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WEST BENGAL STATE UNIVERSITY
B.A./B.Sc. Honours Part-111 Examination, 2019

EcoNoMICcSs
PAPER-ECOA-VII
Time Allotted: 4 Hours Full Marks: 100
The figures in the margin indicate full marks. efifes ST SeF F 5 2T e T
Candidates should answer in their own words AT ST I 2N FEGT AFINNT T
and adhere to the word limit as practicable. e FAE |

All symbols are of usual significance.
Use separ ate answer book for each group.
2ifel Reit oy 23F Tearia TIQE T8
GROUP-A
e+
1 Answer any three questions from the following: 4x3 =12

fefefe - foqt aria Teg mies

(@ If two events A and B are independent, then show that A® and B® are also
independent.

I A'e BYio FI&E 961 27, O @ (A€ @ A° 8 B 76 FiFW w0 2|

(b) Define ‘probability distribution function’ of a random variable. How to
calculate it from pmf?

TR N S FIE A0 2 TSR ©F W2FF (pmf) (AT 22 [Fei fefy
SRIETE)

(c) Cite two dituations where Poisson distribution would be the appropriate
theoretical distribution.

i ~iffERen Srard Il @ 2Re s oifes W T qieye |
(d) Distinguish between (i) a population and a sample. (ii) a random and a non-
random sample.
AL FE— (i) FTLF © Tl (§i) FTPTSI T € -G T |
(e) Explain the notions of unbiasedness and consistency of an estimator.
b &% TR unbiasedness '8 consistency -3 4izell 7o 1< S |

2. Answer any one question from the following: 8x1=8
fafeiiRe @-Ie 935 elesw Tes nies
(@) x,yand zare three random variables so that x and y are independent and z = xy, 8

x can take two vaues 10 and 20, and the probability that x = 10 is % y can

take three values : 5, 6 and 7. The probability that y =5 is% and y=6 is%.

Find the expectation of z
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X, y € z @+ foaf TPTE erif @ x @ y FRT @R z=xy | x 93 96 I 2o
P 10 € 20, G X 7 W 10 T TSRS %uyﬂamﬂmmaam?uy
GE R DS RIERZCRIIO) %aaaamﬂwm %I Z &3 expectation e S|

(b) Define moment generating function? Using moment generating function find 3t5
out mean and variance of Binomial distribution.

0 TAMS TS [ 9 A2 JMFHS QT I 79 [Ai=ieaa erepit @ consie

ICEEEcIl
3. Answer any two questions from the following: 15x2 = 30
fesferie @-cPiea 7o aivea Tex nies
(@ (i) Setupasample spacefor the singletoss of apair of fair dice. 3+3+(4+1)+4

O (S0 B@ @A Bl T codt sample space b (wata |

(it) From the sample space determine the probability that the sum of pointsis
either 7 or 11.

Sample space & (F e 7 A1 11 2eT7 ISR e Tt

(iii) Prove that, P(AUB) = P(A) + P(B)- P(AnB), where A & B are two
events. Whenis P(AnB)=07
e 9 P(AU B) = P(A)+ P(B)—- P(ANB) @4, A ¢ B 95 9611
349 P(ANB) =0 2 ?

(iv) The joint probability distribution of two variables X and Y is given
below—

vfG GeRIfIR &) MYS TEIRA! 7J@ SCAHEF (el 20’ —

Y
W01
o |1]1
8|8
1 |1]2
8|8

Evaluate the marginal distribution of X and conditional distribution of Y, given
X =1.

X-«3 i [N «ae Y-ag =1 e e [y st
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(b) ()

(ii)
(iii)

(iv)

© (i)

3042

(i)

(iii)

Write down the p.m.f of a Poisson variable with coefficient of variation 3+4+2+(2x3)

2%.

G0 PTG HLeTA A O SC2FB0 (@0 AR (SAF 206,

Obtain the moment generating function of the Poisson distribution.

Show that a standard normal variable has the mean zero and standard
deviation unity.

w8 (@ 436 T T[T HEH 51C *[7) IR IoF AL 45 |

The height distribution of adult males of a certain race has mean 165 cm
and standard deviation 6 cm. Find the probability for an adult male to

have height below 158 cm, above 175 cm, and between 150 cm and 180
cm.

[given ¢(1.167) = 0.8784, ¢(1.667) = 0.9522 , ¢(2.5) = 0.99379 ]

2l I TR THoR [ @ 319 91 165 GIfN, @3 A9 2114y 6 GIfN
158 @FIfN-93 T el 70, 175 G @3 (@1 Tpol 397 @R 150 @Fifw 8
180 I @ W&y Twoo! =iy Jyfea FARTe! e e

[ReT TR ¢ (1.167) = 0.8784, ¢(1.667) = 0.9522, 4 (2.5) = 0.99379 ]

A random sample of size 25 is taken from a N(u, o?) with x =30 and

o? =16. Would the probability that the sample mean lie between 25 and
35 be greater than 0.99?

N(u, 0?) @CF @€ G0 TPTSI TA| O WLy 25, @A g =30

GR 0% =16 1| T AT A 25 (AT 35 G W& 2SR TSRyl & 0.99-97
I 20® N 9

If X, X%,...,X, is arandom sample from normal population N(u, c?),
how are the following distributed?

(%5 — X) (% —%)?
Z — S/\/_ where s Z —
M X, Xy ..., X, G0 AN AT N(u, %) @F @€q G0 TP T3+l
R 7Y, O HEow el [ae 2@ ¢

(% - x) (% -%)°
Z o’ S/\/_RRHNS_Z n-1

i=1

A populatlon consists of five numbers 2, 3, 6, 8, 11. Consider all possible
samples of size two which can be drawn with replacement from this
population. Find the standard error of sample mean.

a3 Afo-ass [*E IacEs Ml 2w 2, 3, 6, 8, 111 U2 AVCH (AT 76
W 2 ey Ty (73 Zeel 72) [easal FEH aeseE 3 N0es T
aife efr e

5+4+6
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(d)

@

(b)

(©

(d)

3042

(i) Mlustrate the notion of Maximum Likelihood estimator.
SIfE® SR @liFFerF (MLE) @9 41=eiG g2 el

(i) Let X, X,, X be arandom sample of size 3 drawn from a population
with mean x and variance o?.
T, and T, are estimators to estimate x, where, T, =X, + X, —X; and
T, = 2% — 4X, +3%;. Which one is the best estimator?

X, Xo, Xg 92 3 qT% [Rf(E APET TG 90 7olelF (T (783 2 [ 9T
@ (SX TAG 4 8 o2 | 4 @AY AT TAT, ¢ T,
@A T=X Xy —Xg TR T, =2X —4X, + 3% | G T IAFE
AR (0 9

(iii) Briefly explain the difference between ‘Point Estimation’ and ‘interval
estimation’ ?
‘Point Estimation’ 8 ‘interval estimation’-&3 St A< 1|

(iv) Distinguish between ‘Null Hypothesis' and * Alternative Hypothesis'.
‘Null Hypothesis € ‘Alternative Hypothesis @3 St 2112 S |

GROUP-B
Reta-2

Answer any three questions from the following:

efeie - foqt aris Tea mies

The demand function of a commodity is given by P=8- x>. Find the
consumer’ s surplus if the commodity in question is a free good.

«3f5 #teR ifkwt worss I P=8-x° = xR 3 #1efs [ArEy ooy =7, ©
(SIS Tge 5 e |

Derive the fundamental differential equation of the Solow growth model,
clearly state the assumptions.

Solow -3 3@ SCCCeT o1 FFICABRIIE FaNFelb ez e

Given the continuous income stream at a constant rate of Rs. 1000/- per year,
what will be the present value of profit if the income stream lasts for 2 years
and the continuous discount rate is 0.05 per year.

e i 0.05 Bl 2 AT F411 AR Ol 7ret AAfs 1000 Bil e Tofifers @<k 2
R T AR 2N T T T 9

What do you mean by Nash Equilibrium in game theory? What is the biased
game?

(51 org T (Nash) SRR I&ce F @@ 9 Gt i biased game e &
(T =37 2

3+4+4+4
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(e) Check whether the following input-output matrix satisfies the Hawkins-
Simon’ s condition.

faferiie Eoimie-Seoive matrix & Reasat 3@ 2fm-91%w @7 =€ 779 @ [l
A SR
0.1 025 04
A=|01 05 09
02 04 O

(f) Distinguish between feasible solution and basic feasible solution in a linear
programming problem.

&R (Nanfii @ Rfems ik ¢ @R ffeme sikiee e #ief o s

5. Answer any one question from the following: 8x1=8

[RERIRCIScaCIRYE g i ERCIE R E

(@ In the multiplier-accelerator model of Samuelson it is given that C, =0.8 y, 4, 8
I, =0.2(Y,_; — Y;_») - Show that the time path of income in this case will be
converging.
FCETHCA 1P | MO (e =R C, =08y, 4, |, =0.2(Y,_1— Y 2)»
W4l (@ TR T-7A1F G SfeHAR (converging) 2R

(b) Let the demand and supply be Q; =9—p+ p' +3p”, Qs =—1+4p—p' +5p” 6+2

with p(0)=4and p'(0) =4. Find out the time path of price assuming market
clearance at every point of time. Discuss the nature of the time path.

3w Bifgwl @ @Iof IET Qq =9— p+ p'+3p” @R Qg =-1+4p—p +5p" =
GR @A p(0)=4 € p'(0) =4 T IR &S Yo AF 7Y AT VG T
o2l e a1 13 #12ifba efs T 3w ¢

6. Answer any two questions from the following: 15x2 = 30
fasferiie -l 76 elcs Teg wies
(@ (i) Derive the consumption possibility locus under the Leontief’s two industry 8+7

input-output static open model.

feraaibrcrs 13-fe [E EioMe 2q25-=iosb Trerw S’iE oihl-TeRy @b
[CRRE&T

(if) In the two industry static input-output model we have the following
information:
(09 04]

(1—A)1:0—g4 03 08 where a,, =0.2, a, =0.3 and %, =10

w2 R R FEfoRier 2q25-=Ch7{5 sIweire fFHeie ey (real wite
1 [09 04]

1-A)t=— @A ay, =0.2, a,, = 0.3 @32 X, =10
=N =0 03 08] %o %2 t %o
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Find the equation of the consumption possibility locus and interpret the slope
of the curve.

T7ifa%e w2 (AF consumption possibility @¥F-7 7=l et Fcat ¢ @aifea
BIET 790 SIS Feal |

(b) (i)

(i1)

(iii)

Set up a 2-person zero-sum game of your choice where each player has
three pure strategies. Derive a pure strategy solution and justify the choice
of equilibrium strategies from player’s point of view.

fem sewre @ 72-3f&, 7 @ows [{fEE om on T Ao aAteF
REERICSR fodb wa R (@Fiet A | @b @3 e (Fiee-eim
ey S 8 RERSTE wREE (F @ el g gede afoeime
N

Why isaConstant Sum Game is a Zero-Sum-Game?

G5 &P (9T (515 (e X[+ (91T (19e 6 9

Show that (%%j is the unique mixed strategy adopted by both the
players at equilibrium in the following 2-person zero sum game

1 -1
{ 1 1]Findthevalueof the game.

e @ faalee 12-9fe, W7 @b /i@ onbee @%} 7 Tow

1 —
mmwﬁwwmﬁaﬁmwwmw@a@[ 1 1}

(c) Suppose in the Linear Programming Problem (LPP), w and r represent factor
prices.

Minimise C=12w+42r
Subjectto w+2r>3

3042

w+4r >4
3w+r >3

w,r >0

(i) Find the dual to the above LPP.
(i1) Identify one basic feasible Solution.

(iii) Interpret the dual problem and its solution economically.

6+2+7

4+5+6
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(d)

3042

TR RS @ialfR TP [Eea S @A W @R 1 SHARICE Wi,
Minimise C=12w+42r &=,
Subjectto w+2r>3
w+4r >4
3w+r =3
w,r =0
(%) ©oitm 3fee weria tre (dual) o T
(BN @ @Pre RefRe e bige sl
(3) 7o TP € O Fep*a LA ©ICI I FC! |

Consider a duopoly market for a homogeneous product with following market

demand and cost functions: P=100-2(q, +@,); C,=12q; C, =0.5¢2

(i) Determine the equilibrium price and output if producer 1 is the leader and
producer 2 is the follower. Find aso the levels of profit of both the
oligopolists.

(it) Show that if it is left to each producer to determine whether he wishes to
be afollower or aleader, equilibrium will be indeterminate.

WA T AT GO WGOR T SN G2G GeAwS Wiz | bifRwl € I

Rl o D EGIN T

P=100-2(q, +0,) «& C,=12q;; C, = 0.5¢5

() TeAAvE 1 T SR ((F9F (T @R TeAAwE 2 AW O SPrReimial 23,
OIZE SR W e Terime waefd oz oo Ay s Tew
wfercaiteife Jareia #fisee e s

(B e @, AT TeoAmE T fes (Tog (e fNead Face #itd At SRt
29314 Prae fre 71t oz erEsih s e 2@)

X

10+5






