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1. a “An increase in monetary growth (a monetary expansion) leads to a decrease in
interest rates in the short run, but to an increase in nominal interest rates in

®

nominal
the medium run.” Explain.



i .quilibrium. Examine the medium-ryn
b. Consider an economy in medium-run equilibrium. E IMipacy

' he rate of un
Jf an increase in petroleum prices on the level of output and th employmey
OL wle :

1 this economy.

(75)

¢. Consider two alternatives for income contraction. One is the removal of an
investment subsidy; the other is a rise in income fax rates. Use. the IS'-ITM mgdcj and
the investment schedule, to discuss the impact of these alternative policies on ncorme,

interest rates and Investment.

(7.5)

a. "o e (R weRen) & FROr At SAST & A dHE A A g g
e HAHRA H Jofer gl &1 THASETI
(7.5)

b. AEFEFN A & e v sera W AR i 5w anferewr @
dQfermT Al # et & IRy 39 & TR T SRR $ o W e
S A g arer gt @ uderor i

(7.5)
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(1.5

. a. Consider an economy where all economic agents have rational expectations and
characterized by the following system: o

Aggregate Demand: M.+ "V, =P, + Vi

Aggregate Supply:  yi= vt B (Pt—1Pf)

Money-supply rale: Mt =g Ye1t e, whereE (g | I.,) =0

The notations have their usual meanin gs.

Show that only unpredictable money supply changes can affect
this system. Predictable money supply changes have no cffect

variable. @

the level of output in
on output or any real



3. a What Is the diffcrence between the original Phallips curve and the expectations-
augmented Phillips curve? In this context, explain why the natural rate of

unemployment is called non-accelerating inflation rate of unemployment (NAIRU 0%
(7.5)

b. Bring out the merits and limitations of using adaptive expectations as a method of
forming expectations of macroeconomic variables. Discuss the model inconsistency

problem associated with this method.
(7.5)

c. Explain using the AS-AD Model how the output eventually returns to the medium
run in response to a monetary expansion? If expectations are rational is money neutral
in the short run? (5, 2.5)
' _ (7.5)
a. U ffocy 9% @ yerr-Heed e 9% F AT ¥0 5W Weed A
FEETET B A B UGS o B ol TR Al ReEnd & (non-
. accelerating inflation rate 6f unemployment, NAIRU) &l &gl Sirem 27

(7.5)

b. TERr e T B gt e B ve R F dR R IgHeerRiel AR
R (adaptive expectations hypothesis) s (0T & &ISi &l fadasr &ifei) 5w

fafer & @ weafPud #fe@ IRV (model inconsistency) I WHEAT o
faadgs, Hrarwl o
(@.5)

o AS-AD #Hisar $1 wErar & GEensT % Hifs JRRer & IRUIEREEY 3o edd:
(rational) g @ T HeT T 3 oY BerdE el 87 (5, 2.5)

' (7.5)

4 a What is the role of expectations and the risk premium in the portfolio balance

approach? Discuss the portfolio adjustment for an increase in domestic price level

under flexible exchange rates using the portfolio balance approach.
_ (4,3.5)

b. Why does exchange rate always overshoot its long run equilibrium following a
monetary expansion? Explain. (15)

c. Consider an €conomy characterised by fixed exchange rate and flexible domestic
price level and fixed foreign price level. Suppose the economy was initially at

unemployment and trade deficit. Using the AD-AS framework, explain how the



(7.5

h, b and k in the transmission mechanjs
m

parameters G-
to the resulting change 1n equiliby
s libriy

b. Discuss the role of the
ending

increase in government sp
ave their usual meanings.)

linking an

:ncome. (The notations h

(7.5)

ow the impact of a fiscal contraction on output

c. Using appropriate diagrams sh
lassical and Keynesian supply conditions.

interest rate and price level under C
(7.5)
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SEETE (rational) § AT S AT AHEOT T & &ary afoid Y Fdl §

AT AR M+ Ve=Pi+wn
T : = yp+ i :
Jmgfar: yi=ypt p@I—uP)
Hl- x =
AeT-3Td i ﬁ-!m:r - Mt=a yia+e, whereE (& le)=0

Tl udiel & AeTE SEiad 319 B
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75
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c. TSR Hhdel & YRUTATR
Wﬂmﬁ%ﬁﬁﬁmmqﬁr‘mﬁj S & q FHa T W FInd I
H ITGFT @RS A wergar § g2E0

(1.5)
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problems can be overcome automatically. Suppose cxchange rate was flexible how
would 1t affect the trade balance?

(5,2.5)
a. fde-gdl Wedeid efeor (portfolio balance approach) # weanensl g SOEHA

TS (risk premium)ﬁ?&rsﬁﬂwg?aznﬁrﬁmaﬁﬁygﬁﬂaﬁmw
A @ & oo PR & g A gEieE o SEwgdl Feded
EISTHIVT S VeIl ¥ FHSET

(4,3.5)

b: HIETF yaRor & aRvimeasy R X gAT 39 S EgEEdT a &1
I b ke S &2 gEesT (7.5)

c. TR R ox, whter fea &/ awr fer Rl fag &) o e sefeer
W faR AT #@@ Gfew & o sicreer IREs & RS § SNR 'R S
Feafa & ol AD-AS @5 1 TeRiaT ¥ TR 5 3w @ & Y SR
gt Sest| A Nfoe fF Ry o wdd O, o se wuR Hederd T F1

(3, 2.5)

- 2 What is the difference between uncovered and covered interest arbitrage? Ilustrate
with an example how the net gain from covered interest arbitrage tends to dummsh as
covered interest arbitrage continues?

k- (4; 3-5)

b. (i) Under fixed exchange rate, per‘fe_dt capital mobility and fixed price level, the
Central Bank cantot run an independent monetary policy. However, an increase in
budget deficit would have the opposite effect. Explain,

| 5)
(i) Assume the fél[qwing_excllgnge rates:
$2=£1in New York
- ¥410 = £1 in London
¥200 =$1 in Tokyo
Indicate how profitable triangular, or three point, arbitrage can take place.
(2.5)

c¢. (i) Distinguish between absolute Purchasing Power Parity (PPP) and relative
Purchasing Parity. Is it true that if the absolute PPP held, the relative PPP would also
hold, but when the relative PPP holds, the absolute PPP need not hold? Explain.

(5)



(4,2)

i1) Why does the relative PPP theory tend to predict ovelfval_ueFI CXChfﬂlgeorates for
1 | ) - A g

[1 loped nations and undervalued exchange rates for developing nations?
developed nations

(13)

a. JTeslicd (covered) & ATBIET (uncovered) €T 3cIRIUTA (interest arbitiage) 35
HEI A IR §7 U 30T B Fgrddl & FASSY & aeaiRy ey
Wﬁﬁﬁmmmsﬂmﬁmmﬁﬁﬁm
FH T B B

(4,3.5)

b. (@) R R =X, o dr ot SRR e e S wo & e e S
EaaeT Hifew AT T T o, W] WofT }IC # FEfY & g sw Reda awy
THSET : , (5)

(i) 77 AT R R gt ey s &
IS H s2=41
FIET{ ﬁ- ¥10=£1
o ¥200=51

RMST B R v Beonarss o B-feg 3
| ' o e
<. (i) ToIR9ET (absolute) shererfs HHAT (purchasing

power parity)  HTUET
(relative) IR THAT & AT 3oy e 0 e e

(4,2)



(ii) Il PP PH A S %F_g e Heg CIEH (overvalued)
EIGEE el g faerasiier QTEQ g@ hH Hed drer (undervalued)
e el qOhAd #e & Yqr T B & (1)
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Q1. State whether the following statements are true or false. Give reasons or

a) The means of the actual Y values and the estimated v value

same, if the least squares method is used for estimating the
By X; + u;.
b) In a simple regression model, the F- statistic of goodness-of-
the square of t-statistic of estimated slope cocfficient
¢) Suppose that the coefficient of a variable in a regression equation js
significantly different from zero at 20% level of significance. If we drop this
variable from the regression, both R? and adjusted R? will necessarily fall,
In the log-linear model the magnitude of the estimated slope coefficient is
invariant to the units in which the explanatory variables are measured.
e) The OLS estimators are best linear unbiased estimators (BLUE) in the
presence of perfect multicollinearity.

proof for

§ are always the
PRF: ¥ = B, +

fit is equal to

[3x5=15]

a1, & Frafafes gooe s § sy s STTTIHATIAR FHROT JT FHTOT

2T |

&) arxfas Y eal won srwfen Y geat o1 oy w¥er v B & af
BT Y qoul PRF: Y, = By + B,X; + u, & forg ATH % Y et
SUART faar ar 2 :
() RO ARETHT AR A, SReRIaT @ arenTs (Goodness - of - Fit) & farg
F-afaeen 3R el et Ponie & t-ufiewt & o7 qwey 2 =
(®) W 1 W& TR T § e wR B qomie 20 gRe deiear &
WR W I Y A5@Ye B @fﬁa%ﬁm%m&gﬁwmﬂm‘ﬁfmm
ﬁwéﬁ%ﬁ‘rﬁﬁmwwﬁ%ﬁmmﬁw;
(&) ST "ies # IrislenT oo ToNE §9 go1dat ¥ auRafia B £
Srad AreT s R BT 99 fBar Sy
{a)qpﬁagﬂ%@maﬁwﬁu%ﬁmsm,w%@nmww
(BLUE) &8I & |
Q2. (a) Let the population regression function be:
Yi = By + ByX; + u,
Suppose the error variance has the follow
Efuf)= %%,

Transform the above model to obtain homoscedastic error variances. Does the
transformed regression have an intercept term?

@)

ing structure



[5]

(b) The fc}_llowing estimated equation was obtained by ordinary least squares
fegression using quarterly data fo

11991 to 2010 (both inclusive).
1= 22+0104 X1t +3.48 X,y + 034 Xap
(34) (0005 (22 (0.15)

Figures in the parentheses are standard errors, the explained sum of squares and
residual sum of squares were 112.5, and 19.5 respectively.
1. Which of the slope coefficients are significantly ditferent from zero at 5% level of
significance?

ii. Calculate the R2

and adjusted R* values for this regression equation.
ti. Test the overall

significance of the estimated regression equation.

[4+343]
@) = 5 <& W g w2
i’i“;Bl‘I‘Bin“i*ui
Ewf) = o2 JX;

mzﬁmﬁmm%mmmaﬁqﬁﬁﬁﬁmlw
uRafia yRers @1 o wvs ug e

(8) 1991 ¥ 2010 (@ wifdel) & v P aiwer @ wganT Ry g S
T Fee sfeTe g P stef wfeker @ e R s 2|

.= 22+0104 X;;+348 X+ 034 X,
(34) (0.005) (22 (0.15)

mmm%aﬁmewgﬁzﬁ%ﬂmaﬁmﬁﬁw (Essmwmﬁr&ta@ﬁhm
T (RSS) FFE: 1125 T 195 B | ’
(i)s%?ﬁ@ﬁﬁ%ﬁ%ﬁ?wﬁ?wmw?@ﬁm%%?

(it) T UfTET FHERo & U R? e ERfSE R2 3 o 9y

(iii) srrfor Tfar Toie & |t weiw @ ade St |

. (a) Consider the follo..ing model:
Q3 (a) Yi =Bl‘|‘Bg X['+83 D3i+B4 D;I-%ui .
where Y = annual carnings of MBA graduage,. X = years of service.
Ds; =1, if MBA from Harvard University
= (0, otherwise
Dg4; =1, it MBA from IP University
= (), otherwise ‘
i How would you interpret B; and B, cocfficients?

©



- [fB, > By, what conclusion would you draw?
1111 SUPE’OS ¢ the above model is modified as:
1l + F
Y; =By + By Xi* B3 D3t By Dai + Bs Doy + B, p oy o,
i

What is the difference between this and the earljer model?
iy, Interpret the coefficients Bs and B, .
v. How would you test the hypothesis that B; =B, =0

[2+2+242+4)

(b) Explain the *Jarque-Bera Test’ used for testing hormality of etror termg, [3]

(@) Prfeiad diea R =R @iy

Y; =By + By Xy + By D3+ By Dy +uy

WIEl Y= MBA 10 & dIN& Y , X=9ar & a8
Dy; =1, I MBA grea€ & frvafuremy
=0, 3=y
Dy; =13 MBAIP fawafourey & 2
=0, g
(i) T By AT B, BT ¥ URYIfT o |
(ii) afe By > B, a9 @1 forepd frren?
(i) AT fF SWRIFT Aed o) aRefda frar smar 8
Yi =B; + By X; + B3 Dy; + B, Dy + Bs DyyX; + Bs Dy X+ 1
g% a7 U Afee @ 4w ot |
(iv) UM B @ B, &t &y R
(v) Bs = B; = 0; 39 URbou1 &) 39 S o317

@ e W & SR St @ g -3 i (*Jarque-Bera Test’) &I ﬁ'a?ﬁ
£l

Q4. a) The following table gives data on the quantity supplied (in million tons) and its
price (in Rs per ton) during 2003-2010.

Ye 13003 3004 [2005 | 2008 [ 2007 | 3008 2005 ] 2010 ]
Qt‘llanmy supplied (Y) |2 4 ’ 6 g 5 8 9 . L)
P () T3 s Te—tr T3

i Obtain the regression equation for supply function Y= B; + B, X;+1; and interpret

your results

= anmate the quantitys supplied when price is Rs 10 per ton.

ii. IJ est the hypothesis that quantity supplied and price are positively related. .

i 110\‘” would the Tegression coefficients change if quantity supplicd is et
billion tons, insteac?

[3+1+4+2]



(b) Derive the relationship between R? and adjusted R values. Why is adjusted R”

considered to be a better measure of goodness-of-fit than R?
[3+2]

(31) 20032010 Y ofafdy & ey GRS e S e wv e sifeer @R
H faar man @

(a0 {2004 [ o0s | 2006 | 2007 | 2008 | 2005 010 |
T gy |2 4 RE 5 8 9 g |
Eone 13 1 : ——

() I BT Y= B, + B, X;+w, @ forw gRwE iR B Rreeien qur
37U VTR BT @TE ST |

(i) == @1 4ftf ®1 aifee HR w9 Boa 10 wTRT IR o 2

(i) sReea & St o 5 avg @ off dor Fd s w9 W dERE §
(v) ST s S aRaffe B afe seer ¥ awq qff @7 Rfae @ (billion
tons) ¥ HIAT ST 2 |

€)) Rzamwnﬁﬁﬂaﬁzq\aﬂa%@awwﬁaﬁ?ﬁmigﬁwﬁm
{Goodnesséof-ﬁit) @ "9 @ o R? B o A wERIfT R? @1 9O 99 74!
AFT T ¥

Q5.a)
A nine variable regression model gave the following results:
SOURCE OF SUM OF SQUARES DEGREES OF MEAN SUM OF
VARIATION | FREEDOM SQUARES
DUE TO REGRESSION 10357 - -
DUE TO RESIDUALS | - s
185 - 33668 176
i. Complete the above table.
W . . . . s
it State the null and alternative hypothesis for testing overall significance of

the estimated multiple regression equation,
Test the model for overall goodness of fit at 1% level of significance.
: [2+3+3]

1.

b) A researcher estimated the following regression model for an economy using annual
data for the period 1991 to 2015. The regression results are as follows (standard errors

are mentioned in the brackels and /n indicates natural log): ;

InC, = 2.6027 — 0.4024 InP, + 0.59InY,
(se) = (1.24) (0.36) (0.34)
R%*=0.92 Durbin-Watson d-statistic=0.9756
where C; = Personal consumption expenditure
P,= Consumer price index
Y, = Personal disposable income

Use Durbin-Watson d test to check for the presence of first order avtocorrelation at 5%
{evel of significance. Under what conditions is this test not applicable ?

©
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DEGREES OF
FREEDOM

21 qot B | o
a)aﬁﬁmﬁﬂﬁwq$w,wﬂmmmmmam%

(i) 5
(i) Wm o zaEe

L g ol grefapen &R R LGRS b TS (Goodness-of.pjtJ 3
i) m:ﬁsﬂﬁﬁﬂ |
W%waxeﬁaﬂ@ﬂzﬁﬁvwm—zoﬁ%mamwm@
ﬂWW@Wﬁ%WWWWWW
w@mﬁmﬁf@ﬁ%(ﬁﬁmﬁwﬁmﬁﬁmwﬁwm
Wwﬁq&mm%i)

7, = 2.6027 — 04024 [P, + 0.591nY,

(s9) = (124) (036) (0.34)
R*=0.92 Durbin-Watson d-statistic=0.9756

(@ @

et C= e SUHIT &I
P= TUHGET DIAT JADID
Y, = fdae & A 1Y
5 gRyer AT @ WR W YU & (first order) ¥IRIEH % SuRefa @ foag
fda—ared $1 (Durbin-Watson d) & 9 @1 SUANT BB SIrd DI |
R uRRefeRl & a8 Sy S9gd el 87 ‘.
Q6.a)_ Consider the PRF: ¥; = By + By Xy + BsX3; + ;. In order to check for
presez?ce of multicollinearity, the auxiliary regression is run and the results are as
follows:

X, = 12456 + 10.7943X5;

(se) =(0.86) (9.98) . R; = 0.95
i Compute variance inflation factor (VIF). Do you find evidence of
multicollinearity?
i, Would multicollinearity necessarily result in high standard errors of the
OLS estimators in the PRF above?
i, Suggest, any two remedial measures to remove multicollinearity
[3+2+2]

b) Let t ‘
s population regression function be:
The function ; .YE:BI+BZX£+ui
if _thc hetion is estimated using OLS. Derive an expression for the v
cons variance of u; is found to be heteroscedastic. Briefly, discuss
cquences of heteroscedasticity. w

7\

arjance Of_EE’
the prectic®



(@) [9R X %5 PRE: ¥, = B, + B, Xy, + By + 1y | SgeRwr & Sty o
SE @ WY W, WEEE SR @ 5§ B afems o 2

X, =12458 + 10.7943X;
(se) =(0.86) (9.98) RZ = 0.95

() SR gl ol (VIF) B Feiferd | w1 ame) s @1 g e 87
(i) ®7 Suv & wiewt ¥, qgeREd B BRI, OLS siweadl & A9 Fedr BT
Heu e w9 ¥ 9= Br?

(i) SR+ ge @ forg, Rl <), quTeRs erdr @1 gasd |

(@) |77 T e wftamg wee 2

}QxBl+Bin+ui

o;smmvawﬁngaﬁafaﬁﬂﬁmm%wﬁa%wa%ﬁw
“iZKﬁEB EIRECIEC FHifog afy u; BT TERUT B iSIRe® {heteroscedastic) =
gereies (heteroscedastic) @ =asRe URvmyg &1 3 & fdws &Y |

Q7.a) In the simple regression of the equation Z; =B, + B, X;, how would the values
of the estimators B, and B, be affected.

(1) If Z,+ 10 is regressed ot X;

(1) If Z; is regressed on 3X;

(i11) If Z; is regressed on X; — 5

(iv) If 2Z; is regressed on X;
Give reasons/proofs for your answers.

[2+242:+2]

b) What are the different types of specification errors? Qutline the consequences

of omitting a relevant variable from a model? '
[3+4]

(37) WTEIROT GHISFAY & GG ® YV, =B, + B, X;, B, @Il B, sibead & g

E%@ﬂﬂﬁ%fﬁﬁff

(i) =i X; W Z; + 10 & gl faar e 5
(i) afe 3X; W Z; gfermtaed o Sirr 2|

(i) af¢ X; — 5 W z i fear sar 2|
(iv) a2 X,9% 2ZFfmaa fear S &1

ST TR B BRI/ AT |

frorg faavor 'gfr% (specification efrors) F = gyerR o7 27 39 Hed 9
z%q%f@%aﬁqﬁvﬁwgﬁﬁm r

(@)
RICEIEN
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[This question Paper contains 1
Your Roll No.
Sl. No. of Q. Paper : 7495 IC
Unique Paper Code : 12271301

Name of the Course : B.A.(Hons.)
Economics CBCS

Name of the Paper : Intermediate
Microeconomics - I

Semester | : 11

Time : 3 Hours Maximum Marks : 75

instructions for Candidates :
qheniRal & fog My
(a) Write your Roll No. on the top 1mmedlately
on receipt of this question paper.

=7 -0 B O B O gL S W ST
JeA Hax e |

Answer may be wr1tten either in Enghsh
or in Hindi: but the same medium should

be used throughout the paper.

_qx @ a7 den a1 BN A o
ﬂqs?mg;qaprﬁﬂ %ﬁ?ﬁﬂﬂﬁaﬁ?@@wﬁ

Y =fsul

(b)

- P10
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(c) The question paper is divided into twq
Sections.

%naﬂ—ﬁaa@ﬁ%ﬁﬁ%l

(d) Attempt five questions in all, selecting
three questions from Section-A and two
questions from Section-B.

HA G g9 A ¥, @9 ne @ve-d @
T W U EIS-§ Gl - '
(e) Use of simple calculator is permitted.

. IO BeAgae] b TENT H STFAR B

Section - A

gvs - H
1. (a) Consumer’s consumption bundle is dcscribled,
by (x,,x,). His money income is X1 00 and price
of good 1 (p,) is¥10 and price of good 2 (p,) is

%10.

STEIRET T I9HFT S§SA (X,,X,) ar{r'afﬂi'd‘

ﬁ?m_mmr%lwa%’rﬁﬁzﬁmmo¢%aﬂf
Elﬁlzﬁt@ﬂﬁ(pl)u)?%aﬂ'(a!@2zﬁ

% (p,) 10 T B

(i) How does his budget constraint

change when government gives lump-

sum subsidy of ¥50 regardless hii
consumption behaviour ?

2

[

- ik R
gﬁmso**@fﬂﬁ%ﬁg
I g

(i1)  How _dtfes his original budget
constraint change when the
government gives subsidy of 7 5 per
unit on good 1. 1

S G ST AfET 3 95w omer & 7
SIS WIHR g% 1 9% 5 T 9fy 536 =5t
afeat a<f 2

(iii) Compare his utility levels in case (i)
and (ii) if his utility function is u(x %)
=-XK. ' 3
AT B IR B ufx,x,) =
xx, 8 @ Rafy (i) v (@) 7 o
YA & B g B |

(b) A consumer always consumes one unit of

good X with 2-units of good Y.

SYHIAT BALAT aKG X 3 TH FHIs & A oY
Y @ & gHEdAl B STHRT & S

(i)  Write her utility function. 1
I IARar we [ |
3 P.T.O.
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(c)

(ii) If price of good X is ¥5 and price of.

good Y is ¥10. He has to spend all his
money income of ¥200 on goods X and
Y only. Find the optimal consumption
of X and Y. Illustrate diagrammatically.
4
IR &g X @ HHa 53 & A axg Y
& HET 103 B | ST A9 Tl
3T 2002 R Ty X olX avg Y &
gl o B oA X I YR
T SUHNT 1 gar e | R '
gorsy |
What do assumptions of monotonicity and
convexity imply about the shape of
indifference curves ? Does the utility
function u(x,y) = x + y? satisfy these
assumptions ?  2:3
FARINEE o S=aiiaar & At &0
A Fepl B ATHRa B Sk § g it
® ? T SUAPET e ulxy) = x + y? 59
AT B G BT & 7
A consumer consumes two goods X and Y
and her preferences are described by the

utility function u(x,y) = x + y. The

consumer’s money income is M. Price of good
Xisp, andpnceonlsp

4

7495

Uh ITAH A aegetl X oM Y 3 sme

HIA ¥ oM IEeh Tl STRPer e

ulxy) = x +y; axr affa ¥ sukdser
AEF o M ¥ awg X # HEa p_adw v
P HHT p B

(i) Derive the inverse demand function for
goods X and Y. _ 4

a%gxﬂ'{&’%ﬁ‘rrqmwsgﬂv—vr
HITT |

{ii) Graph the Engel curves for goods X and
Y. - . 2

WXWY%WW%@%QI

(b) Price and consumption of three goods in 2015
and 2017 are given as under :
Price.s .Quantity
Goods 2015 2017 2015 2017
A 10 15 100 110
B 5 1 20 S0 80
C 15 10 150 120

S PTO.
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Calculate the Laspeyres quantity index ang
show consumer is better off or worse of in

2017 as compared to 2015. 4

20150?1?2017ﬁ6ﬁ=raigeﬁa%qaqﬁfein
ST &t g fRar @ ® -

S AT
agd | 2015 | 2017 2015 | 2017
A 90 | 15 100 110
B 5 20 .- 50 80
C 15 .10 1150 120

IR & AT gEHi @ MU HL SR
ﬁ@qﬁswﬁ?ﬁrzowﬁzolsﬁwﬁ.

Sed] I1 F8aX %l

(c) Draw and expla_m the shape of indifference
curves when (i) one of the two goods is a
neutral good, (ii) one of the two goods is a
bad and (iii) consumer has a satiation point.

2,91

mﬁmwﬁrﬁqeﬂrwaﬁﬁmwm

a
G|

aﬁaﬂﬁ%@ammg%, (i) & TS
A & g8 axg B oY (i) SUFE & I

T Ut gia feig B

6

3.

7495

(a) If a consumer’s utility function is

u(x,y) =x2+ y2? and his money income is 400

- hasto spend on only two goods X and Y, the

price of X is ¥20. Using diagrams :
SFR ITHARHN B ITATT B u(xy) = x* + 2
2 olx S Aifts o 400 © St wEw o

TGNt X X Y W & Bl B, X B HAA

20% ¥ G &/ ITAT HA §G

(i) Find the optimal choice when price of Y
(p,) is T25. '

zeqy fReeq @t 5| Y #H @Ea (p)

25% ¥ 2
(ii) Find the optimal choice when price of Y
(p,) is X16. - 2

ﬁw@ﬁaﬁ\(aﬁ’raﬂnﬁm)
16?%1

(iii) Calculate substitution and income
effects for the good Y when p, decreases
from 25 to 16. _ 2

"~E@Y%ﬁ-‘quﬁmmqaﬁ1mmﬁ

'zruma-ﬁa‘élp, Sﬁﬂﬁ'cﬁflfi'@f?lﬁﬁ

E4

7 ' ~ P.T.O.
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(b)

“As wage rates increase, supply of labor may
Increase or decrease. But, when ‘overtime’
fvage rate increases, labor supply always
Increase”. Explain with suitable diagrams.
4

‘T W ST H gfes B @er o gt %
I a1 4 & TR ¥ AT SRR
A ARl WA gfe B wRer am R
ﬁeﬁm-q%"@?ﬁ%iaﬁﬁ%a%mmsﬁl

What is Hicksian compensated demand
curve ? Why does the utility remain the same
at every point of this compensated demand
curve in contrast to ordinary demand
curve ? 5]

feerer a1 aifergas =T @ ) & P AT W
azs%fércrﬂasﬁafi%‘rwﬁﬁaas%arﬁg
9T IYAIET T EHM R/ et ® 7

Suppose that a consumer has the utility

function u(c,, c,)=c, c, ; where c, is

consumption in period 1 and c, is

consumption in period 2. His income is

¥1,000 in period 1 and 1,200 in the period
2. He can borrow and lend at the market
rate of interest. If the objective is to optimize
utility by choice of consumption over time.

8

7495

BT u(c,, c,)=c, c, &; &l c, GHG-omfy 1 F
ST & oW ¢, Tma-orafy 2 F guwnr ¥
SAH T G- 1 ¥ 1,000 T S
THI-E 2 § 1,200% B 1 98 =T &) a¢
X UX TYR @ Ghar & X IUN T Tpar )
I SB8T THT B Gy ITARET FEraT IqET

TJOT B |

(i) Determine whether the consumer

would need to borrow or lend money

if rate of interest is 20% and there is

no inflation. 2

gig =1 8 20% © oY JEifa e

g @ FuiRa 3% % Sode @ Sur

A9 I IYR I FH AETHT © AT

» TR |

(1i) How his choice of consumption over
time will change when rate of interest

increases to 40% and there is no

inflation. 2

o =T & 3T 40% o 9% o B

iR g T AR R A W B
Y ST P I T Y FEe 7

9 P.T.O.
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(1ii) Calculate the substitution effect,
ordinary income effect and endowmeng
income effect of change in the rate of
interest on c,. 4

c, W &1 &X H uRIT B wiftreengsy
9, GERE A 99E R Seaie
ST T TN HifoQ |

(b) An individual has three investment options

X, Y and Z; (i) return from option X is of
7 1,000 with certainty, (ii) return from option
Y is 21,500 with the probability 1/3 and
600 with probability 2/3 and (iii) return from
option Z is ¥1,000 with the probability 1/4

and return of ¥1,000 with probability 3/4. 3

Calculate the expected return of these

investment options. 2
wp s @ o FRY $ @ B X, Y iR
Z % ()X PRrepeg @ Ffkemar & @ 1,000
a@ﬁzﬁﬁa%%,(ﬁ)faﬁqYa;/Smﬁw
3 @ 1,5008 o 2/3 e % WM

6007 Rt @ e & oli% (i) [T Z q

1/4 sifepar & @rer 1,000 7 SR 3/4 mm
% @ 1,000 Resd @ @wem &1 &

Pt 1t ordfer Rest @t o T
10

Section - B
gvs - g

(a) Let a production function be f(L,K) = (L1/2 +

K'/%)? and Let F(L,K) = [f (LK)P.. Here L is
labour and K is capital.

AT % SreT wer f(L,K)= (L2 + K122 &frc
AR F(LK) = [f (LK)P 2| 7 L9 % &R K

ot B

(i) Does f(L,K) exhibit constant returns to

scale, decreasing returns to scale or
increasing returns to scale ? 2

LK) ¥ $ Rex uftwe,
P T HRET A TR B g uRvwe
g & ?

(ii)  Does F(L,K) exhibit constant returns
~ to scale, decreasing returns to scale

or increasing returns to scale ?
2

11 P10
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= F(LK) 31 & R g, 9
$ Foq URBd a1 9HM & ged
g B 7 -

(iii) What does this
transformation teach you about the
shape of isoquants and RTS (returns
to scale) ? : ' 2
H HRT oIk RTS (W= & gfineer )
% A H F=r e ® 7 )

(b) Let f(L,K) = K+L+2,/(KL) , here L is labour

and K is capital.

gi% f(L,K) = K+L+2 [(KL), 987 L == & sl¥ K
0 T '

(i) Deriving the slope of isoquants test for

the convexity/concavity of the curves.
3

TH-IE T B A B AT B EY,
ST /AaEdr @ S e |

(ii) Compute the cross partial derivatives

and comment. . 2
KR8 oiftre stasperstt @ omT BT o)
Raoft i

12

functional |

(C) I_,etq=KL2___L3

(a)

7495

q > 0, where q is quantilty of
output, K = units of capital and L = units of
labour. Sketch the AP, and MP, curves

carefully noting, slope and convexity/
concavity. . ;

A q=KL2-1*B;q > 0, 7f q o= &
AT B, K = $oft 3t ot o L = = @
THISAT & | TAN ST Y 3 I~Tear /AT
Pl A T I@S gU AEYFIGEF AP, S MP,
Thi B o 9

Let total cost be given by C = qw!/2v'/2 (there
q is output, w is price of labour and v is rental
price of capital.);

aft @@ @O C = qwh/2vi2 TR & T B
(SET q SCIET B 9= ¥, w HH W HEa qer
v &° & R A e )

(i) Use Shcphafd’s Lemma to arrive at the
contingent demand function for labour
and capital with ‘W’ as wage rate and v’
as rental cost of capital. 2
SprEg =T H SYENT B Y T &%
o & R s @ B W (T
gq) 9} & @t fBetar sra v & arr
Feore dT we e |

B P.T.O.
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(ii) Use these contingent demand functmn
to arrive at the production function. 4

g PieTore AT Bl B T FHey &
I B [FEhIend |
(b) Discuss the following properties of total cogt
function : 22
FHA AR HAT Eﬁr et fovaarstt a5
=l HIfoq -

(i) Total cost is non decreasing in output
and input prices.

.Wﬁqﬁaﬁmaﬁﬂﬁﬁqﬁg'

Hel AT Bl HH TSl B B
(ii) Total cost is concave in input prices.
AT F B F g @ AT B
(c) Letq=(L+K)'/? (where q is quantity of output,
K = units of capital and L = units of labour).
gy q = (L+K)'/? (SEl q Ides @ 76 3,
K = G % gsal R L = =9 &l 5% o) |

(1) Derive the input demand function

(contingent) for labour. 2
o9 % R e\ we ( Biessie)
ST ST |

14

(i)

7495

Use the input demand {(contingent) so

derived to arrive at the total cost
function. 3

S ST AT (Sfesisie) &1 S9arT S
BU gl SN e e it |

. 7. (a) Let demand function be q = ap®; where q is

output and p is price of output.
IR {17 B q = ap®; ST q SWEA H AT
T p SMEA B HEAT S |

(i)

(i)

(iii)

What is the economic interpretation

of b ? Verify using the demand curve.
2

b & eTfefes =mer T ® ? AT @56 F
IR B L TN Y |

When is MR positive and/or negative ?

Relate this to’b’. 3
MR %9 €96 SAK/AT ROMETH T 7
Zad b q e Y |

If a firm is maximizing its profit, where
will it produce ? Explain in terms of
elasticity of demand. 3

i o BH ST AW @l ST B
& 2, & g' F SR HON 7 AN
& g B dad § TR

15 _ P.T.O.
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(b) Let q=AK?*/5L%%; (where q is quantity of
output, K = units of capital and L = units of
labour). Derive the input demand function
in terms of price of output (P), price of labour
(w) and price of capital (v).

, 7
g AK?/SL%5; (Séf q Scqred @l AE ©,
K = o0 & sorgdl o L = =@ &I 34T
?) | SR HHa (p), =W W FdET (w) IR
ﬁaﬁaﬁqﬁ(v)%wﬁﬁawqmw
ma‘»‘rﬁﬂm

16 3000
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(@)

).

(2)

(D Consider the goods market equ”ibrium.condit‘u%
a closed economy, S # T~ TR~ ] s ( NOtm? in
have their standard meanings). Use this equat:ions‘

n to
explain WhY, in the classical case a fiscal eXpansi.
on
must lead t0 full crowding out. Explain using the sam
' e
equation, What happernis to the economy when there

is less than full employment. (In both cases as
 d5SUme

that there is no monetary accommodation)

(i) Discuss the role of the parameters -k (interest
sensitivity of money demand), b (interest sensitivity
of investment), & (income sens-itivity' of money

demand) in the transmission mechanism, linking an

increase in government spending to the resulting

me, using the expression of the fiscal

3472

change in inco

policy multiplier in the lS_-L.M model.
() Consider two alternative contractionary economic
| i nt
policies. One is the removal of an mvesfmel

subsidy : the other is aris

schedules to discuss the imp

. the HOIma] IS-] M
| 0l1C G intere ates
p li jes on in ome, inter str

of these alternative

and investment.

© -

(@)

inc

(3) 7496

(if) Distinguish between strict quantity theory of money

monetarism. What type of

ct in order to support Of refute

and statistical evidence

would you need to colle

4+32

the major argument of monetarism.

Suppose the government undertakes a palanced budget

rease in spending. Government spending rises from G

to G’, and there is an accompanying increase in tax rates

so that at the initial level of output the budget remains

balanced.

(/) Show the effect on the AD .schedule.

(if). Discuss the effect of ‘tlie balanced budget policy on
output and prices in the Keynesian case.

(iif) Discuss the effect on output and prices in the
classical case.

(iv) Answer part (i) when there is only an increase in the

tax rate with unchanged G. 2+2+2+1%
2

(equilibrium) Y ¥, S + TA — TR = [ + G W fo=R
aﬁ%fqt T gHiS aﬁ TerEal ¥ gagmse
FAMTRT T § TR TR B GRoTaEy

P.T.O.



(b)

(i)

‘2 Yrfeaw '{ﬂiﬂ?ﬂﬂﬂ (contractionary

(4)

iﬁi?flﬁmﬁwmwaﬁ'ﬁ %

Ry
ﬁwﬁ%ﬁmﬁmm

quﬁmﬁmm%mm

T YNE 9Sd ¥, (i‘:ﬁﬁw.ﬁqﬁ'

offore % s A F B wermm oy
(accommodation) &l fsFam wmr ¥)) |

IS-LM Hige H TS i e 3 s
R ¥ WEH = A ofs o
aftorereT S # B Areft 9fs § s a
O WO (t‘ransmission mlechanism)ﬁ greret
p (R BT TN Y S H A HATRI),
p (FAg H = & wfa dagRied) o &

(gmﬁwﬁﬁmﬁgﬁfdﬁwﬁm)aﬁ |

ffi @1 fodem i

A e fem AR w%ﬁa:ﬁf:
mmm'ﬁmiﬂﬂ%m :
'WIWIS-LMaﬁHﬁWﬁ? -
W%Wm*mzﬂa

. |
mu@a@umﬁmﬁaﬁaﬁm

)CﬂTﬁﬁﬁ'

(©)

(a)

of output and

7496
{3 )

w1 & T A T (strict quantity theory
c;fAmoney) = Hfeararg (monetarism) & [ea AN
mﬁﬁqlﬁﬁ%ﬂﬁﬁ%mﬁ‘mm%
m@m@mﬁqmmqﬁ@ﬁﬂw
wFA FwA 7
Wﬁﬁ?ﬁmmﬁaﬁﬁﬂwﬁ@m
3 g (balanced budget increase in spending) HTI T
mmaﬁmcfﬁrm%awgﬂ%wa
A d T wen gfg @ & e
wﬁ\q@wwmmmw%,
) AD T X UHE H IWEC
Gy S T B gegfe e Aifa @ aRemHEEd
I @ wIEd T TS e yure H fFEE
Hifsg)
(i) S 9 HHAl T FenfaEg "Ee # uey A
w1 e R

(iv) A el FX ! g H gha & a4 6 ufEahia
W W 9 () F I AR

(in)

Assume that the economy starts at the natural level

there is a decline in government

expenditure,

P.T.O.



)

()

(6)

. 3 ?4
(1) Using the AD - AS and IS - LM g §
llagram

y ShOW What

happens t '
pp O output, price level, interest
rate and

III'IV'ESthHt in the sho
't run and i
medlum :

23 a
(7))  What hap m m |
pens to the unemplo
| yment rate ip g,
€ short

run and in the medium run ? -
6+11,

() How does an inldiv-'
idual get rj
- get rid of the ‘signal
extraction’ problem ?

problem on the labor supply curve ?

(i7)  What are the properties of rational expectations 2

3%t4
(/)  Under what circumstances, accor&ihg to the Keynesiarlx
IS-LM model, changes in goverment éxpendq‘ture
would not be necessary to offset fluctuations in
private spending. Why, according to the Keynesians,

this is an unlikely scenario ? '

inconsistency problem exisis

(-i:') Explain why the model
4+3%

in adaptive expectations.

What is the effect of this

(&)

(©)

(@)

ghd feansior HT FHHT (signal extraction

0
I
problem) & fe® FHR WWW% :
g e w1 A SR T T W &
¥ 7?7
(i) THET JeATgN3i (rational expectations) F

e € ? _
@ S 1s.LM HisE B Wﬂﬁﬁqﬁﬁ@:ﬁﬁﬁ
ﬁﬁﬁmﬁm—w%umaﬁﬁm
(offser) T BF TR = ¥ gfs TS
a6 ot 2 S e ® SIEN AT
s sraeer fefa =i r 7
(i) FHARY D Wﬁ'ﬁﬁ Wﬁﬂaﬁ (adaptive
| expectations) H wHisdA a’gﬂﬂﬁm (model inconsis-
ncy) F TEEN F e F B ¥ 2
Suppése the Okun’s law for country X is given by :
u'— u,, = ~04(g, — 3%)

(/) What growth rate of output leads to an increase in
the unemployment rate of 1 percentage point per
year ? How can the unemployment rate increase even

though the growth rate of output is positive ?

BLO.



(8) 7496

(i) What yearly rate of growth of output do we need
if we want to decrease unemployment by two
percentage points over the next four years ?

(iii) Suppose that the count-ry' expe_rienc?s a second baby
boom. How do you expect Okun’s law to change if
the rate of. growth of the labor force increases by
two percentage points ? Explain. 3H2%+2

(b) | Suppose the Phillips curve is givenbyn, = n,° + 0.1 -2y,
where = = 6m, . Assume 6 is equal to zero. Suppose
that the rate of unemployment is initially equal to the natural

- rate. In year ¢ the autﬁorities decide to bring the unem-

ployment rate down to 3% and hold it forever,
() What is the natural rate of unemployment ?
(if) Determine tﬁe rate of inflation in yeérs t, PEL; 2.
(iit) Is the assumption B = 0 justified ? Explain. Answer
thé same for O = 1. | 2V t2Yet2Va
(c)  Suppose that the Phillips curve is given by

T, -n" =—(u, - 5%) and the expected inflation 1s
. .
given by nf=m, .
! 1 . 9
()  What is the sacrifice ratio of the economy ?

Suppose that unemployment is initially equal to the

natural rate and 1 = 12%. The central bank decides

@)

(9) 7496
that 129 inflation is too high and that starting in
year f, it will maintain the unemployment rate one
percentage pc;int above the natlljral rate of unemploy-

ment until the inflation rate is decreased to 2%.
(1) Compute the rate of inflation for yeats 1, 1+1, 1+2.

(7if) For how many years must the central bank keep
the unemployment rate above the natural rate of
unemployment ? Is the implied sacrifice ratio consist-

ent with your answer to ().

(v) What advice should you give to a central bank if

it wants to achieve the same results quickly ?

143+2+1'%
A AR <@ x R S = fm e e
®

w -, = ~04(g, - 3%)

() SR F T s e ¥ e o w S

vt 1 wfem farged =t afs e 2 s

F I W H oHF WA D S SR
I R 59 9FR 9¢ wEdar & ?

P.T.0.



(c)

} IR 749
(i) Qﬁﬁqﬂﬁﬁ%%aﬂﬁ?ﬂﬁaﬁnﬁm
aﬂaﬁﬁﬁuﬁwﬁgﬁﬁﬁmaa
SR TR —
et 2
(i) # AT 6 o1 F we b = F g g
(second baby boom) 3Tl ¥ 7fz o wiE =
q@ﬁﬁﬁmﬁﬁaﬁﬁq@a—cﬁ%
@ T SR & e o o enfu
FW T ? HEIEU|
A wifse fe fefaw % 799 gsr 2 .
r, = +0.1 -2, S n°=6n, . °F T fF o
1 9F I T 91 T fF SUSeR #1 5 I
A Tt Wpfas T H SR T TE ¢ H WER)
ST 1 X P! FHH Hh 3% T-AH o I &AM
F for T W W T W g wa ¥ e
() TR # wEkE W g ?

(i) TS 4, 1, +2 B TRl HT G A RIS
(ii) T 6 = 0 F1 A THETM § 7 WAHARG!
e=1%§ﬁmwmw§ﬁﬂﬂl
o #ifwe fF fefaw 9%, - n =@ - 5%)

& A TR T T oal = n

749
(11)

lli i )
(G

T 7

T A fis AT S 3 S ST
W LA = 2% FEF g FoE
¥ fF 2% Pﬁﬁamaﬂm%ﬁmﬁ
(R T T TR T F T T
I e X A T e g S @,
v 7 f wHfT X AR 2% R T ST

ST | ' |
Gy TS 4, 1, 42 B TR R FHT TOAT FHISC
(i) H=I1T Sk I SUSTIRT #I €T H fFHa 6

ﬁwﬁu@ﬁﬁa‘(ﬁw-r@mv@m ?

T 35 Ffeq P eruE Wi () | ST St

® e ¥ 7

(v A FE % 98 v SRt | T w

R A S Sq | e A0

() Consider an economy characterised by fixed exchange

rate, flexible domestic price level and fixed foreign
price level. Suppose the economy was initially at full

employment and trade balance. However, a fall in
€xports resulted in unemployment and trade deficit,
Using the AD-AS framework explain how the

problems can be overcome automatically,

P.T.O.



(b)

(©)

(@)

LB 749

(i) What is the shortcoming of this process ?

(i) What is the impact of an open market purchase of
€0

bonds on the adjustme
) nt process 7 A+1V4

‘A nation loses control over money supply under
fixed exchange rate regime with perfect capital mobility
(at constant prices), thus making monetary policy
completely ineffective in changing output. However

fiscal policy is fully effective in this case’. Do you agree ?

Explain. 15

(/) How does domestic money supply vis-a-vis the foreign

money su_pply determine the exchange rate in the

monetary approach 10 exchange rate determination ?

(i) How does a BOP deficit arise according 10 the

Monetary Approacfl under a fixed exchange rat

: 43
regime 7

¢ fer faf@@ <L Hﬂﬁﬁﬂﬁmmﬁm
f@nﬁasﬁaﬁqawwﬁ@ peforel T

ﬁfﬁ@\ﬂﬁ?ﬁﬁﬂl P
ﬁ@mamﬂmﬁﬁmﬁ

ﬂﬂﬁﬂﬁﬁﬁﬁaaﬁmaﬁwﬁa

ﬁadmaﬂw

(b)

()

(13) 7496
o 39 B ¥1 AD-AS T I TWerrd
S R
(automatically) B & Tl I |

'(;f)sﬁmaﬁwwﬁ%?

(i) TS IR H ST (bonds) T TS T
=g EESE WERN W WWdE 98T ¢
‘it i ot el & Ene feer e S yomet
(feeR it W) # erwta TH T HH K A
mﬁwm@ém%,aﬂﬂﬁmﬁﬁmﬂﬁw
=1 wfEfia w0 § qofd: STgEt & S § R 5
ﬁﬂﬁﬁﬂﬁ@ﬁﬂﬁ‘{ﬂhzwﬂﬁﬁ@?ﬁ%l’wm-

3 90 Y TEEd & 7 9ESRU

(o i < Frefen & s g & orER
frr yPR fR g W ST W e #
Wﬂﬂﬁmﬁmaaﬁﬁwﬁa
A § 2

(i) AfE gfeshor @ ser fer fafa < goreh

T ST YT Te & "1 B TR s
qe T ?

P.ILO.



(@)

()

(14) 749

(i) Explain the difference between absojyte and
relative PPP. Discuss why relative PPP tends -
predict undervalued éxchange rate for developing
countries.

(iiy Discuss the J curve, 443y,

Assuming uncovered interest parity condition and expected

appreciation of foreign currency to be zero initially, explain

wh;\' the exchange rate overshoots its long run equilibrium
in response to an unexpected i.ncrease in domestic money

supply. _ T

(i) Briefly explain how foreign exchange risk leads to an
opportunity of hedging and speculation.

(i) Find the Covered Interest Arbitrage Margin (CIAM)
when the annual rate of interest in the US and
India are 8% and 6% respectively. The spot
rate is Re. 1/S1 and the one year forward rate is
Rs. 0.96/ $1. Explain the relevance of the sign and
the absolute value of CIAM. (India : home country,
US : foreign country) - 4+3%

3% = TY ppp F WA I I gHFRC!

i ppp & famrasie 39 3g w9 I A

undervalued) BT = qa’ﬁaa FA F ’T‘{ﬁ

7496

(®)

(©)

(15) 7496
T=RIfGd AT HHAT (uncovered interest parity) £

w3 I F Rt g # v ooy
(appreciation) 1 Y AT §C HHSRY FF Tz I
smyfd # syt 9fs F vfomreey fafem o
I SEFTAN AT TR F TR (overshoot) T
I R '

() 999 A gogmse fr faesh fafma Sfem 2
Wmm%ﬁﬂ(hmging)aw
(speculation) % SR I BT ¥

(i) Al smRe a yra & aftfe =t <8 09T 8%
T 6% § a owSIfEd SN YU
AIH¥  (Covered Interest Arbitrage Margin,
CIAM) FT9 &1fST1 afg adwe s § =
(spot rate) Re. 1/$1 T TH THIG A&l SER 3
R (forward rate) Rs. 0.96/81 ® df ClaM & fog 3
e om =it srefe swemw) (e ;e
29, W : R
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This question paper contains 16+8 printed pages+11 tables attac
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Name ofthe Paper ~~ : Statistical Methods for Econﬁ
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(Write your Roll Nc; on the top imrﬁediate!y on receipt of thz‘ézjuesrfon paper.)

Nore e Answers may be written either in English or in Hindi;
but the same medium should be used throughout the
paper.

T YT &1 I et W fed fedl ©@ e

§ A AfFT i S0 ® WeE T @ e

_EE!“

Attempt A/l sections.

" Candidates are allowed to use simple calculators.
| [t @Sl & SW WY -
qﬂarfshfr F YR FEEIR B I T

w1 oFEfa ®
Section A
| (@ug ‘3
Question No. 1 is ._ compulsory. Attempt any one from
| - Questions 2 and 3.
gt 1 ofEE ¥ v 23 3 ¥ feeh
Tw H SW

P.TO.



(a)

(®)

(@)

Suppose that P(A 1 ?497_
)= g and PB) =L - the

Y N what is

29

() A and B
are mutually exclysi
clusive eve
nts,
i) A | e i .
(i) A and B are independent events

Descriptive statistics of a data set a
re given g
5

follows : . _
|

Mean = 535, Median = 500, Mode = 500, Smn&ar 4

Deviation = 96, Minimum = 220, Muiﬁum =925

5th Percentile = 400, 10th Percentile = 430, 90th Percentile
~ 640, 95th Percentile = 720. What can you conclude

about the skewness of the histogram ?

o e & P(A)=8l | P(B)=::-, @ pANB)

HP(AIB)E%mwﬁﬁaﬁ:: |
@H A 9 B 'q:['{I[T- arﬁ'ﬁif (Mutually exclusive

e E
Aanm{%'

)

(#)

(&)

(a)

PR Y. N

¢ 3 ) 7497

q@g%avhﬁqﬁaﬁﬁﬁ.ﬁ?"'

Th i
) = 535, HITETRT (Median) = 500, E ]

sp) = 96, ~LiaA |

e (Mean
ode) = 500, AF® fa=re (
sAfepad A (Maximum
5oty (Percentile) = 400, [oaf AT = 430,-9031
_———T) 956!?.31?@1 _ 90| &9 ST
(Histogram) Eil fa‘q‘an (Skewness) %Hﬁ 4 Fa

frepd fre@ ghd € 7

by one of two suspects, A and

M
) = 925,

(Minimum) = 220,

A crime is committed
B. Initially, there is equal evidence against ‘both of them.
In further investigation at the crime scene, it is found

that the guilty party had a blood type found in 10%

of the population. Suspect A does not match this blood

type, whereas the blood type of Suspect B is unknown.

- Given this new information, what is the probability that

A is the guilty party ? B

P.T.O.



( 4 ) 7497

(h)  Differentiate between descriptive statistics and inferential ®)
statistics. Identify which of the following statements|

. |
|

(A or B) is inferential in nature :

() In a random sample of 300-people in Delhi, 240
read at least one newspaper daily. I!
A : Eighty percent of people sampled read at least

one newspaper daily. l

B : Eighty percent of all the people in Delhi read | .

at least one newspaper daily.

(/) In a random sample of 100 students in University |
of Delhi, 60 students are non-residents of

Delhi. ) |

A : Sixty percent of students in University of
Delhi are from outside Delhi. |

B : Sixty percent of sampled students of Delhi

Umversnty were from outside Delhi. 3+1+1 _

@ TF TRy Wiy =Afwdi, Ad B H @ FEE
@ﬁm%lmﬁﬁﬁmw'
e Tl Mﬁ%wmaﬁaﬁm’iﬁm
%mm%ﬁwﬁmﬁwm@|
A T FE S 10% TAEE | qE S
¥ Gy A F WK 3EQ WA TE @ Sl |
msémmmm%iwwl
# R W T AW W wiwwa F@ ¥
af wd A% 2

( 5 ) 7497

OIS ST (Descriptive Statistics) o STTAMRTD

TSI (inferential statistics) % & 3T T It |

freAferfierd FeAT (A A B) H HIAY Wi H STTAARTS

€, TeaH HIfWT ;

(i) ﬁﬁﬁﬁ;oaﬁﬁ%@mm
(Random Sample) H 240 Wl #H A FH
T wE
A . wheRfa o # ot whiwa wff
. w8 FH T T TEd R
5. feecht # W o A owd o

yfafeq w9 @ F9 T EER-T 6
gl

) feech Poeafme # 100 fredd & T

agfeos wired # 6o famnefl fowelt &

st

A:ﬁ?‘vﬁﬁﬁﬁwﬁmﬁﬁmﬁ_
faeneff feeelt & AR & T

B . feoeht favafaaem & wfaefia foenfdE
F ¥ e whww et & IR B
g

E1R



(a)

®)

(@

) 7497

( 6

Consider an experiment of tossing three unbiased coins, |

Find :

() The probability of three heads given a head on

the first coin. ' |
Jeast one

243

(i) The probability of three tails given at
tail.
A company has 20 employees in human resource

department, 10 employees in sales department and 8 in:

accounts department. The manager wants to select 5

employees for regular feedback exercise and every

employee has an cqual chance of selectlon :

() What is the probability that all the selected

‘workers are from the same department ?

(i) What is the probability that at least one of the|4

departments will be unrepresented in the sample

of workers ? 243 |

4 SR (Unbiased) TaFRl i IBTEH & T
i w faer #ifsw) frefafea w1 9@
Fifoa |

o A T Rm oEm T feR W

ﬁﬁ(head)m%?hﬁmﬁﬁaﬂ

H e | 1
(f;)af‘azr%ﬁﬂrgaﬂ%ﬁﬁmﬁmﬁ!

@ (Tail) & @ i 92 A T T

i

€7 7497

(b) T FEA A A wweA fawm & 20 s
8, fohar fawm & 10 Feberdt & qn ovn fom
H g wHErt 1 yeuw frafma w9 ¥ wfafen
W R 5 wEERA W oW e wwa
gmmw*WﬁMW
() 39 9@ H F Wigsa ¥ fE ot waf@

FHAM TH & favm @ ¥ 2
() T 9E H T TEF@ ¢ fF w9 ¥ FH
w favm wERE & el @ owfiE
T ¥ dfem w® Swm ?
‘SectionB '
(@ug ‘@)

Attempt any two from Questions 4, 5 and 6.

gy 4,59 6 § @ fEdl @ & IW AU

(@) Consider the cumulative distribution function of a

discrete random variable X

F() = 0 for x < 1
1 ;
=— forl <x<4
3
1
=~ for4<x<6
2
=§ for 6 <x <10

= for x > 10

P.T.O.



(a)

Find :
¢ PX=10)
() PR <X<6)

(iii) The probability distribution of X.

Suppose that the p.d.f o

Y is as follows : 2+2
i .
f(y)=55(9—y2) for 3 <y=<3
=0 otherwise

Find :

() PC1<y<2)

i P> 1.

Th aaq (discrete)mgfv_eﬁ < (Random variable)
X & Hodt 99T oA (Cumulative distribution

function) T faER Fifo@

Fop) = 0 x<1%§
1
=3 I{x{.q%@
=1
=5 45x<6 9
3
=5 6<x<10q

2+2+2

f'a continuous random variable

(®)

(a) |

7497

(i) PR <X<eg)
R R

A ™ ¥
?ﬂ"f’:‘rrq IED TF Had (Continuous) aﬁ"fﬁﬁ?
W Y F pdf 79 wmR T .

) Pl <y<2)

(iiy Py > 1.

Suppose that 20% of people do not wear scat belts
while driving on highways and are required to be fined.
In a random check of 200 vehicles over a month, let

X be the number of vehicles fined due to not

wearing the seat belt. What is the probability that

X8 =

() At least 40

L
a

e

| (ii) Between 35 and 50.

PTO.



(b)

(b)

( 10 ) 7497

A random variable X has E(X) = 10 and V(X) = 4,
compute

(i) V@EX+ 10). 22

‘@ A S 20% AN TSR WA @

T G- w1 ITEM T OFW § A R
R QA Y S S STEEE € HE g
fF TF WE § 200 A B TH AGesw S

ﬁ@z—%ﬁ?m@‘éﬁﬁwwm_

T oAl FoEEm X ¥ T AW WiEE

7 s % x =1 99
) Y FA 40 ¥
) 35/ s0 ® WA T

TF ARfee® WX ¥7 E(X) = 10 T VX)) = 4
@ frefafes =t o wiST -

() EX? + 4X)

(i) V@X + 10)

(a)

(b)

(a)

( 11 ) 2497

On his tour, a night watchman has to open a door

in the dark. He has 20 keys, only one of which fits

the lock. He makes use of two different methods to
open the door :
Method A : He carefully tries the keys one by one

to avoid using the same key twice.
Method B : He ftries the keys at random.

Define the random variables X, and X as the number
of necessary trials to open the door when using method
A and B respectively. Work out the probability
distribution of X, and Xg. 3+3
Calculate E(X) of the following probability distribution

function :

for 0 < x

I A
-

Ld | 2

S =

for2<£x<3

La | —

=0 elsewhere. #

m@mm%iﬁwzow%’
bt @ dom w8 @ A fre & E

ot wer Wt &g @ e GRS
cre B acid

PTO



¢ 2 o) 7497 (13

149

o 2 {:]'["*T‘F-ﬂ_"ﬁqﬁa; Bl ——m, G| U (b)  Differentiate between 4 parameter and a stutistic. Whicl,
= W‘-ﬁ 3’q‘r'ﬂ'l'[ Ll % ?ﬂﬁ LtEN of the fU”ﬂWing are statistic and why 9
@ o @A I FA o zXow
i LI g | o
ﬁ@g:&*ﬁmﬁﬁiﬁmﬁm@w i %X
F@ E !

mgﬁxﬁaxBaﬁm:ﬁﬁFﬁA
5 B Y T W TN ¥ SOWEE TAE F
fem & dr | uitwfim Tl X, 9 Xp ®

X
(i) Z—
H

max(X, — u) — min(X_,)

(iv) 242
qifra §Ued T I " ,
e WIiasal 908 9 E (Join
(b) f ¥ B F T (@ 3 xXd Yy H T o ; ¥ (Joint
Fifea ; robability mass function) PE -
: p ty
7 (=1, 0) = 0, p(=1, 1) = 1/4, p(0, 0) = 1.
/=< 0<x<1 ¥ ’ ! ’ :
13 p(0, 1) =0, p(1, 0) = 1/12 T p(1, 1) = 1/2 TIMRT
== ZLx=T %ﬂ =
o |
=0 Iyl () Cov(X, Y) =0
Section C" : G
. i) THl AGEE® WX WA Tl &
(s ‘W) & .
Attempt any fwo from Questions 7, 8 and 9. (b) WEA (Parameter) T WEYS (Statistic) F HA
w1 7,89 9 B ¥ R w sw Ay A WR R fefaten § A SE-EE
(@) If X and Y have the joint probability mass function ¥ vheds ¥, 3 = ?

as p(-1, 0) = 0, p(-1, 1) = /4, p(0, 0) = /6,

p0, 1) =0, p(1, 0) = 1/12 and p(1, 1) = 1/2; show s
that : ®

() Cov(X,Y)=0

(Xi =5 l‘L)
g

X, - X)

"

- | i) X
(#) The two random variables are not independent. (@)

343 , PTO.



8.

(a)

(6)

( 14 ) 7497

...) \'E.L
1Ei o
( n

max(X, — p) — min(X,_,)

n

(")
If the joint probability distribution of X and Y is given
by :

I 3) = & + 3
forx=-1,0,1,3 and y = -1, 2, 3
() Find the value of ¢
(if) Calculate P (X + Y > 2)

(77i) Find the conditional distribution of Y for

x = 1. 24242

Consider the population with mean 82 and the standard

deviation 12 :

() If a random sample of size 64 is selected, what

is the probability that the sample mean will lie

between 80.8 and 832 ?

(if) With a random sample of size 100, what is the

probability that the sample mean will lie between

80.8 and 83.2 2

(iif) How does the increase in sample size affect the

probability ? -2+

(a)

®)

( 15 ) 7497

RI'E: MR I 7 e S—
T .
[ p) = ox? + 2
x=-1,0 1,39 y=-1,2 13 %, @
() ¢ & HA F@ Hifsw
(H) PX + Y >2) & AT FHifsT
(i) Y 1 x = 1 ¥ T F9H (Conditional
distribution) WA hIFST|
T T e w e witm e e
2 ¥ M WS fawem 12 ¥

() T AHR 64 FT TH AGIo5F Fagy =G
fFm smm %, @ W W@ wt Wiaew w=@
t f& vheel @7 s0s8 9 832 & "
/M ?

() A afes wfied #1 STHR 100 & @
T 9 # wrrem w7 ¢ fE wfwes we
808 § 832 & WA BN ?

iy e @ eomR # gfe whwm F
YR gefad e €7

PTO.
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A firm sells commodities X and Y at prices Rs. 10 ang
Rs. 2 respectively and a fixed cost C is incurred iy
the process. If the expected sales and variance of X
are 100 and 25 and for Y are 200 and 64 respectively,
find the expected value and standard deviation of the
revenue of firm given that the covariance of sales of

X and Y i5s 2. 3

Two independent experiments are run in which two
different types of paint are compared. Eighteen
specimens are painted using type A, and the drying
time, in hours, is recorded for each. The same is d;one:
with type B. The population is normally distributed with
standard deviations for both known to be 1.0. Assuming
that the mean drying time is equal for the two
types of paint, find P(X, — Xg > I.O), where X, and
Xp are average drying times for samples of two

paints. : 3

Suppose that X and Y have a discrete joint distribution

for which the joint probability mass function is as
follows :

I
fx, ) = ﬁ(x +y) forx=0,12and y =0,1.23

=+{) otherwise

Determine the marginal probability mass functions for
X and Y. 4

(a)

©)

LIF ) 7497

Wﬂaﬁaﬁxﬁzyﬁm:m
0% 323 % I ¥ v = 59y
H T R A c o ¥ AR x ) g
fat 3 v Fhn 100 3 25 ¥ 7o v 3
T W OFE: 200 F 64 € WM W B e
% TG WM § ANE fawed §m e
a @ e g v fE x 3 v e
nwm_z T

& @ T ey R E o A e v
& YU qE F I ¥ 18 TR W A
YER w1 A fEw o ¥ oW aAE i3 g
A o weh omfy (o #) sffer
S ¥ T B AR F e @ W fEm W
¥ wAfe 1 w0 T (Normal) & S
Wﬁ%ﬂﬁ%ﬂl.ﬁ@ﬂm%lﬂ%mﬁ
@ﬁg@%ﬁ@ﬁﬁﬁummaﬁ
TR @ Jve ¥ TH T, P(X, - Xp > 10) T
e, S X, @ xﬁ’fﬁﬁfﬁ@ﬁ%@w%
;{@ﬁﬁaﬂﬁwﬁ'aﬁfﬂﬁ%mﬂ%l

PTO.
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© WA cifmg fF x @ y F STHM IR Foew
¥ fom ¥ Gy TRSA fIU€ ®E (joint
probability mass function) e weR ¥ .

| :

fa =35+ x=0,1,2F y=0123 Ll
=0 3T

X dY ¥ T (Marginal) Wigehar five wem

A FHIfea)

Section D
(@vs ‘F)
Attempt any mo from Questions 10, 11 and 12.

g9 10, 1 9 12 § ¥ fFE & & W b

10. (a) How does an increase in the confidence level affect

the precision of estimates ? Explain. z

(b) lzet XII, Xlz, PR XIHI a‘ﬂd le, xzz, LERRTY x2n2 be
two random samples from the population the following
a binomial distribution. The parameter to be estimated

is p, defined as the proportion of success in the two

©

(a)

®)

( 19 ) 7497
samples. Which of the following is a better point

estimate in terms

of efficiency and Jesser

variance ?
® X, + X,
1

n +n,

h—rr + —_—
@h LS AM
; .2 .

Let X be a uniformly distributed random variable
over the interval [0, 6]. Find the moment estimator
of 6. 3
fagareadl WX (Confidence level) # 3fs A
(Estimators) Eq qéTﬁi?ﬂ (Precision) H &9 TR
wofaq w ¥ 7 e
qH a"rﬁﬂl Ky Kigs sess xh;,‘q'xz,,xn, ..... 3
fgug U2 (Binomial distribution) e TH T
3 frn m @ aEfew A 1 S
qree p B T 2 gfoeet | FHE ! Wi

pPT1O
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{ 20 ).
wiftig fear <ian | |'='1F|F(71|%§]E[ : i "
# dr W uR € _ (b) Conmd_er a normal population distribution with the value
# ¥ wEAE HFIOA (Efficiency) T HH  THY of o known :
(Variance) & W& H seX fag E“.Iiil B (E.’D‘"t () What is the confidence level for the interval
estimator)  © 7 22 ' x + 2810/ ?
Xi + X, P .
0 L] (i) What is the confidence level for the interval
n + ny
x +1.440/n ?
7 5 i . (iiiy What is the value of z,, for the confidence
: : ' interval re resénted by the confidence level of
T eifeT R x, TR [0 6] T WHAEY - mEnE ey 4
: | 24241

(Uniform) S99 916 T& AGIes% = &1 0 &I 99.7% ?

GTFTTf W (Moment estimator) Sl H'ﬁ'ﬁl'l{l (@ WA SRED @. W WY ® pdf 9

Suppose a random variable Y has the following TR ¥
pdf : : ) ' ' e
: : fy(y', 9):Bke (—) y2k 821
’ I B+1 | y
f_(y;9)=6k“(—J y2k 621 _ ]
g g | v & 9 &1 A gEAd 20 TEEA 9N

agfeo Wl @ wwdn @ ¥ J e

- ' l\:'laximum likelihood
for 0 if the information has been collected from a atferepay el Wa-?- (
5 W estimator) T4 ST |

PTC.

where £ is known. Find the maximum likelihood estimator

random sample 20 individuals. ._



12.

®)

(a)

Q)

{ 22 ) 7497

AT o A FEH FAfe §UeT W forem wifo .

() SRyt 28100 ¥ T R
¥ 2

() I x+144o//n oY TovEER WM
¥ |

(iii) fereaTeAAn W 99.7% A favare SRR
Rz, FOHE T ® j

A sample survey at a supermarket showed that 204 of

300 shoppers regﬁlariy use cents-off coupons :

() Construct a 99% confidence interval for the
corresponding true proportion.

(i) Would a 90% confidence interval calculated from

the same sample have been narrower or wider than

the one calculated in part (/) ? Explain the.

reasoning. . : 32

A director of a firm wants to study absenteeism among
the employees. The number of days that an employee

is absent in a month follows a normal distribution

(@)

(23 ) 7497

wit| j
ith mean of 112 days and standard deviation of

4.5 days,

()  What sample size is needed so that the 95%
confidence interval for the true mean absenteeism

has a width of less than 3 days ?

(i) *“The calculated confidence interval implies that the
true population mean lies in it with probability
95%.” Is the statement correct ? Why or why

not ? 342

TF R § B T whiest o¥em o
%ﬁ 300 8 | 204 TSR YveH-F FHTE

() Ffed FRAfa® ST (True proportion) 3
99% fovarmr erUet &1 fmm =i

(if) sﬁwﬁlﬁﬁfﬁﬁmﬁmwm%ﬁﬁm
FTA 9 () B 99 Y T e R
der B W TR ? AW ITW B WD
® FNU H FHAEU

PTO.
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& TH FH w FRyE FwHEE W s wy

| -ﬁuqﬁlmam'mm%@%

H HHON & U W@ % foA # gey

wwmm%mmwn.zﬁ?é
o AAw famed a5 A ¥ |

() s W eRefs ¥ 9sv ferverem

Wﬁ?ﬁ%’ésﬁﬁﬁm%‘tw%@

fre R wfeel w1 sTavEE

() " favorem sRm w1 awd ® R

| WW&WWW%%M%

mqm%l"wﬁmmgﬁ%pﬁ
ma:ir:rﬁ ?

7497 E | R
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