F T G S @ e
e I N S aed

(i) 7 S B AT woar § B T R W o & | 'vd
ded! ¥ afes vedt gr W AN wue 3 & wn agar €| O 9% due
¥ v Afse & & TMa 5T W 20 SR OREET S e
A & oo w

(iii) AT ST B s Sl R & swshr O 3R HR T & EmE
HEST W FwER oAl TIE &, o 39 T FiEE w7 EEe e
TET? e Hiie| (3+2+7)

(@) AR AT X, UF TAE ¥ N a0 # e o fan e a2
¥ X, 3T faoet & wormw & feern T wR AR Y S & e
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e # are o ¥ 28 ol ¥ fav MeRilE s S g
R

K=10,8 =5F=12 p=23

z:; = Iz,z:tzx; = B.ng = 12,2;1}" = 10;213}' '—'ﬂ.z}'z =10

Yo, %5 3T y Prewa w7 % Ay e T )

(1) PO SRR &7 S T ¥, = i+ foXay + akar +

(i} womer aoTiE fy A Il & WA e

(iif) wfovammar & R* wroe e

(iv) Zema aoTs i smeAr Afed 3R 3AF witadr g 7w fegoh
E (2434142

3. ) An mdividual is hired to detsrmine the best location for the next branch of a
famous family restmurant chain ‘Foodies’. The individual decides o build s
regression model to explein the gross seles volume at sach of the restaurants m the
chain as a function of vanous descriptors of the location of that branch. He considers
the following regression (original):

¥, = 102,192 - 9075 N; + 0.3547F, + 1.288,
58 = (2053}  (0.0727) (0.543)
n=22 R'=0379 RS5=38427

where ¥ = gross sales volume, N = the number of competitive restaurants nearhy, P =
the population nearby, and I = the average household income nearby,

(1) Interprer the slope cocfficients of the regression and R,
(i) Suppose we add another variahle A to the regression above where A = address
of the restaurant. Consider the modified regression given below;

¥, =98,125 - 8975 N, + 0.360 P, + 1.301 I, + 58.07 4,
se= (2082) (0.074) (05500 (9521
n=211 R%={§95
Do you think adding a new variable A has improved the fit of the equation? WhyWhy
not?
(iif) Do yeu suspect & problem i part (i} above? What is the problem and what
could be the consequences of the problem? How will vou correct for the problem?
(iv} How do vou conduct Ramsey RESET test to check for the likelihood of
specification error in the model?

P.T. 0
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{v} Suppose the average household income (I} is not measured comrectly. What are
the comsequences of this on the propertics of the OLS estimators? (2+2+3+3+2)

b) The following regression is run on 240 doservations.

¥y =By + PaXa + Bala + B +

The residuals obtgined have respective skewness and kurtosis values - 0.097 and 2.56.

Om the hasis of the given information, how would you lest the Normality assumption

of residuals. Stata the Null and Altermative hypotheses. Do you think that the test is

walid if the tegression is mun on [0 observations? (2+1)

3.%) T FRREE SR TR AEe e A e e & R et
T EURE FOT F BT O cfdd S O T S § e 38
W#mt&ﬁmhﬂﬂﬁﬁ*ﬂ#mﬁmtmm
# o A & A T e S & fav 0 e SJee e
Rt dar | =% Beetates i () W BER FTE E

¥, = 102,192 — 9075 N + 0.3547F + 1.288 J;

se= (2053 (0.072T)  (0.343)
a=22 R*=0579 RS8=334.27

s Y = wFw A @ A, N = yaeaw F wiaed e S wem,
P = IE-ard & SEEs, WY | = wE-aE e B A

() wienmmer 3R R & aame s Y e i
Gy A ST R 2 59T & SR T 0 T O A Siee § SE A =
e & Al S BT e @iiE s W e S
f, = 98,125 — 8975 N; + 0.360 P, + L3017, + 58.07 4;
se= (2082) (0.074) (D550}  (95.21)
n=22 R*=0405
war yToE Foar B B UE AT O A FSE ¥ A & e ¥ U ga
&7 =t &t ad

(il T TR FTOE M (i) # PR w1 wRE &7 wee Far
AT TEET % ThunE Fu1 g aEa 2 any gaen o & S S

(v) wiEE # AR 3Rt A @ & wiw & R e R R e
(Ramsey RESET Test) & waifsig sict 87

() e S B atEE OYe A (1) F Al & d A A e #) s
OLS HefAie & Uil 5T & 9o asan §7 (2+2+3+3+2)
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W) TR T 240 Sermif o7 SeEr =@ i

Ye = By + Bollay + BsXuy + Pakag +
e Wewt & AT foeee {skewness) T wERE (Kurosis) w
0.087 M 2.56 &1 & 7% FwEHr & AU W, W9 AT € A
ReT & w{iEr F FE) g A Swes ofiEeget @1 T B
T AT T R wiieTr Avw ¥ AR i 10 sEetat oo semn
T g7 (2+1)

4. 8) A regression equation includes a quantitative dependent variable (Y= wages), a
quantitative independent vanable {¥=years of experience) and rwo qualitative
variabies; Gender and Education Level with twa categories each; Male & Female; and
‘Graduate & not e Graduate. Assume that the qualitstive vasiables do not interael with
each other.

(i) Using intercept dummy variahles, wrile the wage regression model if the impact
of years of experience, gender and education lavel is to be analyzed on wages (use
Female Ciruduate as the reference category). Write the estimated equation for
Mule Gradunte entegery,

(i) How would answer in part (i} be changed if the Educational Lavel has three
categories instead, namely, Graduate, Post-Graduate & Ph.1,

(i1} Bused on part (i), write the waga equation fer the two speeific categorics, (s)
Female with PR D. {b) Male Post-Graduates,

(iv} How wonld the model in part i) be modified if the objective is to examine
whether the marginal effect of experience is gender-gpecific?

{v) How would the regression m part (1) be modified if qualitative variables interact
with each other? (142 +2+2+2)

b} A random sample of 200 vehicles traveling on rough roads with a posted speed Tmit
of 35 mph on such roads resulted in 8 sample mean speed of 37.5 mph and a sample
standard deviation o 8.6 mph, whereas another random sample of 200 vehizles with 2
posted speed limit of 535 mph resulted in & sample mean and sample standard deviation of
35.8 mph and 9.2 mph, respectively. carry out o test at 10% significance level to decide
whether the two pepulation distribution veriances are identical. (%)

4.m}wﬁmm#wmmﬁmww=w,ww
AT T (X= ) AT 2 e W R st M s e
el A 2 AT gav anrm wfeer A dspe st de 81 AE A
R 2t PR W T gEY # o Tt F :

(i) YT 7F TT (Imercept dummy variables) 7 ST @ T, TGl &
A Hiew R, ot 377 T ot & yagwa, W ol fien waw & wwe &

P.T.O.
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wmma'mm#mﬁmmﬂmﬂmlw
mmtmmmﬁ'ﬁm

ﬁaymmmﬂmmmamm.mwm
muﬂﬁaim(i}#mﬂrﬁ'lm

[iiqnm(u}#mutafaﬁwwasﬁumamwmv.m
Ay &, & FU HRST (@) FO TR

nw;mmmm%hmﬁmmmmmﬂwg.m
m{it]#nﬁsﬂﬁhﬁmﬁwmﬂ

tvjﬂ@mﬂﬁwﬁmmﬁrmms.mmmﬂmﬂ
= S g fegr ST (242+2+242)

3 TEE aﬁmwmﬁmqﬁvmmmﬂﬁ 37.5 ¥ wix W
mmmﬁmﬁaﬁmuﬁﬂtwmt, At 200 =T & TR
st Teftos T § S 85 e qFy HE A IR WA F RO FRT
AT A 45,8 e W W I AT Fw A 9.2 #rm ufa o o

s B 10% FE=r T T TH wiewr ffEE & 2 e A e
gorer & an =it (5)

5, Quarterly datas on country ¥¥7Z was collected for the period 2005-2012 1o estimate the
relation hetween forcign direct investment (FDL), trade openness (TO), mross damestic
product (GO and exchange rate (E). TO is defined as ratio of export plus imponis {0 Gop
and 1 = trend. Folipwing regression wis estimated:

FDI, = —058 + 0012 E; = 0.025 70, +0,006 GDF, + 0341
ge = {0.09T) Sty (00 {0.013] (0.0%
RE=0004 d=145

i) Inteprer the estimaced slope coefficients. Do you suspect Som proklem with the
ghove regression’

(i} What is the naturs of the problem? How do you Know? Explain it congequences?

% = 315—:;‘&-*-,3“%4—,5;;;7}4- we . Will this transformasion solve the

problem mentioned w {if) sbove? How? Can you compare B2 of this model with the

mode! above?
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[1ii}Suppose now the regression is estimated as given below:
FOT, = =074 = 0.042 T0, + 041t
se=  (0.05T) (D019} (0.364)
RE=0.896  d=1.34

Test whether the regression specifled above suffers from first order sutocorrelation?

Which test will vou use and why? (Use a = 5%)

{iv)If the errors obrained from regression specified in (i) above follows higher order
altoregressive process then how would you test for sertal correlation? Give the
steps of the testin detail.

{v} With reference to the regression specified in part (iii), What will be the remedy for
the problem of autocorrelation if it is detected? Explain.

(24343 +344)
5. XYZ 97 2005-2019 #7 33y & v $onfers ¥ weger Rdeh B (FDD,
B W9 (TO), Fhal 83 37912 (GDP) 3N Rfe=w 7 (B) F o wu &
mgmamﬂ%ﬁ-‘«umﬁmmmmﬁmﬁzsﬁrmtmt
¥ # oftenfie R amn ¥ 3t = g RomTae vl @ s
T A
FOT, = —0.58 + 0012 £, — 0.025 70, +0.006 GOP, 4+ D34 ¢
se= ((L087) (0.013) (0.004) (D.015) (0.09)
RI=0004 d=145
(i) AT SR AoTE B s $ifor FOT ITeET IO oftees & A
T FAEA & 6E 87
() TarET &) Wi F R I o AGH? FEE gROTA TET?
ﬂ=ﬁn+ﬁji+ﬁiﬂh+ﬁaﬁ%+“r-ﬂﬂqﬁﬁﬂmfﬁ)ﬂm

GUF T GIPy

FAEDT & FAHE HE? FH? F FT §H Aew F R H ga TR Azw
A& T B
(iil) 7w e 6 3 wfowee & e A9 R v

FOI, = —0.74 - 0042 TO, + 041c

se=  (D.037) (0.01%) (D.364)
RPF=089 d=[34

P.T.O.
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mﬂm%mmmmwﬁmﬁm;mﬂwﬁ
mhuﬁmnwﬂﬂmmnﬁ{u=5%wmm

[lv}aﬁmﬁquiyﬂﬁﬁemﬂz#mgfmmmmimb
mmmmﬂrﬁmmmm*ﬁmﬁqﬂmmﬁ?m
¥ ot & REaR @ TUm Al

(V) m{in}ﬁﬁftﬁmhzﬁzﬁﬂ,ﬁmﬂmwmmm
T T 9T BT weAEE | (24343 +3+4)

6, n) The Home Ministry of & country wantsto test if petty crimes {miner thefts) are higher
i1 statcs where poverty rates are high. They obtain data on several variables and ran the
following cross section regression for 15 states in the country,

€, =63275+ 0.1147 PR, — 00712 LR + 0.0862 SDF;

Se=(3.129) {02713} {0:0361) ((.03834)
n=35 R=0.6876
where C = Crimes per lakh of population
PR = paverty rales
LR = Literacy ratd
SOP = State Domestic Product

(i) A prion what gigne are expected for the explanatory varishles? Explain your
BTEWETS, 1
(i}  Testfor overall gondness of il of the regresgion (Usen= 0y
(iif) Another model was also usad and following results were pbtained:
In€; = 2142 + 0.01186 inPR — 0.0548 InLR, + 0.0921 InSDP
Se = (1.102) 00671 (0.0259) (003647}
a=35 RA=07013
Interpret the coefficiznt of in SDF,
{iv) How will you conduct Mack innon-Whire-Davidson (MWII) 128t 10 select
which mode! is better? Wrrite all steps clearly. (242+243)

B) The regression equation gIven in part fa) is modified ay follows:
{\=123.83 -0.0089 LR,
This equation was cstimated using 50) cross-sectional ohservations an states, by ordinary

least squarec {OLS). To cheek for heteroscedasticity related to LR, separate regressions were
nin for the 17 states with the lowest LR and the 17 states with the highest LR, The sum of
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squared residuals for the low LR states was 270, The sum of squared residuals for the high-
LR states was 91,

(i) Compute unbiased estimates of the varance of the amer term in the two
sl‘lbaamplw_

(if) Conduct the Goldfeld-Quandt test at 5% level of significance.

(i) Regardless of youwr conclusion for pert (i), suppose vou belicve thet
heteroscedasticity is indeed present and that the variance of the srror term s
inversely propertional to state LR: Var(g) = "fml, where ¥ = an unkmewn

constant, Explain how you would mansform the dam ta satisfy the classical
assumptions. (2*3=6)

6. %) Bl Ju &1 % HIWE A o W @B owm ot sy o)
FUt A dRE T W e v f A ot o oy w F ool
maaammmmﬂammmmmg

Ly = 6.275 + 01147 PR, — D.O7L2 LR, + 0.0862 $DP,
Se=(3.125)  (DD2713) (0.0361) (0,03834)
n=3% R=06876

gl C = Wi 9 SAHEE O HOY
PR = it &¢

LR = |meTar 27

SDP = TsT @iy 3%

() T afiEar sETeRE W & AU 3 i e 5 A o
err Hfad

() wfeeme & fe @ 77 seod & @v oo S5 (o = 5% =
v A

(i} T F=w FiEe w mmfﬁmmmﬁmﬁﬁaqﬁwwmgm

Ind) = 2142 + 0.01186 inPR; — 0.0548 [nLR; + 0.0921 lnSDP,

P.T.O.
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Se=(1.102) {0.0672) [(0.0259) {0.03647)
n=33 R=0.7923

In mt@ﬁﬁmﬁmt

mﬂ?mﬂsﬁmtwgﬂ#MMﬂm—mﬁ-ﬁW{wm
oo &9 w0 o ot @ e w & R {2+2+2+3)

) T (%) & P T g FHE ﬁﬁﬁlﬂmmwwt
(= 23.83 00089 LR

nma@aﬁmﬂmm)mw“fsnﬁummﬁ
mmﬂmmwxwmmm LR & weEMOH
ArmydfrEar (heteroscedasticity) & i w0 & fao, 7@ &4 LR T
17mm:meﬁmwm#mW-mmmm
mmmmmmtﬂwﬁrmﬂmzmmmm
et & fre o yafaseh &7 A 80

{i]ﬁ:ﬂa@ﬁgﬁm#ﬁmﬂ*ﬁw&'a@nﬁﬁmﬂmi
tliymmﬁwmﬁmmtmwmmm

{iiiy ®wT () #mmm:w.mmmmm
w#mgmgﬂrwwmmﬁwﬂt Var(e) =
Tgﬁgl.sﬁwwmmwmm&ﬁmmmmﬁ
= e W & T o @ 4 wieRa = (2+3=6)

7. a)Th:mﬁmmd:mnﬁanfms&tﬂofTVisnsgivmbﬂaw:
Sales = 118,91 - 7.908 Price +1 Saiadvert
(se)= (6.25) (L096) {0.683) B3 =0.448, n=30
where Prige is price of TV measured in Rs.
Sales is sale revenus and Advert i advertising expendifure, Both Sales and Advert pre
measured in t2rms of thousands of mipes,

(i) 1sthe slope coefficient of price statistically different from 17 Testat e~ 2%.
(i) Caleulate the clnsticity of sales revenue with respect to price b average sales
reverme is 300 and average pnce is 1007
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(i1} How weuld vou fest that an increase in advertising expenditure will bring an
inerease in sales revenus that is sufficient 1o cover the increased advertising
expendirure? Clearly state the null and altemative hypotheses, Test at a=5%,

(i) Estimate the sales revenue for a price of Rs 6 and an advertising expenditire
of Ks 1,200, (3+2-3+2)

b} Consider the following regression K = BX; + o where ﬁl 15 the OLS estimator of §;.
(i) Find the valus of ;.
(i} Find Vi)
(i) Verify that F, is unbiased, 5

?.m}ﬂfrﬂﬁﬁr%ﬁvﬂﬁnﬁﬂmmﬁwwst

Sales = 118,91 - 7508 Price +1.863Advert
se=  (f35) (1.006) (0.683) R = 0448, =30

E1 price &t & fia w9 F 7T T B
wﬁmwamammmmmmmmw
FaRl ¥4 & Ar e &
{I}wwmmmwﬁm“#t#ma?ﬁmﬁm
|
{ii}ﬂmt#ﬁuﬂﬁﬂm#aﬁaﬁmﬂmﬁmm
ST 300 § # dtEE gew 100 i
{iii) mﬁmwﬁﬁammﬂqzﬁaﬁ#mﬂm
mmnpﬁwmwmmﬁmmnmmm
YREATH B T ¥ a5 a=5% 9 &FT AEY)
{lv}smﬁmaﬂrmﬂum#ﬁmm*ﬁvﬁﬁm
F IR T [342+342)

mmmﬁwmﬁm&nnﬁm+mmﬁiﬁmoL5ﬁm

Fi

(i} & & = 7 S

(i) Vi) =fern

(i) wearT @G R 5, Freqer b (8)

P.T0,
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#78 Appendin D Sharistioal Tubler

TABLED.
Aress Under the

standard lred Bormal

Distributlen

Pr{0= 22196 = 04750
PI{Z =196} = 0.5 — 04750 = 0.025

14

s
A4

A6l 498
- Ag7a 4%
; 4584 - ATBS
AURE 4080 AB9

1064
T443
THOE
2157

42480
e
L
A0

As77

- 4790

LA

3T AT .
- B =
Of A4TE

ARDS

4616
4693
4756

,ABOE

4850
48B4
4911
4532

49152
4072
A58
4985
4989

'ﬂ'rﬂ i

493 L

4961

AT

AESE
A1

-1'351

AT6T
4873
49K

4514
2957
4964
AT
4981

asis 4986

4990

A990

Mu:m“ﬂlﬂmm

namu,snu-a:m!n-m

fh i ghei-huaied 131 -Fd-ﬁbtnhﬂul,ln,!z ﬁkhuh-lhnnmﬂ i
wpmeneirical s e 1h berP-haned tail i the pama 1 e Al g b
A=l Es It = 4750 Therefcer,

wribwtion id
i el Fer exampls,
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Example
Prie > 2.086) = 0,035
Pr(t= 1.725) =005 fordf=20
PH(|l] = 1.725) = 4,10

Appendin O Sirvienl Toblex 870

B.T 0.
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880 AppendixD  Sratistical Thbler
TABLE D3 Upper Pereentage Pofnts of the F Disivibation

Pr(F ~ 1.59) =025

Prif =242 =010 fordf My =10 ‘-“‘;;,“‘
Prif =314 =005 and ;=9 Thprca
PriF = 526 =00

L) 104 5324

19 5 e
‘aaz. 9.4 .54l

K da:g L
M1 143 244

iy

2 g ae w 3
gL gAY 935 Wiy g
194 Wa 0 194

- PR e L
sa sa sal
ary o ETE BM
LOATE R e 2
oA oA poM
PEC R T T
586 %94 AW
g THA ke
18, -‘-,-»I -!‘-.9._
o R
oEs

Se ek g a0 se sw Ams s 5w S

mmzs.hm:unm?d.w:y-ymuuu*nmmmwhmmlm

e F
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Appendix D Siicel Tebdor 881
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BA2 AppendixD  Sttisicel Tahler

TABLE D.3 Upper Percentage Polnts of the F Distribution  (Conflwed)
d‘l‘ﬁ*— i _--r- :I..‘_'i.'__ =% - I _a_ B :::'- ; i G

m i S, s i for rmemeratar M
g

nn 393 Are

VA AR a3 ke
LETY EeETLE 20 20D
o S AR TR

a2 an 3




P.T.Q.
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884 Appendi D Satstleal rhles

TABLE D.3 Upper Percentage Points of
i e e
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_Example
Upper Peresntige prix? > 10.85) =035
Pe(x? = 2383 = g25  ford!
prizt = 31411 =003

up P

oo remier e |00 i ERprEROT.
- v of Teedom.

o —
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Appendin D Startotical Trbles  B87

L8194
3131830
AT BT
34,3672
35,7185

P arabed
. 3RSE2Z
 3u5hER

1400
427956,
44781%
43 3585
465278
48,2859
49.6448
40,0933

ST
TS
18321

128299
140,165

g
gg57E2 | 1OVETES
CAbrses . of13ias
ase fm0e

Antree Abrdiged Mem B %, Peaen and F. O Purtiey, ada. Pirumctia Tatviar fiar St iicar. i U, Kk, e L Cprvb e Lleeven sy M, M Vol 1880
Feprurnead iy permslon of the pres el vciess of Birenti

P10,
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Be% Appendia D Selignicai Tables
TABLE D.5A Durhin-Watson o Statistic: Significance Paints 0f dg and i 8r A Lavel of Significance

S .
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¥ | 930, vt By, W, Farestmion: Py nts vt 48,
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Appendin D Satiitical Tables 891
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Bl PppendinTacks

Table A2 Standard Mormal Curve Argdds = AT=0
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v BpeeduTiken A7

Table A3 Stamdard Nermal Curve Aress feort) Wi} = AE = 5)
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