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I:xdian Statiatical Inatitute
B. Stat. IX 199293

IInd Clans Test on Feona:ic ‘Mcory 3 Haerocaconomicn

Jexdrum Dnvks s 20 Tate 3.3.93 Turation 1 ilous

i@ nd devive the result contzined fn ‘he so=called
red tulsed cmliiplicr teoren' in tle coateut of a nimple
e

(o) Conafdex iov un eccnxsy in .idch Lisve are two individualz
called e ‘'pocx?! xnd t.o 'rien' uith the fcollowing features 3

g, the pro:ortion of GLP zcain” as income to the poor,
1s lesn than /2 ard  mpe of the poar (cp', ia hizher than
that of the rich (o)

The goverrmont now adopts the follewlng policy : it micw
an additionl tax (say of the azount & T) fra the rlch end pays
this amount 85 additionmal current trancfers ( A& TR) to the poar
(Le,0T=AM,

(1) Vill the above policy saffice to raise GI? whezteves Do
the value of © ?

(11} Mro tiiere scme values of € for whish the above policy
will raise GOP by more than the umount of AT ?

(i11) ‘nat is tho alstributicn of © for wiich the remult
mertioned in (n) will hold god ?
[5+5 7=/107

(a) Decerite the economic process underlving the muliiplier theory.

(v) Hention a few cases in which the multiplier theory will not work.

[E+57 =/107
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Indisn Statistical Institute
BeStats 11 year 1992-93
Class Test III on Mgcroocononicy

Ho~g Aanigomont o full marks ¢ 20
( Note ¢ The assignment is to bo submittad by SC Aprii, i993 )

A two-sector economy produces two goods s Sector | produces good ﬁ'

and Suztor 2, 9ood G, . It has also two classes of income-earners — workars

2
and capitalista. Money wage rate is the ;.am'o in both sectors. Let the follouwing
notations bo used .

W = money wage rate

A = nominal value of autonomous expendltura on Gz

Y
v‘ = output of G‘ i
F‘ = price of G‘ \ for £ = 1,2
J
L, = quantity of lobour 4
employed in sector 4 ,
<!
[}
-] --pJ'- s 1e0., the relative price of EI vis-a-vis l:z
H
Other featurea of tha economy are given below o
(a) Vorkers in each sector spend their entire money income on the consump=

tion of Gl (which {8 a mess consumption good)s Capitaliste in each sactor conaums
only I:2 and spend ¢ proportion of thelr money income on Bz »
(v) All expenditure on GI .ls congumption expenditure. Expenditure on Gz

conglsts of consumption lxp.nd.itux:u (by capiiéilgts) and sutonomous expenditure,

+

A (which equals the sum of net export, investment diture and g

congumption expendi ture)

Pue s M glaad skt e M fudk of (G
L fvollomn ¢
(r0+2)=[12]
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(c) (i) P, 1s fixod by a conetant mark—up over unit wage cost o

(d)

2

b Lo

2 (o-<e<'|)

<]
~

(1) Per unit requiroment of lobour in each psoctor is a constant

(say, @, for sector 1) :

4 . a (1=, 2)

fMoney wage rats is detorminad exogenously and Hence Pz is also

doternined by exogenous factors, @, and & J(in view of (c) above),.

2.

3.

4,

Anscer now the following questioms for this sconomy o

Show that the real wags rots (measured in terms of Fz) is a constant
(sayuw),

Find the money income of cnpltalilh in each sector end writs down
the condition for equilibrium for each good , f.@.; the relation showln:
the equality betwsen the nomingl value of domand and the nominal value

af supplye

By using the result: obtained in (2) show that the equilibrium
value of Vz ia a multiple of 'pL o What is the value of the multiplier?
2

Can you give an intuitive explanation for this result ?

By using the earlier results and assumptions of the model show that
given A/p2 s tha equilibrium condition for GI yields a rectangular hype:

bola 1n p and ¥, uith tuo asymptotes ¢ p= w@ and Y, = 0 o Orew this



cutve on the (p = VI) plane.’ Will this curve |h£'t'upuard. £f © increases,

but A remains unchanged ?

s, Lat the (relative) rate of growth of variable x be denoted by’x &
nee e
o dt

Find the rateafof grouth of '2 and p when ( A/|:vz grous st an exogsnous
rate ( k/pz ). will a be poaitive necessarily 7 {( You may approximate

the rate of growth of ( p - :al ) by that of p ).
1Y

6s Suppose one wants ta use the above model to explain the ratuﬁ@f Yz
and p in the Indian ecoromy during the period |970-89 { assuming rate of
grc_wth of YI to be determined exogenously)e gector | May be represented
by [foodqraing sector while Yz may be reprosented by gross domestic
product at factor cost ( COP ) at constant prices originating . in the
non=agricultural sector. Further, P, Mmay be approximated by the wholesale
p.rlc. index of mgnufactures while a proxy variable for A may be
glvon by the sum total of total Fixed investment expenditures and
govte consumption nxpan'd’lturu.
The table below gives data on A, Py Py Vl and Yz for the Indian
economy for the period I9_70-89. Using these dats compute annual rates of grouth

of oach variable ( i.0., X = (x= x_l)/x_|) over this pariod. further, plot

observations on each of the following pairs in seperate diagrams :

Yo wm M gplaad odkaton fo M fodk of OF
10 hraui’”‘ .
(’0+.2):'L—’27
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(), watnst (Afpy) G
(11) p  against ?I :
() 5 esatnst 1 3L 2 e Cal) = W, T

Dras 3 froeehand beat fitting curve for each case. Do tha curves carresponding

ta (1) and (ii1) support the tuo=soctor model developed eatlior ?

( Tha table is given in the next page )
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Tabla ¢ Data on Solected Variables of the Indian Ccanomy
during 1970=7| to 197=00,

financial Not production  GOP gt 1980-81 wholesale price indox Autonomous
year of foodgrains prices{Rse cred) numbers (baso 198]-82 Expenditute
(million tonnes) originating in = _00) at current
v non=agricultural foodgrains manufacb- prices
1 sector ures  (Re crores)
Vz Pl Pz A
1970-7) 87 49041 42 37,0 |0}06
1971=72 94,9 S0679 43,6 40,4 11532
1972-73 92.0 52296 5043 45,0 12814
1973=74 84,9 53724 59.8 5le6 18129
1974-% 9146 55378 82,5 62.4 17073
1975=76 87,4 58785 73.3 63.3 20599
197672 1059 62624 6423 64,7 2350
1977178 97.3 66230 7.8 66.2 25886
1978-%9 F10.6 71465 72,7 6643 285@
19-80 115.4 7231 8.4 1.7 32332
1980-81 96.0 ne9l 91.3 9S.1 39360
1981-82 §13.4 8342 100.0 100.0 46810
1982-83 116.6 82725 109.2 103.5 5404}
198384 113.3 868334 119.4 109.8 61132
1984-85 133.3 93886 1171 117.5 65920
1985-86 127.4 99725 124.5 124.4 83429
1986~87 131.6 106398 129.4 129.2 96677
198768 125.5 113414 1413 13845 113037
1988-89 12.8 122597 161.8 15146 130433
1989-50 148.7 135389 16540 168.6 150727

P wim M cp'(-‘.&\\.L PR W oo B2 el of UL
1 froollomn

('Io+z):‘[127
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INDIAN STATISTICAL INSTITUTE
D-II (1922-93) Class Test-t

Probability-3
Time %0 mts. Mex. merks 50.
I. X, X, X: - sre iid rendom veriables, where X, (ollows exponential
distnibution with mean .Ji' a > 0, Let N be an integer-velued random variable
defined as follows:
Nebh if,andonly if X;>X: X:53X, , ) Xem DXy 8nd Xy <X,
for k = 1,23,
(a) Find P:N=k) k=123,
(5) Fand F{N=k, Xy 5 2) for z > 0. s
2. Suppose that (XX X;! has a joint density given by
Juxnx,) = C :.rp[ -trQr l where X' = iX,X%;)
210
ond Q-| 1! 21
[ I S
(a) Find C.
(h) Find the conditions] densitly of X.| X;=a, X,=b. t1s]
3. (@) Write down the Dirichlet Dy r., 7, -+ 4 Fii Pasy) = density.
() Let U, < U; < U, be the order stauistics on the besis of 3 independent
observetions from U0, 1) - distribution. Show that ‘U, U.-U,, U,-U.)
follows D51, 1, 1; 1. Find coviU;, U\ (201
4. X, Y ere iid U1} rendom veriebles. let U = mn (X, Yi Find the

conditionsl distribution of X | U=a , 0<a<l. 10
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