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. Answer any four of the following ; (4%5=20)

(a) The marginal cost (in lakhs of rupees) of producing
a motor car is given by 6 + 4x? +1.5¢*, where x
is the quantity produced. Determine the total cost
producing 5 motor cars if the fixed cost is Rg, 7

Lakhs. It is given that ¢* = 0.006.

(b) (i) Suppose Y = Y(t) is national product, C(t) is

consumption at time t, and I is Investment,

which is constant. Suppose Y =a(C +1-Y)
and C = aY + b, where a, b and a arc positive
constants with a < 1. Derive a differential

equation for Y.

sl e i e et 1 e PR

(ii) Find its solution when Y(0) = Y, is given.

What happens to Y(i) as t — @?

(¢) Let Y, denote national income, I, total investment,

and S, total saving — all in period t. Suppose savings
are proportional to national income, and that
investment is proportional to the change in income

from period t to t+1. Then, for t = 0,1.2 ..cins ;

el YT oAl
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(i) 5, =py

I

() L,y = a(Y,,-Y)
(i) S, =1, a p>0 Pp<o

Deduce a difference equation determining the path

of Y, given Y, and solve it.

(d) Find the general form of a function f whose second
derivative f"(x) is equal to x%. If we require in
addition that f(0) = —1, what is f(x)?

(e) Find the area of the region bounded by y = x* and
y = X,

2. Answer any four of the following : (4%5=20)

(a) Show that the production function Y = Ax%yP

where A, o, B > 0 has elasticity of substitution 1

everywhere.

(b) A firm sells 2 brands X and Y of a soap. The
outputs and prices are denoted by x, y, p and q

respectively. The demand functions of the two
ool ARIdATTd UHRThTe
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brands are: x = 100 - 2p + Eqandy=gﬂ+4p_3q ;

Suppose brand X sells for rupees 15 Per unit angd

Y for 12 per unit, Estimate the 8pproximate change

in revenue if the prices are increaged by 1 per i

unit for X and 1.5 per unit for Y and compare it

with the actual change in revenue.

(c) Draw the level curves for the function

2x -2y
f(x,y)= for levels k=0. 1,
(%) 2+ +1 g ]

[For PWD candidates in lieu of part c]

Find the equation of the tangent plane at a point

(1, 1, 5) to the function x2 + 2xy + 2y?

(d) Examine the definiteness of the following quadratic

forms -
() f(x,y) = x* + 2xy + y2

(ii) —x* + y* subject to 2x — 3y = 5

BTleAC] ARTTETTT UrAdhTe
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(¢) Find and sketch the domain of the following
functions :

{1} f{ﬂ,}")=a,||x_2 _},r

() f(x,y)=yy+d-Vxil

[For PWD candidates in lieu of part e]

Find the domain of the following functions :

(i) f(x,y)=vx" -y

(i) f(x,y)=yy+d-vx+l

(iii) f(x,y) = In(y*-x)

3.  Answer any four of the following : (4x7=28)

(a) Based on the table, classify cach of the following
points as a local maximum, local minimum, saddle
point, not a critical point, or not enough information
to classify,

BT HRIAEY URThia
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Point | £ | £ | EE‘
A t ooz lE 18] |
B 0 10 Jo |o |g
c o [0 |1 |2 |3
D 0 o |0 |1 |o
E 00|00 [=17'| 6

(b) Find the extreme points of the function f(x,y) =
9x + 8y —_ﬁ[x+y]3 subject to 0 < x <5, 0<y<3
and x — 2y = =2,

(c) Find all extreme points and/or saddle points of the

function :

R R e T T e N L

=L e

3xty + y? — 3x% — 3y + 2

(d) Define quasi-concave and quasi-convex functions.
Prove geometrically or otherwise that y=x% x20
is both quasi-concave and quasi-convex.
BT ARTIaEner Gwd@a
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(¢) Find the maximum and minimum values of
f(x,¥) = x + y subject to x* + y* = 4 using
Lagrange multiplier method. Verify the second

order conditions,

4. Answer any one of the following : (1x7=7)

(a) The Eco club Econ manufactures eco-friendly
inexpensive notebooks and diaries. Each notebook
takes 4 Kgs of paper pulp and 2 litres of water
solution in its preparation while each diary requires
3 Kgs of paper pulp and 1 litre of water solution.
The club has 240 Kgs of paper pulp and 100 litres
of water solution available with it. Each notebook
sold gives a profit of Rs. 7 and each diary gives
a profit of Rs.5. Using linear programming,
find the optimal combination of notebooks and

diaries to be produced in order to maximize the

profit.

(b) Is there a solution to the following linear
programming problem?
BTG !- HRTAEOd . J¥AHTe _
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Maximize X, + X, subject to

-?'["!'xz“‘_:-l }{}
Xy =
—X;+3x, =3 : %=y

Will a solution exist if the objective function is
changed to z = —x, — x,7?

Solve wherever possible,

- UNDICOLLEGELIBRARV
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PART A
HE =

1. (a) A 2X2 pure exchange economy has two individuals,
Ann and Bill, and two goods, X and Y Ann’s
utility function is u(x, y) = min{x,, y,}: and Bill’s
utility function is u(x,y) = Xg + ¥ Ann’s
endowment is (4, 6) and that of Bill is (6, 4).

(i) Draw a well labelled Edgeworth Box
indicating endowment point, indifference
curves and the contract curve,

(ii) Write the equation of the contract curve.
BTG HRITTENTETd Gl i
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(iii) Find the competitive equilibrium:

(b) (i) Explain what is meant by a fair allocation-

tjon in part

(ii) Is the competitive equilibrium allocd
(10+8.5)

(a) above a fair allocation?

(=) wzxzzﬁﬁﬁmm%amﬂa,%ﬂﬂ?ﬁﬁ
e A, X iR Y #1 e o e we ulx y)
= min{x,,y,} % stk fawr =1 Sl B u(x, ¥)
= x, + yu B T eE (FEHC) (4,6) % 3R @@
w1 (6,4) B

(i) wefe (Terie }ﬁgmﬁ:mqﬁahaﬂaﬂw
S Tgliy 9 vE goyadw goEd dtew wwe
el

(i) srgtar @ o Gdiw fofeg
(iii) e Sgerr T
(@) (i) Ifm sEeT & T A B, e St

(ii) ﬂwmﬁﬁ}ﬁﬁmwmw

sre 3R e B 7

HTTAT—a1 HRTIIEd YT dETe g
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2. (a) There are three individuals
who rank their preferences a
B, C and D as follows,

preferred and rank 4 indicating least preferred.

4

lack, Kate and Lily
mong alternatiyeg A
rank | indiﬂating most

Jack Kate Lily
A 1 1 3
B 2 2 4
C 3 3 1
D 4 4 2

(1) Which is the socially most preferred

alternative, using rank order voting?

(if) If alternative B is dropped, make a table
showing the ranks assigned to the remaining
three alternatives. Which is the socially

most preferred alternative, using rank order

voting?

(iii) What is Arrow’s impossibility theorem?

(iv) Which condition of Arrow’s impossibility

theorem is violated in the above results?

BT HETderaa URThTeH 2
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(b) Tom and Jerry have 8 cups of milk (m) and 3

cups of juice (j) to divide between themselves-
What are the pareto optimal allocations of milk
and juice between them !

(i) If cach has the same utility function given

by u(m, j) = max {m, j}

(i) If each has the same utility function given
by u(m, j) = min {m, j} (10+8.5)

(%) 9= =fe o=, 3 sk et £ & w9 A, B, C
it D & & st FimEEs S P @
&, 1@ | waiite wftmg 3 & 4 998 59 Afem=

B w gEier B

EEd | we Rt
A 1 1 3
B 2 2 4
C 3 3 ot %
D 4 4 2

(i) ¥ Sifst AR W IV T i
et aftra fBeeT - 27

HRTIRITSTY U¥eeprerg P.T.O.
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(ii) =R R=eT B i a1 Rar S & Ay A fagreny
@t iy W ¥ w5 F e dgy
o) I A AT = IWERr TR
¥ ¥ waEiuw Ate Ee w-ar 27

(iii) T = IEHEm WG T 27

[w}aqi!ﬁﬂqﬁmﬁ‘ﬁ@ﬂﬂmﬁﬂrﬂiﬂﬁﬁﬂ# &
T T IooaT A w27

(@) oW IR 9 F m svw ¥ wfoe = @ Biw s
FT g (M) @K 8 9 (J) 1 979 99 gm0 Sk

(i) =fe w&=r =7 u(m, j) = max {m, j} =% &
T HHE I S 2

(ii) =R weler =1 SwEfEEr w9 u(m, j) = min
{m, ]} @ =T @ 2

3. Steel firm A is situated along the banks of the Yamuna
river, Further downstream is fishery B. The cost
function of A is given by (s, x) = 582 + (1 -x)2
where s is the quantity of steel produced by Aina .
year and x is the quantity of pollutants that A dumps

Pllci~1 ARTTaeeiU URTdh T &
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) ' ase
into the Yamuna in a given year. pollutants incre !

co
the cost of production for the fishery Bs whose

function is cy(l, x) = 2 + 2x, where f is the quantlt}’

i : ish
of fish caught in a given year, The unit price of fis
15 T1 and that the unit price of steel is 710.

n the given

() Explain the concept of externalities i
problem. '

(ii) Find the profit maximizing guantity of steel s
and pollutant x produced by A and the profits
earned by A,

(iii) Find the profit maximizing quantity of fish f
caught by B using x obtained in (i). Also, find
B’s profits,

(iv) If the two firms A and B merge, find the profit
maximizing quantities of steel, fish, and pollutants

and profits of the new firm, (18.5)

e | T A P e R # e AR S ik ey
e B Bl AWWWEA{S,E]=EEI+ (1-x)?,
orer wufar T 2, Wl s, A B U 9 ¥ Iefed wie o
ar FR x v @ aE A R RO R Ry o oad i
o # yada e 81 WIR O T B @ e geqreey
%t v @ g #, o W W cy(f x) = 2 4 2y

HIee] HRlIdUTd URddhisg
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grmﬁfﬁaﬁrﬁemﬂﬁﬁﬂﬂﬂiWﬁq@g, |
TR S AT | TR TN H T I 10 oy
2l

(i) ﬁqmmﬁmﬁﬁmﬁwﬁﬁml

(i) A =0 Sr e A gefRe @ S @ e k|
Wxﬁ%ﬂﬁlﬂmﬂmﬁﬁﬂmﬂm%r

(i) v &g (i) % s x 1 39T W=D B #wr g
T SR W S A T ST A & B
BN Jferd & W we S

(iv) ofF 3= w4, A 3k B = e & o, & W% o
‘%'éla woel 3R veuw & ST WY O W
IR S W owr AW T SR |

4. (a) Bina and Riya share an apartment They wish to |

buy a sofa that will be shared by them. Their
utility function are Uy(S, M) = (1+8)Mg, and
Up(8,M}) = (2+8)M,, respectively. M, and M,
are the amounts of money that Bina and Riya
have to spend on other goods, S=1 if they get the
sofa, and S=0 if they don’t. Bina has W, rupees
to spend and Riya has W, Tupees.

hTTer—= HRTIgeTaa UNThian
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3 3 the
(i) What is Bina's reservation price€ for
sofa?
i : he
(1) What is Riva's reservation price for t
sofa?

(i) If Bina has a total of W, =2100 and Riya
has a total of W, = ¥75 tcr spend on sofas
and other stuff, What should be maximum

cost of the sofa if buying the sofa is a
Pareto improvement over not buying the
sofa?

(b) (i) Explain the characteristics of a public good.

(ii) Out of the following goods, which ones will
vou classify as public goods and why :

« Toll roads

« India Gate lawns

« Picnic on Juhu beach (10+8.5)

{E}Waﬂ;ﬁmﬁmmﬁfﬂmﬁﬁrﬁ‘%ﬁm
@l aredt & forae I0ET I aN W T ¥ R
FEAm I IYAAT HeE Ug(S, M,) =
(1+8)My, S Up(8:;My) = 2+$)M, #1 M_ six

HTferal HRITAETCT _W:ﬂ P.T.O.
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Mﬂﬂm%ﬁmaﬁqﬁmﬁmﬁﬁ '_

;ﬁﬂﬂ#“ﬁi.ﬂﬂﬂfaﬁ%ﬁﬂmi;

S-Dqﬁ%ﬁw#ﬁﬁﬁr%Mﬁ;mﬁm%
fre Wy, T F ol R B w W oy g,

E

ki

{i]ﬁ%mﬁmmm@awi?
(i) ®% & forw Rar =1 smfem om0 o 29

[iii.]v:rfé‘ﬁhr%ma;a W, = 100 o2 2 gy Gy |
@ U SR A WA a6 S Ry
o W, = 75 ¥ #1 % aw |den der
e WA F A A T N qun ¥, [ e
AT AR w8 Ay 7

(|) (i) mﬂaﬁmaﬁaﬁaﬁtﬁmﬁaﬁwaﬁﬁmi
(ii) ﬁwﬁrﬁqaa@ﬁﬂ%,awﬁ?ﬁﬁﬂ%
Fﬁmﬁaa@aﬁﬁmﬁmﬁgﬁaﬁﬁaﬂtaﬁ\?;
*  TYET HEE
« gfEr Fe @
9 F ww e W e
.HﬂﬁﬁﬁTﬁﬁﬂﬁﬁqﬁﬁpgllTﬁﬁﬁj
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PART B
HET |

notion 18 given by
Thﬁir cost
= 600,

5. In a duopoly, the inverse demand fu
P(Q) =180-2Q where Q=0Q,+ Q
functions are given by TC, =30Q, and TC;

- . e . 1 E,
(i) Find the Coumot-Nash equilibriunm pric
guantities and profits of the duopolists.

(ii) Find the Stackelberg equilibrium price, quantities
and profits if duopolist 2 is the Siackelberg leader.

(iii) Show the two equilibria in a best response

function diagram. (7+7+5)

e gfter ¥, =eed @@ wed P(Q) = 180 -2Q B
zaffar w2, wEf Q=Q,+Q, ¥ FAG WNE THe
TC, = 30Q, 3K TC,=60Q, ¥ ® £ '

(i) e @ A - e fw, W
Y T I

(ii) WRaeE dge T, IR TN W A 4
afreRaTd 2 REas e B

wIfer<l HRITETOd G¥ddblea po.o
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b.

(iii) B TGEATA T WS P wer gww @0
CELEN

A monopolist serves two geographically separate
markets, Markel | and Market 2, between which the
resale of the good is not possible. Their demand curves
are given by P, = 120-Q, and P, = 100 -2Q,. His
constant average and marginal cost is 30,

(i) What is the equilibrium P, P,, Q,, Q, and profits
if he can charge different prices from the two

markets?

(i) Will he continue to serve both markets if forced
to charge a uniform price in both markets?

Calculate his profits in this case? (10+9)

v eIftERaret a wiifereh 9 ¥ HERT - A W, SR
1 9k AR 2 ¥ W w2, fome @ aegsi o gl
a8 @1 I i @ P, = 120 - Q, 3R P, = 100
2Q, B Ty Mg ¥ SwE fuw sitew St @ed SR 30
Bl

(i) af =5 A Aoy A IO - I BT TGS T B,
@ wge P, P, Q,, Q, 3 wH = BT
P41 HRTIdeTey Ywihiotd
"' IND| COLLEGE LIBRARY



1383 13
R
TR B WA wren A e w W @ w
Rl ¥ o aw @ T e 7

7. (a) Given the following pay-off matrix for a two-player

simultaneous move game where loth players have
three strategies each :

Player 2
Player | L C R
U 0,2 8.6 6,5
-3,0 1,-1 3.1
D 1,7 5.8 28

(i) Find whether any strategy is a strictly
dominated strategy for either player.

(ii) Solve for the Nash equilibrium of this game.
(b) Explain, in brief, the two-player stag-hunt game,
(12+7)

(=) Y R m ¥-3F WH = AW R WAw ¥
fgerfedl B0 Y- F T T A ¥ g 2
e 2 flaenfsdl & T T 2R ¥

T el ARIAETHd U ThTery
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famits G

fogemdt | L C R
U 0,2 8,6 T

-3,0 1,1 3,1

D 1,7 5.8 28

(i) s e for = A QI R o Read
# for fafism w0 4 wwEl = 2

(i) 3@ @ & AW g & fow ww A

(@) 2-faafRal & 2w-5¢ I W G 7 T i

§. (ﬂ} For the two-person simultaneous game given below
~ determine the best response of each playerto each
of the other player’s actions and plot them in 2
dot-circle best response diagram and thus find the

Nash equilibria of this game.

Player 2
Player 1 L C R 7|
T 2,2 1,3 0,1
M 3,1 0,0 0,0
B 1,0 0,0 e 7

KA 1 TRTRETer JTeh 2
LINDI COLLEGE L IBRARY
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(b) Define a strict equilibrium.

(c) For the following two-person simultaneo
given below determine the Nas
explain whether or not it is

us game

h equilibrium and
a strict ethbrmm.

Player 2
Player 1 L M R
| T 1,1 1,0 0.1
B 1,0 0,] 1,0
(8+3+8)

() 9 9w ffEa Al @ A@-T9 A
Ry g I ¥ v s g e g @
fuiRe = # 8K o die-uwe A whifear sme
¥ e o 7 I T VAR W W AT GgE

T i
fammst 2
fRaemet 1 L C 5
g 2 13 S
M 3,1 0.0 T
B 1.0 0.0 "

wrer=e] HRTTETAd URThimy
KALIND! COLLEGE LIBRARY
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(@) wex Hgem gt i -
(1) Fr=foied S -2l & af-a0 3 & oy S 4 1
fufor S 3k wee #ifsw 5 = 78 7w we

Hger 2 a1 S8
femét 2
TamEr 1 L M =
L L1 1,0 0,1
5 1,0 0,1 1,0
]
BT HRTIdeTold URThToy (1500)
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1452 _ i et e i
~ SECTION A i
wE w

questions.

Answer briefly any six of the following
; (5 marks each)

D =L

el ¥ 3 Rl w o @ I AR
' (5 s® ww) |

1. Contrary to the contention of the economic historians
like Moses Abramowitz and Aleksander Gerschenkron
that “backward” countries would tend to grow faster
than the rich countries, many empirical studies
including that by Baumol reveal that in a lﬂl'éﬁr sample ,
of countries. the convergence hypothesis fails to hold.

What explanation would you offer for the same?

o s S e R ) o YR
3 sa o P “Rodr 3 i 29 g F 0 R |
i & fvdd, T g B T FE SRS S :'
3 o e 3 B 30 @ v R Y A, s aRme |
o 3 ord 31 o TR R wm weww A |

7 Harrod’s model is one of a knife-edge balance
hetween cumulative inflation and cumulative deflation.
Discuss with necessary algebra statiug clearly the
assumptions of the model. |

hrtera] ARIERITAI YRediie
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ﬂﬁzmmﬁﬂﬁmmmmﬁﬁﬂ
U A e ¥ Y v B @i A o A e
A TR [ aww Ao B w6 w0

Critically examine Friedman and Phelps versions of

the ‘fuciling model’,

ﬁaﬂﬂsﬁwm% “wie wifEw %wﬁmmﬁﬁﬂm
e Fifse)

Explain how a central bank that follows the Taylor
rule will stabilize economic activity and achieve its

target inflation rate in the medium run.

AR fF 2R Faw & a9 A v a9 I i
A W S8 o wm IR wew IEfE ¥ s whe
AR 2 F W S

The asymmetries in the pace of adjustment in different
markets results in exchange rate overshooting.

Discuss,

Rl e ¥ wide @ TR Y R @ Ry
fafm = ai’l'ulmﬁw Bt #1 =l
EAIGEH Hhuqﬂmu U¥ThToy

KALINDI COLLEGE LIBRARY 1/ ' P.T.0.
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6.

production function Y= BK%LS

For a Hicks neutral
ate if output

calculate multifactor productivity growth r
Y. capital K and labour L grow at 4%, 5% and 8%

respectively? What is the link between total factor

productivity rate and the' social infrastructure?

e =gH IeeA Hed Y= BKOAL0E & fom, IeEd Y,

gt K 3l s L 4%, 59, JT 8% WET T AT

mmﬁﬁmﬁ?@maﬁmﬁ

e e g @ @ @ g 27

What is a cyclically adjusted budget deficit? How can

it be used to judge the direction of fiscal policy?

ﬂﬂﬂﬂﬂwﬁﬁﬁwmﬂ??mﬁﬁﬂ#ﬁ

'aﬁﬁmmaﬂiﬁ%mmaﬂﬂﬁMWw

27

Under conditions of perfect capital ll'l!_'}bﬂi.[}’, fixed
prices and flexible exchange rates, assSCss the

effectiveness of fiscal policies.

Tﬁﬁnﬁfiﬂm,ﬁﬁﬂﬂmﬁsﬂ?mﬁﬁwﬁﬁ
ﬁ%m;mﬁﬂmﬁ_mwaﬁﬁ

-1 {

o1 ARTTTE e ¥
K_ALINDI COLLEGE LIBRARY .
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S

SECTION B
e

Answer any three of the following questions.

(15 marks each)

el & 3 el e vl & 3w af

(15 Fw WAT)

9. (a) The economy of Indus has been a witness 1o

continual increase in its primary deficits during
the period from 1995 to 2000 adding to its stock
of public debt. However, its debt to GDP ratio

 over this period has been witness to a steady

decline. What explanation would vou offer for the

same? (7.5)

(b) In the literature on moral hazard, some economists

HIteral HRITdETed gmﬁu"
KALIND! COLLEGE LIBRARY

argue that depositor protection is not desirable.

Do you agree? Do you think that depositor

protection should go hand in hand with prudential

regulation and supervision for a stable financial

system? (7.5)
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10. (a) Examine the impact of a negative technology shock
on the level of output and employment, as per the -
real business cycle approach. Also show that this
effect crucially depends on the slope of the labour

supply curve. ' RO b2

(b) Assume that a price setting monopolist with no
fixed costs and MC=3 faces an original demaﬂd-f{:-::_i,
curve of P=10-0.1Y, Over a period of time, thé:}:j_
demand falls to P=8-0.08Y. I

BIET ARTIqeTera g#rc'mﬁa, 87
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(1) If the firm were to maintain the original
level of output what should be the new

marginal cost of pfuduclinn?

(ii) Use the new demand and the new marginal
cost curves to compare the profit of the
firm when it pmdulces the original output

_ with that ofthe profit when it charges the

original price.

(iii) What is the maximum value for menu cost

under which we could expect this firm to

maintain its original output? (1.5+4+2)

(%) arafes =R & Ifedwr B IHER INET SR
IR @ TR R O A WA S S e
#t ww w78 W A & 7wy wewwt o

s U am B T W ORR ww R

(a] wer i g e Ao S dee s = 3
& W9 v [ R TR P=10-0.1Y & #w
Wi 9% T OGEAT E Bl WG W W, WA iR
P=8-0.08Y ® 9 &

EHITHTE.*‘I AEdeleid O RS EALE) _
<ALINDI COLLEGE LIBRARY, , P-T-0.
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11. (a) Write a note on the ‘process of perpetual
growth under the AK model and discuss as to
why this does not occur in the neoclassical Solow
mudﬂl.‘ . (3)

(b) The population of the world has increased steadily
since the mid-1850s to reach 8 billion as of
November 2022, Use the equation given below
to explain the role of population of the world

economy in determining per capita output along d
BITeTal HRIAATOTd JRIdbIey
KALINDI COLLEGE LIBRARY::
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balanced growth path, How does the share of the

researchers in the economy affect the level of per

capita output? (5)
g Ly
= t_ e, ke )l-ﬂ' il
y*(t) (ﬂ re=iow (1 sﬂ)ﬂﬁx,(t}

(¢) For a simple neoclassical production function

Y = K% L%, what is the steady state level of
capital per worker when the level of savings rate
is 20%. The depreciation rate and growth in labour
is given as 15% and 5% respacti#e]y. What 1s the
savings rate that maximises the steady state
consumption per worker? What is the capital-output

ratio at this steady state? (3)

(%) AK zian & @8d ¥nq faww &t wda w v Roph

ﬁiﬁ-bﬂtﬂﬂ?ﬂﬁiﬁﬂﬁmﬁﬁrmiﬁm_ﬁ
48 B B

(@) 1850 % TWF H A ¥ AW 2022 7% 8 R T

gy @ f 3R W SR TR AW A a2
“Efer fEem vg & 9™ W Aith I Fuiite s

HTTeal ARTIdETeTd L‘imm‘wu | _
KALIND! COLLEGE LIBRARY *  P.T.O.
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%ﬁqﬁﬁqmaﬁlﬂmwm FY iy
I vuwda @ e vy wf¥e IET ® W R
=3 i we 87

a

Sk -0
" — - L(t
y' (@) (n+gj+d) {a snj%sf ()

vE WYURY R Seed hee Y = K04 LS
2 fy, @99 @ & W 20% B W WE FAad
ot w1 e T W/ OH B R R OAC W A
gfg FHE 16% R 5% & € A § L Bl TF T
= W R oW W @ fem F@en IvEW W
At @ 27 s fer smEew # gon- ST
Sﬁfﬂﬁ"ﬂﬂlﬂ’?

12. (a) Write a short note on absolute PPP and relative

PPP theory of exchange rates. The GDP Deflator
of United States and India are 125 and 200 in
2021 both calculated with the base year 2010=100.
The exchange rate of Indian Rupee to the dollar
changed from 45 Rs/$ to 72 Rs/$ during the period
from 2010 to 2021. Arc the currencies following
relative purchasing power parity? ' (5)

HI=GT ARSI U ehTolN,
KALINDI COLLEGE LIBRARY



1452 T

(b) The commitment to maintain a fixed exnhﬂlﬂge

rate makes the money supply stock endogenous.
Discuss, (5)

El

(c) Suppose that liw ﬂlnmml interest rate is 8% in
India and 6% in US. The spot rate of the dollar is
Rs. 80/$land the three-month forward rate on the
dollar is Rs.80.80/$1 on an annual basis. What is

the value of the covered interest arbitrage margin?
Also discuss how covered interest arbitrage parity

would be established, (3)

(=) oof PPP sﬁwﬁﬁm_aﬁfﬁmﬁﬂ PPP freid w
Higrw Aie o) 2021 ¥ dgew a9 3RS IR YRa
=1 GDP Reeie 125 3 200 2, 39 9 TR AR

af 2010 = 100 ® @Y & T F TR F wE
widla &0 i R w45 T /S ® aeeE 72

TR /$ €1 I B1 2010 - 2021, T HHE ANE FY A
‘G &1 e e T # 7

(@) ﬁ'ﬁﬁﬂﬁﬁﬁﬂnﬁwrﬂ%ﬁuﬁmwm
g o Adqed AR g1 T e

f‘ﬁﬂﬁ_"ﬁ HRTdel Tl EW Yl
KALINDI COLLEGE LIBRARY.  P.T.0.
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1. (a) Suppose a monopolist’s demand for his product is

P(q,A) = 200 = 2q + /A where q is the quantity
of the product and A is total advertising.
expenditure. If the monopolist is producing at a.
constant marginal cost of ¥4, how much quantity
will he sell at equilibrium and what will be the 'I_
optimum level of adverhsmg expenditure? Check '
for the second order conditions. :

(b) Suppose a small town has only one large pen ;
factory and it is the only source of job in the
town. The pen factury'iﬁ planning to hire both
high and low skilled wnrkcrs from the town. Its

BT MRS TSI
KALINDI COLLEGE LIBRARY
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production function is Q (Ly, L;] =12InLy + 6In L.
The supply curves for the twc:- types of workers

are wyp(Ly) = 2Ly, and wy(L)) = L; and a pen sells
at ¥12. Find the optimal number of each type of
labour hired by the firm and respective wages?
Calculate also the firm's profit maximizing level
of output. Check for the second order conditions.

(c) A monopolist operates in two different markets
with separate demand curves: q,(p,,A,) = p;?A,,
and q,(p,.A,) = pf AJS, where q, p and A denote
the quantity demanded, price and advertising

expenditure in respective markets.

i

(i) Show that the monopolist faces the same
price elasticity of demand in both the

markets.

(i) Calculate the advertising elasticity of

demand in both the markets.

(iii) Calculate the advertising to sales ratio using
the elasticities obtained in (i) and (ii). Show
that the advertising to sales ratio is greater
in the market where demand is more
sensitive to advertising, (5+8+5)

IR FRIETeR Gerhis
KALINDI COLLEGE LIBRARV
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2. (a) Consider an exchange economy with two agents-
Gaurav and Jaya. The preferences of Gaurav and
Jaya over good X and good Y are represented by

the following utility functions:
Ul = X, + InY,
U! = X, + 2InY,

Gaurav’s initial endowments of X and Y are 6
units and 4 units respectively and Jaya is initially

endowed with 4 unit of X and 2 units of Y.

(i) Find _tht: equation of the contract curve and
deﬁict it in the Edgewnrth' box diagram.

(if) Suppose that price of good X is normalized
to 1 and price of good Y is P,. Compute
the Walrasian equilibrium.

(i1i) Suppose local authority is not happy with
the above - mentioned allocation of
resources between Gaurav and Jaya. How
does the povernment ensure socially
desirable (i,e. more equitable) Pareto
efficient allocation? Explain intuitively in
the light of Second Theorem of Welfare
Economics.

hIlerat EEICEIGE U hbTE D
KALINDI COLLEGE LIBRAR™
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(b) What is the difference between monopolistic
competition and perfect competition in the long
run? Explain with the help of a diagram,

S e (12+6)

3. (a) There are 2,000 residents in a housing society at
Noida. The residents enjoy only two goods,
festivals and food. Festivals are a j::uhlin:: good,
whereas food 15 a private good. The residents have
identical preferences for the two goods, denoted

Vx

1 "
by U; =*ﬁ“+ > Yis where x is total amount

{mea_stired in Rupees) spent on festivals and y, is
the money (measured in Rupees) spent on food by
individual i. Assume that the marginal cost of
provision of festival is Rs. 1.

(i) Calculaﬁe the marginal rate of substitution
of food for festivals.

(i) What is the Pareto optimal amount of
money spent on festivals?

* (b) The DDA would like to build a new public park at
K block, R.K.Puram, if the authority can raise
enough taxes to cover the cost, which is 100, 000
rupees, There are four families in the block. Each
family’s benefit from a public park is as follows:

T TRIdaTerd g?a?ﬁma
KALINDI COLLEGE LIBRARY " T
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v, = 10,000, v, = 30,000, v, = 30,000, and v, =
40,000, T_he authority wants to use the Clarke &;
Groves demand- revealing tax mechanism. Let T,
be the tax contribution of family i towards the

park.

(1)

(i)

(1ii)

If cach family reports its true benefit, v,
how much will each family have to pay,
T,? Calculate the net benefit of the 4%

family.

Suppose 4" family misreports its benefit
as 50,000, whereas the other families report
their true benefits. Does the park get built?
If so, how much does 4" family have to
pay‘? Is 4" family’s net benefit different

from its net benefit in part (a)?

Suppose 4" family misreports its benefit
as 30,000, whereas the other families report
their true benefits. Does the park get built?
If so, how much does 4" family have to
pay. Is 4" family's net benefit different
from its net benefit in part (a)?

(iv) Show that the Samuelson optimality

condition is satisfied. (6+12)

| @I ARTIEn e YRIaea -
KALINDI COLLEGE LIBRARY. - .
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4 Atul produces chemicaly:

His cost function is C(x) =
10x* + 200x,

where x is the number of liters of
chemicals produced, The market price for a liter of a
chemical is As. 1000. Vijay is'a baker. He ig adversely
affected by the noxious fumes emitted by
Atul’s production of chemicals. Hig cost function is
C(y) = y* — 160y + xy, where v is the number of

baked goods produced. The market price for a baked
good is Rs. 40,

(a) How many liters of chemicals and how many baked

goods will be produced in the market equilibrium?

(b) Suppose Atul and Vijay were to j;:nintly maximize
profits. How many liters of chemicals and how

many baked goods will be produced?

(c) Compare the Iwmpttitivﬂ market outcome from
(a) and the joint profit maximization outcome from
(b). Which outcome is Pareto optimal? Why?

(d) One of the solutions to the externality problem is
Pigouvian taxes. In the above problem, who pays
the tax? How does the Pigouvian tax solve the
externality problem?

wHTHer=e] HRderadd TRI&hT™
KALINDI COLLEGE LIBRARY 5.1 0.
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(e) Another <olution to this problem is Coasigy
bargaining. Suppose Atul has the legal right 4 i

emit noxious fumes. How can they arrive at fhe]

pareto optimal outcome? Explain intuitively,
(2+3+4+4+5]

individuals, A and B, and two goods, X and Y.

The mdw:duuls have the following utility functions:
h(xh."i’ﬂ] = X, Y, and Ug(X;, ¥Yo) = X, Y The

initial endowments of both the goods are given

by: @, = (3,4) and oy = (2,1).

i

*

i

':

5. (a) Consider a pure exchange cconomy with tWﬂg
3

I

|

f

(i) Show that the initial allocation is not Pareto
Efficient. ' '

(ii) Calculate the competitive equilibrium

allocation and price.

(iii) Suppose a planner takes away 1 unit of
each of the goods X and Y from A and
gives them to B, Find the competitive

equilibrium allocation and price.

(iv) Is the competitive allocation in (3) Pareto

Superior to the one in (2)? Explain.
FIAY HRMldemers yeeaen
KALINDI'COLLEGE LIBRARY
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(b) Explain the Lindah| solution to the public good

problem. What .are the shortcomings of Lindahl
solution? (12+6)

6. Consider a monopoly firm whose demand function and
cost function are P(q) =30 - q and TC(q) = q* - 2q +
12 respectively,

(i) If the monopolist charges uniform price for her
product what will be the equilibrium level of
price, output and profit?

(ii) The monopolist wishes to reward her regular
customers by uffeﬁng a quantity discount. What
are the prices and quantities produced for first
and second block?

(iii) Will the quantity discount be a profitable strategy
for the monopolist in the aforementioned
problem? (6+6+6)

7. (a) Consider a monopoly seller who sells premium
quality computer chips. The inverse demand
function for the computer chips is given by p(q) =
120 — q, where q is the number of chips sold and
p is the price per chip. The firm is able to
distinguish between all the buyers and exercises

BT AeTidereld URddhlcd
KALINDI COLLEGE LIBRARY
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first degree price discrimination. Assume that the
monopoly has a marginal cost function given by

MC(q) = 3q.

(i) Find the optimum number of chips sold by
the seller,

(i) Find the consumer and producer surplus.

(ili) Show that there is no deadweight loss,

(b) Let there be a community of 2 individuals, Anubha
(A) and Bikas (B), each with a utility function
u(xy) =y, - 12(a, - x)?, where vy is the numeraire
private good and x is, a public good, say rose
shrubs, in the locality; a, =13 and, a; = 5. Let the
cost of provision of public good be Rs. 240 per
unit,

(1) Which individual has a greater marginal
benefit from the provision of public good?

(i) Find the Pareto optimal number of rose
shrubs in the community.

(i) Calculate the total expenditure on the
number of rose shrubs found in (ii). Also
calculate the contribution of each individual
if their per unit contribution equals their
marginal benefits. (9+9)

BT HRTIdernera Udhia g
KALINDI COLLEGE LIBRARY
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AR R gwfera®t @ ogwe ®ow

P(q.A) = 200 - 2q + VA4 #, fomd ¢ 39 JeaE A
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=H et ® It g7 wer ¥ Awl w1 gwaE E@w
2 A9 B I@ TR A T W W IR e
HIE, T WE @ AR W FW W @ A
dreer & @ B T IeeT ®eq (function)
Q (Lp, L) =12InLy +6InL; 1 ¥ AN wer R
gfit = fog sqfd =% w,(L,) = 2L, R
wy(L,) = L, #1 3 o 9 &1 @ 12 v w e
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{“]1ﬁf¥$ﬂnmmﬂqﬁgmm-mﬂﬂiﬁﬁf*aﬁm-ﬂmﬂ
wn W, q,(ppA) = pitA,, M a,(pA)) = p;’
A0S, & T wm w3, frd g, p 3R A Wl
aord ¥ AW A A, AP AR A =
#

(i) =aige fs va Tafommard =t O & aod ¥
T & AW S SN A SO 9Ea B

(i) A & TR ¥ 7w WH R A= A e
Hifae

(iii) IR (i) i (i) ¥ W AT IwET TR
¢ Rema-fl squa it e w98
Toiee & fRsme- el &1 s 98 aew o

It 2, et Wi Ras 2 v afts adeia
3 [5+E+5]

ad

(%) & woie-7ihg 3k 51 & 919 v R sriesen )
frew i) wg X o g YW e ok s R
WS o fEfied ITaRE e aw g
™R

UG = xl’d‘ + I'“'?ﬁ
U = X, + 2InY,

R AR FHICPIE UHAdhTAU
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LUC I DTE | SV N —————
4 el ¥ AR v A g ¥ X 4 vl AR
Y 2 vl e e b

(i) sq@y o% & wRwor @ @ WM AR w®

(ii) 1 Ry f weg XA P 1 W ARG 2
S 76 Y Fo P, B AT Ig
T

(1i) = Aoy o e s e s W @
e ¥ I T 3 g A R
AR T w9 Y ey (A It )
ﬁawmﬁwmi?m
m%ﬁm%mimﬂﬂ
LLEE

() At ¥ e S o e afed ¥ s
s 37 T A W ¥ wwwel  (12+6)

(=) Jroer &) v e dwEd § 2,000 P #) 7w
2 fad @9 A FEA W FHe o ¥, W@ sk
Vo iR T adae W ?, Wi e ow

3
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frt wg H Pafdt N @ A B Bw e

et ¥, frd =-1—"§+%y1, ¥ =i T

x TER W wd A ww af (v A) By,
i, 3 Mo W W fvw war g (Tvd A) oW
Hifse & wErR & waus i de aeE 1 2

(i) R = e Wiow # aieaos @ dE =
(afsta ¥2) @ o Aifem)

(i) PR W & N T A Rer g afw =
27

(@) B, IATE B K =i A v wdo T

TAE =re, 3 Wit W W AR Rl OeE, @
& 100,000 @ B, W W T ® v = & wa
A T ¥ W W AR IR wd B adaie a
¥ yelw qftar @t @ W wER F v, = 10,000, v,
= 20,000, v, = 30,000, 3R v, = 40,000 writrm
Fore Ue qon fewie ffafew 2w dRfew w Iw@m
e A #1 T, 9fRaR | g0 9w fE @ e
T AATEE B
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(i) af® wee qRaw amen areafas @9, v, waw @
S WRAR ) R T, a1 YA H B
9 wRag & y@ T A T A

(i) # S fF ar gRaR F9Y W F 50,000
# w0 ¥ T AW 2, wae F9 wWaR F
s o R #1 A o e T e 87
R #, & W uRar @ fEE SFEE HE
arm? = Y oReR w1 gE 9w W (T) #
% e o ¥ fie 27

(iii) wrr #forg fF <dter aRar a9 = =t 30,000
B ¥ K Tod I 8, WeElh F9 qREar 9
Frafas W a9 F)| A I uE o g 87
If? ®, @ @9 9RER w A wEe w5
gan? Y qRER W g@ WW v (g) ¥
wa ge W ¥ e 27

(iv) wefige fF dquees e o 3 9@ S
# (6+12)

Dler<1 wRaey gm&ﬂ?:m-.
KALINDICOLLEGE LiBragy



5107 16

4.

SE @ W IR w3 Iew @ 6 C(x) =
10x2 + 200x, ®, e x geafRw fvg ww was At S
¥ wem ®) U N @A W AR qF9 1000 TR B Frew
U dwt B N W WA & Jemed @ IR Rl
e am WEOR U & 39 W wfamE Fe gTa #) e
o e C(y) = y? — 160y + xy, #1 foedl v SeniRa
% fry 7w AW & wE B @ Ry W A w1 AR e
40 ¥ 2

(%) @R 9ge9 ¥ frew ey @ A e 9 e
W A FT IeNEH BN T

(@) W= AR age ik fva o dged ¥9  J9F W™
& FftEmaw Fen 21 BET dier wEe AR e ¥
foy w7\ = Seme A sy

() I (v) ¥ wftend aaR ool sl I (b)
4 dged AW Afosmaween qRuEl @ geen i
wivar qftom W weaw 87 3 w4

(a) amd wwwn w ve wnae fifaas s & SweE
W ¥ e W VIR S o 37 i w
WEQ WA W G A w87
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(E} mmﬂmemmilm
W G B U wRwen gw JeEfis w5 w
FE AR}, @ A Ry RS g TRom
W T W ¥7 wEwar ¥ g

(2+3+4+4+5)

5. (%) @ =fma, A sk B, dt 2 wgH, X YD @
v ge A Feferaen W AR Fifg =fEa #
yr Frefefs swfm s €0 U (X, Y,) = X, Y,
and U (X, Yy) = XY, o9 Tl & A
e W ER T 2 0, = (3.4) 3 oy = (2,1)

(i) wifee fr s gwe R T T h
(ii) wieveqdll e e S I W A0 H

(iii}mmﬁm A ¥ WRw T X iR
vl 1 g A B R IR B W 2
gfetd Y WqE HECT S E G e

(iv) @ I90a (3) el e, 3w (2) @
T ‘gﬂﬂﬂi' 27 W Wi
Herel ARmddictd Uddim
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(@) wdafs 76 Wl T & P FEEe e 5
ﬂé!ﬁlﬁmﬁmmﬁnﬁmﬁﬂfm?
(12+6)

6 &l vwfowr &% w far oifowe, s o wea ik
W B WA P(q) = 30 - q 3R TC(q) = ¢’ - 2q + 12
4

(i) oR 7F vetERaE o sow 39 % fow weae
FE T A g, IR SN AW w1 Agee w1
=1

(ii) =% vwmiterrEE w3 s Aol e = = ¥ 92
T WL 3 qEAT B A UEe AR T =i ® o
Fd #R Iwfed e aw we & weEr e 27

(iii) = e awem ¥ pewierEnrRaret W W fow W §
YC oA WvEdE WG B (6+6+6)

7. (%) @ veften am fder v fer i, @ R
e o et Ry @ el s ) wger R
® e agegw W wew (W) p(q) = 120 - q,
& W ¥ Ra v #, el g Rl ot of Re A

ST HRTIdeTqy G¥idhiel U
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qEm W i # sk p v R ) w5 aw
B ol wien @ sa wr A www B oo
W B e Rt w g w1 w= A
& 8 AR w1 dwa s we MC(q) = 3g 27
fBar w2

(i) e g st =t v sfterew Rw =t w&=m
T i

(i) v 3 I sftEw w St

(iii) s9ige & #r 9aR wer (3T <) 8 g
Bl

(@) w= Ay B 2wl s (v) sk e (§)
w ¢F aed 2, fed @ s w1 Iwdifen e
(utility function) #, u(x,y,) =y, - 12(a, - x)* o
y W (numeraire) Folt o # 3R x v adaRE
7 #1 9 Afor & = & ¥ e o wiftak
a, =13 3, a, = 5 # ¥ WwEE o @ AR
# W 240 A Wi wed ?)

(i) sdwfae o & WRTw @ e =fte = afs
e W B 7
BTG HRTIden U TdhiTA 2
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{i”wawqﬁmﬁ?ﬂﬁmm |
e Wil

Ll U e
w B Y g = R T A g,
i e @ AR T B, @
mgﬁmﬁmwmm%m
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Sr. No. of Question Paper : 5167 H
Unique: Paper Code L1 2272102402
Name of the Paper : Intermediate Macroeconomics

II; quicy Issues

{

Name of the Course. . : BA (Hons.) Economics

Sumesier 7 1 0
Duration : 3 Hours - Maximum Marks : 90

Instructions for Candidates

. Write your Roll No. on the top immediately on receipt
of this question paper. .

2. The question paper is divided into three sections.
3. Use of simple calculator is allowed.

4. Answers may be written either in English or Hindi:
but the same medium should be used throughout the

paper,

o=t = o fAdm
1 T wer-vE @ fed @ sw Ry 1 Ml e i m
FgeAIen Ty |
HIEE] FRTIAEIC Qeerdifaz,
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.5167' "_ Ty Br v e
2, 7 weeoa o @ ¥ Rwife 24

3 mmm@mtu _
o T I SR o R R v v ¥ S, A

T I T M U B =i |
- SECTION A
T w
Question 1 is compulsory. (15%2=30)
W 1 JAFEd 2 |
1. (i) The bilateral spot exchange rates between the :-

Bahraini Dinar (BHD) the Canadian dollar (Can$)

and the Russian Ruble(P) are quoted as follows:

Can$/B = 1.5

BHD/Can$ = 5
BHD/P = 7

If an arbitrageur starts with 50 Rubles, then how '.
much will he gain in a single round of arbitrage?

(a) 8.33

(b) 6.66 | ;
Fifer<t HRTdaTay gHidle
KALINDI COLLEGE LIBRARY
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(c) 3.57

(d) 5.43

TR B (fewd) wd Ao (das) A
¥ (P) # A faweia wife Rfwm R Fefofte
A g & ¥

Can$/B = 1.5
BHD/Can$ = 5

BHD/P = 7

4} HE HAAT-TTH 50 T ¥ AW w2, W I
FW-T0F & UF R ¥ Few = s

(%) 8.33
(@) 6.66
() 3.57

(7) 5.43
(i) What is the purpose of a crawling peg Exchang .
rate policy?

PTG HRIARER Yeerarig’ .
KALINDI COLLEGE LIBRARV ! 1147 T-0.
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(a) To maintain a fixed exchange rate with
minimal adjustments.

(b) To depreciate the exchange rate at a rate
equal to the inflation differential.

(¢) To. allow the exchange rate to fluctuate
freely based on market forces.

(d) To stabilize the exchange rate through

government intervention,

wiein o o = Al = 2w == 27

(%) e TEeE 9 U Aas fBfem =

(@) FErEy & R F age W ) e w .
FEHAAT FHCAT
(1) areR = wfEd & srer W AR w § wae
W ¥ IaR-TEE o FE I
(9) el sweY & Wy ¥ g w @ few
AT -
(iii) A depreciation causes the trade balance to look

like a J because :
BTG HETAETAY URTHTAD
~ KALINDI COLLEGE LIBRARY
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(a) The short term and long term volume effects -

of trade adjustments run in the same
direction.

(b) The short term volume effects of trade
adjustments are quite substantial and thus
outweigh the price effect.

_(c) The short term volume effects of trade
adjustments are quite small and thus do

not outweigh the price effect.

(d) Th_f: lnﬁg term i:-rice effects of trade

adjustments offsets the volume etfects.

-W%WWWJ@ﬁwﬂﬁﬁ?:

(%) MR SAEST & HeTEeS AR S A=
viE U # fEwm ¥ e e g

(@) SR WA ® HeTElaE WA AW S
wEegel B # R 39 WER T TWE X e

A

(A7) AR TR ® FETS AR ) '
a7 A3 £ A T YER TP WNE A e
=& B B _

HT=eT HRIdETd PRAdlea |

KALINDI COLLEGE LIBRARY *-T-O.
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6

(W) =R wamEeE @ S Ie avE, W T
T FE H I R

(iv) Assume that the current spot exchange rate

between the US dollar (USD) and the Eurg
(EUR) is $1 = €0.90. Now, consider a three.
month forward exchange rate to be $1 = €0.83.

The € is available at a against the
US dollar:

(a) Forward premium of 8.88%
(b) Forward discount of 8 88%

(¢) Forward discount of 6.88%

(d) Forward premium of 6.88%

T o 6 sritat dfer (awe®) sk @@ (EUR)
& I e Wi AR @ S1 = €0.90 1 ww, @
wEA A afim Rffm w W §1 = €0.88 wRw

éﬂﬁ‘qﬁﬁmﬂ“mﬁ W Iqe B
(%) 8.88% = W Vifimw

(@) 8.88% = W Te

BT HRTIATSTY UvTblay
KALINDI COLLEGE LIBRARY
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(W) 6.88% o FH T

(1) 6.88% = afw HifAa

(v) An investor in Tokyo is considering covered
interest arbitrage between Tokyo and New ‘!"?l‘k-

The investor observes the following :

Interest rate on three-month Treasury bills in

Tokyo: 2% per annum

Interest rate on three-month Treasury bills in

New York: 3% per annum

Spot exchange rate: ¥110/ $
Three-month forward exchange rate: ¥111/3

What is the covered interest arbitrage margin

(CIAM) in percentage per annum?

(a) —1.0%
(b) —0.5%
(c) -0.8%
(d) —1.9%

IGEARGICEUEE YT To2,
KALINDI COLLEGE LIBRARY  ©:
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(vi)

2y ¥ ven Fewe o Gﬂiﬂl&rﬁ-j}hw
siar-ui W R %t @ 2 ﬁfﬂ'ﬂmm
9 AT 3 T

™
.

|
drdt ¥ A TR B 200 A T gy
s _

o

.'i
j
1
;:
1
i
|
1
!
]
i

L]
e ﬁﬁmr ot ¥110/%

A Weler ot AW @R = ¥111/8

iy ad wfowe § wad =er s i (@)

=i A 9w @ 29l W W me = 3% 18
T BT

jzl

(F) -1.0%
(|) -0.5%
() -n.se;al
(9) -1.9% ]
4

Which of the following is NOT a limitation of

the absolute purchasing-power parity theory?
BT HRTAENEd YRTHTAL
KALINDI COLLEGE LIBRARY

e T Ly
g e s
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(a) It ignores the capital account

(b) It does not consider non-traded goods and
Services

(c) It fails to account for transportation costs

(d) It accurately predicts exchan ge rates in all

situations

R ¥ & 1 i - Wl o Rraia o
e 27

t*]“!‘ﬁ’fﬁl%ﬁaﬁwmﬂ

(@) a8 W-aRs aga’ i Jast w R =5
e @

(1) @ oReeT wEE W A A A Rew w2

(u) 75 ot fafdl % R A N 6w v
el B

(vii) What is the primary effect of open market saleg
of governmeni securities by the home nation'g
monetary authorities in the portfolio balance
approach? '
wller=dl HETTURIEr Ueidiens,

KALINDI COLLEGE LIBRARY = P:T.0.
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(a) Decreased interest rates in {p, o
' TE'[g“ |

country

(b) Appreciation of the domestic Currency

(c) Increased demand for foreign bonds

(d) Reduced risk premiums on domestic A33efy

il ek L Ty

mﬁwmﬁﬁq%m%#ﬁmmm‘:
B W W W o o ¥ R e

WHIE T 27

(%) e ¥ =w < A =@

@) W @ ¥ e

() R =i o wed W
(H}ﬁqmmﬂmwifm-

(viil) How does the debt-to-GDP ratio change over
time if the primary deficit is zero?
|
(a) It decreases at a rate equal to the red
interest rate

T ARTdeTo™ O&ThTAd
KALIND COLLEGE LIBRARY
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(b) It increases at a rate equal to the growth
rate of output minus the real interest rate

(c) It remains unchanged

(d) It increases at a rate equal to the real

interest rate minus the growth’rate of output

o srafre e e & A - - RER s
® wy B wRafa B 27

(%) 78 Tras AE WP A R W e @

(@) 78 S @ g = A TEhE =W w R
el & W W ¥ dgdr 8

() 7% FRafa w8

(w) 7z gl = W ¥ IEET W gfE W R
e & 99 o 9§ Wedl 7

(ix) Unless satisfied domestically, an excess demand

of money would result in an of reserves,
or a balance of payments under ‘the
fixed exchange rates and a under flexible

exchange rates.

AT HRITAEI JRIE T i
KALINDI COLLEGE LIBRARY
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(a) inflow, surplus, appreciation
(h) outflow, deﬁcit, appreciation
(c) outflow, surplus, depreciation

(d)p outflow, deficit, depreciation

Bl LI S S s AL I ——
% dEd HIEH Hge 3R s R =
®ABT ___ BEmM

(%) s, s, qeafe 1

(@) wddls, wer, et
(w) afeefe, s, eaEE

(%) afRel, wrer, Jwmww

(x) In year 1, the debt of Y has been incurred by
Tanmania. It intends to repay the outstanding
debt fully in year 2. Given the interest rate of
w, what should the primary surplus in year 2
be?

BT HETgETHd G dilo.
KALINDI COLLEGE LIBRARY
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(a) (1+w)
(b) (1-w)Y
(c) (1-w)

(d) (1+w)Y

af | ¥, TR W Y = e B T #) Ee 10

o 2 ¥ T w0 W 9w A gee W ow A
W o ® gficaa, 9 2 ¥ wafe sftde e s

fEe?

(F) (1+w)
(@) (1-w)Y
(1) (1-w)

(@) (1+w)Y

(xi) When the value of the mortgage exceeds th
value of the house, the mortgage is said t ;
0 be

(a) Ninja
(b) Underwater
HTreral ARTdelicld Uddieiy
KALINDI COLLEGE LIBRARY
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(c) Crashed

(d) Teaser

mmmwm&w%aﬁmﬂmiﬁ
LUC e W B

(%) P

(@) FewEwey
(w) =
(%) TR

(xii) At present 80 rupees exchange to a dollar. These
currencies are assumed to be following the
relative PPP theory. What would the new
exchange rate be in case the country with dollar
as currency witnesses 10% inflation in this period
as against the one with a rupee and inflation-of
20%.

(aj 160
(b) 87.28
(c) 40
(d) 73.33

BT HRTIAENAY YNl
KALIND!I COLLEGE LIBRARY
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T W, v oo B a0 v e B T T
LR LR g seepm—p——— S A
aR dew A @ T 3w A @ o A 0% T
B 2, fh v A g A 2w ¥ A 207
B #, A Afea w w o

(=) 160
(®&) 87.28
(W) 40

(a) 73.33

(xiii) Assume that W is the money wages, & is the
productivity per worker and o is the margin
charged, what would the change in price level

be assuming the margin o to remain the same
(a) AP/P = AW/W — Ac/a

AW/W — Ad/d

(b) AP/P
(c) AP/P = A8/6 — AW/W
(d) AP/P = AB/B — AW/W

SIS HATIETAN UddTan

KALINDI COLLEGE LIBRARV °.T.0.
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a3 5 W T ot B, & U FEEY Semmeg
3 3 o s I W 2, AT o B W o e

A e ' X w aiet B
(®) AP/P = AW/W — Ao/a
(@) AP/P = AW/W — AB/8

(W) AP/P = Ad/S — AW/W

(%) AP/P = AS8/6 — AW/W

(xiv) Bank A has liabilities of 900 and assets of 1000

and Bank B has liabilities of 800 and liabilities
of 1000. The capital ratio of A and B are

and respectively; and their leverage

ratios are and __ respectively.
(a) 10% and 20%; 10 and 5
(b) 11.11%, 25%: 9 and 8
(c) 10% and 20%: 9 and 8

(d) 11.11%, 25%: 10 and 5

HITTCT HRTldenay SRS Earck:
KALINDI COLLEGE LIBRARY
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hﬁﬂ??uuaﬁmﬁaiahmnuaﬁﬂﬁﬂ“ﬁa
S 3% B W 800 & e sie 1000 H A

ﬁ'ASﬂTBwqﬁmﬁqﬁm Lo S
2; 3R I IR I HA -
Sk L4

(F) 10% &t 20%: 10 3 5
(|) 11.11%, 25%; 9 3R 8
() 10% 3R 20%; 9 3R 8

(=) 11.11%, 25%; 10 3R 5

(xv) Match the following :

I. Robert Lucas A. Deficits and debts
II. John B Taylor B. Surprise Supply function
[11. Barro- Ricardo £ Mﬁnetary Approach to
proposition Balancf; of Paymentsg

IV. Mundell and Johnson D. Monetary ryle

el ARTIETAY Uty
KALIND! COLLEGE LIBRARY P.1.q



5167 18
(a) 1-C,II-D, III-A, IV-B

(b) I-B,II-A, 111-D, 1V-C
(¢) I-B,II-D, TI-A, 1V-C

(d) I-C,II-A, 11I-D, IV-B

a1 e =ifoe .

I & g A. el 3R =
I S & e B. 40TES A% W

1. - R wemm C. S Gge ¥ Aew
- gRemm
IV. o AR e D. #ifee fam

(%) 1-C,II-D, III-A, IV-B
(@) 1-B,II-A, III-D, IV-C
(7) I-B,II-D, III-A, IV-C

(7) 1-C,II-A, I11-D, IV-B

ST HRTaRTeIy eRSEALE)
KALINDI COLLEGE LIBRARY
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SECTION B
©WUE @

Attempt any 6 out of the following 8 questions. Each
question carries 5 marks. (6%5=30)

Feafim o vl ¥ ¥ Bl 6 W W Tw A TEE
W 5 3 = 2

2.. How does a devaluation of a country’s currency affect
its trade balance and aggregate demand? Use the AD-

AS framework to explain your answer. (3)

Rl 3 T YT BT AT, T R EIET S A A
F Tyl wEn 27 IO IR & e 9 & oY
AD-AS ThAgs &1 IR ST

3. Briefly explain the difference between absolute and
relative purchasing power parity theories. In the light
of above, explain the Balassa and Samuelson effect.

(3+2)
Ay 3wy w9 A T AW ® 99 6w 9 gag
¥ gwEEYl WA ® AEE §, A F I g
& = FifeR| '
FTT=ET HRTdElcld YHIdTeia
" KALINDI COLLEGE LIBRARY - F.T.0.



5167 20

4.

Write short notes on :
(i) Taylor’s rule in monetary policy.

(i) Monectary Rule in the three equation IS PC MR
framework (2+3)

(i) #ifgw A A T =0 Fw
(i) T wEEN Irdvy AR IR W ¥ Aw P

Describe the concept of cyclically adjusted deficit and
its significance in fiscal policy evaluation. Briefly
mention the steps in the construction of the cyclically
adjusted deficit, (3+2)

mm%mﬁ_ﬁmﬂ?m&ﬁ
FRAIGT § THS AeeT H U O Thig T H TR
e & FEi @ wwl @GRy A Swe il

Explain how the Ricardian equivalence proposition
suggesis about how the consumers respond to changes
in government deficits. Explain the impact of high

government debt on capital accumulation in the long
run, ; (3+2)

'r.m'm qmm@]mh gfflcﬁlma
KALINDI COLLEGE LIBRARY
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DL L L BT R S———
*m%ﬁi’ﬂmﬂmwmmmﬁw
Rl U LU R e G ————— ]

Consider the change in the debt-GDP ratio equation.
Under what conditions do vou think the country would
resort debt rescheduling/haircut/debt repudiation?
Explain the rationale behind why the countries would
opt for such mechanisms even when they are aware

about their consequences. (3+2)

FO-SET FTE THE A wwe W far Ak e

FER e affeafadl % Iw 7o = ifuiw /&d /=0 aed
T qEW A7 a9 W 9% wee e & 0N 99

= g v IR e s & AR A g 8

“The commitment to maintain a fixed exchange rate

makes the money stock endogenous”. Explain this
statement in light of the Mundell Fleming model,

(3)
‘v Faftee P = R W R v
Fadia A 871 q¥W Wi Aed R WS X T ey
%l e Fifw)

BT HRITAETAY YThTorg - %
KALINDI COLLEGE LIBRARv ~ P.T.0.
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what are the limitations of conventional Monetary
policy during a liquidity trap situation, and why? Derive
the LM curve in the presence of a liquidity trap,

9.

(2+3)

e o fufy ® dow odifts WMfEwm AR o g
ot ¥ 3 W7 TEe e i e # veon w1
i

SECTION C
w|UE T

Attempt any 3 out of the following 4 questions. Each
question carries 10 marks. (3x10=30)

frfafed 4 Ui ® § & 3 W @) B Sl WE
S 10 AR o B

10. Write short notes on the following (10)
(a) Beggar-thy neighbour policy
(b) Hysteresis effect of overvaluation

(¢) Reasons for the financial crisis
Bl HRTITRITEY Yeddi™d
KALINDI COLLEGE LIBRARY
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1 1.

ol w dfte ot ffere
(F) *w ud Jw S
(@) sftrraw = RLRGw v

() B dwe & wRm

(a) Examine the role of portfolio adjustments in
exchange rate determination according to the

portfolio balance approach.

(b) Discuss the implications of an increase in the
expected appreciation of the foreign currency and

an increase in the risk premium on foreign bonds

in the extended portfolio balance model. (6+4)

(%) WEwiear e e % SR, R = P
i awfed W W R W W e

(@) faefts déwifed o0 Wew ¥ RN = A s
ffed w = Flow

HTier=e] HRNdEdd URThItg
KALINDI COLLEGE LIBRARY P.T.0,
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12.

13.

According to the model introduced by Dornbusch,
describe the time path to a new equilibrium exchange
rate when the country unexpectedly expands its money
supply. (10)

S B R g g sifew @ AR, T 2w s
R AT U AR gy femn we R A O A e
A W * w5 iy #Afw

Assume that the economy is hit by a permanent
negative aggregate demand shock. Use the 3 equation

model to give a detailed period by period explanation

of the adjustment process. (10)

W= & r adeaen T AR e A W 8w
#) wHEo wigar ot Faft-wt- sy fAee =em | @
fow 3 wieor Wi o IWET HAQ

DefvGT HaETdelleld Lﬁiﬁldiim &4

KALINDI COLLEGE LIBRARY e
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paper.

wral & fow Adw

1l @ WH-79 & e f g Re w FAuiite s w s
e o |

2. & ¥ A B dfe wel @ 3w Aifem

3 ol v & HE e F

4. IO WE-TH w1 IR Hdon a1 @ S v v ¥ S, afee
it I = WoEE v B =i

BT HRTIAIH I UdiiehTa

KALINDI COLLEGE LIBRARY
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I-d

Outline the reforms that have been initiated in the
tariff measures in India's trade policy since 1991.
What does a comparison of India's Average MFN
Tariffs with Tariffs of APEC (Asia Pacific Economic

Cooperation) economies reveal? - (10+5)

1991 & TE A WA F =R A ¥ 2om gl ¥ gF By
T guR t WEifrT w¥ | APEC (S - warie wEmEnia
il wednT) o @ Rw @ Wa WRE F e
MFN 2% & go=1 & =1 o J@an 8 7

India had become a much more open economy since
1991 as compared to pre-liberalisation phase. Do you
think an inward orientation based on the recent
initiatives of atmanirbharta may confine the Indian

economy to mediocrity? Why or why not? (15)

FIEFT I WO Ff AN F WK 1991 & [E ¥ Ffrw
el AAATTI T T A1 | T AN w9 2 E s
W @ BRI uEel W amaRe e afvam s

- AIErYT ) A oA o difE o §ed B 7 99t ar oar

&7

What do you understand by Global Value Chains
(GVC)? Analyse the performance of India in the global
value chains during 2005-2015 period. (5+10)
HTT=41 HATTdeITer UdsTchled

KALINDI COLLEGE LIBRARY
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A e st (GVC) A s o e & 7 2006 - 2015
N yafa & e AFwn yeg geensl ¥ wea @ wEd w
e &Y

4. Critically examine the flexibility-rigidity debate with
special reference to the Indian labour market.
Enumerate some important labour market reform
measures undertaken since 2015 by the central

government for the benefit of workers and employers.

(7.5+7.5)
WA 5 @ar & faem weY W SRieoT - wokar 98d &
AT e W AR s Paes @ @
folw &7 @R 30 2015 4 BT W0 HE e HH 99N
gUR ITEF & AT |

5. The pace of growth in farmer’s incomes that started
in 2004-2005 could not be sustained after 2011-2012,
What are the factors that contributed to the above
phenomenon? Discuss the factors that led 1o distress
among farmers in recent years. (7.5+7.5)

2004 - 2005 % W& ®E &ww s ¥ gfa = 77 2011- 2012
& AT WEA A6 & G I oA A AEE A T
FE o B B & 4l A el f i wwe Yu e
e wRE &t 9 Fifa

ehllef~gl ARITAE U g\'i'l il ed s

KALINDI COLLEGE LIBRARY
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6.

Critically analyse the impact of the now repealed farm
laws on increasing the farm incomes of the agricultural
sector, (15)

‘HRodE X RN A s A 9fy woew ¥ P gl FEE
F UWE W AT e =) )

What do you understand by “Stigmatized Capitalism™?
In your opinion, what does India stand to gain or lose
by following this model? (5+10)

“wdlhd qolER” ¥ F9 wT WES 27 SIS 09 W, 39
AEA FT UEH FH d WRA F OFT oW O B B 27

What do you understand by ‘Jobless growth?’
Briefly discuss the Indian experience with regard to
growth and employment generation since
independence. (3+10)

‘T T i’ ¥ o =0 e 27 e # oA R
fam@ st dovm o & WAy A WA e @t ge ¥
o e |

P MBI geerasims, (5000)

KALINDI COLLEGE | IBRARY
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BIRT ARMARN AY ¥l e &
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oAl @ R fAdw

1

T WH-T9  fasm B 3w Be oy Fuife e w® S
FwmE o |

T 9 A 8 W ¥ | [ W 5 Aarel & T 2

WeE W W S W @ g o g ¥

6 W - 79 1 3% e o B et v v ¥ Ao, fs=
A9 Iol & WEAE T E B AR |

(a) “Wage income increases have a stronger impact
on fertility reductions than rental income
increases.” Comment. Extend this argument to
societies where only women look after children.

(8)

(b) Where the family related externalities are typically
negative, private fertility choices generally lead to
overly large number of children. Explain. (7)

(%) “Prod 9 @ g o o F Wl o A i =,
g s A A W, A e qean #17 Rogd
i T A% H 0w v ¥ 39 WS # w=d A
aHEEy el dad wigen @ ava # I|we el
L{
HITA<l HRIAETI UiddbTa
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(@) ol oftar ¥ dafom amed TwwEE @@ ¥, Fon
o e s A W aed o @8 e o owE
T B s Wi

2. In a dual economy framework, highlight the
asymmetries that exist between the traditional
agriculture sector and the modern industrial sector.
Explain, in detail, the model of economic development
where development proceeds via a joint transfer of

labour and agricultural surplus from the agricultural

to the industrial sector, (6,9)

e} Fdemew & o9 ¥ woRE SR &9 Ik sufE
s 8 @ @ A R @ e w5 s
e @ 39 e @ R Y aen aX R S s
&7 ¥ = N T Iy F dge e @ W ¥
famme g 21

DA ARITAET e UESGAE)

KALINDI COLLEGE LIBRARY S
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3. Changes in distribution of wealth holdings among
individuals in a rural economy have the power to
increase the overall output in the economy. Discuss

in detail., (15)

Ty srderaen ¥ ol @ @9 a2 fEor A i
¥ sfermen ¥ W IeET A gfE T A AR A H
fomm & ==t 1

" Explain why, in informal rural credit markets, the
moneylender’s preferred contract involves credit

rationing even in the situation of existence of excess

demand for loans. (13)
wmee ot i o, sEraie T =/ e N, SEER ®

it sy ¥ ww @ R s W o Raf ¥ W aRe
fET i )

HT=] JHRlidelea ¥ThTAU
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5

(a) Explain, through use of numetical example, why,

in the presence of limited liability.of the borrower,
needs of rural credit cannot be adequately
served with the use of formal money lending

institutions? (6)

(b) “If vertical links are established between the

formal and the informal lenders in rural markets,
by way of expansion of formal credit to informal

lenders, it will invariably lower the interest rates

for small borrowers.” Discuss. (9)

() weEmrerE Jerr & Wew 4 weEn S o

3)

JUNFAl & Hiee e &t fufy #, sitvaiRs amew
el & I ¥ AT T S FEEEa
e ¥9 4 QU A B o g 27

“af aritr Ao #, FEgeiRE IureETS = siraies
B & ffEr # wom A, sivafts ik seeaRs
IUEAEH & #9 Aagw way e e ww ¥ @
gg fAffad w0 & 912 JuREAR @ Re sw @ =
W & T a9l W

MG EARIHIEPIGE! UNcTeh oA 2
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6.

It is not the developing countries that are responsible
for the high levels of global pollution. Why then, in '
your opinion, is it necessary for them to take strong
steps to mitigate the pollution and to control any further

environmental damage? (15)

7 Rmwda 2o A8 ¥ @ e wgam B I 'R Br
fimer %1 v, a0t oo ¥, 398 R v = F=W =
e 3@ i o wieoia & w Fofe &= 2 g =2
FoR JSM T AEEF 27 W oW T U I TSR
HT- 4 Awfeasm few AT w87

In the light of fault lines as discussed by Raghuram
Rajan, evaluate the financial crisis that occurred in
the US in 2007. What lessons do the developing

countries need to learn from the US experience?

(13)

T T B O AW s & s ¥, 2007 ¥ quA
# ¥U g d@c @1 (e w0 guR ® IAva @
At 3 & w0 ww @ 9 a8 7

hTA-GT HATdAToTY uv (lchledd
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8. Write short notes on any two of the following :
(7.5%2)

(a) Social norms that create a high degree of
conformism, attribute to high levels of fertility,

Discuss.

(b) If the agricultural Wage W_is $300, urban formal
wage W, is $1000 and urban informal wage W,
is $500, will a potential migrant move to the
urban sector if the probability of getting absorbed
in the urban formal sector is 0.5 and the probability

of ending up in the urban informal sector is

0.72

(c) Differentiate between moderate globalisation and

hyper globalisation,

(d) Measurement of sustainability of development.
frafefe ¥ | el @t w Afire Roodh fafe -

(3r) amfomh AFEE S 399 W A ST Yo W ¥
I WA TEE W wom W F =
HIEG1 AR UddhTay :
KALINDI COLLEGE LIBRARY ~ F-T.0.
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(@) aft s wegh W, $300 B, md Fofits Fogh W,
$1000 # sk wER sfafes wogd W, $500 B, &
W g uEeT warl, wed s ¥ warafea w s,
afz o stuwafts & A sawifia B T AWEE
0.5 8 3R R sEtrRe g X sEmfum w=

qWEAT 0.7 87

(&) W ddiwor i afy dvdfieor & 99 AT e
Eid

() Ta=® = |9 =1 A9

P41 HRTaeTary UTahIA
KALINDI COLLEGE LIBRARY
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3 VW - e iR an R e o s X A, AR
W I W wegw g § g afte

. What role was played by state agencies in the
development of their economies in Japan and Russia?

Compare and find the differences between them.

T v T A R adeEens & e # aw AR
g} F wfve v w7 A B 99 ge 3@ W T
g AT HAqd o = |

2.  What role does the agricultural sector play in the
process of industrial transition of an economy?

[llustrate your answer from the comparative

experiences of Britain, Japan and Soviet Union.

il sferaenr @ Staifites warao it Wi ¥ R & N
w1 o B 27 i, e sk Aftes ¥ @ g
FAWEl A HA I W R Y |

3. How was Soviet agriculture collectivized and what
were the result of this specific form of agricultural

collectivization?
BT WRTTaEeryl YWTHTED
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AR FR A B wfn far o e pR w2
W Rftee w1 # w0 ot w7

4. Critically examine the system of War Communism in

the ‘_Sl:-vict Union,

AfEa w0 ¥ gg wwae A wawn W S i
S |

5. What was the basis nf'agricullure growth in Japan

from the Meiji restoration till the first world war.

Aot e’ ¥ wew fawa ge’ OF W X g fww .
FIUR w4 a7

6. Why were the errors in Stalinist agricultural policy

not corrected for 25 years?

wifead i A @ FRA = 25 a9 7w Hw =@ T
ferar w7

7. How was the origin of early Japanese industrial
capital? How did it influences the future industrial
evolution? Explain with the Special References to the

role of Zaibatsu.
BTG HRTIGeo SEREAEE P.T.O.
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mmmwﬂmﬁwnﬂrm
2 sofrs e W 23 e fa? A R P
® fdw wav ® am e AT |

| What role did innovations play in the development of

cotton textiles and the iron industry?

ﬂmﬁzmmﬂﬁmﬂ’qﬂﬂﬂﬂqﬁm
g 7
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ol & faw fdem
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2. fanedt dfer weet & e Ao

3 T - IR S ar R A o e X A, S
W I w5 WA o A B e |

1. Define the term ‘Industrial Revolution’. What were
the set of factors which helped Britain to become the

first industrial nation?

‘AdfE wR e @ qRwle @fg ¥ B A TS
F Pre 2w = wEa AT T I F weg w7

7 “Ipdustrial development has mostly been based on
extracting surpluses from agriculture”. Discuss in the
light of development experience of Great Britain, Japan

and USSR.
« sitefir e RETE: BN FtE W ke o e
hﬁéﬁ_wa}twm%ﬁﬂqﬁmﬁm
F e W

3. What was the role of Zaibatsu in the origin of

Japanese industrial capital?
mmﬁﬁmﬁiMﬁﬂWﬁ?
IBTTEE] ARTIAETTY TRIBTAY
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4.

3

Discuss the role of the state in the economic
development of Japan and the Soviet Union? Highlight

the differences and similarities between the two
countries in this context,

T AR A W R i R A woa A e A

T AR wu wok A A 30 B o FAA R G
T IR Y |

Lenin described the system introduced by NEP as
‘Transitional mixed system’. Describe the essential
feature of this system and explain why it had to be

only a temporary expedient?

AR N EET B e IR 9 T e o
Wi womell” & w9 ¥ AT ) @ ael @ smesas
g = 2ot =X Ik T B 9w Faw v st e
B = a7

What role does the agricultural sector play in the

process of industrial transition of an economy?

ot gdegaen & SO saERe S ufvar ¥ HR &7 @
w1 v B # 7

ST ARTIENT URerepTain
KALINDI COLLEGE 11mm
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[

he reasons that led to a rapid Increase ip

What were t
in Japan in 1890°s?

the production of cotton textiles

1nvn$mimiqﬁudﬁmiﬁ%1ﬁ

% o W & 7

Discuss the collectivization of agriculture as a measure
of agrarian reforms in the USSR. Was resistance the

only response by the peasants 10 this process?

Analyze.

JeEvEaR ¥ PR GUR B ITE D W A PN F FRRFE
w ol ¢ F wE v @ fow BeeRl g g @
v gt @7 R il )

HTeG HRIAead YIddTed
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. st & faEwn e & Rar w2,
4 oA -UT I aﬂﬁmﬁ%ﬁrﬁwwﬁﬁm’%
oft I W AR UE 6 B iR )

. (a) Enumerate the new Monetary and Liquidity
aggregates. Explain how they are differentiated
not on the basis of attributes of the Instruments

but on the nature and functions of the institutions

issuing such instruments?

(b) Discuss the statement that “Complete Currency
multiplier determines how much currency holdings
increase due to change in monetary base™.

(9+6)

(%) 7® Hfew AR o ey F W A v W
T T fF IR Iuwmon o fAthast ® smw
W AR Ao W IqmOR B oo wer A wenl
P 3Rl & wuw w e fAnRa v s

#7
SI=T WR I aee UNTd el
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(=) W e g owwf w5y & #Tﬁ-ﬂm.wﬂﬁﬁﬁ'ﬂ
T # iR suw ¥ ufadw B wwo e g3
uritar wgdt 27

2. (a) (i) Explain briefly how the money multiplier can
be made invariant to changes in cash reserve

requirement?

~ (ii) What happens when banks resort to
discretionary finance from the Central bank

and maintain excess reserves?

(b) Using the money multiplier approach, explain the
money supply response to changes in the following

variables
(i) Fall in (C/DD) ratio
(ii) Fall in (TD/DD) ratio

(iii) Decline in reserve ratio

e ARITAEIeid YT
KALINDI COLLEGE LIBRARY

P.T.0.
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(¢) Consider the following data :

Required reserve ratio = 0.20

Excess reserve ratio = ﬂ..ﬂﬁ

Deposits = Rs. 400 Billion

(i) What are the total banking system reserves

(required + excess)?

(ii) The Central Bank cuts the required reserve
ratio from 0.20 to 0.15 in order to augment
the liquidity in the system. What will be

the new level of total reserves?

(1) If the deposits increase from Rs. 400
Billion to Rs 500 billion, what is the amount
of incremental reserves the banking system
needs to maintain the initial required reserve

ratio of 0,207 (6+3+6)

BT ARIdTan U TeA
KALINDI COLLEGE LIBRARY
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T SR swww A oRadw @ g

(i) = frm & 5w & D d A P B
&1 wER o ¥ sl sl wer A e 37

(®) T o gfewm w1 3w @ g, el =
¥ oRadT @ Py o wRRm o awen =

(i) (C/DD) s ¥ fwee
(i) (TD/DD) #qw= ¥ fimme
(i) s s ¥ firee
() mﬂmﬂﬁwﬁ
e gt SO = 0.20
yfaftass wmfEE FAWE = 005

W = 400 I A

S GEARHIEEIGE E}Ffrma
KALINDI COLLEGE LIBRARY  BT.O.
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(i) AT woreh wWere (v + AR ) oy
#7

(i) w3 A www wgw ® o BA9 ¥F vy
Sl ST W 020 ¥ WCTHC 015 W ¥

#1 |A WER W A4 W et

(ii) @R s ofr 400 @ T | TEHT 500 IW
T w2, ST Worel W 0.20 ® ARNS
afed FARWE F9E H N W@ F
saEE gfefer e & uf w27

3. (a) “Equity contracts are subject to a particular type
of moral hazard called Principal-Agent problem”.
Discuss the above statement and the tools to solve

Principal-Agent Problem.

(b) Consider a put option for a unit of Asset ABC
with 4 strike price of Rs, 150. If the option price
is Rs. 5 and the current price is Rs, 150, contrast
the long put position with the short put position
using a table and graphs. (7+8)

BT ARMaEe Uvadiea
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(%) “IRD sy o B yw R A @R B I
¥ R R - voite qwear we s 271 IR0FE FOA
AR R -va @ @ ge o F R ITEen
T ol WK

(@) 150 TR & wEE @ B 9y qftduta ABC # v
=R & fag v qr fAew w AR w0 afe B
¥ 5 T SR T qew 150 T 2, Aferer
S T I S B Wi q¢ GenEE & ard =
9 USiE o e @

4. (a) As the market interest rate falls, the price of a

debt instrument sold on discount basis rises.
Discuss the statement with a suitable illustration

and diagram,

(b) Distinguish between discount yield and yield to
maturity? Which is a better measure and why?

Calculate the discount yield and yield to maturity

wTté=e] "ARTdEreid U¥dhicd
KALINDI COLLEGE LIBRARY  P.T-0
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of treasury bills that matures in 365 days with 4
face value of Rs. 10.000 at the following purchase

prices.
(i) Rs. 9500

(i) Rs. 9000 (7+8)

(F) o & Tm = ® A 2, g F IR W R
g o e @ S @ o #) S9gEd Se
AR @ & W9 YA W9 Wl

(@) fmrge WRwa i oftggaar wloed & @9 FW
TAG? HH A I AE B 3R w97 10,000 T B
Fifera 770 & | 345 A A uftnes B9 a2
et % fog Fafofes @i 771 w Rerce afiws
AR aftwamn wfiws o wEr w5
(i) 9500 THA

(i) 9000 &
hledi gl Anlldelicid gﬁmn'ma
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5. (a) Using the loanable funds theory, discuss the
statement “the default risk premium can be
illustrated by the difference between the interest
rate for risky loans and the interest rate for default

free loans™.

(b) Determine the short and long term interest rates
under segmented market hypothesis. What is the

rationale for thé hypothesis? (9+6)

(%) =w dng R Reld w1 swEn o gY, “Rwise
wifeEw Wfmw Ft Afewm W= § e | w a@k
e AN s a8 99 & AW

e B W wEe 27 U W o9El wi

(@) @ia awr e & ara o I W@ sy
& arw o o P w0 oReee W s wn

87
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KALINDI COLLEGE LIBRARY P.T.O.



1651 10

6. (a) In India, banks are the main conduits through which
monetary impulses are transmitted to the real
economy. In this context review the bank’s lending

rate system since the early 90s.

(b) Compare and contrast the policy response to the
banking crisis that started in 1997 and in the
aftermath of 2008 Global financial crisis?

(9+6)

(%) wra ¥, ¥ e awe § e wom & Hifts s
= arafaE sefeEr ¥ daia e o ) @
¥ 90 & TUE Al oA & qw F IJuR T WO
=i W W}

(@) 1997 % 7% wY ¥fFn wwe 3 2008 & Aaw R
%e & a2 § dE0 g ¥ Ao A wiEafra
qoAl 3R oAt @i

hTfef=Rl ARITALTAY U hicid
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7.

(a) Explain the goals and instruments of monetary

policy in India.

(b) What is flexible inflation targeting in India? Discuss
the Operating framework of monetary policy under

flexible inflation targeting in India. (6+9)

(%) wm ¥ AfEs A @ 7 ik a2 e F:e

(@) wwe % wien Herdiie wedieeor oo 87 WRe § o
TEie wEdiEm & aed difgs Aifd & giaeT g
W FE &

(a) What is unconventional monetary policy?
Discuss the key features of the unconventional
monetary policy measures and their applications

in India.

(b) Explain how Lags can be a constraint in monetary
policy making. | (9+6)
éhitelal ARNAETAY T¥AHTAL
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# wenfy
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grii @ forg Fdm

! 5 weA-va @ feR § TR R PR e 0 g
g ffeT |

, W Mt 5 W B W

4 WS @S F TE W EE FAERT

4 el @ o e

5. @GRV BEGAC & ITA A A By

6 6 WE-A 1 IO siron a1 A Rl v v ¥ At A
A I &1 WA U B BT WY |

1. (a) (i) Are interest payments on National Debt
counted as part of the Gross Domestic

Product? Give reasons.

(i) A payment of 10,000 is made by an Indian
citizen for dinner at a Thai restaurant in
Thailand by Visa credit card. How is this
transaction accounted for in the balance of
payments account of India? (4)

(b) A bond provides to pay ¥100 in one year:

(i) What is the interest rate on the bond if its
price today is ¥75 and Y907
B8 mrTfaered URiaed
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(ii) If the interest rate is 8%, what is the price
of the bond today? (4)

(c) (1) Analyse the effect of a reduction in the
marginal income tax rate on outpub
employment and the price level in the
Classical model with suitable diagrams.

(i) What are the various stages in the monetary

transmission mechanism? (7.3)

(=) (i) Wmﬁhmwmwzﬁmﬁi
I & B & & F fiew v 27 RO T@0

(i) v Wi TRE #a garde B oF 4 =
¥ ufavie & fav dian #f2c =€ 3@ 310,000
w1 WaE B wEr 21 3w ae-ow W fRew
WRE @ A geq @ W ®a far s 87

(@) v @ % v af & 200 F YPEAW A WG
£

(i) afe @iz &t srw @B 75 IR oo ® & 3§
T o o BT

(i) . ol = W 8% B, M AN WE W i awy
27
dTter=al HRTTAEAY UiddEreg
KALINDI CO! L FCE LIBRARY — F-T-0.
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@) (i) Fygea Yerd & e selie A ¥ e,
Ao AR e e W @l s 7 X R
# ywa & A &)

(i) e woor o7 X ffer g0 7@ 7

2. (a) Use the following data to calculate private,

government and national savings !

GDP = 7000

Net factor payments from abroad = -70

Consumption = 4480

Government purchases = 1400

Interest payments on government debt = 210

Taxes = 2450 |

Transfers = 1050 (4)
(b) If the central bank follows an expansionary open

market operation, how does it affect the money
supply in the economy? Explain. (4)

(¢c) (i) Given the following information:

Consumption C = 80+0.75Yd

Investment [ = 100

el HRIfGE el GRidHTEd
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Government Expenditure G = 200
Transfer Payments TR = 100
Tax t = 20

(a) Calculate the equilibrium level of income
and the multiplier.

(b) Write the saving function and calculate
the level of saving.

(c) Calculate the budget surplus.

(d) Suppose that t increases to 0.25, what 1s
the new equilibrium income and
multiplier?

(ii) Using the IS-LM model, derive the aggregate
demand curve. (7,3)

(%) Folt, v sl o s A e @ R PR
FHE HT ITGRT N
GDFP = 7000
Ry ¥ w& TE Y = -70
IOET = 4480

= 14 o
ﬁﬂ:ﬁ&i‘lﬂﬂ}ft eld UItTdh e

KALINDI COLLEGE LIBRARY 5.,
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WEN W W b A = 210
® = 2450
T = 1050

(W) ot @fm ¥F vF AErE® TR Am dae W
wmi.ﬁmmiﬁmmﬁﬁ#1

wwifde & 7 =T =52 |
(w) (i) T=fafEs wmed & ot -
ITHRT (C) = 80+0.75Yd
/s (1) = 100
G =T (G) = 200

BRI SAEE (TR) = 100

wT=.20
. (F) I F A WO o R e W
(q) waw W ol 3 aua & W A o w0
(|) awr wftdw & wEn =@

(7) 7= #fie far t 7w 0.25 A o B, M A |

qge Fg AR o @ 17 !
BT e Rt
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(i) 13-LMﬂhnmmmi.’Eﬂ‘“’““ﬂ
W

| wealth
(4)

3. (a) What is national wealth? How is nationa
linked to national saving?

“(b) How is the rate of interest determined DY the
demand and supply of money? What happens 10
the interest rate if nominal income falls? Use 2
suitable diagram. 4)

(¢) Given the following information :
Consumption C = 100+0.8Yd .
Investment I = 400-50i
Government Expenditure G = 500
Tax t = 0.25
Price level P = 2
Nominal money supply M= 1200
Demand for money L = 0.40Y — 504

(i) Write down the 1S-LM equations.

i1y What is the equilibrium | :
(i) . q evel of Income ang
interest rate?

ST ARTITETT (RIdTAY
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(iii) Derive the fiscal and monetary policy
multipliers.

(iv) How much does an increase in governmeng
spending by 100 increase the income level
in the model, which includes the money
market? What will be the new equilibrium

interest rate? (10}

(%) v o w37 T o UG T A DA g
27

(|) mﬁﬁ,mﬁwﬁtmﬁ%ﬁﬁuﬁﬂﬂﬁ!
27 aft dfew s el ? & = W @ @ By
U 39S ARG 1 OWET Y
(W) Feafafes sFmm & k.
I C = 100+0.8Yd
fFaw 1 = 400-50i
TEE T G = 500
¢ t = 0,25
™ & P=2
AT Far g M = 1200
BT ARTdel el d J&Thrad
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W wn L= 0.40Y - 50
(i) 1S-LM wiireor favferg)
(ii) sm o srw w o e w B
(iii) ToE s A Ay o T B

(iv) v = ¥ 100 o gfx ¥ Aea ¥ I T
¥ Rl gf Bt 2, Fored I e WS
27 7 dgew W = W w7

4. (a) The nominal interest rate is 7%, today’s price level
is 150, and you expect the price level to be 156
from now. What is the expected inflation rate?
What is the expected real interest rate? (4)

(b) Suppose the ratio of currency to checkable
deposits is 0.25 and the reserve ratio is 0.25, what
is the value of money multiplier? 4)

(c) (i) Explain the concept of crowding out, Alse
explain the extreme cases with Suitable
diagrams :

(a) Full crowding out

(b) No crowding out
w2 mErtdendd TRTd Ty
KALINDI CQI,LEGE LIBRARY P.T.0.
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(ii) What are the automatic stabilisers? Explain

with the help of examples. (7,3)

(%) Mw = W 7% B, WS W g ww 160 B, A
T FE X T W 156 BA % IEE w@ §1 e
AR 7w B7 sfte aeafae ww @ o 37

(@) W sifoe fF aE S S gfaen deg o W SIE
0.25 # 3R FRFEE FIW 025 B, | I IURF W
o w87

(@) (i) #efT IST & FEUOT BN WE BN WD
T, ITFT A B WY I A #
ST W

(3r) i wasfén smae
(@) 1= wefn F5e

(i) wwfers Raergor aa §7 JewEn A qEEw
A R

5. (a) What is a GDP deflator? How is it different from

Consumer Price Index? (4)

hifer=gl ARfldendy GaTdTa
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(b) Using the Fisher approach to the Quantity Theory

of Money, explain the relationship between the
quantity of money and price level. (4)

(¢) (i) The marginal propensity to consume is 0.9-
The income tax is one-third of the income:
The government decides to increase spending
to increase GDP by Rs. 750 lakhs. How much
should government spending increase? What
happens to the budget deficit?

(11) Explain the effects of investment subsidy on
the equilibrium interest rate, consumption,
investment and GDP. Use suitable diagram.

| (5.5)

(7) soeshifers 7 27 78 IovTn 19 gEes @ 5
wER o= 27

(@) %=1 & oftawr fera & R e = v s@
BT, q2 1 9 AR T W/ 9 dWu W =
1

@) (i) @ I R 09 o Sm w v
faerf #1 WER F GDP WqW # fw = 759
A TR A B W W vy
Hz Y7 WWC o W T W

EG pepaaidd gcdietd

rm,LNﬂl. cOLLEGE LIBRARY ire
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(ii) ﬂgﬂ#mm,mﬂm,ﬁ&maﬂ!m
I9YE INE W owAm =y,

WY
ﬁ_.'l

6. (a) Why do three methods of National iNCome

accounting yicld the same measure of GDp?

(4)

(b) The following financial market data is given for
-an economy (in rupees) : (4)

Currency = 10,000

Reserves = 2,000

Deposits = 20,000
Calculate the following :

(i) Size of the money multiplier
(ii) Monetary Base
(iii) Money Supply

(¢) (i) “With a decrease in the marginal propensity
to save, the IS curve will become steeper’.

Agree or disagree. Explain the answer.

SRS Tp ey Nadeld

KALINDI COLLEGE LIBRARY
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(i) Explain the impact of an autonomous decline
in Investment on the overall demand in the
ceconomy in the Classical Model with the help
of a diagram, (5,5)

(%) TG s et & AN vaRdl Y FEE R I
T A A e e 27

(®) v arfarmen @ fore PAeffm fsig aeR e
fean w3 (v )
@ = 10,000
sl fAfr = 2,000
W = 20,000
fwfarfaa &t woFn &
(i) o T W S
(i) #ife MM
(iii) T S
(@) (i) ‘== &t da water § W Ry (g aa;
mﬁmniwu%lmWﬁ|

; LB P e i B '_'erl:qn
= M r T ok ﬁH j:“.r{] Eik
.ir.ﬂlh';{f-cfi e . b

/LD COLLEGE LIBRARY  PT.0
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h
—
"

(ii) mﬂﬁﬁsﬁﬁwﬁﬂ#mﬁmﬁm
¥ wwu A W RA ¥ =T frar 2 g 9
= A

2 (a) (i) Is it correct to say that to finance its current
account balance, a country must increase its
Private Savings? Explain.

(ii) If a country has a current account deficit of
$120 million and a capital account surplus of
$80 million, what is the net change in its
official reserve assets? (4)

(b) What is the demand for Central Bank money?
How 15 equilibrium determined in the market for
Central Bank money? (4)

(¢) (i) Suppose that the government follows a fiscal
policy such that an increase in government
spending is equal to the fall in transfer

payments where :
Consumption = .75
Tax = 0.20

Income = 1000

Change in government spending = 20

p e -
.-h.,--l.‘l:l ]'rli-'r!"l-.::-':'l'l PR 474
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Change in transfer payments = —20

i i i d [ - &.
(a) Find the change in equilibrium incom

(b) Find the change in budget surplus.

(ii) “As the demand for money becomes more
sensitive to change in income, does the LM

curve become steeper or flatter”. Explain your

ANSWET. (5,5)

(F) (i) = wen @h & B G 2w = S I
AR & A F At s @ g e Fel
o9d Sl BEI 7 SR ikl

(i) @R e 3w = = e e $120 Rfea 2
st oot @en it $s0 ffews 2, @ zEE
st smfEm aRasfe 3§ ge wReds =
27

(@) #fm ¥ & q@ A A0 W R R AF D W R
forg Ao ¥ Gqeer o PuiRa fem w27

(@) (i) W @ & R v W aendE Al
g e 2, fored sl @ ¥ afa e
Hﬂﬂﬁﬁﬁmﬂf%mﬂ‘: el

Ffef~al ARlidelield d¥adied

KALINDI COLLEGE LIBRARY P.T.O.
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I = 0.75
& = 0.20
Fa = 1000

e @ A ulRads = 20
EEARYT SO ¥ qREET = 20
() 9ge= ¥ A TRaET AW e
(7) aoic AN ¥§ 9ifads @ Fifwel
(i) “5 T & W, 3@ RadT B AR IR

HaeAdiier B Wiel 2, =91 LM s o9 a@r 99
B oA 27 A9 IR S =R st

IR HEdaTeE QrAadTe

KALINDI COLLEGE LIBRARY (800
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Bl @ fore Fdw

1 -1 @ fiem f ew Re w Fufifte we w s

iteral Rl Sk Eﬁ?};m-ﬁ, 7
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2. ¥ W U o wmvd A v )
3 R Regse ® wan @ e 2
4. WE W -TT I S w 0 el v v ¥ v, A
o IWY W W v R R mite )
SECTION A

Attempt any five of the following questions: (5x8=40)

e ¥ ¥ &8 O v @ I G

(a) What is the derivative of f(x,y) = x%y* at
P =(3,1) in the direction of the vector Q = (4,-3).

(b) Find the equation of the tangent plane to
z = e® + yier! at (0,1). (4+4)

(%) ¥wT Q=(4,-3) # RW ¥ P = (3,1) W
f(x,y) = x%y* =1 =qe= =1 )
(@) 2% fAm & s & oz = ¢ + yler ! at (0,1)

gﬂ-]@dﬂ-;:?*l qRTIaeETerd ﬂ_vnamm i
KALINDI COLLEGE LIBRARY
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2. (a) When is a set of vectors a,, a,,........a_ € R" said
to be linearly dependent?

2 1\ /3 7
(b) Prove that the vectors (-1).(4).(3) and (1)
3 2 5 11

are linearly dependent. (3+5)

(F) ¥ & T & a, a,,......a_e R" w s
¥ Pt =7 FEr o 27

o e e () ()
™ & fnfe #

3. (a) Show that the following production function has
elasticity of substitution 1 everywhere.

Y = Ax%F, A, a,p>0

(b) The amount x of some good demanded depends
- on the price p of the good and the amount a the
producer spends on research and development of
the product: x =f(p,a), with f'P{p, a) < 0 and

f' (p,a) > 0 for all (p,a).

FMer R mtaarery YRreTAY
Wﬂ@‘l GOLLEGE LIBRARY | P.T.O.
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(%)

4

The price depends on the weather, measured by
the parameter w, and the tax rate t: p=glw,t),
where g',,(w, 1) > 0 and g'(w, t) < 0 for all (W, t).
The amount spent on R&D depends only on
t: a = h(t), with h'(t) > 0.

If the tax rate increases does the demand for the

good necessarily increase or necessarily decrease,

or neither? (4+4)

ﬁﬂ#ﬁiﬁmﬁﬁﬁmﬁwﬁgﬁmlaﬂn
e A" B

Y = Ax%F, A, a,B=0

Ho FEA I A x TG B BT p W A
2 3 fefen 3eae & IEu 3R ReE W
2x =f(p, a), I'(p,a) < 0 F AT I ' (p, a)>0
4 (p.a) & W

#=a Wem W it w2, Wi woERT WO S
2, 3 o A W l:p=g[w,t},ﬁsfg'w{w,t]::ﬂ
R og'(w, 1) <0 FW (w, 1) ® g

R&D 9t @ ot 7€ ufft &9« t: a = h(t), h'(1) > 0
& @ AW wE AR W N W wg ww R
w7 A FEEw WY T R A afed w
 Heai i B i SERINRC RN HTUEY
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4. (a) Define the rank of a matrix,

(b) Find the rank of the following matrix for various
values of p and q:

1 3 3 1
A= (2 p 7 q) (2+6)
& F. 3

(%) v Maw 2 I = douRe =

(®) p 3K q = R = 2 fn RefiRe WRew =
T @

3. (a) Find the equation of a hyperplane through the
origin in the direction of the vectors (1, 2, 2) and
(4,1, -1). Where docs the above plane intersect
the line given by

X, =t 43 xoomAt-1 andx; =t 43
PRy FEIGUTST YOS
KALNDT COLLEGE LIBRARY
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(b) Let there exist a non-null vector x such that

AX = Ax, where A = G g) and » € R. Find

A € R and compute A'"x for each value of A and
the associated x. (4+4)

(F) A= (1,2,2) (4, 1,-1) At Bw ¥ 4@ = wmzw
¥ UF IEWEN W e @l I9ded 99 8N
ﬁ‘l‘#iﬂl‘ﬁxlz—t+2,xi=21—-13ﬂ?
X, =t + 3 &EB wicar 27

(@) @it v -3 I x Ahe B R B Ax = Ax,

s A=(1 D) o L eRIAeR A 3K
A WAt x & WAE T @ O A% & o w5

6. (a) For the following function defined on R2, find the
critical points and classify them as maxima, minima,

saddle:

f(x,y) = 3x* + Ix?’y — y?

(b) Let f(x,, x,) =x*+ 2“} +2xx, + %"é? - 8x, - 2x,-8.
Find the set of ordered pairs of (x, x,) for which

A SR uraETe (4+4)
KALINDI COLLEGT ™ 7ARY
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(%) s R? w wfwifte Freafafem wat & fog, e
iy @ sk 3 sfwew, e, A B w0 ¥

g Wt

fix,y) = 3x* 4+ 3x?y - y?

(“} ﬂ:Ip 12} =x) + 2.’(? + 2"1": 3 %7{% - 311-211'—3

(X,, X,) B Hiia g =1 wywaa @ ADfw es e
f 3=« ®, al? =¥ = |

SECTION B

Attempt any three of the following questions. (3x10=30)

Prafafera & 2 B8 @i vl & I W)

7. (a) Consider the system of equations:
x+2y+z=215
Ixtyz = 12

Show that the 3 variables can be divided into two

sets {x and (y,z)} or {z and (x,y)} of 1 exogenous
and 2 endogenous variables in a neighbourhood of

Syl oL g0 e Impliy Sgption Theorom
KALINDS COLLEGE LIBRARY ' P.T.0.
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is applicable, If the exogenous variable increases
by 0.25, estimate the change in each of the
endogenous variables for either case.

(b) An insect is crawling on a hot surface the
temperature of which at the point x units to the
right of the lower left corner and y units up from

the lower left corner is given by
T(x,y) = 100 — x* — 3y’

If the insect is at the point (2,1), in what direction

should it move to cool off the fastest? How fast

will the temperature drop in this direction?
(5+3)

(F) wfewon 9t women o fEem a
X+ 2y +z=35
Ix*yz = 12

e &7 3 50 &t x=2, y=1, z=1 @ @w ¥ |
aftda I 2 FTeia W R 9 AT (x 3T (y,2)} @
(z M (x,y)} ¥ PAvifm Rea o woar 2, @i
b B WY @) B afE afReis w025 ¥
We Wi 8, A Rl o e 2 e welew sialig W

fﬁﬁqﬁgj:‘? ?Fﬁ?ﬁ;ﬂﬂr T
KALINDI COLLEGE LIBRARY
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(@) v e g 9 waw w Y ¥, R s s
w1 B o g fig x T s Prd i B
q y v FW T(x,y) = 100 - x? - 3y? g7 R

wer #)

af? o fig (2,1) W B, A I¥ TR AN A B9 O
= foag e R % wen wfte? o R ¥ s
et aat ¥ finm?

-

: -4 "4 b,
(a) Let A= (—-4 2 —uﬁ) and b = (,:1) Is the
-3 -2 =7 3 .

equation Ax = b consistent for all possible values

of b,, b, and b,?

[

(b) Any square matrix is said to be lower triangular
if all the elements above the main diagonal are
zeros. For any 3x3 lower triangular matrix, find
out a necessary condition under which it is

invertible. Show that its inverse 15 also lower

triangular. (5+5)
sty HRigarer griaid
KALINDT COLLEGE LIBRARY L
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. b :
3 4 1
(%) ==t .ﬂ=(j4 2 —6)5hfb*“—(gg)lm
3 2

wl sl =
shwor Ax = b, by, b, 8 b, ¥ TN IR 3|
® fog v 7

1
(=) mﬁﬂﬂwﬁmw“m&qﬁi
'ﬂmﬁﬁﬁ%m%ﬁaﬁwﬁﬁﬁtﬂrax;
fraa e Rww 3 fe, v s R =
— o o T L L
Wi W P PR 31 1‘

S P e

9. (a) Determine whether the function f(x,y) = ye™is |
quasiconcave for the region in which x 2 0 and

y = 0.

(b) A company produces two goods, butter and jelly i
and sells them at prices Rs.2 per kg for butter

and Rs.3 per kg for jelly. The cost of production
of x kgs of butter and y kgs of jelly is

C(x,y) = x? + 3xy + y%

How much butter and jelly should the company -
produce to get the maximum profit? (5+5)
Ao TRidEed IRTG I

KALIND! COLLEGE LIBRARY
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{“}ﬁmﬁﬁimﬂx,y}=ye“3ﬂhﬂ"ﬁw
wRwrRe 2 Rl x>0 R y20 #

(@) v SR o W, e S A Jeared e
t 3k 3R wwEs @ P 2 7 9y B s S
% T 3 " wie R i A WA o x
o W Ry B O & S e @

C(x,y) = x2 + 3xy + y°

FFaR AW W F B fow w0 F e weee
AR IR T IR HEN AMRY?

10. Consider the function f(x, v) = ax?y + bxy + 2xy? + c.

(a) Determine values of the constants a, b, and ¢

such that f has a local minimum at the point

(2/3, 1/3) with local minimum value of —1.

(b) With the values of a, b, and ¢ found in part (a),

find the maximum and minimum values of f over
the set § = {(x,¥y):x20,y20, 2x + y < 4},

; RPN ——— (5+5)
Hitere] anffadrdld YNaaied

KALIND! COLLEGE LIBRARY
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EA f(x,y) = axly + bxy + 2xy? + ¢ W A =ife
(%) Rt a, b, o c & 7T Peifa A & x5

vl s g (2/3, 1/3) | 1 2 e

AT D T B

(®) wwr (a) ¥ W@ AR a, b W c B AW P M, I
5={{x,y):12ﬂ,}rzﬂ,2x+y£4}‘Efﬂ'

- SECTION C

- Attempt any two of the following questions. (2x10=20)

frafafes & @ A= & = & I afm

11. (a) A matrix P is said to be orthogonal if P'P = L
Prove that a necessary condition for an orthogonal
matrix 15 that any two different columns of this

matrix are orthogonal.

FIETET TR UIdHea

KALINDI COLLEGE LIBRARY
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(b) Find the values of k for which the following system
of equations:

4x + 2ky + kz = 4

has a unique solution, no solution or infinitely many
solutions. (5+5)

(%) vo #eww P =t sifutiew wm s @ ol
P'P =T wrfam = & sifdlait-e deaw & fow o=
IaEE W 9w 2 B oww WRew R A sww- wew
Hiew Framn=a #) '

(@) k& ¥ 7 T Do e g sl 6 Pt
Ol
2x + ky + z = 2

4x + 2ky + kz = 4

x+2y+3z=6

v Higda wue #, W8 'WuE T8 # @ soRfe

¥ A & A T
HTlEed rRiaared Grahiad

Rl

KALINDI COLLEGE LIBRARY
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12. (a) The production function of a firm is x*y". Its current

level of inputs is x=25 and y=100 and currently
a=b=0.5 The firm adopts a new technology
that changes b to 0.504 with no change in a,
Estimate the input combination which will keep
the total output the same and the sum of lnputs
the same. Use the following system of equations:

alnx +blny=1lnz x+y=125

(b) Is the sum of two homogeneous functions
necessarily homogeneous? Is the product of two
homogeneous functions necessarily homogenous?

Prove or provide a counter example. (Note: The

1a

degree of homogeneity of the two functions 1s not ‘

necessarily equal). (5+5)

(=) ﬁﬂﬂmmx“ybiliﬂ%lHFﬂﬂfﬁﬂﬂ':
HX=25 A y=100 8 IR FHHHA X a=b=0.5 Bl
i T € qEEE w A 2 W o ¥ R
wedE & b ¥ 0.504 ¥ wew W ¥ THqe ware
& S WG S S AT W W @ AR
TYC W AN T @ S 8 fesfaiad

alnx+blny=Inz xXx+y= 125

&G AT sy U aTarg

KALIND| COLLEGE LIBRARY
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(W) = A vty wrdl o d gravew s A w27
ﬂﬁmmmwmwim
B7 v o vewor wfte W @ waer w0 (e

Al N vwwem ) B v s @ w6
2))

13. (a) In a competitive market, a firm produces good Q
according to the function

O(K, L) = 8KILE

where, K and L are capital and labour respectively.
Given the unitary prices of Rs.5 for output and
Rs.2 and Rs.10 for inputs, find the optimal values
cof K and L which maximise the profit n. Also,
calculate the maximum profit, m.

(b) By drawing diagrams (or by making precise
algebraic arguments), determine whether the

following set i1s convex.

{(x,¥): Xy 2 1}. (7+3)

" () wiewd o ¥, v W wE @ SR aw Q W
JeqreT & #

11
HTfer=a] AR U g
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mﬂ,Kﬁth:{msmmilmﬁzi}‘ﬁ?
T 5 3 e & fw % 2 i % 10 A vwEn Al
=t e WY, K o L ® gead o o A oA
n T dferweEw wea ¥ oaa B, #fmaw A, o 9
M L

s Wi (@ e Aofoda e a), T
fFuita = & Feafofes 4 oow # @ =8

{(x,¥y): xy 2 1}.

G CHER RS R {E;ET&HHH
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1. hﬁ-ﬂﬂhﬁmma‘ﬂﬂmﬂﬁfﬂﬁmi’ﬂﬂm

SECTION 1

Do any two guestions.

ﬁﬁﬁ’ﬁwﬁwﬁﬂﬁﬂ:

1. (a) SupposeY, Y, andY, are three normally and independently distributed
random variables with expected values u , i, and j,, and variances s
and o2, respectively. If p, = 25, p= 45, 4, =30, o*, = 10, o, =15, and

o%, = 20, calculate P(45 < ¥ £47) where ¥ = (Y, +Y,+Y,)/3.
(b) The time taken by a randomly selected job applicant to fill out a certain form
has a normal distribution with mean value 12 minutes and variance 4 minutes”.

If six individuals fill out a form on one day and seven on another, find the

probability that the sample average amount of time taken on each day is at
(5+3)

most 13 minutes.

() w e @ vy, sy, @ e w0 ¥ o weE v d faie gl
o # foma oAfer W= o o g, B, 0K W o?, o), it o2, B AR
w, =25 p,= 45 p, =50, o} =10, o?, =15, #T ¢’ =20 g, @
P(45< ¥ <47) ® M @i et Y o= (Y, +Y,+ Y3

ANFHE) FETTTUTTd ThHihTelll
KALINDI COLLEGE LIBRARY
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(%) o Pt W W e @ Ry a0 ¥ b A i @0 T
wm12ﬁﬂrﬂmﬂqﬁzﬂtdﬁﬂﬁﬂmﬂmﬁm
ﬁﬂmitﬂ&wﬂwmmﬁﬂwﬁimﬂiaﬁf@ﬁamﬁ*
+ ey T B oy e et o o o b sfoen & AT
w e o= R

2. Suppose a certain bike has four models (model 1, model 2, model 3, and model
4). If Y denotes a randomly selected bike purchase, then the probability mass

function (pmf) of Y is given as below :

¥ i 2 3 4 |
P(y) 0.2 04 | 0l 63 |

Suppose a random sample of two customers is selected.
(i) Obtain the sampling distribution of .
(i) Calculate P(Y < 1.5) and P(2 = Y < 3.5). (5+3)

mﬁrﬁﬁﬁiﬁﬂﬁmﬂ}ﬂﬁﬂﬁai{ﬂﬁl.ﬁﬁz.ﬂmaaﬂtﬁmﬂ
uﬁ?mgﬁsmmﬂmﬁammﬂfﬂmmt,ﬁvmmm
Wﬂﬂ'{pmﬂﬁﬁmmi:

2 mra @ umRew W W R ke

Y 1 T Yo "
P(y) 0.2 04 0.1 03

wirerdl FETEEETT TRiEidd

KALINDI COLLECE LIBRARY
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M ¥ = s fawon g A

(i) P(Y < 1.5) s p(2 < ?ﬁa.s}ﬂmm,mﬁmﬁmww

T g e
3. LetY,Y, - ¥ be arandom sample from a distribution with mean (1) 7.9
and variance (o?) 4.2. If Y=Y, + Y, + -+ ¥,
(a) Calculate P (277.5 <Y < 279.7). |

(b} If the sample size changes to 32, could the probability of part (a) be
calculated from the given information. If yes, find the probability and if
not, why? Will your answer change if the sample size is 25 instead of 327

Explain. ' (5+5)

A fE Y, Y, -, Y, WA (p) 7.9 FR W (o7) 4.2 T e 3
v agfes FF #1 ARk Y = ¥, 4 Y, F e+ Y

(1) P (277.5 =Y < 279.7) A Fifag

(@) o @ FER 32 ¥ wew W B, W oW & W d wm (7) RN
A #1 TOET #1 W wEAt #) ufE w1, A witew e Afw s ofz
4t =7 afE AN SEH 32 ® a9 25 F A W HOe IS WA wem?
maﬁ’rﬁm'

R e ¥ PR RO W L
| r];_‘b:l,._;,h,..h'r 1.]_-\!;.'.!..; III'.'I_.i
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SECTION 11

Attempt any three guestions.

fft i\ got w7 I AfE

4. Let the fracture strengths (MPa) of ceramic bars be normally distributed with
average fracture strength p and standard deviation o. A sample of 10 ceramic

bars is found to have an average strength of 70 MPa and standard deviation (s)
2.3 MPa.

{a) Obtain a two-sided confidence interval for true average fracture strength,
when the level of significance is 1%. Which distribution would you use to

obtain the critical values for the confidence interval and why?

(b) {;‘,-alnuIaté a two-sided confidence interval for the population standard deviation
e -
when the significance teyel is 5%. (3+5)

fiifoer werEl o Wew aEd (TAAY) W AT ¥9 8 s W Wed g 3R
AME e o & g fefs @ s ofte o Aol of & @ e R
e w70 v ok Aw Ree (s) 29 weilw owa oo ?

(x) @t sitem W wa & fow 2 wow fAEm sow wa it | wEe
W R 1% B wieede gevad & o et e ows ' e s
frm famemr &1 Iwgm @ S w47

(@) e weE g @ e @ ww Rvam sww 2 e Aifie s e

5% #

thTte=el HRlderdy gRim=a
KALINDI COLLEGE LIBRARY

FT.O.



5239

5. (a)
(b)
(1)
(=)

5. (a)

ple from a uniform distribution on the

Let Y, Y, ..., Y, be arandom sam
nd the moment

n be any finite real number. Fi

interval (§—1, 0+1), where 6 ca
=2.1.Y,= 132, Y,=39, 1,742,

estimator of 0, If sample size is 4 and Y,

find the moment estimate of .

LetY,,Y,, and Y, be a random sample from & normal distribution where

both population mean p and standard deviation o are unknown. Which of

the following is an unbiased and more efficient estimator for p?

- _ 1 . ok 1 1 &
w @R Y, Y, -, Y, #@E (81, B+1) W TEH A famor & T
mmimﬂﬁmmmﬁaﬁﬁlﬂﬂm
Wﬁﬂmﬁmaﬁﬁmmaﬂaﬂf?—iTY—le = 3.9,
Y, =23 % @ 6 w1 Ff A AW S

AR Y, Y, dR Y, " feor @ agfew i # W aeeen sies
p st wEE e o I s ¥ BefaRae ¥ & s op o9 B oww
foge i AfoE I FAEE 87

~ _ Ly iy 1 T T
ar=ht3h+7ls =3+ +:Y,

Suppose that X, X, ... , X, be a random sample with the following pdf

b
f(x; H]-'—f'ﬂ-— for x=0

Find out the Maximum Likelihood Estimators for B if a random sample of
eo

size 3 yielded the measurements 2.3, 1. 9 and 4.6,

AU ETEATA Y TR L
10! COLLEGE LIBRARY
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(b}

(b)

T

The mean of a random sample of 64 observations is 160. Assuming @
population standard deviation of 10, how many additional observations ar€
required so that the half width of the confidence interval for true population

mean (p) is 1.4 assuming a confidence level of 95% (5+5)

wer @ X, Xy, ..., X, fefafem Sfes * W v gRow LN
#

j':...l.'ﬂ
ﬁ‘ﬂ*
p ® fre wiErR AWEA FEEE @i At S 3 # uw agheT FE

¥ W9 2.3, 19 AR ae wr= &

< for x=0

f(x;p)=

o4 FASEA @ Uw UERo® W W AR 160 Bl 0 F S WEE
e @ AR ge, P SRR e @ FawEa # AfE araEE

FEEm W (p) & FEe w3 W aoaer 14 8, ow famm wee wY

959, T !

A random sample of 700 units from a large consignment showed that 200
were damaged. Estimate the true average proportion of damaged units in the

consignment in a way that conveys information about precision and rehability.

(Assume 95% level of confidence)

A random sample of 10 bags of nitrogen fertilizers gives 8 sample mean of
40 kg and sample standard deviation of 6 kg. 1f the investigator surveying
these bags wants 1o be g9%4 confident that the population mean welght (p)
does not exceed *d”, what would “d" be? (Assume population distribution

to be normal). (3+3)

it ARIETTY gRaatad
KALINDI COLLEGE LIBRARY
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[H:WIﬁ&qﬂmumﬂENWWWMiﬂiﬂunm
4T B owh) A § P TR Al see ST W T WE
A o g o wfme sk Rvedga @ A A s oA (95%
oA W e we H)

(¥) Tgiorr 3dwd @ 10 A W vw agRew e 40 fEm w s wer AN
6 B W T e freee ¥ B A N o wdew R T ST
99% HHEiTHTmiﬁfmmﬂF{u}“d"ﬁMHﬂi.
Al cd” gt (FeEn Bew W A A e )|

Section 111

Attempt any four guestions.

ot =R Waf &1 JeR aiad |

§. (a) Ina certain type of discolourant, it is very important that a particular solution
that is to be used as a reactant have a pH of exactly 8.20. A method for
determining pH that is available for solutions of this type is known to give
measurements that are normally distributed with a mean equal to the actual
pH and with a standard deviation of .02, Suppose 10 independent

measurements yielded the following pH values :

|s-15 817 | 8.16 | 8.15]8.17 821822 [8.16 |89 | 818

(i) Which test statistic would be used and why?

(ii) What conclusion can be drawn at the a = .10 level of significance

using the p-value approach?

T e B A T e UTAdHTAD
KALING! .7 EGE LIBRARY
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(b} Using the 90% confidence interval, for the mean labour time (u), following
information is obtained :

N Sample Mean Sample Standard 90", Confidence
Deviation Interval
5d 1.86462 1.24992 (1.574,2.155)

(i) Decide whether or not to reject H: p = 1.6 in favour of H: p # 1.6
at a = 0.10.

(ii) What is your decision in part (i) if level of significance u = 0.057

(iii) Based on the example what is the relationship between tests for two-

sided alternatives and confidence intervals? (5+5)

(%) va Fftea wer & fles 3, ¢ g9 wwanl # v fo s 9
FwRE & W F v fFw oW #, 3% pH faemw 820 €W =fEw)
@ yER B e @ Bu gwem pH ® Puifs ww @ B e R
Ft Wy 3 @ fg o wEr # W EReT F9 ¥ aEEw pH ® weR WA
st 02 & wHE e & wa fafa e s #) w9 il & oo s
Wi & feefafem pH w9 W R F

818 [8.17 [8.16 [8.15|8.17 [ 821|822 | §.16 [ 8.9 | 8.18
(i) @t & oo stwd w1 IwEm fFm wm sk oW ?

(i) Gi-3=g gfewm &1 I8N T o = .10 TR B WA W w0 Fewd

fammn @ wEa B7
Ay e R TA Y

KALINDI COLLEGE LIBRARY,
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(%) 90% Prvarg sier o I WA gL, A
THE g A wT R

o wwa () ® g, Pt

Sample Standard 90% Confidence
. Sample Mean Deviation Interval
52 | 56462 1,24992 (1.574,2.153)

(i) 7 < 5 H:p = 1.6 9 yedier won 3 @ 76 H:p#*16%

e ¥ wE o= 0.10 B
(ﬂ]‘ﬂm{i}imﬁuhmﬂﬂﬁm%ﬂsﬁa=ﬂ.05 27

[iﬁ]m%mmﬂmﬁmﬂaﬂ?mmﬁﬁqqﬂmﬁ
i‘ﬂﬂﬂt_ﬁﬂ'ﬂi?

9. (a) Itis desired to test the null hypothesis p = 30 minutes against the alternative
hypothesis p < 30 minutes on the basis of the time taken by a newly developed
oven for n = 50 cakes baked. The population has & = 5 minutes. For what

values of X must the null hypothesis be rejected if the probability of a Type

| error is to be o = 0.057

(b) Environment experts need to be able to detect small amounts of pollutants
in the environment which usually shows average lead content in the water to
be 2.25 (ng/L). However, experts express concern about spiked
concentration of lead in the water. As a check on current capabilities,

measurements of lead content are taken from twelve water specimens

ENCTEY Trtaemery THRIdTH 2

KALINC - ' EGE1IBRARY
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2429127 2629 20(28]22[24][24]20]25

Is there strong enough evidence to support the concern of the “p:ﬂs?

Conduct the test at 0.025 level of significance. (5+5)

{H]ﬁmgnlﬁﬁﬁﬁmmmuﬁlﬂﬁﬂfﬂ

10. (a)

mﬁﬁﬁqwmﬁﬂaﬂHMnnmhhmﬁﬁ
# T A W suR W afen B wem ¥ o=§ fe ) of? 7w

[ 3f @ witwm o = 0.05 B A % & e aA F fFw n aiREeEn
H sedrew fE @ =fey (5+5)

Wﬁmﬁmﬁwﬁﬁﬁwuﬂmmﬁimiﬁ
= srrEE ¢ o AR T oE st de A 2.25 (p g/ L) R
ilmﬁﬁlﬁmmfﬁ!ﬁmﬁﬁﬁﬂﬁﬁmmﬂilﬂﬁ'ﬂ
st @ ST R T A, AR A W W AT ARE TN R 8 e S

2

sal25127 262920 28]22[24[24]20]25]

ﬂﬁﬁﬂiﬁaﬁﬁmmmﬁﬁmﬁ%ﬁmﬁﬂwwﬂmﬁ
u.uzﬁaﬁﬁmwmﬁﬁﬂm

Breakthroughs by one research group result in the summary statistics for the

stress (MPa) of synthetic silk fibers, where X and ¥ are the sample means
for small and large diameter respectively and s, and s, are the respective

sample standard deviations.

it ARTdard U¥IdAa

KALINDI COLLEGE LIBRARY
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Small diameter n = 7 ¥ = 1230 %% 15.0

Large diameter n = 6 ¥y = 2.0 8, = 21.0

¢ claim that mean stress is largest

Use the 0.05 level of significance o test th , |
¢ both sampled populations have l
1
|

for the small diameter fibers. Assume tha

normal distributions with the same variance.
ings b
(b) Data indicates that the variance of measurements made through stampings by

. . 2 urements
experienced quality- control inspectors 18 0.1% (inch)®. Such meas

made by an inexperienced inspector could have too large a variance (perhaps

- lance
because of inability to read instruments properly) or tod small a varian

(perhaps because unusually high or low measurements are discarded). If a

new inspector measures 31 stampings with a variance of 0.13 (inch)’, test

at the 0.05 level of significance whether the inspector s making satisfactory

measurements. Assume normality. (5+3)

(3r) foafes w wEm @ A (ve) ® oA m’iﬁﬂﬂwm
AEEAEt w1 qfw # wel x AR v WA @R IR = w e o
A @ s, s, FalE W AEE fEeE #)

ST EE n =7 x = 1230 B, = 15.0

210

w21 AE n =0 ¥ = 8§2.0 8;

@ A W T W % o005 wo# W = oI Sifw e
o & AgA F Y e wE e oW A DR e s
ﬂm'ﬁﬂﬂﬂﬁﬂmﬁmﬂﬁmkil

wItel TR QRTHAEd
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i1,

13

(@) ¥or wwim R vl rEen fEw BAwR g AetEe @ oanam @ B

(a)

(b)

(%)

W A W HEW 0.8 {ﬁ}’ilﬁﬁﬂ!ﬂﬂ'ﬁﬂ“ﬂﬁﬂ!ﬂ.ﬂﬁ
¥ wgw wm faaw B www ? (T aomel W A A wx A seedw F
FRW) o wgA D B (v i B oseeen T3 gw o e w9
w o fa wer #) ot o W fdeer 013 (¥9) @ fawew & oA 3
wilgn w A ¥, @ 005 TR P wEe w99 Fifaw fy oz BOEE
FAMTAE WY T W B AEEE WA A

A research group is making great advances using a new type of anode and
they claim that the mean life is greater than 1600 recharge cycles. To support
this claim, they create 50 new batteries and subject them to recharge cycles
until they fail. The claim will be established if the sample mean lifetime is
greater than 1660 cycles. Otherwise, the claim will not be cstablished and
further improvements are needed. Let standard deviation o = 192, and level

of significance o = 0.03. Find the dividing line of the test criterion,

Find the probability of Type Il errors for the values of true population mean
u=1620, 1660 1700, 1740 and 1760. Also find the power of test in each

case. Do you observe a relationship between alternative mean and probability

of type II error? : (5+5)

T WY EHE OF AV WK T TAIE W ITA EE w W wW e B
At I T ® & slaw ofe 1600 e wel @ afis 2 o o wy
ard F & fag, 3 50 A 42 A ¥ A oww A A Rew oW B oy
e ww IR fant ww @ sl o o ) o e sl demem 140
g5 A Ffiw 2 @ T wnfim B @ s=mwn, e wafue S# shm s
A Guw A A #WH A W Fee o = 102 2, 3t wwrow
wEE o = 0.03 #1 w0 AR @ e T oaw S

RTTeT Rt mRTaeTer U¥TETAY

ImL!NDiCOLLEGELIBHART . PTO.
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(%) e o = wmem o= 1620, 1660

12. (a)

(b)

14
1700, 1740 3% 1760 & I

ﬁhmtlﬁﬁmﬂmmlmmﬁmﬁm
ﬁW'Wmmmmmliﬁﬂm*mmm
E7

randomly selected

Incidence of Pneumania statistics reported that 35 of 80
66 of B0 cases

cases test positive for bacterial pneumonia, whereas

tested positive for viral pneumonia. Does 1t appedr that the true
proportion of bacterial pneumonia cases differs from that for the viral

pneumonia? Carry out a test of hypotheses using a significance level .01 by
obtaining a p-value.
It is observed that municipal sewer pipeline networks across the country is

deteriorating. One technology is proposed for pipeline rehabilitation through

a tougher and flexible liner through use of chemical in the existing pipe. The

following data on tensile strength (psi) of liner specimens both when a certain

chemical was used and when this chemical was not used is given where X

and ¥ are the sample means for and s, and s, are the respective sample

standard deviations,

X = 2902.8 s, =277.3

-t
i

No chemical: m = 10

Chemical Used: n = 8 y = 3108.1 s, = 2059

Does the data suggest that the standard deviation of the chemical used

sample 18 smaller than that for no chemical sample? Carry out a test at

ignificance level .01, :
Y e RO ol (5+5)

i +

" KALIND! COLLEGE LIBRARY
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mny e & sfwdl o we F wann o g0 ¥ A a5 R e ¥ AT

()

frifrm % v wewew ofte fEm o, omfE 80 X R/ g6 T ¥ ARRA
fiifr & g e 0w B s O wAE w2 fe SdRaE
FRif & woel w1 W ST amRe fefm @ A A sem 37 9
0 - 35 Wi W UE W W 01 W Iuhn wee O w gfeor i

m%ﬂwiﬁ:@hﬁmﬁmmmwmﬂﬂil_
A WET F WA T ONEH A U WA A T AR B g wEienss
waw & fau v TEAE weaa f) wEeR @ wad awa (feaand) W
Prafufi 37 99 B wa ve Aftes wow @ I e e @ SR
mﬁmﬂmaﬁﬁwmmﬁwgmimﬁiﬂh?m:
T WG F SR s, a5, EtE W wew e #

wE @WE A8 m =10 X =29028 s =271.3

AT WgE cn = 8 y = 31081 s, = 205.9

w1 ¥ = ¢ R oTeemw R v a1 oaee e e
ol et o Wee fuew @ e 27 anieE w01 W e
caEed

HNFAYE ARTOeTTY U T
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A Appendin Tabls
- 3 brap
Table A1 Cumulative Binomlal Probabilities fcant) RunR = 2
B o= F5
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Table A2 Cumulative Polsson Probabilities (cont.) PR ¥ 5o 4
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Table A5  Critical Valuwes for ¢ Distributions
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A 2925 21,69 18.7T7 17.20 1621 15.52 1502 14.63 14.33
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g 450 532 4,46 4.07 3.44 3,69 3.58 :J;: i :: o
_ o0 | 1125 8ES 18 101 6.63 637 6.18 : X
i 001 2541 1849 1543 1439 1348 1286 12.40 ;ﬁ s
; g0 | 33 am 28 zee 30 2 2w gk
, 50 5.12 4.26 3,56 3.63 3.48 337 129 . A
T 010 10.56 8.2 6.99 642 6.06 580 el 33 118
M| as . e B B% 0N Nl wn ne o
100 129 292 213 246 252 246 ! L e
, M| 4 4l 33 4 3 3w ML a1
10 oi0 | 1004 736 655 M ig  sw e 3.07 3.02
o1 | 2104  MSL 128 N 048 ap; o 5.06 494
100 a3 2.86 2.66 2.54 243 219 2.20 %05
050 4.84 3,98 1.99 336 120 e £34 2.30 227
L T 9,65 741 6.22 5.7 532 e 101 2.95 2.90
001 19.69 13.81 11.56 10.35 9.98 e 4.89 4.74 483
160 318 2.81 2.61 2.48 239 Sis 864 B35 £.12
850 475 3.89 349 3126 Xl A58 225 2.24 231
il 10 .33 6,93 595 5.41 508 *'u 291 2,45 2,80
201 1864 1297 1080 9.63 B89 B3R 1:; 4.50 439
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Table A.9 Critical Values for F Distributions fcont.)

10 11 15 0 15 n a0 &0 &0 110

6019 60.71 122 61,74 6108  62.26 62.53 s269 LT @0
J4LES 24351 24595 24801 24928 25040 25004 377 25130 25038
S5580 610530 61570 60870 623980 626060 628680 30280 631300 613940 634270
05521 - SI0658 615764 620508 624017 626000 628712 &35 631337 MM 636,301
.39 941 Al o944 - 944 244 5.47 947 047 S48
19.40 1941 1943 1945 19.46 i9.46 19.47 19.40 19.48 1949
99,40 o042 99.43 99,45 90,46 pR.47 o947 99,48 99,43 AT
P0040 99942 VRO 900US 99046 99947 99047  9994E 4R 94 9030

in L%+ 530 518 517 517 508 515 513 5.4
L 74 LM BLES Bl RS2 199 1.4 157 8355
nn 7hs 26.87 16,68 2648 26,50 2641 2635 2632 2422
[29.25 12832 121737 11642 125.84 12545 12496 12466 124.47 1397
a9 3.90 3.87 114 1.5 1.8 180 180 LT an
596 91 586 530 ‘877 575 572 . 5,70 569 5.66
1455 1437 14.20 l4.02 1391 1384 13.7% 1368 13.65 1356
4305 4741 46,76 46.10 4570 4543 4500 4481 4475 &4.40°
3130 i 1.4 g el 3119 317 316 315 1.14 112
474 458 452 4.56 4,52 4.50 445 444 443 4.40
10.05 2,89 8.72 9.55 L TL 9.38 929 9.24 920 511
2692 2642 351 539 2508 2487 24.64 2444 2433 24,08
254 290 2.87 254 251 2.80 278 n p i e
406 4,00 3,04 3187 33 an LT 3.75 174 170
TET 7.72 7.58 74D 730 1 1.14 1.09 1.06 &97
1841 1799 17.56 1712 685 16.67 15.44 1631 1621 1595
70 267 .63 259 .57 2.5 154 .52 251 149
364 kL5 351 344 3.40 333 1.4 3132 330 127
662 647 831 6.16 8,06 559 5.9 5.86 5.52 5.74
14.08 13.71 1332 12.93 12,49 .53 123 1220 121z na 1.7
154 250 244 142 240 238 236 235 134 132 13
13 18 an X5 3 108 30 302 AL 297 .93
551 557 552 436 516 5.20 502 507 100 495 487
11.54 1119 10.54 10.48 10.26 10,11 9.52 9.80 g5 9.53 9.38
242 233 234 230 227 225 213 2.2 e | Lk 1
104 3 301 294 219 186 283 2.50 e iy 7 i
526 11 4,96 481 4.71 463 4.7 452 443 A40 432
9.869 9.57 9.24 850 8.69 8.53 837 826 4] B.00 T.84
232 238 2.24 2.20 217 16 2.13 2.12 A1 08 2.06
258 .91 2.85 m n 270 266 .54 1462 258 254
485 471 456 441 431 428 417 442 4.08 4.00 182
875 845 513 7.80 7.60 TAT 7.3 7.9 T2 6,94 6.78
225 221 217 2i2 .10 2408 108 204 2m 1.00 158
285 inm 272 263 1.50 1 133 15 149 A5 141
4.54 4,40 415 4,12 401 394 338 3l s 149 361

152 153 132 7.01 681 B.AR .52 fidl 6835 &8 &02
.19 215 2.10 1,06 103 2.01 1.99 19 196 L33 191
175 168 162 2.54 .50 247 143 14 238 234 2%
430 416 4 186 1% i 162 3.57 154 143 17
729 700 .71 6,40 6.12 6.09 59 533 7% 5.59 44
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A1E  Appeadis Tables

Table A3  Critical Values for F Distributions {cont.) = Ly

—________—— 5
: &
4 B T e
o 1 1 ] - 2.20 Li6
5 228 323 217 27
; 243 13 2.43
100 114 .76 1,56 318 1.00 292 1Al 4.30 4,19
13 050 467 181 141 ‘ol 584 462 <31 6.98
574 i1 749
10 9.07 6.70 B33 786 212
10.21 9.07 9 2.15
001 17.82 1231 s 224 2.1 e 265
100 10 21 a8 M. Fw am I L um
14 RS0 4,60 174 1M 3:“ i -':H A 478 &.50 5,455
010 8.96 6.51 ss6 d Tor 144 108
a1 17.14 178 2.73 B.62 : 221 2.16 212 209
249 136 2.1 2.64 2.59
100 .07 .70 279 amn
g 088 454 168 129 306 E-:g s 414 4.00 389
o0 8.68 638 541 AR i .09 674 647 6.26
01 16.59 1134 734 B : 28 213 2.09 2.06
100 108 267 i i:: 2.74 2 66 259 2.54
it 080 4.49 3.6 324 3.01 L A e 3.89 3.78
a1 5.53 6.23 o B 6.19 5.98
a1 16.12 1097 3.01 7.94 i s i oy
100 3.03 264 aM. AN S Shm 2 2.45 249
050 4.43 3.58 i e g3 319 348
v e 840 &1l 519 457 434 410 3. -4 g
001 15.72 10.66 BT} 768 702 6.56 8.21 5y i
- e |3 162 142 ‘229 220 113 204 46
I e 4.41 3,55 116 2.93 7 166 253 251 2.
£ B aw 829 501 500 458 425 401 384 3.71 3.60
£ .00t 15.38 10.39 BA40 746 681 6.5 6.02 5.76 5.56
E Jd00 259 2.61 240 237 I8 2.11 2.06 2.2 1.98
% 050 4.3% 3.52 3.13 290 2.4 1 63 254 2.48 242
y 19 e £.18 593 0l 450 417 1.94 377 363 3.52
2 Bo1 15.08 10.16 828 727 662 6.18 585 5.59 539
100 297 2.59 238 223 216 208 2.04 2.00 1.96
050 4.35 349 3.10 287 2.71 2.50 251 245 239
* e £.10 585 49 43 410 I®M 330 ass 146
001 14.52 9.95 2.10 .10 6.46 6.02 569 5.44 5.4
At 2.95 2.57 136 21 2.14 2.08 202 1.98 1.95
izt L] 4.32 147 307 184 2.68 157 240 2.43 237
i z 010 5.02 578 487 437 4.04 .81 164 151 340
i a0l 14,59 2,77 794 6.95 612 5.88 5.56 531 511
A0 2.95 2.56 2.35 222 2.13 2.06 2.01 109 108
L A10 7.95 572 482 431 199 3.76 159 3,
ol 14.38 2.61 7.80 &A1 f.19 176 sa4 5-':: 335
100 2.54 .35 24 I 105 199 : o
050 4,28 142 103 2.80 264 153 o 1.95 1.92
D 210 758 3.66 476 426 3.54 371 154 2.37 232
g 1] | 1420 947 T.67 6. 70 BOR 565 s33 34l 130
160 2.0 254 23 219 20 1 o i 4.89
%0 4.28 Ja0 Lol 178 262 2.51 .1-.!1 1.94 1.5
24 010 7.82 5.61 4.7 421 3,90 161 - 2.36 2.30
01 14.03 9.34 755 659 g .59 50 336 328
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Fpywndn Toble
Table A9  Critical Values for F Distributions (cont.)
: ¥, = numsrator df
10 H L 0 18 L1 4 s0 50 120
1 210 2.0 201 1.08 1.56 150 1.92 1.90 188
267 160 2.5 246 241 2.8 234 R | 130 228
410 196 18 166 137 131 343 138 M 124
580 6.52 6.2 591 578 563 547 537 530 514
210 108 201 1.96 193 191 159 .87 186 L83
2.60 153 1486 239 234 231 2.27 .4 2.2 218
L0 1.80 1.66 331 341 133 a7 2 3,18 309
&40 603 imd 1,56 538 Al Jd0 500 4.54 41
206 102 197 192 189 1587 185 1.83 LA2 L79
254 48 .40 133 I8 .15 .10 218 16 n
180 167 152 137 328 321 313 3.08 108 296
6.08 5.8 554 525 507 495 4,50 470 464 447
203 .99 154 129 1.86 1.34 i.81 1.79 .78 LTS
249 242 235 238 123 2.19 2.15 2.12 2.1 208
369 3.53 341 326 316 3.10 3.02 197 2.53 284
581 LEL 527 499 482 4.70 4,54 4.45 430 4n
200 1.96 191 1.86 183 181 1.78 1.76 1.75 172
245 2.38 23] 213 218 2.15 210 2.08 206 201
3.59 3.46 331 116 307 3.00 292 247 2.8} 278
5.51 532 5.08 478 460 448 431 424 as 4m
198 1.93 189 1,84 L&D 178 175 174 L7 169
241 M4 227 2.19 214 2.1 2.06 2.04 2.02 197
351 L1 an 3,08 298 2.92 284 278 2.7% 266
539 513 487 450 442 430 4.15 4.06 4.00 184
.96 1.91 186 18l 178 1.76 e S & 1.70 |67
238 131 223 216 211 2.07 203 2.00 198 19
1.41 130 118 3,00 291 2.34 276 291 1.67 st
521 497 470 443 426 4.14 199 190 1.84 168
1.4 L9 184 179 1.76 1.74 L7 168 1.68 .64 Ll
2.33 2328 230 212 207 2.04 199 1.97 1.95 190 188
LY in Jo8 254 .54 .78 L9 264 2451 53 243
5.08 452 4.56 429 412 4.00 386 an 1.70 154 3.40
La2 1.87 183 L.74 174 .72 148 L&7 166 I.&2 1.59
1R 225 2.18 210 208 2.01 1.96 1.94 191 187 182
1.3 317 1.03 288 279 2.712 264 2.58 255 246 237
495 470 444 417 400 3.8 374 164 358 342 328
1.99 1.86 1.81 1.76 1.73 L7 1.67 1.63 164 1.60 157
230 n 215 207 202 1.9% 1.94 1.91 139 184 1.79
326 302 2.68 283 273 267 238 0 2.50 2.40 a2
48 4,58 4.33 406 389 3.78 3161 1.54 3.48 332 317
: LEO 1.74 1.7 1.68 |66 (X2 1462 1.58 1.55
:::; ; ; 213 205 2,00 1.04 L9l 1.88 1.56 LEIl. .76
330 307 2.93 278 2469 2.62 2.54 148 2.45 235 1
e 448 423 196 3,79 3,68 153 1.44 LTIt 1.08
. 1.73 1.70 167 164 L.62 1,61 147 L34
m ;’ﬁ ;', ﬂ 203 197 194 6@ 1.46 154 (e 14
w17 3.0 289 274 264 2.58 249 1.4 140 231 10
.54 439 414 18T kvl § 359 149 1.3 1,19 Li4 1w
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A18  Appentia Tables

Table A9 Critical Values for F Distributlons fcont.)
v plnnumlrllﬁ‘ il B
_-______-I__———-—.'_'_-___-_ ey
- ) 1 ___3______:_______’ ’ 5 ’ »
o | B B :_ﬂ e e e im0
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010 797 5.57 g : #9 5.46 515 o
001 318 922 748 649 5-93 5 e 491 471
2, I : 193
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- 050 4.3 L .98 £42 :.:; :‘:J:; E: o 237
010 - T : o 329 3
001 B sm - A0 sg0 33 507 4B am
100 2 90 2,51 230 17 .07 : 2.00 1.95 191 187
27 50 421 335 2.06 2.73 1.57 2,46 137 3 223
010 7.68 5.49 4.60 4.11 3.78 1.56 339 326 313
001 ot O 5.73 3 500 47 457
100 249 250 ;-21' : 3_:": gﬁ :3‘; E"ﬁ 1[;; 187
050 4.20 3.4 9 . ; ; . g
w A A D A w38 SR L s3  am
o0l 13.50 5.93 7.19 625 5.66 524 4.93 458 4%
100 289 230 228 215 2.06 1.99 1.93 189 L35
™ 050 4.18 3.33 2.93 2.70 255 2.43 2,35 2.7% an
010 7.60 5.42 484 404 .7 3.50 133 320 109
001 13.39 5.85 712 £.19 5.59 5.18 387" - 464 445
] 100 2.88 2.49 2.28- .14 2.05 1.98 1.93 L.68 LES
= 5 a0 050 4.17 332 292 2.69 2.53 2.42 233 227 131
N 3 010 7.46 - 539 4.51 402 3.70 3.47 330 117 107
z 001 13.29 .77 7.08 6,12 5.5 502 48 4.58 439
1 £ 100 28 244 bR 209 2,00 1.93 1.87 183 1.79
. 050 408 3.3 284 2.61 2,45 2.34 225 218 212
R S 010 70 U518 431 3.83 3.51 .29 312 2.99 289
i 001 12,61 8.25 6.59 5.70 513 4.73 4.44 4.21 402
100 2481 241 2.20 2.0 1.97 1.90 1.54 1.80 1.76
i =0 50 4.03 3.18 L7 2,56 2.40 229 2.20 213 10
Bl o010 7.17 £.06 420 3,72 341 3.19 3.02 289 18
e .nzlul 1222 1.96 6.34 5.45 4.90 4.51 422 4.00 3R
-y 1 2.79 230 2.18 204
LA ; 1.95 1.87 1.82 1.77 [.74
60 ﬂﬁ ;ﬁg :;é ifﬁr 2.53 2.37 225 217 a0 104
e e (ta o i :g? E-ﬂ. 3,12 2.95 gﬁ ﬂ;
1040 2.7a 2,36 214 2Im . i e 53
Jhcme: ; 7 i - : 1.91 1.83 .78 1.73 1
10 oo R ﬂg 245 231 2.19 2.0 2403 $
e : - - 3.51 1.2 2,99 1.82 2.69
et 001 11.50 741 CSBES 0 s 448 4.1 3.53 3.61 M
¢ 100 2.73 133 211 4 - 166
- i 349 5 adl 1.97 188 180 1.75 A0 %
o108 6.76 n : z42 226 2.14 2.06 le8 - M
001 mis  5is 3RR 341 10 2,49 2.73 260 ¥
w | oz i oam a» am 38 38T
1000 050 385 3.00 i-“‘i' 1.95 1.ES 178 172 1.68 lﬁ
010 666  4.6) ok 238 212 211 2.02 TR
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u:i"l"#:—n*-i'% oy G0 4.14 . _l_z.'rs 3.51 3 - 8
gl FRIde e Udddledes epattmed]
L

KALIND! COLLEGE LIBRARY :

Copryrght 110 Conjage Lowrnbeg. A8 Rghts Reasrrad Mayrad b
= oo, s o dgllemcd
o "““*hmmmmnn—mmurtwi—ﬁ” -y
-ii--'ri""""""

Ednarig] b bui ] Bl iy papprca] Gl don i
raicnaly wlha
hﬁﬂl“ﬂtmltf|m-mm Lt i i o Maﬁ-inu—kmﬁ-‘ .



3

5239
ppperdn Tothes  A19 S
Table A9 Critical Values for E Distributions feont)
w, = numerator df ;
10 1 1% 0 18 n 40 50 &0 116 100
187 |.B2 L. 1.72 |68 166 1.1 L&t .59 1.56 1.52
.4 114 109 201 i.08 152 1.87 1.B4 |82 .77 172
313 19 1.55 .70 2,60 2.44 2.45 140 2.34 2127 215
4,55 a3l 4,04 e ls] 3.63 1482 in 1.8 11z 3.06 281
185 18 ¢ LM .71 1.67 1.65 161 1.59 |58 124 1.51
in 218 207, 199 194 1.90 1.83 L&L |80 1.75 1.70
308 2.96 2.81 T 2.6 247 2.50 242 236 2,33 i1 214
4,48 424 109 172 156 344 1.30 T B E . 299 284
1LES L.B0 LTS 1.70 158 164 .50 [.58 |.57 1.53 .50
230 213 7 208 1.97 192 158 1.84 181 |79 173 1.68
3.06 23 2.78 | 263 2.54 247 238 233 129 220 i1
241 417 192 1.66 349 138 323 . LM 1,08 292 278
L.E4 L9 L4 . 160 165 1.63 1,59 1.57 156 152 1A
119 212 204 1.94 .91 1.87 182 .79 .77 1.71 166 =)
3.00 2900 .75 ‘260 2.51 244 2.35 2.30 2.26 217 208 ©50
435 411 186 160 . 343 332 3.18 1.0% 301 - 2B&° e o B
153 17 LT3 I.6% J4 162 1.58 156 155 1Sl (I ¢ St
218 |1} 2.03 1.94 1.89 1.35 1.51 177 1.75 170 LES -
3.00 287 m 157 248 241 2.3 227 221 14 108
429 405 1,80 1.54 " 338 327 112 1.0 1.97 251 166
182 L7 .72 1.63 1.63 151 1.57 1.55 1.54 |50 [.46
216 .00 01 153 158 1.54 1.79 1.7% (11 165 L3
1598 1.84 .70 2.55 2435 b)) 2.30 238 221 211 202
424 400 175 149 in 3n 107 1.98 192 176 261
1.76 1.71 1.66 1.61 157 1.54 1.51 |48 |47 142 138
208 200 .02 L84 1.78 1.74 1.69 1.65 164 1.58 .52
280 2.66 52 237 227 220 211 2.06 1 152 1.82
1B 364 3l 314 203 287 273 2.64 ¢ 157 241 25
1.7 1.68 1.63 .57 153 1.50 145 .44 .42 138 1.33
208 195 - LET 1.78 [.73 1.60 1.63 1.60 .58 1.51 1.45
bl ] 2.56 142 2.1 2147 2,10 .0 1.95 1.91 150 1.70
3.67 344 3.20 295 279 248 .53 .44 238 121 208
1.71 1.66 .60 1.54 |50 148 1.44 1.41 [.40 |35 30
1,69 1.92 .84 .73 169 165 1.59 1.56 L.53 |.47 |.40
181 2.50 135 - 2.30 .10 2.03 154 158 1.54 [.73 .62
354 a3z 308 283, 147 245 241 232 2,25 208 1.92
1.66 1.61 1,496 149 143 142 138 123 1.34. |28 122
1.93 1.3 177 168 1.62- 1.57 152 148 1.45 138 .30
250 2.37 2,12 107 197 169 1.E0 1. 1.69 157 1.45
130 107 ‘o g4 2 50 243 232 217 208 2.01 . L8 164
163 LS8 1.52 46 141 138 .M .M 129 124 L1é
188 L&D 172 162 1.56 1352 |46 141 1.39 1.30 i.21
241 277 213 1.7 .87 1.7% . 1.63 158 1.4% .30
1.30 1.27 1.2% 115 108
161 155 L4 143 1.38 1.35 : ;
154 L.76 Iﬁ: 1.58 1.52 |47 1Al LG .33 1.24 111
134 230 e lgqj 1.79 1.72 R 1.50 135 116
Im 277 2 54 2.14 i . LA 137 (1 R
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o A-20 Biperdis Tabley

Table A0 Critical Vahes for Studentized Range Distributlons

4 " X 3 4 | 5 6 7 B 8 1 1 11

9 [ 364 | a0 |s: | ser | w0 63 | est | sme | 80 | 2 | 7m
O | 530 | ees | 7so | omaz | B®1 | 932 | wer | 98 | 1024 | 1042 | 100

& |05 346 | 43¢ | 4% | 330 | se | ss0 | iz | 632 | 6wy | ess | 6w
21 524 | &1 703 156 | ¢ 832 851 BET, 9.10 930 948
7 A5 LK) 416 468 .08 536 58] 54 6.00 GG 6,30 643
Q1 495 | s9: | &% | 201 | 737 | ek | 784 | BIT LR B.54 87

B 105 | 226 | aod | 452 | 489 | 507 | 540 | se0 | 57 592 603 6.1%
O L A7 | se4 | 620 | 662 | 636 | T4 | 747 | 7.8 786 g.03 818
5 A5 ) 320 | 395 | 441 | 476 | so2 | 534 | 540 | 5% 574 587 5458
a1 4.50 543 596 | 635 .56 691 T.13 733 749 1.8% 7.8
10 ik 315 | 338 | 433 | 485 |49 | S42 | 530 | 546 5.60 572 543
O | 448 | 5237 | 577 | G614 | 643 | 667 | 687 | 705 721 T34 749
| 05 311 382 | 426 | 457 | 4m | 503 | 520 | 535 5.49 5.6 571
Rel 439 | 515 | se2 | s97 | 625 | 648 | 687 | sm4 699 743 115
12 o5 308 | 377 | 420 | 451 - 475 | 495 | 512 | sm 539 5.5 561
0 432 | 505 | ss0 | se4e | 610 | 632 | 651 | s67 6il, | 604 7.06
13 A5 | 306 | 373 | 415 | a4s | 469 | 488 | 505 | 509 532 543 553
K 426 | 49 | s40 | 57 | 598 | &19 | 637 | 653 657 £.79 650
it 05 | 303 370 | 41 | 441 464 | 483 | 499 | sn3 315 536 546
01 471 | 480 | s3z | se | smE | 608 | 626 | 641 6.54 666 817
15 it 1.01 387 | 40x | 437 | 439 | 478 | 44 | 508 520 531 540
0 417 | 484 | 525 | 556 | 580 | 59% | 616 | B3 644 555 666
3 i 300 | 365 | 405 | 433 | 458 | 474 | 490 | s03 5.15 5.26 515
0l 413 | 479 | sa9 | s4% | 572 | 592 | s08 | 622 £.35 646 656
17 il 202 | 363 | 402 | 430 | 452 | 470 [ 486 |-4% 5.0l 521 531
ol 410 | 478 | 514 | 543 | 566 | 585 | &m | 615 627 838 643
1w | 05 | 297 | 360 | 4p0 | azm | 449 | 487 | 482 | 4% |- 507 517 527
: 01 407 | 470 | 509 | 538 | 560 | 579 | so4 | 608 620 6.31 641
] T 05 | 296 | 3% | 398 | 425 | 447 | 445 | 4T | 4m 5 54 571
1 0l 405 | 467 | 505 | 533 | 555 | 5m | sm | 602 6.14 6.25 .34
o 05 298 3158 | 396 | 41 445 462 471 | 450 501 5.1 520
.o am | 464 | sm2 | s29 | 581 569 | 584 | 597 609 .19 628

24 i 292 | 343 300 | 417 | 437 | 484 468 441 4m ol | a0
i 366 | 455 | 491 17 | sa7 | 5.4 5.69 581 592 6.02 &ll
i | o5 | 289 | 340 | 385 | 4l0 | 430 | 448 | 460 | AT | 42 | 4@ 500
of | 349 | 445 | 480 | s05 | 224 | sd0 | 584 | 565 576 LFL 591
a0 |05 | 286 | 34 |31 | A | 423 [ 43 | 482 | 48 473 48 490
0l 182 | 437 | 4N 41 511 526 iy | 550 .60 5469 576
&0 A5 2,83 JAo | A 1938 4.16 431 444 | 455 4,65 473 4.1
01 176 | 428 4.59 482 499 | 513 528 |53 545 5.13 5.60
120 05 280 | 336 168 192 410 | 424 436 | 447 4.56 464 an
0l 170 | 4.20 4,50 4T 487 | 500 512 521 530 537 544

JE .77 33 153 186 4.03 4,17 4,29 4.5% 44T 457 4,62
]} 364 | 412 | 4a0 | 460 | 476 | 4By | 489 | 308 sla n 5.2
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[This question paper contains 28 printed pages. ] _ :
Your Roll Nou.weser

Sr. No. of Question Paper : 5213 ‘ H

Unique Paper Code 2272102403 |

Name of the Paper + Introductory Econometrics

Name of the Course . B.A. (Hons.) Economics (NEP-UGCF-2022)-
DSCC-12

Semester IV

Duration : 3 Hour Maximum Marks ; 90°

Instructions for Candidates
1. Write your Roll No. on the top immediately on receipt of this question paper.

2. Question 1 is compulsory. Answer any four questions from the rest of the six
questions. In total, five questions to be answered.

3. -Useof simple calculator 15 permitted.

4. All intermediate calculations should be rounded off to four decimal places. The
values provided in statistical tables should not be rounded off. All final calculations
should be rounded off to two decimal places,

5. Answers may be written either in English or Hindi; but the same medium should
be used throughout the paper. '
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o ot Y v wen ey it sk e 9 s T e i o ae R

5. @ WH-TE W I SO w BE A vw v ¥ Sifiw, 3 o o1 w5 o v e
ey |
e ARG e

' EGE LIBRARY
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State whether the following stalements are true or false. Give reasons for your

answer.

4

{ﬂ_:' For an QLS ﬂstimnled IEEIEﬂEiU“ Eq“ﬂtiﬂﬂg Pt = bI + ble, thE sum D‘fthﬂ

product of the residuals and mean deviation of the explanatory variable is

ZEr0D,

(b) Ceteris paribus, the higher the VIF (Variance Inflation Factor), the smaller

15 the variances of OLS estimators.

() For an OLS estimated regression equation, ¥, = b, + b,X;, 1f we multiply
both Y and X by 1000 and re-estimate two variable regression model, the

intercept coefficient will increase by 1000 times.

(dy For a three variable regreasiun model, TSS is always equal to the sum of

ESS and RSS.

(e) It can easily happen that F statistic is significant while t statistics of

explanatory variables are not significant.

(f) In a regression model with intercept, number of dummies for each

qualitative variable must be one less than the number of categories of that

variable. . (3%6)

ﬁmﬁﬁammﬁm | RO AT Ie S

(%) v Hewed (OLS) # fow sepfam wfmmer wditeo fi = by + b,X; ¥,

safime ® YUERS T gny 3R T W -
fﬂll'“ﬁ.r R Ee lﬁmﬁg it AL

'{ALFNDI.COILLEGE LIBRARY

AT e I T e e S e ] i L
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{wx) ¥ wRew. (Ceteris paribus), VIF (B i T ) e 3= 2,
s FgEEE ® weon It @ @ B

(1) vw eevm B Fe sl wREEE @@ § = by + by, g afz v Y
#t X @ @i 100 ¥ Mm@ ¥ A T = wReEE dEw W O S
i # W s oW 1000 TN W e

(q}mmmﬁmﬁm.mmmmmam%
WER B #1

(¥) we swEE ¥ B T ¢ F e Weegul ¢ WAl S RS
t wiferE wEage W £

(=) st @ W TE W e d, W e W @ R T R s
34 W @ APE @ wEn ¥ R w4 P AR

2. Using data for 110 schools the following model of monthly expenditure incurred

by a school was estimated :

16g(¥), = 138.8 — L.571 D; + 0.808B X; — 0.0944 DX,
(= (2864) (—1.086) (13.466) (-2.04]

Y, = annual expendifure incurred by a school, in thousands of rupees X, = number

1 if government school

ﬂf gstudents 1n the El.:-hﬂﬂl ﬂf:{u lﬁ""'l-WfE m-_'_rlil;mf

(i) Write the regression equation for government school and private school

separately. Also, interpret the slope coefficient of two categories,
RTIRT HeTteE T el 4 E‘é}-’l'ii,‘[ﬂaj

"ALINDI COLLEGE LIBRARY
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(i) Check the statistical significance of differential intercept coefficient and slope
drifter at 10% level of significance. Based on the conclusion of these (651,
draw the population regression lines for the government and private schools.

ormally distributed at

(iif) Test the hypothesis that the population error term is n
skewness is

1% level of significance when it is given that for the residuals;

0.28 and the value of kurtosis is 2, Also, in classical linear regression model, ]
n that population error term follows

(6,6,6)

e

what is the rationale for the assumptio

normal distribution?

"ﬂﬁgﬁ%%aa:raﬂﬂmﬁg.ﬁrﬁ@mﬁEmmm%ﬁﬂﬁm

A T FATAA T T AT

168(7); = 138.8 — 1.571 D, + 0.808 X; — 0.0944 DX,
t= (2.864) [—1.06) (13466) (—2.08)

Y = e @0 fewm T qftE oM, BER T A

whe ¥ iy = e

-
I

b _{1 Afe wwTel T &
T lo aRxfAcfterd

fi]mﬂﬁﬁﬁﬁﬁ@ﬁmm-w_mmm.
a samE, A A @ TEE UE S SR Sifw

srisd) ARaETe Y RAaiad
KALINDI COLLEGE LIBRARY




5213 s

[li}ﬂﬁ%m%ﬁtmﬁmmﬂﬁmTﬁEaﬂiﬁﬁﬁmﬁmﬂﬂ'
wee S HRG T e @ fe ® @R w, s e P
w @ fg weweEn v Yed @R

(iii}mqﬁmmmwﬂmmﬁrmaﬁmmm%m
2 1% ' W Raka e o @ oww FafEed, fewm ® e 028
# ot goirder o W 2 R e B g s, wef e A
#fsﬂif,ﬁmﬁrﬁwﬁwiﬁ?maﬁmmm
T WA A BT

3. (a) For estimating the Phillips curves for the United States from 1958 to 1969

the following regrussiun'wus' obtained :

1
f, = —0.2594 + 20.5880

t= (-0.2572) (4.3996)
RZ= 0.6594, d = 0.6394

v = Rate of change of money wages in percent
X = Unemployment rate in percent

(i) Interpret the intercept estimate. Is there any evidence of first order

autocorrelation in the residuals at 5% level of significance?

(ii) Qutline the method of estimation that will produce BLUE estimators in

the presence of firsi order autocorrelation.

(b) Consider the following regression function on sales revenue for a particular
firm for last 10 months, as estimated by OLS :
AT TR LSRG EREE
" INDI COLLEGE LIBRARY
| i PTO.
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a e mas e | i e

; = 51.508 + 0.054 X,
se=(403)  (0.04)
a2 =102 |
X=25 Y XE=6500

Y is the monthly sales revenue in billions of dollars

X 18 the monthly expenditure on advertising in millions of dollars.

Find the predicted mean sales revenue if the advertising expenditure for the
firm in the nexi month is 30 million dollars. Also, find the 99% confidence

interval for the true predicted mean of sales revenue corresponding to 30

million dollars advertising expenditure. ' (6+6,6)

(%) 1958 ¥ 1969 °F HgTw oA FAktw & fov e o = s W=
+ fm Fe=fiEm o e e omr oo '

1
¥. = —=0.2594 + 205880 T
t

~t= (-02572) (4.399%)
R*=0.6524, d = 0.6394

Y = #@ Wt @ eiadw o o whem 9§

(i) Fales S o S SN T 5% WO R WEW Woamfiney ¥
W WA & S wE W B#7
‘ FR TR G
KALINDI COLLECE: LIEHARYi
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(i) Y W B wwEEn  itaf ¥ W OSSR s AR

T wE HgR Wi

(@) fed 0 N @ fv B i w3 R ff te W e s
wae W fer o, S i dveww @@ SpEE R

¥ = 51508 4+ 0.054 X,
se=(4.03)  (0.09)
g2 = 1.02

X=25 T X2=6500

y fafemer Siow ¥ Wit feft woe @
xﬁﬁmfmﬁﬁqutmﬁm"ﬁff_i

o s wEE ¥ wh w feew = 30 ffbew W d, @ sl e
sl o A BT TEER AT, 30 AR SR @ R T @
s el o @ e s o @ R 99v Wi gee

o

4. In a regression of housing expenditure in rupees (Y,) on annual income of

families in rupees (X,) for a sample of 27 families, the following results were

obtained :

A R P G L R TR e
KALINDI COLLEGELIBRAR‘I‘ .
PT.O.
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Variable Coefficients | Standard Error

X 0121 0,009

Constant 3.803 4,570 :
n=27

R*=0.776

On plotting the residuals against X, it was found that the variance of the residuals

increased with X,

(i) What problem does this indicate? Name any one test for its detection and

explain the steps to conduct this test.

(i1) What are the conséquences of this problem for OLS estimators? Which type

of dataset is more likely to be characterized by this problem?

(i) Explain the estimation process of Weighted Least Squares with
unknown error variances in this context where efrnr variance is
propertional to X*. Also, mention which is the intercept and slope
parameter in the transformed model and how do we get back to the original

model. (6.6,6)

z?mﬁwﬁ%ﬁ?{x}mﬁﬁmﬂﬁaﬁmm%ﬁﬁjmﬂ
mm:ﬂ?mﬁ ﬁﬂﬁlﬂﬂﬂqﬁ'ﬂmmy&

fmﬁrni'r HE e UK [ g

KALINDI COLLEGE LIBRARY
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9
|7 LIED 0T Eﬁ'
X 0.121 0.009
Feadis 3.803 4,570
n=27

 R?=0.776

X, & we FEel W @ W W aE W T yEne @ fmor ¥ X9
e w5 2

(i) o5 fore wwen = sWm oo 27 ol weEm @ fom Bl o wleor @
AW EAEY SN FE Ul W ower & s # smeEn Fifm

(ii) Avega FpTE & T @ wen # uim w3 #7 W e | e R
# Fime wyed & fAfww oW & sftes e 87

(iii) 7@ #=f ¥ smm g sl & ww wRe w0 W o 6 SR A
& ey ey wE g AW X! @ e §1 T e, TRk dee
¥ sEiuw IR Te Toley w-E B B sl BW qE Wit WA B
A ¥, TEE I Fif

5. (a) Suppose a third-degree polynomial regression was fitted to a cost-gutput

model for 18 firms and the following results were obtained ;

bl aRiEeer uvaE ey
|

KALINDI COLLEGE LIBRARY
ET.O.
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3 ﬂ.ﬂﬂﬁ Qtz -+ ﬂ.ﬂﬂﬁq' "?[g
(6.98)

Cost; = 141.7667 + 0.208 @;
se=(6.37) (4.78) (2.98)

Q, is the output of the i™ firm.
d marginal cost CUrves,

(i) If cost curves are to have U-shaped average an

5 ; e
then what are your a priori expectations about the intercept and slop

estimators? Check if these a priori expectations are gatisfied for t.hE

given model.

(ii) Interpret the estimated slope coefficient of Q* and test its significance

at 10% level of significance.

(b) LetY be the Gross National Product, X, be the Exports, X, be the Imports

and X, be the Net Exports in the following relationship:
Y, =B +BX,+BX, +B2_ +1U,

Which assumptions of CIassieal Linear Regression Model is violated here?

If you estimate this equation by ordinary least squares, then which of the

parameters can be estimated? Explain. (6+6,6)

dg ¥ fire frm mwr wr fred Femforiam ofomsr wa fe e 3.

Cost; = 141.7667 + 0.208 Q, — 0.086 Q7 + 0.0054 @?
se=(6.37) (478)  (298)  (6.98)

Qu j ﬁ ol m i]
FTREet FRiduivi Uihied

KALINDI COLLEGE LIE’»FH:*L'F".‘!'_l

g

e L7 A L A
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(i) o2 wrm =i ¥ 9-T=R = dea @ dwE e e A ¥, @ A
HEE 3R AR IEAEE & a9 sten e @ B
T # vk wyefiea waY v o sEe W Age w6

(i) Q* & sgwfw =W uE o wem B A wew B 0w W
' W OETHF AEA W OWE mifE

(@) W W Y v oda sew #, X, g #, s X, @ sk R

6. (a)

mﬁﬂﬂfﬁﬁh}{#g:

Y, =8+ Ei:{?i +BX, +BX,+ U,

T W Y afieee d@iEE o -9 AR o Seme S T 37
af 1T T8 T W AT WURE S W #, @ B deie
F A S W wwA BT e

For a particular cafeteria, the following equation was estimated using yearly

data on cups of chocolate flavoured cold coffes sold !

log(Q:) = 1.534 — 0.2501log(P;) +0.025 log(P¢™)
se = (0.2001) (0.240) (0.016)
R* = 0,804 TSS = 4803

Where

Q, = cups of chocolate flavoured cold coffee sold-

P, = price (in rupees) pet‘ cup of chocolate flavoured m:-ld coffee
P = price (in rupees) per cup of vanilla flavoured cold coffes

t = 1991-2023  inilend) HRNGRISY UNGdT@a

KALIND! COLLEGE LIBRARY
PTO.
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Note that all cups in the cafeteria are of same SIZ€-

(i) What can you say about the own-price and cro

t
demand for chocolate flavoured coffee? Test the hypo 4
ocolate ﬂazvmlrcd coffee

hesls that the

unitary
own price clusticity of demand of ch

clastic at 10% level of significance.

. : calculate i
(i) Draw the ANOVA table for the regression equation. Also

ables than to

: : i
(b) Explain the statement “lt 15 better to include irrelevant var
(6+6.6)

exclude relevant on es”.

W}Wﬁmﬁﬁm%m,mmﬁﬁﬁﬁ%ﬁmm%m
s o1 =7 TTEmM wE FeaRfEe wREmn o FEEE T T Al

l0g(Q) = 1.534 — 0.250 log(P,) +0.025 log(P:*)
se= (0.2001) (0.240) (0.016)
RZ =0804 TS5 =4803

e

Q1=ﬁﬁﬁaﬁﬁﬂamﬁﬁﬁmm
P,=Hﬁmﬁﬁfﬁﬁﬂﬁﬂﬁﬂm{mﬁ}
pr = wii@ W we A W T ode (v F)
t = 1991-2023

de e 5 FRRT ¥ W oW o R s @ #

G e i B R R TR R R Gl [ h

IKALINDI COLLEGE LIBRARY
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(i) Side woad s o win 9 = @ P I wEo e S
¥ Jw oFw wAN7 W uRaE o v fifw B diwar w3ad

WG W A W A0 e W wEe F 10% B W vsnees SRRl
Bl

(it) Wfrmer e @ e g v du @R @ f 77 A 8§
e

(®) “WRfeF X &t st = W g § awEie W OE Wi e dea 2T
T YT T =R S

7. (a) Explain the steps involved in performing Ramsey’s RESET test for model

specification.

(b} Using data collected from 1990 to 2022, for a particular country, the following

equation was estimated using OLS :

Fi = 4.47 + 0.34log X5 — 122 log Xy
t= (4.28) (5.31) (—0.98)
R? = 09987

Y = Child Mortality Rate
X, = Female Literacy Rate
X,=Per Capita GNP

(i) Are the regression results in conformity with your a priori expectations?
If not, what can be the reason behind it? Explain any three remedics

to overcome this problem.
| wtferen] ARTT@ICi YWileled
KALINDI COLLEGE LIBRARY PT.O.
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| i rate on per
(i) Now suppose the researcher regmssm_i female literacy

' 2 i5 0.5284, Do you
capita GNP and in this second regression, the R?is 0 ‘
(i) 1s signifi cantly present in

is yes, then do
(6,6+6)

think that the reason that you suggested in

the model, at 5% level of significance? If your answer

you think that the presence of this 18 necessarily bad?

(%) m-m%'miﬁﬁﬁzmmﬁ_mﬂﬁﬂmms

(@) Bt fase 2w & faw 1990 ¥ 2022 ﬁ?ﬁ?ﬁﬂwiﬂwaﬂﬂ'ﬂﬂ%
0, dvegE @ IEm FE el s

f, = 447 + 0.34log Xy — 124178 X;
t= (4.28) (5.31) (—0.9d)
R* = 09987

Y = 9@ 99 |

X, = Wew R =

X, = W@ WRE wmE agE SeR (Sied)

(i) = witweer qRom e e s & ser 87 afr W, @
Zad 9@ SO WO B EAT BT WH @A @ Of S & Wi A
G FAE | -

(ii) 3@ W el f dieredl 3 Wi AR WeTR WOAEE weRE T
P fear div T@ g wfEEe ¥, R 0.5284 ¥ W St wer #
s amor (i) # W wRon gEEn #, 9% WEw # 5% WEWl TR OW weewgof
w0 A doE 27 AR swwr e #F R, O wm s w @ R oweeh

gufeafs fftes = & ww 87
Tz ARTdETey il

KALIND! COLLEGE LIBRARY
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TADLE E-1o AREAS LINDERTHE STANDARDIZED NORMAL DISTRIBUTION
Exnmipls
Pri0 S 75 1.96) = 04750
PriZ 2 196) = 0.5 — 0.4750 = 0075
z 0 m 02 o3 04 05 06 o7 08 09
a0 D000 L0040 0080 0120 0180 il 0238 Ao 0318 0384
- 01 0308 D43 0478 05T 0557 0508 D&38 TS ori4 0753
0z orad 0e32 0BT 0e10 0948 0987 A0 1084 103 A1
03 178 A217 255 4283 A3 363 1408 443 .1480 AsT7
04 1554 A58 Ade2a 664 AT00 AT 1772 J180a A8 a7
05 815 A880 - - qges 2018 2054 J20ER 2123 257 L2180 222
08 2257 2251 2324 - 257 2389 2422 - 2454 2485 B, 2540
o7 tSED 2811 2842 2673 2704 2T 2TEA 2704 2803 2E52
o8 Ber bl 2810 25349 LT 2805 3023 081 JA078 AMoe .y fc < |
09 215D 31e8 a2 3238 3264 3209 B35 3340 A3es <l -
10 2413 3438 3461 3485 3508 353 554 35T A5gg 36N
i1 3643 3665 3ERE ATDa AT 3743 J&Fm BF= ] B2 1] ~E30
12 849 3BE4 3888 3807 s - 3044 L3082 3880 = = L4015
I A0a2 4049 40EE 4082 LA0E0 A115 A3 A147 Alg2 AT
1.4 4182 AJOF A2 236 25 255 AZTG 423 A30g 319
1.5 4332 4345 4357 4370 4382 4354 08 A48 A2 EEET]
16 4452 4463 AT Adaa 4455 ASCE 4515 SS25 AS535 AS45
17 rELE] 4564 4573 587 .45 455G 508 AE16 GG A5
1.8 A5 AE4g SAB5E g 8T 4ETE AGEE 4590 m TS
18 4T3 4719 AT26 T332 AT38 AT44 ATE0 AT ATE AT
20 ATT2 ATTE 4783 4783 Aren AT08 AR 808 AE12 AT
21 AR 4876 4830 4834 L4538 AB42 4545 4850 4854 ABST
22 85 4564 4888 4874 L4075 A8TR AEa1 4884 4887 390
23 4893 4596 4808 4001 4B 4805 4308 4911 A3 491G
2.4 A1 44210 Af23 AL2E A027 L e g2 A834 A936
25 038 4840 4849 A343 A48 A845 A5 4940 4951 4852
28 4855 855 4855 4557 45955 4960 AD6E1 4882 4963 4954
27 4085 4966 4867 4968 456D A8TD 4871 Ag72 4373 Agy4
28 4074 4975 A8TE SETT 0 48TT 4078 4979 Aara 4380 A58
29 4981 4382 4802 4983 48B4 4084 4085 4985 doe 4585
a0 AQET 4987 4987 5063 4588 4585 49D 4089 4580 AD90
Mote: Thistable gives ihe aren in tha right-hand tadl of tha distribution g, 2 U 0, Bud sinca e ronmial distribulion is rical shoul
£=10, he in o i d =hiamned tail, F P86 LT ) = DATED,
. -a;-Fr“{-‘j_é]m“_%% han_ld;?:l Eui?u%ﬁmcf;ﬁ in the coresponding rhlﬂ} el u.nr oxample, P{-1.595 3 =0



5213

TRBLE E-2

PERCENTAMGE POINTS OF THE ¢ DISTRIBUTION

16

APPENDIXE: STATIST

caLTaBLES 519

Exgmple
Prit > 2086) = 0025
Prir = 1.725) = 0,05 ford.f = 20
Prijt| > 1.725) = 0,10
0 1725
: 0,001
Pr| ‘028 0.10 0.05 0.025 0.01 0.009 .|
af 0.50 0.20 0.10 0.05 0.02 0.010 "
1 | 1000 | a3ore | 314 | 12708 | 31820 63,657 s
2 0.818 1586 2520 4,309 5.955 9.025 o
3 0.765 1,638 2.353 3182 4.541 5.841 10.
4 0.741 1.5 2132 2.778 3747 4.604 7173
5 o727 1.478 2,015 2571 3.365 4.032 5.893
B 0718 1.440 1.843 2 447 3143 3707 5,208
7 o711 1.415 1.895 2.365 2.008 3,499 4785
B 0.706 1.397 1.860 2,308 2,896 3.355 4.501
g 0.703 1.383 1.833 2.262 2821 3.250 4,297
10 0700 1.372 1,812 2228 2764 3169 4144
1 0657 1.383 1.706 2.201 2718 3108 . 4025
12 0665 1.356 1.782 2178 2681 3.055 3.830
13 0.694 1.380 177 2160 2650 Cani2 3852
14 0.6a2 1.345 1.761 2.145 2624 2977 3767
15 gl 1341 1.763 213 2602 2547 3733
18 0620 1.337 1.746 2120 2583 | 3536
17 0685 1.333 1740 2110 2567 2898 3845
18 0 688 1.330 1.734 210 2652 2878 3810
19 0,588 1.328 1729 2,093 2539 2.861 3573
20 Q.ear 1,325 1.725 2088 2828 2 B4S 3553
21 0685 1.323 j.74 2,080 2518 283 3527
0 0.585 1.3 1.7 2074 2508 2819 2,505
23 0.685 1.319 1.714 2080 2500 2,807 3. 485
24 0,685 1.318 1.711 2.084 2492 2.797 3487
25 0.684 1,316 1.708 2,080 2.485 2787 3.450
20 0.684 1.315 1.706 2,056 2479 2770 3,498
27 0,584 1.314 1.703 2,052 2473 2™ 3421
28 0,683 1.313 1.701 2048 2467 2783 3,408
25 0.683 1.311 1,800 2045 2482 2758 3,396
30 0,683 130 1.687 202 2457 2750 3,385
Fy) 0.681 1.303 1.604 2.0 2423 2704 3,307
&0 0.678 1.296 1.671 2.000 2.380 2660 3.732
120 0.677 1,269 1.650 1.880 2358 2E17 3.160
q | o674 | 1282 1,645 1.960 2.326 2576 3.000

Aint: The smaller probability shown at the head of each coby
i the area in both lais. rmm 5 the ares in onae taik the Brger probabi iy

Spurce: Fram E. 5. Pearsan and H. O, Hertey, eds, Borne el Fables for Stasseicions, vol. 1, 3rd ed., Table 12,
Cambridge University Frese, Now Tork, 1966. Reproduced by parmission of the editors and trustees of Biomeirike,

wileEre Ferdeeid TridTey
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520 APPEMDIXES

TRABLE E-3 UPPER PERCENTAGE PDINTS OF THE FDISTRIBLITION

Cxmmiple
PriF = 1.59] = 0.2%

PrF > 2.42) = 0,10 for elf N = 10

PeE > 1.314) = 065 and Wy= 9
PilF = 5.28) = 003 o} A1 525 E
a9 Tar
denarm- d I fer numarater &y
inalor
iy Pr | z 3 4 & [} ¥ & 2 i 11 12

&.ga B.10 #.18 9.28 b e 833 241
5980 B1Z0  GOE0 6070
24300 244.00

25 583 750 420 2 BS8  BAR
1 10 9000 4650 5360 0 S580 25770 BRIO 5380 5840
05 15100 0000 1600 2500 23000 23400 23F.00 22800 24100 24300

25 255 300 3915 323 325 ix 3354 335 A3 B 338 3
2 A0 AE3 00 815 024 a9 By BL3G 837 8.5 933 B.40 &4
0% 1850 19.00 18.20 19.20 1830 1830 19,40 19,40 1040 1843 1840 1540
a1 S5 50 88.00 9§20 8820 §3.30 E330 .40 S840 ER4AD 5540 90 .40 o5 40

2= 20 228 2.3 2.38 z.a 242 243 244 244 244 245 24
3 10 554 548 534 A 5.4 538 527 B 5.24 B33 o] e
05 1040 H55 .26 842 20 Bad B.ER gas am ars &7E 874
o1 3410 3080 2SBS0 2640 2820 2740 2770 TS0 Yran 3720 A0 ZTA0

23 1481 200 208 e .07 208 .08 208 2.08 205 e | 208
4 | A0 454 .32 418 411 4.08 4.0 3.6 385 as84 38 am 3.80
Gibsd 655 &3 2,28 818 0" 04 600 558 584 5.8

05 7.7
M| 2120 1-_B.'II 1670 1600 1550 1520 15,00 14.80 1470 1450 1440 1440
23 1,69 165 1.88 1.88 1.68 1.88 168 1688 1.89 1.8 1.88 189
5 A0 4.05 378 asz 352 245 340 e 334 b . 330 338 3ar
452 ° 47T 4.74 41 468

L] 8.69 57e a1 18 EO5 4,85 4 154

j830 1330 1240 1140 1100 1070 10.80 1030 1020 1040 9.596 268

B
i1 162 1.76 1.78 178 1.78 (g} .78 1.7 1.77 1.77 1.7 1.77
& Aa 378 A48 - B | an 3,08 a0 2.5 254 284 2,832 2.50
ATE £ 53 4,38 4.28 4. 4 15 4.10 408 403 400

o] 5.90 514
ot 1370 1090 a7a .18 8,75 847 A28 B0 .68 787 779 .72
b | 1657 1.70 1.72 1.72 1.7 1M 1.70 1.70 1.89 168 163 168
T A 369 3326 3.07 2.84 i.B8 .83 2.78 275 212 2. 263 267
s LA 4,74 4.35 412 agr 387 3.7 a473 368 364 JED 57
855 B.45 7.85 748 7.18 5.849 aad 6.72 682 654 B.AT

w1220
25 1.54 1.68 167 1.66 1.68 1.658 1,84 1,64 1.63 1,63 163 162
B AD 245 3.11 282 2.8 273 267 2,62 2.58 o5 ¢+ 284 282 250
3.84 RLE 368 450 .44 A3 3B 3 328

05 S32 2 4e8 407
Mo 1130 8.a5 768 T B3 6.7 CR L 6103 a| LR N 587

25 151 1.82 1.63 1683 162 1,64 V.80 1680 159 155 1.58 1558
8 10 338 3o 281 288 261 258 281 247 244 242 240 238
05 Si2 426 A8 363 348 AN 178 a2 318 344 310 307
o 10us0 B.02 B adr G086 580 5.61 547 535 5.26 5.18 519
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APPENDIXE ETATISTICAL TABLES 521

d f far
d 1. for nusmarston M: EMETICRYY:
15 0 24 30 a a3 & 100 120 200 500 a Pr | M
59.49 958 983 987 g¢71 074 676 o078 680 e@ 984 985 25
120 8170 6200 @250 eIs0 B30 EDED  B300 €310 6330 6330 6330 10 1
24500 24800 24500 78000 25100 25700 25200 25300 25300 75400 25400 25400 08
3.41 343 343 344 345 345 346 347 247 348 24 3@ 25
9.42 944 D48 gag B47 947 947 G548 948 S48 940 048 10 z
1940 1040 1950 4885 1080 1980 1686 1986 216840 1950 1680 1050 OS
#9340 9940 OSHR5 QoSO oOHS] GOS0 OO50 G950 OGS0 S8SO0 8850 RS0 Of
2AE Z.46 2.8 247 2.47 247 247 247 747 247 .47 na7 25
520 518 518 51T 516 LR 1.1 515 LR T 514 514 514 513 .ad 3
& Bas 054 B.&G2 855 B.5E B57 ESS 855 5,54 853 851 05
J8sd 2870 2880 2650 22540 2640 2830 2820 2620 2620 A0 280 O
2om 208 zoa 208 208 108 208 .08 208 .08 08 206 25
aar EFE] 583 1Az 380 380 | 5TH TR 17T 178 376 0 4
586 580 577 575 572 570 5653 5 6 LY 565 584 56305
1420 1400 1350 13m0 a0 i5F0 1370 1360 1380 1350 1350 1350 MM
i Ba 1.88 10 188 165 188 |.87 {87 1 BT |87 1.87 |87 25
324 991 319 aar R[] 118 314 313 512 312 an 310 0 5
s 4,56 453 450 &8 4.4 443 o4 4.40 438 497 43 08
s 055 547 938 2.2 5.24 820 513 811 & 08 904 902 0
176 176 1.75 175 1.75 175 174 1.4 1.74 1.74 1.74 174 375
247 PB4 282 280 2.78 ) el 7 ENE 273 273 7 A0 &
9 5 3BT 5B 1| 377 375 3T amn 170 360 188 167 05
758 > &0 7.3 73 7 e 7.06 548 B &7 593 £ 50 588 09
(B2 167 167 188 186 168 165 185 165 185 185 168 25
583 758 258 .56 1 .52 2.5 2.50 2 248 243 24T 10 7
351 a44 341 3.38 1M e ) T B ey 335 3l 17 0%
&34 gis €07 599 5O 58 58 578 S5W 5T  S5E 58 o
A 181 160 160 1,58 155 158 158 154 1.58 1.58 158 35
S48 242 240 23 13 13 1M 2N 2® 2 10 2% 4 8
392 115 447 108 .04 i) 301 a7 247 2 254 283 05
157 186 188 155 185 15 154 153 18 18 158 1= 2
Ja4 230 B 2 23 Im 221 I 1MW W T 2 g 8
ao1 294 280 286 28 280 27 27 MM M am am g8
.1.55 o a7 485 457 452 4.48 4.42 4.40 4 % 41 A o
chilelrai it P AR T RE A AR led T
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522 APPENDINES

TABLEE3  UPPER PERCENTAGE POINTS OF THE £ DMSTRIBUTION (EONTINUED)

df.for
danom- d.1. lar nurmemator Ay
inator
A Pr 1 2 3 4 5 8 7 B 8 10 1 12
s 148 180 1.80 {.50 1.50 1.58 1.67 {58 i.56 1.55 1.558 1.54
10 A0 328 282 2Ty 281 262 24 241 1M 1M 2m 2 I
105 o 0F 4 10  fra | 348 33 3.0 314 iow A0 288 2.0 2.1
m 1000 T.5%8 B.25 569 554 5.3 E20 508 4 54 4,85 477 4.7
b 1.47 1.58 158 1,57 1.56 1.55 1.54 1.53 153 1.52 1.52 1.54
" A0 323 256 ell: 254 25 2.3 .34 230 247 215 2.3 a2
a5 4B4 398 35 3% 30 3 I 295 280 285 & 27O
m 865 T 6.2 567 P 5.07 4.88 4.74 i B3 i 54 4. 48 .40
o 1,48 158 188 155 1.84 183 1.532 1.5 1.5 150 1.50 148
12 A0 118 2R 2B 2.48 21 im 2 224 23 218 27 215
s 4TS o 349 ks i N 00 2 2.5 280 TS 272 268
m 03  Bom 505 541 &M 482 4 64 450 4.3 430 432 4.18
25 1.45 1.55 1.55 1.53 i.52 1.581 1.50 1.48 1.448 .48 147 147
13 .10 314 278 258 243 23 228 2.2 230 218 214 212 210
05 487 381 341 318 a0 b= 7 4 243 - bl g .87 253 280
o 8.07 8.70 5.74 L | 4,85 462 4,44 4,350 419 410 402 3.08
25 144 153 153 1.52 1.51 1.50 1.45 1.48 1.47 1.46 1.45 1.45
14 0 310 2.73 252 238 231 2.24 215 215 212 210 208 205
05 4 B0 374 3.3 an 286 2.5 i) 2.70 255 2680 257 253
i) B B8 851 5.58 5.04 4,68 4. 48 4. 78 4.14 403 3.94 am5 380
25 1.43 152 152 1.51 1.48 1.48 1.47 1.46 1 .46 145 1.44 1.44
15 10 an 270 248 2.36 22T 2 216 212 25 206 2.0 202
i 4.54 368 B | 3.06 2850 278 2m 264 258 254 251 .48
i}l B8 6.368 542 4.89 456 4 .32 414 4,00 388 .60 aT3 367
25 1.42 1.54 1.5 1.50 1.48 147 1,46 1.45 .44 1.44 1.44 1.43
18 i 1] 3.06 287 246 2.33 &34 218 213 2.08 206 200 204 1,55
05 4 45 383 334 am 2.85 274 265 255 254 &A% .46 248
m B53 B23 530 - 477 444 420 4.0 380 378 1] 362 355
25 1.42 1.5 1.80 1.48 1.4T7 1.48 1.45 1.44 1.43 1.43% 1.42 1.41
i7 A0 3.03 264 2.4 231 212 2.18 2.0 2.08 203 2.00 1.58 186
05 4. 45 3.58 3.20 2896 281 2.0 2,81 255 245 245 2.4 2.38
o B8.40 811 5.18 4 67 4 34 410 3.83 3Ts 38 358 A52 346
25 1.41 160 1.48 1.48 1.48 1.45 1.44 1.43 1.42 1.42 141 1.40
18 R ¢ 301 262 242 2.8 220 213 2.08 2104 200 1.968 196 185
05 441 355 318 2853 2T 265 258 2.5 2 48 241 237 28
i} B 6. 509 458 425 4m 3B4 3T 360 asi i 23T
25 1.4% 1.48 1.48 1.47 1.48 1.44 1.43 1.42 1.41 1.41 1.40 1.40
18 A0 209 281 240 237 .18 21 208 2.02 1.88 1.56 1.5 1581
08 438 352 313 280 274 2B 254 248 242 2238 23 2
R} .18 583 5. 4 50 417 3, S ATT i x ] 152 343 il =430
25 1.40  1.48 1.48 1.48 145 144 143 1.42 1.4 1.40 138 138
=0 A0 287 .58 2.38 2.2 218 208 2,04 2.00 1.96 1.84 1.682 1.88
05 4,35 348 3.10 287 2 e | 2,60 251 245 2.3 235 M 228
a1 8.10 585 484 4 43 410 a7 am ase 348 a.ar 3.29 223
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APPENDIXE: STA
] e ———
___-—-———-—'—'_'_'_-___-_-_-_ d.f for
dancim-
d.l. for numarmiod Ny | Inator
so0 9 Fy i
18 20 24 30 40 50 0 {0 120 2 N
153 152 152, 151 181 150 150 148 149 149 140 ;: f‘; 10
224 220 218 216 213 212 21 208 208 207 208 T
o8BS 277 274 270 288 284 282 250 256 158 255 For
456 441 4B 42 417 412 408 401 400 398 3% a -
150 140 148 148 147 147 14 148 148 196 e e ﬁ 11
217 242 210 208 205 204 203 200 200 1% 1% 1.67 s
272 266 281 257 263 251 248 246 245 243 24 24
475 410 402 394 388 3M 3f@ 3n 368 38 36z 3680 . :
e P BRI T I B K i |
590 206 204 201 198 167 196 194 19 182 19 190 .10 |
28 254 251 247 243 240 23 2% 2 2m» 24 230 05 |
401 388 A7 370 A& 35 354 347 345 341 3¥ 3 M 1
146 146 144 14 12 142 142 e 14 140 140 140 35 |
205 201 198 168 183 18 190 188 188 186 189 185 .10 13 :
aEn D48 242 298 23 23 23 226 225 228 22 22 05 !
amp 366 35 A5 34 3% 53¢ 3y 23 32 38 I o :
14¢ 1.4 14 1.4 1.41 J40 140 1238 138 13 13 138 5 g
186 184 AW 186 487 1M 18 18 182 180 180 .10 14 5
' o4s PmM 23 2 27 14 2: 218 218 216 214 213 05 1
ase a5 343 3% 3 3@ 316 A A 306 3M 3w 0 i
143 141 14 140 13 13 138 13 &% 15 1% 1% 25 |
197 152 1S0 167 188 1& 1@ 17 17 17 1M 1M 20 15 !
o4 233 22 2% 20 218 216 212 211 210 206 207 05
52 337 320 3M 313 3 306 I8 2% 28 289 287 M J
1.41 4.40 139 .53 137 1.3 1.38 1.34 1.3 1.3 1.34 1.34 5 H
19e 188 167 184 181 17 17 17 175 174 173 12 a0 16 ]
o3 228 224 218 218 2492 2N 200 ZDE 24 202 2 s
a4s 326 318 310 302 297 295 286 28B4 281 2T 275 O
ja 13 138 137 13 13 13 13 13 13 13\ 1m 28
(91 186 184 18 178 176 175 17 172 1M 18 & 10 "7
231 223 =219 215 210 208 208 202 201 199 197 198 o5 ;
3.3 318 3.08 {00 292 28 rE3 176 o - T i | 268 265 m
1 138 137 138 13 1M 134 13 13 12 1™ 132 s |
i 184 181 178 175 1T 172 170 16 188 167 168 10 . !
sy 219 215 211 208 204 2@ 98 197 185 188 12 o5 4 |
323 208 300 282 284 278 275 M8 286 282 250 2857 m
i 37 1% 1% 13 13 138 132 132 1w 1. :
:; [y 179 178 17 1M 1T 16T 18T 168 1.: :E -?:
23 216 2N 200 203 200 188 184 193 191 18 1pg II:IE 19
135 134 13 1.33 B N B | 1M i '
1ﬂ :: : 177 174 1T 188 188 185 184 1_: :: :: s
o0 21z 208 204 198 197 186 1M 180 1m8 1.86 1'&1 10 20
G00 294 288 27 28 264 281 284 2R 28 Ju 24 -ﬁ
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S24 AMPENDIRES

TABLE E-3 UPPER PERCENTAGE POINTS OF THE F DISTRIBUTION |CONTINUED)
df. fer
danom- d.l. far rurnamatar Ay
inator
] Pr 1 2 3 4 3 - Fi B B 10 11 12
25 140 1.48 1.47 1.45 1.44 1.2 1.44 140 1% 138 138 1.3
2 A0 295 256 2.3 i 7] 213 208 2.0 187 1.3 180 1.88 .88
05 430 d.44 305 2.82 .66 235 2. .86 240 2.3 230 2.4 223
m 78 572 482 4.3 3@ Im 3% 348 3y 3w @ an
25 138 1.47 1.48 1.44 1.43 1.4 1.40 1.3 138 138 1.3 138
24 10 293 254 <] 218 210 204 108 isd4 18 188 185 183
05 426 340 3D 2,78 28 25 242 23 23 238 2H 218
o1 782 581 473 4,22 3.00 AET A5h B ] 33 34v 308 303
25 138 1.48 1.4 1.4 1.42 1.41 1.3 138 1.7 1% 1.38 1.3
.. 10 29 282 3 297 2 Zm 188 182 188 188 184 1.81
=] 423 437 2,98 2.74 2.5 240 2.3 232 227 222 218 213
fi}] 172 553 4 54 414 N ) A5 342 38 318 K1 ] 302 286
25 1.38 146 1.45 1.43 141 1.40 138 136 137 138 135 1.34
28 10 2.89 280 2.4 218 2.06 200 184 1.80 1587 184 1.81 1.78
L] 4.20 3.34 .55 2 2.95 245 2.38 228 224 219 215 212
o 7B4 545 457 4.0 3T 353 136 323 12 303 2896 2.50
23 138 1.45 1.44 1.42 1.41 i@ 138 137 1.36 136 135 1.34
0 A0 288 248 2.28 214 205 188 193 188 185 182 178 177
05 a17 332 2: 288 25 2&£ 23 23T 221 246 213 208
" 768 528 4,51 4,02 470 47 2.3 = a0¢ 208 25 284
25 1.38 1.44 1.42 1.40 1.8 1.5 1,38 135 134 133 132 1.3
- A0 254 2.44 223 2.08 2,00 183 147 183 179 1.78 173 1.1
0s 408 3.23 284 281 2.45 23 2.25 2.18 212 208 204 2.00
m i) | 518 4.3 383 231 329 12 299 288 2480 273 268
2 1% 14 14 13 1F 1B 13l 1R 13 10 1m 1W
a0 Ao 278 23 218 204 1.85 1.67 182 177 174 17 168 168
05 400 % | 2.7E 2.53 237 235 217 2.0 204 1488 155 1.9
m 708 486 413 165 ] 1 e 285 282 272 2683 258 250
25 124 1.40 1.38 1.3 1.35 123 1.3 130 128 128 127 1.26
120 A 275 73 213 1.95 1.0 1.8 1.7 1.72 158 165 162 1.60
i 302 amy 288 245 2.3 .17 2.08 2.02 196 1.9 1.67 1.83
m &85 478 .88 3.48 T 2.56 278 266 258 247 240 2.3
25 133 1.2 1.38 1.38 1.34 1.3 1.3 128 128 1.27 1.28 1.25
200 Jjo 2@ 23 an 1.87 1.68 180 178 im 186 183 180 1.57
05 388 304 28 242 2% 21 208 188 15 188 1.4 1.80
m B76 471 386 34 an 2@ 27 280 250 241 s | R i |
a5 132 138 1.5 135 1.1 1.3 128 128 137 125 1.24 1.4
q &[] am 230 208 1684 1.86 1.7 1.72 1a&7 163 180 157 158
s 384 300 280 . r i g 2.10 2 184 1488 <] i 1.75
M 8.53 4.81 ive ixm am 2B 284 251 2441 23 225 218
T ARIEETeTd UIEETH Y
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APPENDIXE; STATISTICAL TABLES 525

d.f.ter
e o=
dffa e ko
= Rl ] Ny
20 4 » 4o s e 10 120 220 50 4a P M

136
Ry :-3"' 13 11 48 1M 1% 1M 1 12 128 1w 3
WOME wm am s 1M 18 e 1w 1S 4F 2
Sch 207 203 188 184 181 188 185 184 1mz 180 178 08

26 279 267 288 253 IS0 242 140 22 23 M Mo
136 1.3 132 1M 130 1% 13 128 1@ 1@y 1@ 1w 25
178 173 1470 167 184 182 18 158 15 158 154 18 10 24
211 208 1898 184 180 188 1B4 180 178 177 178 17 05
2.8 2.74 288 1% 249 244 24 23| 1M 737 224 211 M
13 12 13 12 12 18 1% 123 128 12 125 13 35
1% 1N 188 1685 18 158 158 15 15 15 15 15 .10 F
200 198 195 180 185 182 18 1 17 1 1 1w 0
am 266 258 250 242 2% 23| 23 1\ e w213 on
133 1.3 1.30 1,28 1.28 1.27 1327 1.2 125 1.25 124 124 -
174 188 188 183 1% 15 15 15 1% 150 14 148 W0 28
S04 188 181 187 182 178 1T AT 1T 188 167 168 08
278 280 250 244 23 2% 2W 2% 27 213 M 8  on
13 1m0 128 1™ 1T 12 118 135 1M 1M 13 113 B
17 187 184 18 15 15 1M 1, 150 1e 14 18 a0 1
M 183 1.88 154 1.79 1.78 1.74 1.70 1.68 166 1654 152 05
270 255 247 e | 2.30 255 21 213 211 209 203 Zm a] ]
1.30 1.28 1.26 1.25 1.24 1.23 132 1.2 1.2 1.20 118 118 25
186 18 15T 154 151 148 147 148 f2 14 1N 1B W0 40
1.0 1,84 1,79 1.74 1.68 1.66 1.64 1.58 1.58 1.55 153 151 s}
28 2ar 23 220 2N 208 2@ 18 1m & 1 10 0
(g7 128 424 12 121 1 e LT L7 18 15 1S 38
san 154 151 148 144 141 140 13 1B 1B/ 1H 1@ 0 80
i ad 175 1,70 1.85 159 156 1,55 1.48 1.47 144 1.4 1.38 o
5 9% sa) 242 2@ 184 188 1M 1E LR 158 180 0m
(24 1z LA L@ 1 17 e 1M .13 112 111 10 25
(55 148 145 L4 T 1M 132 1 13 1M 1A 119 0 120
i7s 188 18 185 150 148 14 137 1% 13 128 13l 08
a9 208 185 186 178 170 188 1% 15 148 142 13 m
123 1.2 f20 148 116 134 142 111 10 108 108 106 325
(a2 148 G4 138 13 a3 1a8 14 12 10 17 14 1 200
j72 1m 15 18 148 141 1% 132 13 13X 1R 1M s
z.ﬂ e i1m LT 18 18 18 14 4 1% 1™ 1B M
jzz 118 18 148 144 143 112 108 108 107 14 100 35
14g 12 1 1M 130 126 1M 1w LT 113 108 100 10 Q
187 j57 18 148 1% 138 2 O1LM 12 T 11 1 08
api 188 1T 170 18 152 147 13 1R 128 1 100 M
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526 APPENDINES

TABLE E-4 UPPER PERCE NTAGE POINTS OF THE ¥ DISTRIBUTION

Examgple
Prix’ > 10.85) = nuos

PriY' = 3383 = 035 fordf =30
Priy' = 31.41) = .05

il

Degrees Pr
of Freedom == Qa0 ors 250 oo
1 302704 = 1010 157088 » 10% 982068 x 10 303214 = 104 o8
2 0100 fler.o ] 0508 1028 2107
3 AT7 4B JHSE 518 SB4
4 2070 2971 4644 ol 10638
5 4117 5543 8312 1.1455 18103
8 8757 B 1.2373 1.6354 22041
7 2893 1.2380 1.6880 21674 283
] 1.3444 16465 21797 2.7326 3 4805
e 1.7348 20873 2.7004 3.3 4 1882
10 21559 2.5582 3.2470 3.0403 4 52
11 : 26032 3.0535 3.8158 45748 55/78
12 30738 35708 4.4038 5. 7260 & 3038
13 3.5650 41065 5.0087 LY.L T oS
14 40747 46804 56287 8.5706 T THGS
15 45008 5. 2754 6.2621 7.2608 B 5468
16 51422 5.8122 69077 T.9616 LNx
7 58972 B.4078 7.5642 A B8 100852
18 8. 2040 7.0148 B 2306 $.3805 10 BB
18 65440 7.6327 B 8066 10,1170 11 6508
20 7.4339 8.2604 %5008 10.8508 12 4408
Fa | 8.0337 6.8a72 10.2800 11.5613 132308
2 BB42T 9.5426 10,8823 12,3380 14,0415
23 9,2804 10,1957 11.8885 13.0805 148479
24 §.8882 10,8564 124011 13,5484 158587
. 105187 11.5240 1aner 146114 16,4734
28 11.1603 121981 13,8439 15,3791 172918
T 11.8078 12.67T86 145733 181513 181138
28 124813 13 5848 153078 16,9079 189062
= 131211 14 2585 180471 17,7083 19.767T
2 13.7667 14,9536 16.7908 18,4526 205092
40 20,7085 22 1843 24,4331 26.5083 290605
50 279907 20. 7087 323574 347842 37 6BA6
80 35,5346 37 4848 40,4817 431879 464500
0 43.2752 45 4418 48,7578 51.Ta@a 55 390
a0 51,1720 53,5400 57,1632 . s 64.2778
g0 65,1863 B1. 7541 65,5468 ) 691260 TaEnz
100 E7.3278 700848 | 74218 77,5205 Bz 3581
“For d.f. greser than 100 the sxpression 22 - 2(2k - 1) = 2 loliows the slandardized normal distribution. whets & represents the
degreas of frsadom.
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750 005
500 250 100 050 05 g0
g 13233 2.7065 38415 50230 :
5754 13863 2776 4 B0aD 505 73778 9 2103 10 5060
12128 5 11,3448 12831
60 41084 B.2514 78147 0.3484 el
19226 33567 53853 77704 84877 111433 13.2767
< G748 43815 BE57 82364 110705 128325 15,0863 16,7498
2.4548 5.3481 7 8408 10,6448 125918 14,4404 16.8118 bl
bt 63458 9.0372 12,0170 14,0871 16.0128 18.4753 20 2777
50708 7 3441 102188 133618 155072 17.5348 200902 21.9550
58088 B 3428 11,3337 14,6837 16.9190 19,0228 21.6660 23.5663
L ; 2, 483 23,2083 251882
e s e el an R Aow mnw
B.4384 113400 14,8454 18 5454 2 0251 233367 26,2170 28 2905
92591 123358 158835 19,8119 77 B 24 TA5E 27 BEA3 28,8154
10,1653 13 3303 17.1170 21 0B42 23 GR4B 261190 20,1413 31.3133
11.0365 14 33539 182451 22 3072 24 FE5E 27.4354 30,5775 32,8013
11.9122 153335 19,3538 235413 26 2052 28.8454 31,9095 34,2672
12,7818 163331 20 4557 RE g 5871 g?_;g;: i.m? gg:g
13,6753 17,3379 21.6048 25 BES3 8053 ;
14,5620 183378 22178 27.200% 301435 3z 5N 361908 38 5672
15.4518 19.3374 238277 284120 31 4104 34 1606 37 5862 35 0068
16,3444 203372 249348 296151 326705 35 4784 38 8321 41 4010
172396 21.3370 260350 30,8133 330244 36707 40 7854 42 756
18.1373 22 3359 271413 32 0069 351725 38 0757 41 G384 441811
19,0372 23337 282412 33,1363 354151 39 36841 42 OTOE 45 S8R5
19,6303 24 3358 253389 34 3816 37 B525 40 6485 44 3144 46,9278
20 8434 253354 A0 4345 35 5631 388852 41.8237 45 B417 48, 2804
21,7484 26 3363 31 5254 36,7412 401133 43 1644 46 9530 40,5448
226572 273353 326205 379158 41,3372 44 4507 48 2TRD A 953
3 EA8E 28 3952 337108 39,0875 42 5569 45 722 45 5879 52 366
24 4TTE 293330 34 7058 402560 417729 46,9792 50.8522 536720
Eﬁlﬂﬁﬂﬁ 30 3954 456180 £1.8050 55. 7585 &0 1417 53,6907 &8 TESS
42,9421 40 3349 56 3396 63,1671 67.5048 71422 . 761538 iz
52,293 50 3347 6650814 74,3970 79.0819 832976 833794 91 9817
61,8083 69,3344 77 5786 B5 5271 80,5212 5 0231 100,425 1048
711445 793343 8a 1313 86 572 101.879 106,629 112329 116,321
80 6247 89 3342 988430 107 585 113145 118.138 124.116 128,255
a0 1332 899 3341 106141 118 458 124342 128,581 135807 140.169

. Alsr|dgeed from E 5. Prarsan ardd b0 Hartloy, eds., Riomeirdko fabies for Sk ticioms, wol, §, 1rg

o, Table B, Cambricgs U oy B
Repraducsd by permissian of the eaiar and tustees of Somerio TIVSTTY Freas, e

yark, 1966,

e Aelideneay qeasad
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S28 APPENDINES

TABLE E-5a DURBIN-WATSON o STAT ISTIC: 516 NIFICANCE POINTS OF di AND . AT 005 LEVEL OF SIGNIFICANCE

Ry il W= 3 Med A'w ey k=1 Ko =9

"*"t.u'nu'-mﬁ.a.mmd.m-a,m.'mu..g.m.d.a'udi'_‘-*‘__

B 0610 1400 — - . s —
7 700 1356 D467 1BBA  — =, -
8 ATEY 1992 0558 177 O0MA 27 O — 0 — = = sl EN S R - — - - -
FoO&M 130 08M 1083 (435 2128 020 ZSs  — — = - - - - - — — =
10 0BT 10 0&ET Tedd QSRS 208 0378 pala Dl 2B — - - - = - — = =T
" 00T 1M 065 160 DSRS 1P D4s 2783 036 2645 0203 3 — 02— 29— — — ™ =
o BET 1331 DE2 45T 06SE 1864 DEZ 2077 0470 BB 0jmA 2BE 04T | - - - — = o
oG 1340 0881 1563 OTIS 1ME DI 2094 0446 IF0 DM 2T 0EN Ipas 4t a4 = — - =
W 10ME TS0 DEE 1A OB 1 7TH OBAT IO DSOS 2280 O3 Q5T 02 SE4R 330 311 OAF G - =
1 1077 1981 0948 1543 OM4 1780 O8s 1ATT DSG2 2230 0447 2472 034 27 2 agTe 017 Az@ 31 a4
16 4406 1971 DOS2 15 OAET tTHE O7RM 1M 0SS 2157 0502 1388 0DBA 25N 1304 280 D20 im0 1155 130e
(7 vmaa A1 YOG TE3S O8S7 1Ti0 OTF9 1000 0B84 2104 083 IMA 04 25T 9358 2757 037 2978 1M a4
1158 1997 10408 1535 (S43 1606 0A0 1ATZ Q70 1080 OB 2057 QS 7401 J400 Z807 O3 7873 14 3073
1180 1401 1074 1536 0967 1665 0853 1848 0TE) 107 Ooas 1208 054 1380 1434 250 gapa 27Ed 120 29T
£o01 +411 1900 1557 COER 1&7S OBG4 148 072 1981 009 2180 9505 1MW 3600 25N A4 3704 13 1EES
1TZ 1420 113 1535 1029 1859 QST 1E12 oA 188 0TI 27N QBN 23 I547 2880 1481 I6R ] LE0E
130 1420 1447 $541 1057 1BA4 0SSR 1797 OBED 1Sd0 OTED 1080 NBT 124 1568 2407 S04 25TT 240 1734
1957 1437 1988 1543 107R 1860 0865 17EE 0835 1A 0EM 3061 0795 1008 JEM 1960 DS 2514 e85 ZO7O
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Instructions for Candidates

1. Write your Roll No. on the top immediately on receipt

of this question paper.
2. All the guestions carry equal marks.

3. Attempt any five questions.

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

paper.
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2. wftus @ s A ¥
3 TRl dfer vt @ e AR

4. THWE - w1 I A o 6 A om s F A, A
ﬂzﬂh’mwwﬂﬁwlﬂlﬂﬂ

i
-

(a) Describe the approach adopted by Mendelsohn to
measure the impact of climate change on 1‘

agriculture? Use appropriate diagrams and

equation. (7)

(b) Define transfer coefficient. Applying uniform
emission tax would result in inefficiency if the
transfer coefficients for different polluters are
different - explain with the help of diagrams and

gquations, - (8)

(31) FEerdeT 50 FM W FEAY wRadw ® wwE B o
& fow se W gfewr @ aviw @ifem Swgem
e s sl @ wae i)

FTtaEd) HRITAEned YRiaed
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2. (a) How does the method of adjusted net savings
(ANS) as used by Geoffrey Heal provide a better
measure of sustainability than per capita GDP?

Explainwith example. (8)

(b) The major debate between Stérn and Nordhaus
is about setting prices for CO, emissions. In
this context discuss how differences in the
approach to the choice of appropriate discount

rate led to a wide gap in the proposed emission

prices. 7
Fitadt ARTGETed YETdietd
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3. (a) Explain the concept of excludability and rivalry in
the context of public good and public bad. Classify
the following goods/services into categories of rival,

non-rival, excludable, non-excludable. Give

reasons, (3,4)

(i) Oil spill in the ocean
Hrfer=d] HRTgeTeyd UIareld
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(i) Covid 19
(1) Chloro Fluoro Carbon

(iv) Private beach

(b) Distinguish between revealed preference and stated
preference approaches. Using the restricted
demand approach derive demand for an

environmental goods. (2,6)

(7) adoie seord 3N v 908 & dev i SEeE
Fi wfoefea & s@uwn 2 = iy Rk
g /A T s, - e, i, W-awea
Sl ¥ wig W wRor AR
(i) @ ¥ I = R
(i) =nfaE19
(i) =0 R A

(iv) fit @ we
r.ﬁ_ﬂ_r"-{':lh 'J—r:l-'-'.'}rf:“:m‘ﬂu Eljwfﬂﬂﬂfﬂﬂ
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4. (a) A polluting factory produces emissions whose
damage (D) declines with distance. Robin works
in this factory. The damage to Robin is

D(r) = 500/r, where r is distance in kilometer from
the firm and D is damage in rupees. His cost of

commuting from the factory to home 1s Rs. 10 per

km.

(i) Write an expression for Robin’s total

cost. (2)

(ii) At what distance from the factory will

Robin live? (if he wants to minimize his

(3)

total cost)
PTG AR Y YT eld
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(iii) At what distance from the factory will
Robin live if he recéivcs full compensation
for the damage he incurs? (The minimum
distance from the factory, Robin can live

is 100 meters). (3)

(b) “It is socially desirable to correct a Pareto relevant
externality; after the correction, the externality

becomes Parcto irrelevant.” Explain with a

diagram. (7)

(3) ww%ﬂﬁmmaﬁwﬁwaﬂﬁrmﬁ
o &l (ﬁ]{ﬂﬁmwﬁilﬁ#ﬂﬁnﬁ
¥ mw o 21 T W g & (W) = 500/ 3K
i,mﬂmﬂ%ﬁﬁﬁlﬁﬁﬁ@isﬂfﬁﬁﬁi
Wﬁilﬁimaﬁ—mﬁmmﬂmﬁ
faii. 21
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KALINDI COLLEGE LIBRARY P.T.O.



1500 8
(i) W B = oo @ fg =ww Al

(i) R wwa ¥ el 30 W AW (AR T

AT W A W wH HON 9w 3)

(i) VT wwE ¥ AR g0 w @ ol 39 ¥
THAH FT [ T e o 27 (FREe

AT Tq, da 100 Hex ® AT 7))

(1) “H2 wElr aEdw w= ' == S Py s =
¥ FoHE B; §UR & 9%, M1 R AWM 81 ot

21 FRE T THAREY

5. (a) Analyse the factors that have led to poor air quality
in Delhi and adjoining areas. What possible
solutions are suggested in the Economic Survey
2017-18 to address the problem. (7)

WG] JHATTdET UHRTHTAL
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(b) With the help of appropriate diagram(s) show how

an open access resource is over used. (4)

(c) Why is environmental quality considered as a public

good? (4)

(3r) 37 =l w1 R e i s/ Bl ik
FE-TE H A W I e @ g8 3w B
wue & forg sifde w0 2017-18 W = gwfEw

A gAY MG B

(@) Iuge snE (FE) & @ ¥ Raw & v s
ToHE g6 @ 3van we R wmer 2

(¥) wreia e W adwtE T @ W S
37
HITLT ARTAZICI USTEHTe
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6

(a) What are command and control (CAC) and market-

based instruments (MBI) for pollution control?
How are they different from one another?
Examine the applicability of CAC and MBIs

in the advance and developing countries.

(2,2,4)

(b) Establish the conditions for efficiency in case of
multiple sources of pollution and a single receptor,

with marketable ambient pollution permits.

(7N

() v P & fory i ¢8 wO (o) ok o
st Sue (TAdiard) = 87 ¥ v g ¥ R
fipsy 37 e i Fraier A # Ao s oo

& wargaar # WY W
rrarse] HETdEeld Uidieiy
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(%) R Qe o wqe e @ a wge @ ok
AN 3R vee et B owwd A g @ B ol
wfte =)

7. (a) What is the contingent valuation approach? Clearly
specify the steps involved in the contingent
valuation approach. What are the limitations of

this approach? (7)

(b) What are stock pollutants? Derive.the efficient
level of emissions of a stock pollutant where the
marginal savings from emitting a unit of pollution
today is equal to the weighted sum of all marginal

damages that may occur in the future. (8)

(%) ST W giew BT SRR R
Wimwﬁﬁmm%ﬁﬁeﬁun

gfteaon %1 @ T ¥

grhar=a] TRitdared PRTTea

T.0.
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2. Oy R Sm AN e |
3 T dte weer & ge S

T W - T T IR Hie A R B o s ¥ afire, S

T I = weaw v # B iR o

1. (a) What are the frequently observed adverse impacts

of the rapid growth of vehicles, mining, manufacturing
and power generation on human health in

metropolitan cities of India? (7)

(b) A refinery and a car paint shop are located

adjacent to each other. Emissions from the refinery
adversely affect the car paint shop. Determine
the efficiency conditions and show efficiency can
be achieved irrespective of who is assigned the
property rights. Explain using diagrams and

equations. (8)

(37) wWE & FEFIE | WFE R O AR, |@A e, A

s fasrel I A A e B sew W TR e
wfRes wvra war #7
o1+l HATTA ey UNT BT g
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(7) vw fred o v wR Nz N gww o g@ @
Frae form #1 Rt A Fraver e sewdr aw e
Y R witas v wieren B weren oAl @ Prefor 53
AR Rard fr ofy & sftr Y 4R ¥, w
o= By B e wm A oonoawd ) YaRE ak
THEwT # gl ¥ gHenEy

‘2. (a) Provide a brief account of air pollution in India by
focusing on the reasons as well as government

responscs to the problem. (8)

(b) Using a diagram explain how a market for pollution
permits works and achieves pollution reduction at

the least cost. (7)

(3r) =wem & RO 3R A # e w6 uiakhas oo s
FiET F BT YRS ¥ A Weul & e At Ra

WaH &

(@) v @ @ I F wHEe & oage Wi ®
fow Ao 99 W e 8 AN 9 ¥ o EE W

¥ T e )
whTtel=a] HBMTEld THRIHTd
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3. (a) Consider the market for electricity. Suppose
demand (in MW h) is given by Q = 50 — P and the
marginal private cost of generating electricity is
Rs. 10 per MW h (P is the price). Suppose further
that smoke is generated in the production of

electricity in direct proportion to the amount of

clectricity generated. The health damage from the
smoke is Rs. 15 per MW h gencrated. Show with
the help of diagrams, what price will be charged,
and how much electricity will be produced in the

markets given below :

(i) if the electricity 1s produced by competitive
producers. (2)

(ii) if the electricity is produced by an
unregulated monopolist. (2)

(b) “There are several prevalent myths about how
economists think about the environment.” Describe

these myths. (4)

(c) When a firm has monopoly power in goods market,
a number of inefficiency problems arise in
controlling pollution. An emission fee can make
matters worse, Elaborate with diagrams how an
emission fee further distorts the efficient outcome

with the monopoly in the goods market. (7
HTRIFG] FRTIARITER UVeerTerd
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(7) Roel & wor w far w6 W #fw wm (MW h

@)

(¥)

¥) Q=50-Pwm & wf } sk AR A w A
Qe Bl o v #1010 9@ MW b (p S )
W Wf & A & e ¥ g a9 T
el ot W @ wew sEaE A ga Eesy o A
U% A wwew &t Al v 15 9 A v e el
& "EEal ¥ e & MY Ry W A’ ¥ o e

e W A AR e ReEt W oS B

G

(i) afe fasel sl Iaes au Iaka =t o=
2

(i) =R Reet vw FFafe witmr 2 ek
& W R

“IIER TEE B AR A 2 A9 #, Tee W R
%% wafed fas §17 1 sl = o= =0

WA UE HH H UE W @ W geniienn wite s
2, & wguw f e we ¥ o s 8w
I B B UH IO I AW R WEe o
gral B waEl 9wy few Wt & 98 o g
WFF WA GO W UERIUER & WY A R
sk faga wwn #)

Filled* Gl HARNDENTHE UEThTEY
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4. (a) Suppose a local government is trying to clean river
pollution in a city. There are 100 families in the
city and each has an identical demand function
given by P = 10 - Q where Q is the area of river
cleaned and P is the associated price he or she is

willing to pay.

(i) If the marginal cost of cleaning is Rs. 500
per unit of the area, how much area should
be cleaned in an efficient allocation?

(4)

(1) Determine the net benefit associated with
cleaning the river pollution. (3)

(b) Assume that there are two polluters and two
victims. Find the optimum level of Pigouvian fee
and the amount of pollution using appropriate
equations and diagrams. Analyse how efficiency
is achieved in the case of polluter’s liability.

(8)

(71) w= wfsw & o S 3
VT W EE WA @ OGN w Ry we ¥ 100
R B IR W vw wwr W wer 8, A
P=1050 W0 Rar w8, s Q w@ 2

Hirad-a HRTIdelTery UiTdHTarg b
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g ? ol P sma e # R 9w e et 7 dow
2 ﬂ

(i) uR wwd ot Quim s o 1 s00 9 T
B A e e A e A o awrd A
£ 1 T 14

(i) & wgwor & e ¥ @ e 90 w1 Ffw
Exd

(@) == & & A wgww AR D MR ¥ IvgE wwwon
IR AR T I e T 1e o T W)
S weuur @it wEr e e Preer s R e
# ol & Woa A THAT S WA & A 2

5. (a) Two types of consumers (workers and retirees)
share a community with a polluting cheese factory.
The pollution is nonrival and nonexcludable. The
total damage to workers is P*, where P is the
amount of pollution and the total damage to retirees
is 3P?, According to an analysis of consulting
engineers, the cheese factory saves 20 P — P? by
polluting P, for a marginal savings of 20 - 2P.

A=) HATMETOT gaadretd
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(i) Find the aggregate marginal damage
for the public bad (for both types of
(2)

consumers).

(i) Graph the marginal savings and aggregate
marginal damage curves with pollution on

the horizontal axis. (2)

(b) Why is lump-sum compensation for an externality

non-distortionary? (3)

(c) The second fundamental theorem of welfare
economics states that “in a competitive economy
any Pareto optimum can be achieved by market
forces, provided the resources of the economy
are appropriately distributed hefore the market is
allowed to operate.” Prove the theorem using

appropriate equations and diagrams. (8)

(3) @ wHR & I (afE SR dafe) v wed
W TF WENUEN TN HREE ® WY W el 2
vy S o A-aftgw 1 sl W A
Wmﬁplt,aﬂllﬂwﬂﬁmiaﬂiﬂmﬁqﬂ
dnil o A &l 3P ¥ waRen TARE B v

TR ARIAETEY URTHTA R
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fwiwor & gepar, wie R 20 - 2P A AR T
® fw P W owfew w@ 20P - P? Tt )

(i) wdofs wmm (A @R ® Ivieme @
fog) me fwiw &R w1 9 A7

(i) R W W WP B A GHG T I A
& afy wea F EEET T

aedar & e veRe yaEe W-fgw =@ 27

FEUEN IR & T e Wi g 2 '
“ufeqst sfmEen ¥ fFE W e T W TR
& e 2w W fRar W1 gt 2, NS e
T danE = IR w9 ¥ fEfe B e 2, =R
TER WK F dEied S @ S @ ot 817
Jugaa FEEl N FRE w1 I W Wa w
fae =

6. (a) Distinguish between hedonic and houschold

production approaches. Show how hedonic price
theory may be used to explain the variation in the

price of a house with a change in the level of

FAMEP Iz derar | )

TR To
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(b) Discuss the nature of the slope of hedonic price

function. Define contingent valuation and briefly
describe the various problems associated with g

contingent valuation study. (%)

(%) gewg ol Wy IwE gRewm @ @9 AR B
T TR N weAE B A WA Eed A g
£ =En w0 & fov ERe = fea w1 Iwmm

=3 & o " 2, o5 Ram

(@) PfE T wdE i TEE B TP W T H
FrHfAe e w TS TR AR AR T
FoamE A g8 A et @ HaY A avie S

7. (a) Suppose housing (H) and air quality (A) are the
only two things entering into Jose's utility and
Jose’s utility function is U (H, A) = A*H. Suppose
Jose’s income is $100 and the price of housing is
$20. (2+2+2)

(i) If air quality is A =2, how much housing
will Jose purchase? Plot Jose's indifference
curve and budget constraint through this
point, showing how much housing is
comstanatl HE[IUTIICIY YRIHTad
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(1) Suppose air quality rises to A =4, plot
Jns;.-'a new indifference curve and new

consumption point.

(i) How much would Jose be willing to pay to

Iincrease air quality from 2 to 4.

(b) How can climate change be defined as a public
good? Can economic theory help evaluate the
impact of climate change? Evaluate the possible

effects of climate change. (9)

(51) W <fom s (H) 3k 9 ueen (A) s &
I ¥ vEAW w At fad @ 99§ S 9N
&I IEifiar e U (H, A) = A*H 31 99 #ifog
f& Jm &t 3@ $100 2 3 smaw & #ew $20
21

(i) af? =g # EEr A=2 8, @ AW e e
|iem? @ @Y & wom 4 WW # IeEE.
a% R wwe & A W ewien 8, 7w Tuier @

fr smamw &t @ |@oa B B
AT HETTRIEIT UNTaTe
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(i) = g R g A oI A4 TF T
i 2, W B Wy Tadea 9w AR Y IO
fig = wic H1l

(iii) maﬁmﬁiﬂdﬂﬁﬂgﬁ*ﬁﬂﬁm
fveer R F AR A

(@) oy Rad @ e T @ WX By AR
faran o e 27 s Rrara ey aRedT #
W W IR F ¥ AT W A 37 Ty
TRadT @ GV TR T g R

T3 JRNderery U1y
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2. mii\ﬁwﬁdhmﬁfi%mﬂﬁlﬂi

3 vty @ st wa ¥

a. mm-ﬁmaﬁﬂﬁmfﬂ‘ﬂMMWiﬁﬁmﬂﬁﬁ
AWt T Wt wrew v A A wifRe |

(a) When bargaining costs arec high, the rule for

assigning liability matters for efficiency. Do you

agree? Explain using an appropriate example.

(b) Explain the Kaldor-Hicks critefion for evaluating
a social change in which there are gainers and
losers. Does it encompass consensual exchange?

How important is consent as the basis for the

efficiency of competitive markets? (7.5+7.5)

(@) v deaol @1 GG Ivd B 8, W TEe BY dae
fafffer @1 faaw wwfrs #far @) = s9 wEWE BT
Jugae JETE R WY A |

ATl HATAAIY yTaaray
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(@) ol awfore oftads & yeaies @ fe s -
wwes W wen A el S s qofsm 2
0 ¥ g wsafag fafea wite 27 ofend

TR A I B UK A w0 A gl e wweagoh
27

2.  (a) A farmer, in response to a magazine advertisement
for “a sure means to kill grasshoppers” mails

Rs. lﬁl} and receives two wooden blocks by return

post with the instructions, “FPlace grasshopper on

Block A and smash with Block B.” The buyer

asks the court to require the seller to return the

Rs. 100 and to pay Rs. 1000 in punitiw:re damages.

Assume that the courts take guidance from bargain
~theory in deciding this case; Are all the elements

of a legally enforceable promise present in this

transaction? Justify.
BITGT RGN USaTan
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(b) What constitutes a fair bargain in bargain theory?

Are courts restricted to enforcing only fair

bargains? Discuss.

(¢) Bargain theory is underinclusive in not arguing for

the enforceability of promises that both parties

truly want enforced. Do you agree? (5+5+5)

(F) o= fram, ‘R =t 7ot =1 v fftsm a3

v 9 @ R & wegew § 100 w0 faw 2 sk

I Rt O 3@ A wod & wite W o 7, fed

R 3R ¥, “aeifer ¥ W RF @ ol wire @ 2w

AW ¥ DA AEEE A BRa 2w 100 T awE w9

AR ZeerE aft ® w9 A 1000 TR W owEE

*ﬁﬂmmﬂ;mﬁmﬁ:mmmﬁw

v 3 darh faai = s e ¥ R

A wadda A R w w v A ¥ ¥ R
#ifarg

HIAAET TRITGUIAT YIRTRTAY
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(|) dRawh Rate & sfm Rash = =3 af 27 =
JEee wae IRE A vl T aw B dfE
#7? e ifdw

(W) SRR w1 R, 39 @ AN v B A
THEA B WX Fw-wmat 2, B 39 9w am
¥ waffa w0 =y 1 T A9 geAq &7

3. (a) In the provisioning of a good or service. the
government has a choice whether to provide the
good or service itself or to contract with a private
provider. Examine this statement using the
incomplete contracting approach. Explain the

trade-offs involved with the help of a suitable

example,

(b) Suppose that the value of a contract to a buyer,
V, is a function of her investment in nonsalvageable

reliance, R. Specifically, the buyer can invest

ATl HRITETAY UGTHTAD
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t
either Rs. 2,000 or Rs. 4,000 wi

6

ith the resulting

impact on V as follows:

R \'i
Rs. 2,000 Rs. 8,000
Rs. 4,000 Rs. 11,000

The contract price, payable on performance, is

Rs. 1,500,

(1)

(i)

Assume initially that performance of the
contract will occur with certainty. What
level of reliance maximizes the buyer’s net

return from the contract?

Now suppose that the buyer anticipates a
breach of the contract with probability 0.5,
in which case her reliance investment is
lost (though she does not have to pay the
price). What choice of reliance maximizes
the buyer's expected return in this case
(ignoring damages)?

vt HENEETEE Ui T
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(i11) What level of reliance will the buyer
choose under unlimited expectation
damages? How does your answer compare

to your answers in (a) and (b)? Explain.

(8+7)

() & ag o1 ¥ & WA #, WER 9 9 g R
g ? & aF o o ¥ = e e o R el
WS & 9 FAEY o

AP FEY FCH T IV FAH TH HUA A
HifR v I9gET IEW S GEEAT o T Wi

2T~ Ah W e i

(@) w= #ifog & v @1, V & g sgau = o=,
-79m qrg fviar, R A sow Faw = o w5
#1 fagw w9 &, %@ @ A 2,000 T A 4,000 TR
w1 faw o qwa 2, foed ooy VoW o
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R v
2,000 © 8,000 %
4,000 © 11,000 %

WeSH W ¥ HEYU T 1,500 T4 B

(i) w9 % 9 o & FgEy = e At 2
a9 B e " F i aEa @ dar 2
7€ Rea = sfwaw s 27

(ii) 3@ w7 +ifoe & |fer *t ¥wEa 05 @ 99
I I @ A B, U@ Rul ¥
o i fdw w3 R (it I¥ www
W HA W ARE 8 ?)) W o ¥ (&

W AwEEW R ER) Pokm owm e W
famer & anfem et = sftrrew =@
#7
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KALINDI COLLEGE LIBRARY



1655 9
(iii) s@fm werm af ® wwa Fa A wW A
fnfer &1 wgw wm7? sTET IR (%) W
(@) ¥ s TR ¥ DY gAN w37 ==
L i pdl

4. (a) A factory emits smoke that causes damage to 10
nearby residents who hang out their laundry to
dry. The damages amount to $30 each. Suppose

two forms of abatement are possible :

1) The factory can install a smoke screen at a

cost of $200, or

2) Each resident can be provided with an electric

dryer at a cost of $25 each.
(i) What is the optimal solution?

(1) Would a .Fignvian tax imposed on the

factory achieve this solution?

ehTTeT=aT HlldedTed Ui hTe N
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(iii) What would be the likely outcome if insteyq

D e ol ke e S

the factory had the right to emit the smoke9

(iv) Under what conditions would the efficien

condition arise in case (c)7

(b) What could be the impediment to Coasiap
bargaining even when the transaction costs are

low? (8+7)

(%) qm%aﬁ%gafﬁmm%ﬁm%m-m%m;
Fraferdl 2 e B 2 W S e A R
fog zem &1 wew B a9 ofer 308 ) W A

f& @ vwr 9 T W 2.

(z}ﬁﬁmmzﬁ‘r:sf‘uﬁmﬂwﬁﬁ;ﬁ
TR W S o w2

STereal HRIITAETel U TdhTed T
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(i) wditegee W B 7

{ii}w%ﬂﬂﬂmmwmiﬂm

A w7

{iii}uﬁﬁémmﬂﬁqﬁmﬁqnﬂi
o R Rar s @ dwfw aRem =@
Bm?

(iv) e (W) ¥ sqe fufy fer ofifeafeal &
I B Y

(@) S9-3 AFE o9 BN W W Siefine akeeh § @
e B & 27

5. Land pooling mechanism is a better alternative to the
traditional mechanism of land transfer. Do you agree?
Explain. What is the Indian experience with the land

pooling mechanism of land transfer? (15)

(hited =) i ie Elled el I_i\"'-'l'-'h[Ha
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.@Wﬁmﬁmﬁmmmwm
T ——h o R

ﬂ!qﬁhﬁﬁwﬁmmﬂ

6. How does a rule of strict liability compare with a
negligence rule in terms of care taken by the injurer

under unilateral care? What are the factors that affect

the choice between the two rules in a unilateral care

(15)

framework?

UHd Uit JEWE ® 989 UEe =fed gR W @t WS
FavE B TeW W W T # Paw St 9o s
F fgn & 23 o o 27 ¥ S ¥ wRe ¥ W uww
uiferr 2@WE i A 9 gl & 99 9aT = oawifle s @

#7

7. (a) Consider the following setting in the settlement-
trial decision: let P denote the plaintiffs
assessment of her probability of winning at trial,

dlfcrl HEIdenay qxostaag
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and let P, denote the defendant’s assessment of
this same probability. (In other words, P, is the
~defendant's assessment of his probability of losing
at trial.) Also, let J equal the monetary judgment
that the plaintiff will recover if she wins (an amount
that both parties agree on), and let C; and D, be
the costs of trial for the plaintiff and defendant,

respectively. Assume that settlement is costless.

(i) Calculate the expected value of trial for

the plaintiff and the expected cost of trial

for the defendant.

(ii) Show that a settlement is always feasible

if the parties have symmetric beliefs

about the plaintiffs probability of winning

at trial.

(iii) Derive the trial condition and state the

implications resulting from it.

aifera) Helldenaa Qe
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(iv) What is self-serving bias? How dﬂﬂﬂ'_il;i

1655

and the defendant?

L]

the key differences between ““F}'I’ighf}i_;:
(10+5)"

(b) What are

law and patent law?

{E}m_mﬁ@q%ﬁﬁﬁf@ﬂ arﬁraﬁﬂ?ﬁm
S Wﬂﬁaﬁﬁm%ﬁ%m
ﬁppﬁmﬁmmﬂm%'m*%
st A P, @ w ¥ P ARG (2R AR
g mmaﬂm“'ﬁﬂmmm;

T BT Carwe———
for @ et W o o (ﬂﬁﬂﬁrmﬂﬁw:};}
ot B Em,_cp R D, & ww A Sﬂtm
LR R ——
o - 2

FTIOTE] ARy ST e Ii.
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(i) a8 2 forg yepad & FAfew a0 S HRd B
fv qwad A R wE o e iR

(ii) wafze fs wwetar s @via 2 af wsl @ ghe
¥ T o i ) A B R A e R
Bl

(iii) =e Rufy Fowfie Hifoe R @ TRoTEE
B T e saEw '

(iv) ﬁ-%,@hﬂwi?waﬁaﬂtnﬁa@%ﬁﬁr
ARah = Y T W 27

(@) wiEe FEA AR YT FET @ 9" T S T
27 ' ' '

R Write short notes on any twe of the following :
(a) Untaken precaution approach in tort law

[hj Doctrine of frustration of purpose in mntraﬁ:l: law

o i e B AT R b UNtTehTe g
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(c) Inalienable rights in Pmpert}r law [?-5;‘2}
R & & Bl @ W it Rl faf
(%) <€ Rl A FfeEfer w@au gicem
(@) sea weE ¥ Rw F R w R
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1. State whether the following statements are True or False. Give reasons for your
answer.

(i) The assumptions made by the classical linear regression model (CLRM) are
not necessary to compute OLS estimators.

(i) In the model Y, = B, + BX, + B.X, + g, if X, and X, are negatively
correlated in the sample and f, > 0, omitting X, from the model will bias
b,, downward [i.e., E(b,;) < p,] where b, is the slope coefficient in the
regression of Y on X, alone.

(i) In cases of high multicollinearity, it is not possible to assess the individual
significance of one or more partial regression coefficients.

(iv) In the presence of heteroscedasticity, the usual OLS method always
overestimates the standard errors of estimators.

(v) The Durbin-Watson d test assumes that the variance of the error term &, is
homoscedastic. (3x5=13)

wa & feffea w99 8 O TeE # ITR % R =6

(i) TR T W Wigw (CLRM) sm wnf i amomd OLS Seerel =
e e @ e smmw A #

(i) #Wgm Y, =B, + p,X, + PX, + e, if X, H, A X, W X, 7 ¥ TwOn
¥ A wedaios F s P, > 0, WEW A X, W FA A b, W N A ww
Bran (aef, E(b,) < B, W8 b, FEE X, W Y & yfwwe ¥ zae i
%l

(iii) T=0 wEEEW & A A, v W AE FhE wReee s ® afes
HEE W FEE wen v A R

(iv) Tt o Jufealy ¥, a0 Aewed B s sl A s

o1 dftw FpET aeR B
(v}m_mﬂmmiﬁaﬁw E, W WEW iy @
AT ARITTRITE T UTaay
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2. From the annual data for the cement sector for 1990-2022 the following regression
results were obtained for the

PRF:InY = + faln K + f4Inl + 4 ¢ + &

Model 1 In¥ =281 +0.57In K +0.61 InL +0.047t
se (1.38) (0.44)  (0.14) (0.006)
RSS =332
Model 2 : In{F /L) =-0.11 + 0.18 In (K/L) + 0.0061

(0.03)  (0.05) (0.006)
RSS=362.04 p value of F test = 0.000 d=0286

Y = index of real output, K = index of real capital input, L = index of real labour

input, t = time or trend.
(i) Interpret the coefficient of In (K/L) in model 2.

(ii) What additional information will you need to conduct a goodness of fit test

for model 1 and how will you use it?
(iii} Test that B, + B, = 1 i.e the sector faces constant returns to scale.

{(iv) Can we infer that model 1 is better than model 2 as it has a higher R2?
Why?

(v) Test at 1% level of significance if model 2 suffers from first order
autocorrelation. Which test will you use to check if this model suffers from

second order autocorrelation? (3x5=135)

1990 -2022 & Taw @z &= % = srwd A fawew In¥ =f; + B K+

fsinl + g, t+& & fom fefafEs wiee IR WreE B
BTG HETOo h hpTed 4
KALINDI COLLEGE LIBRARY
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Model 1 : SV =281 +0.53 InK +0.61 InL+0047t
s (1383 0.44) (0.14)  (0.006)

RSS = 332.1
Model 2 : IN(F7L). = -0:11 + 0,18 In (K/L) + 0.006t

0.03)  (0.05)  (0.006)
RSS = 362.04  p value of F test = 0.000 d=0.86 1

Y - i TR W S, K = aes (e e L = aEfa®
W T o guwiE, = W W v

(i) sifzm 2 % In (K/L) ® Ui & wREm i

[E}W*mmﬂmmﬁﬁﬁmmmﬁrﬂw#aﬁﬁﬁm
ﬂmﬂnﬁﬂtmmaﬂmﬁﬁ?

{ﬁ}ﬂmﬁﬁqﬁﬁ,+ﬁj=_1ﬂﬁﬂammmﬁmmﬂm
.1

(iv) =1 B9 TE mﬂmnﬁiﬁvﬂm1qﬁﬁ-2%imiﬁtﬁﬂif
R? st 87 w7

{v}ﬂﬁﬂhﬁﬂmﬁftﬁmﬁu%mi,ﬁ 1% W TR
e 7E S B g A whEw W o A R e T e
ﬂﬁﬁﬂ:ﬂ!ﬁﬂﬂﬁi?

3. Two researchers are investigating the effects of time spent studying on the
examination marks earned by students on & certain course, For a sample of 100
students, they have the examination mark, M, total hours spent studying,

" H, hours on primary study. P, and hours spent-on revision, R. By definition.
H = P + R. The sample means of H, P, and R are 100 hours, 95 hours, and 5
hours, respectively and the standard deviations of the distributions of H, P, and

R are 10.1, 10.1. and 2.1, respectively. Mean examination marks earn
Hﬂﬂ'_kﬁ Hﬂﬁﬂ"ﬁﬂtqﬂ ';L‘-'v.liﬂi:*n., ¢d. by
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students are 25. Researcher A decides to regress M on P and R and fits the
following regression :

Regression A: M =456+ 0.15P + 021 R

Se = (2.8) (0.03)  (0.14)
Researcher B decides to regress M on H and P, with regression output.
Regression B: M = 456 + 0.21 H - 0.06 P.

Se = (3.4) (0.07)  (0.04)

(i) Give an interpretation of the coefficients of regression A.

. (i) Perform t tests of the significance of the coefficients of P and R in regression
. .

(iii} The researcher says that the insignificant coefficient of R is to be expected
because the students, on average, spent much less time on revision than on

primary study. Explain whether this assertion is correct.

{iv) Calculate elasticities of examination marks with respect to hours of primary

study for both the regressions,

(v) Do you think there is a problem with both the regressions? Why/why
not?! (I=5=15)

A s ve Bffar TETER W OE W A 90 @ el W S T
¥ Y T wm ® e o W @ §) 00 T & T R % e, o
o wien R, v, sgee ¥ fiaw ww w2, wafE oo W OHE, W, 3R
quiterr W B w2, ww ¥ afow @ R, H = P+ R. H, P, 3 R & 0
HAAE T, muﬂ%.vaﬁ:ﬁrsﬂ%im\ru.naﬂtnimu}m
Prae w101, 100 @R 201 ¥ oE qow s ses W@ A 25 L4

Mﬁ%ﬁmmmwﬁgﬁmmmﬁmaﬂtﬁﬁmﬁmm
=t fikr e

ARIfeT=l WRTTEEN @Y Qe
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Regression A: M =456+ 0.15P + 021 R
Se = (2.8) (0.03) (0.14)

Wi B %y srege § a0 vn ok @ 9 oA W e dee

Regression B: M = 45.6 + 0.21 H - 0.06 P,
Se=(314) (0.07) (0.04)
(i) #ammmor A % Tonwl = =mew HiEw
(i) Wmmr A % P 3k R & Towst & weem Wt wiww A

(iii) ol w1 W # fr oow F wwm qwE R e A W Wi
o ¥y some B gE ¥ AW W siees WET %9 g e
T & = oE T oW )

(iv) 2 witmme % fog werfies W & uF W uEw # i @ ¥ o A
I NUET Sita

(v) 7 s wa # fe @9 wfewee § W wwn 27 @, o R

4. Dependent Variable- Y: Life Expectancy

Explanatory Variables-

X,: Number of Under Five Deaths,

X,: Polio Immunization Coverage,

X,: Per capita Govt. Expenditure on Health Care,

X,: Per Capita GNI (in Rs.),

X, Dummy for Democracy = | if the country is a democracy and 0 otherwise

No. of observations: n = 180 couniries for the year 2017
el HRTeleld YRidileld
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782 X
MODEL 1: ¥ = -23659 + 982X, — 0.657X, + .000472X, * 00033X, +

MODEL2:Y, = —99.02 + 445X,

Se (42.33)  (0.127)

ditional Rupee of
the impact of an
MODEL 17

(i) How will you test the hypothesis that the impact of an ad
Per capita Govt. Expenditure on Health Care 15 sam¢ as

additional Rupee of Per Capita GNI on Life cxpectancy in

(i) Show that for MODEL 2 the coefficient of X 1s an unbiased estimator of the

true impact of X, on Y.

(i) What are the conscquences on the quality of OLS estimates if being 8

Democracy or not is an irrelevant vanable?

(iv) Which of the parts (i} and (ii) above will you not be able to answer if it was
known that the errars are not normally distributed for both MODEL | and

MODEL 27

(v) How will you construct a 95% confidence interval for the mean predicted
life expectancy? What determines the width of this interval? (3x5=153)

wisE W- Y e s

oo oftEE -

X,: ww § @H 39 A A o e,

X, : e frEm FER, ~
X,: vl @i a0ER WEE e WO,

X_: wfa =i dewond (v #),

¥

X, : #h e WEA = | W ¥ A ey @ IR 0 S|
feoqfiet ot dem o 207 ® faw

n= 180 W ; :
SMHF] AREATHE UHTdhTe
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WEN 1 Y. = 21,650 + 982X, — 0.657X, + 000472X, F 00033X, + 782X,

TR 2: Y, = -99.02 + 445X,

Se (42.33)  (0.127)

(i}mwmmmﬂmﬁﬁaﬁwﬁamﬂwm
R ——— . AR R R R
& wfaften @ ® wwm @ wE B

(i) freme f stgw 2 ® U X, W R Y W X, F S TE A G
frore aepEE R

(i) Sre B W T BT T SR W 2w gheeem g WA
W o qitew wE BT

[w]wﬁqw{i}aﬂt{n]ﬁ'&aﬂ#mﬂmmmﬁimﬂlﬁl
y uﬁmmmhgﬁﬁmﬂ%ﬁaﬁ1ﬁtmziﬁfﬁmm
w81 & A &7 ;

[v}mmimﬁagmﬁﬂm%ﬁqqs%mmaﬂmﬁ
w7 g sewa i e s Fuifs s #7

s The following model was estimated for United States from 1998 to 2021:

1 1

7, = 10.078 - 10.337D, — 17.549 (J-(—) +38173D,(3)
L E

se=(1.4204) (1.6859)  (8.3373) (9,309)

R2 = (.8787 d=0.64
where Y = year-to-year percentage change in the index of hourly carnings
X = percent unemployment rate
D =1 for 1998-2005

= 0 1f otherwise
el HRETOEeid Uviahiold
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(i) What are the estimated equations of the Phillips curve for two periods 1998-
2005 & 2006-20217

(i) Are differential intercept and slope coefficients individually statistically
significant?

(iii) Suppose the error component of the model is distributed as an AR(1) scheme.
How would you test for the presence of serial correlation in the model?

(iv) One of the researchers thinks that the following model would be appropriate
for the relation between Y and X,

Y = By + faD + ﬂ:( ) + By Dy (;r) + feYr-y T E

How can a test for the presence of serial correlation be performed for this
model?

(v) If the regression function is given as

? .31.""!'3:( )+Ec

and tests have concluded that g suffers from AR(1). How would you

use Generalized Least Squares (GLS) to corréct ﬁ:r: the problem of
(3%5=13)

autocorrelation?
1998 & 2021 TH HEE TH sfeg & foe Fefafaa s = S

T Al

1 1
7 = 10.078 — 10337D, — 17.549 (EI) +38173D:(z)
o =(1.4204) (1.6859) (83313 (9.399)
R =0.8787 d=0.64

aﬂ¥=ﬁmmﬁ@miﬁ—ﬂ—ﬂmm

- gfgee Fe ®
woa-2005 & P & =1

- g ufE =
e ARdensd Rldicd
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(i) 1998-2005 s 2006-2071 W A ok @ foe Pl w B FFA |

whEm w7
{iiiﬂﬂmﬁMWMH%MwﬁWf?

(iii) W= W B e B 3P wew @ AR(]) deen & ¥ A fERa o
i1m#!HiEﬁmmﬂﬁﬂmqmﬂﬁﬁ?

(iv) o Trrsat dram # R feffen dm Y ok ¥ & dra wwy ® g I
B

f = 51"'1315":"'!3‘3(?1;] + By, (}) +BsYis + &

ﬁﬂaﬁﬁw%mﬁuﬁaﬁaﬁt&ﬁzﬁmﬁﬁmmm
5.4

(v) ot wapmm w78 W A fem owm #@
== 1
Tt=||5'1+EI[E)+EE

aﬂtuﬁmﬁ%ﬁmﬁﬁmiﬁ?ghmnﬁ_ﬁﬁahmmﬂﬁm
= £ T ® v ST T e w (GLS) o I o Nl

6. The wage rate per month (in §) for 50 employees (25 males and 25 females) was
regressed on education (in years), experience (in years), Age (in years) and a
dummy variable which takes value 1 for males and 0 otherwise.

WAGE = 648 + 132*EDUC + 38.0"EXPER - 5.83*AGE + 488*DUMMY_MALE +e,
(383) (3L (13.0)  (7.6%) (147) R=0.457

(standard errors in parentheses)

(i) Test for equality of variances of male and female wages if the sample variance
of wages for males is 23,589 8 and females is 19,382 $2,

) Do wages of malc snd femal SRSy ffar sapistically?
KLIND! COLLEGE LIBRARY
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(iii) Describe the specification that can be used to model that impact of education

on wages is sensitive to gender? How will you test the statistical significance
of this sensitivity?

(iv) Describe a specification that can be used to model a conjecture that increase

!‘-" age from 25 10 26 years will have more impact on wages than if the age
mcereased from 50 to 51. How will you test this conjecture?

hl"'] Hﬂw "I-"-"i” lhE‘ EE[i.I'I'I:HiEH. of the rwgﬁ?ﬁﬁiﬂﬂ cocfficients Ehﬂ.ﬂgl: lf— another

researcher using the same data takes a dummy for females DUMMY _ FEM
‘which is 1 for females and 0 otherwise? (3x5=15)

50 wRRal (25 qo@ ol 25 whRwnal) & fw s ww weeh = (e #) faen
(79 #), v (w9 #), g (aF ¥) oh v W oW R [ 3 B w0
w0 a=rm
WAGE = 648 + 132*EDUC + 38.0*EXPER - 5.83*AGE + 488*DUMMY_MALE + ¢
(383) (3L7) (13.0)  (7.69) (147) Ri=0.457
(Fres # W= qfear)
(i) geut A AR ® A T F O s S oy o Aifw o ge
# fau wweh w1 R se 23,589 §° S wEes & fae 19382 8 #

(i) 7 qEw o WEe wHARE @ Yo aiemna WA fer

{ﬁi]ﬂﬂﬁhﬂuﬁ?ﬁmﬁmaﬂﬁ\ﬂﬁhﬂ%ﬁﬂﬁmmmiﬂﬁ
ﬁmﬂﬁﬂﬂmﬂﬁh&ﬂﬁtﬁﬁﬂ%i?mmﬁhﬂim
HEe o GOET Hd w0

{iv}wﬁﬁﬁmwﬁﬂiﬂﬁwmﬁm Fe W @ fa B S w
iﬁzsﬂzaﬁﬁm#qﬁmw@mmm?ﬂﬂ
mﬂmmnmﬂlilmmmmqﬂmﬁﬁi,

[v]ﬂﬂmiﬂmaﬂﬂmmﬁmw Fﬂﬂﬁﬂf‘lﬁﬁﬁﬂﬁﬂ’ﬂ::
ar . o ARens @ fw DUMMY_ FEM %, 9t wiewra & @
s 0 8,3 FO A W Y
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: . earhed per
7. Two individuals fit earnings functions relating EARNINGS lisal-ar:ugl due: it
year) to 8 (number of years of school education). The first indiv! f

correctly and obtains the result :
Earning s, = 13,93 + 2,465 + ¢,

The second individual makes a mistake and regresses S on EARNINGS, obtaining
the following result :

= 12.29 + 0.070EARNINGS; + w;

p-value (.025) (.028)

(1) From this result the second individual derives
EARNING S, = —175.57 + 14.29 S + ¢,

Explain why this equation is different from that fitted by the first individuals.

(ii) Prove that the r’ obtained from these two regressions will be the same.

(iii) Find the value of r’.

(iv) An expert suggesis to the first individual that by excluding experience (EX)
from her regression, she will not obtain unbiased estimator of the coefficient .
of S. Explain with proof that the expert is correct.

(v) An expert recommends that the researchers should test for heteroscedasticity
using the White's General test for a model with Earnings as the dependent
variable and both S {(number of years of school education) and EX (number
of years of experience) as regressors. List the steps involved in conducting
this test, The first individual found the p value of the White's General test
to be 0.003. She also found using Park’s test that the p value of the coefficient
of In Si) was 0.00042. How can she use this information to run 4 Weighted
Least Square model? (3x5=15)

— i e d gd?‘l SAE

EIGE
(ALIND| COLLEGE LIBRARY .
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o (W w aff der) ¥ S (e fven @ il ) wem) ¥ R s W

# 9w fir 9 ) v wftm W@ wh 2n @ won 7 s oRem wmE
%,

Earning s = —13,93 + 2.468, + g,
T A v T wew ® A e W o owm G Wt 2, Red oRwewasd
Pl ofom we W ¥

Si= 12.29 + 0.070EARNINGS, + w;

p-value (.025) (.028)

(i) =8 <Rww & o0 =fm o @ 2
EARNING S = —175.57 + 14.29 §_+ ¢

mﬁﬁﬂqﬁm%nﬁmﬁﬂmmmﬂm%ﬁﬁﬂ
B?

(i) e oifomr fF = 2= wieem & W © 9 BN
(i) r* =1 W T e

(iv) v fades vt =fe = qem @ # s ufeeee ® s (EX) =t
P, 98 S & E W A FEEE W 8w W S 6 S
& fvmw @f 2

(v) o fadm @) el 2 fF fuwsial = o dew ® fe =ne ® W
e F1 ITa wa we e ® o olwe s afte, G s
WA TR s AR A S (wen fimn @ adt o wen) sROEX (WA
& af & den) W @ W F 9 e qiem W e F owie s @
Eﬁ!ﬂlqﬁﬂﬁﬁﬁw%mmﬂﬂpmunmmnaﬁ
o & wfEw W I wed §e @s i g 7 In Siow aews W op WS
000042 Wl 42E dRE TEER {wm}ﬂﬁuﬁﬂaﬁﬁ:mwnwm
w1 Igdm A e wwa 87

el HRTTdR el Ui stk
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APPEMIAN - STATISTICAL TABLES 517

TABLE E-1a AREAS UNDER THE BTANMDARDMZE D NOSAMAL DISTMBLITWM

Exampile
Ml = 7 w1 96) = 04T
Pr(7 = 196) = 05 = DATS) = 0025

Z 00 ]} o2 03 04 0% 08 6T o8 o
6.0 .D00g 0040 [oodan o120 o160 o199 firay frery] 019 0359
01 il 20 047 0517 [LEST 56 36 OETS aTd aTia
0.2 ara3 0832 08T 0910 0948 0BET 1026 ADE4 10 1141
o3 ATa AAF 1255 k] a3t 1358 1406 i3 14RO 1517
04 1554 JAEM JEE L16R4 AT0a A7IE  ATT2 1808 REET 1875
0.5 A915 850 19ES 208 20584 2088 2123 5T 150 2754
0 2257 22 2324 28T 2360 2422 PAEA 24385 217 449
or 2580 2611 264 2673 ETM 273 2764 2704 ez 2842
o8 2EE1 2510 A3 20ET 2945 A S0 AnTa 3108 a
o Aisg at86 -2 b Ja238 A364 a2mn 315 3340 ficz - 3389
1.0 3413 a434 T | 5485 As0a AR 3554 asm 559 5621
1.1 A543 D665 D688 JAvoa ATE Aavag ATT0 AT90 aE0 23400
1.8 i I8 b JAERD o1 3907 L3325 ad4 i 1 A0 3247 #0115
1.3 A MDA ADES 4082 A0ag 115 AT A14T 4182 AT
1.4 Ao Flirg A2z A2 A251 4265 4273 A2 A306 A9
15 A332 A345 357 AIT0 4382 AT Ad06 A418 4439 FEEL
1.6 45D Al A474 Alagd 4455 A505 A515 A52% 4535 A4S
1.7 JA454 ASEA A573 A582 L) A589 4808 AB1E o] 4633
18 AE4T AE4T AESE AEE4 AET ABTE JAEEG A533 4895 ATOE
18 AT13 A718 AT2E ATa2 ATiA ATa4 ATSD ATEE ATE 4TET
20 ATTE ATT8 AT83 ATEE ATE3 ATEE 4003 ABDE A2 AT
21 AE21 AR2E AE20 AE3 A838 R4z AB4g A830 ABS4 ABST
55 ABET 4864 ABEA 871 BT BT A8a1 AGB4 4387 4030
23 JHEE3 4856 AES8 44901 A504 906 4303 A0 4913 AGLE
24 AB1E A820 ABE2 925 Ag927 4929 AR A2 A4 A58
25 A3 AT40 A4 A543 AZ45 Adas ATE 4045 A0St 4952
26 ARSI M55 A9E6 AEST 950 ADED 4561 A982 AS83 AGB4
27 AGES 4566 4967 4368 2 4983 497D AN Agra AT 4974
28 AGT4 AUT5 AGT6 ASTT 4077 4978 TS 4979 4980 Aaa1
1] AE1 4582 A582 e [=1h A DB A%a5 4985 446 988
a0 ABE7 ABET 4947 4088 ATEE CELE A9 Ag89 4990 A%90

fecia: This tabla greas (s ek I e pight-hand Lall of Tie distition (e, F & 0} Bul 5nos Iha rodmal 0SIRsubon is symmatecal al
P, @ aeal in the lef-hand 16l i Fie same b the aiea in D@ coemespanding righi-nand il Fos exemple, A-1.90 = 2= 0) = 04750,
Trarelore, F{=1.98 = £ 5 T86] = 20ATSH = 55

|:|I|||':|' :I
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518 APPENDINES

TABLE E-1b CUMULATIVE PROBABILITIES OF THE STANDARD NORMAL DISTRIBUTION

Eniry Is aren A under the alandard normal curva lrem == o Z{A)

BT el gﬁmﬁﬂa

KALIND| COLLEGE LIBRARY

z 00 01 02 03 04 05 o8 or oA 09
0 5000 5040 5080 6120 5180 5189 5208 ST 5310 £359

A sag8 8438 5478 8517 _ 5557 5508 2 5630 5675 5TI4 5753
2 AT93 5832 58T a0 5048 5087 Bo2a BOB4 8103 LY
A 6179 6217 5255 6209 B33 6368 @4DB 6443 B4g0 6517
A 6554 6591  BE2B | 6BB4 6700 6738 6772 6RO0B B4 B89
5 6915 550 2 G085 7019 TOS4 o M3, TIST (7190 J224

S J257 T Ta24 Jas7 7339 T4 7454 J488 517 )
P 7san  ye11 | 7e42 7ET3. 7704 TTM TIB4 774 7E23 7852

B J88i- 790 7938 (7867 (7RIS (8023 .BOSY 4078 BID6 8133

K-} 8153 8186 8212  B238 8264 6269 B35 B340  B3IAS B89
1.0 B413 8438 8461 B85  .ASDB  .BS31 B554  ASTT | 8508 A521
1.1 BE43 BEG5 8688 8708 2 8729 748 BTTO - B30
12 BB4p  BESD B888  .BSOT AR5 8944 8952 B980 8997 8015
13 8032 9049  SOG6 2 90B2 9090 G115 OIN o147 S&2 .77
14 o192 - 907 922 8236 9251 G285 | 0278 9292 9306 8319
15 &332 0345 5357 garo 83|z 9304 5406 5418 'S4y Badi
1.6 8452 8463 8474 S 5495 9505 515 8828 8535 =545
1.7 58] o564 2 5573 G582 Ao o500 | 5608 8616 9625 . 9633
1.8 BS540 o4y 0856 0864 0671 - 06TB  .95BG6 8GO G659 5706
19 | 8713 aria o726 673z 9738 9T44 970 o186 9761 &TET
20 9772 977B o7ea G788 9793 9768 Se03  SE0a  sAi2 5817
2.1 9821 a826 - 9830 B8N g3 .De4dz JEB4B 8850 9854 9857
22 .oss1 5864 ogsa  .9am BE75 8878 9881 SBB4 SeE7 S800
23 ‘ggg3 06806 9838 8901 9904 9906 5909 9911 4913 S8
2.4 ‘egi8 0920 9922 5925 8927 990 861 92 SOM4 5938
25 8538 8840 S941 gLada 45 BoaG 0948 9849 L] Sase
28 8953 .9455 9958 5957 5959 B950 01 062 9963 80654
27 9965 5968 oos7 9968 9969 .BETO 8971 a2 9am Sa74
28 0974 8475 68078 8977 8977 .94TE 9979 o973 9980 5581
29 8581 a8 g9a2 9883 9984 SR 8885 9985 8986 2506
30 0087 .9a7 9987 5368 55688 5989 B9BS o989 990 9990
a1 0350 04591 299 Basi g2 5952 Gog2 g99¢ . 900 o533
a3z 8553 5993 8994 5004 G954  000M 8994 9995 595 5995
23 0955 0595 9995 G0a8  .BAGE 5996 9996 G598 9596 9997
a4 === B8a7 B9aT Soar SaaT 8897 Saa? L9ST JgaaT Bibae

Salected Perceriies .

Cumulative probabiity A:, | .90 o6 | ersc| e8| oo | e88 | 999
z2iar | 1282 a5 | 1960 | 2054 | 2326 | 2676 | 3080

. PT.O
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g, STANSTICAL TABLES 519

TABLEE2 PERCENTAGE POINTS OF THE 1 DISTRIBUTION

Example
Pr{i > 2.085) = p.025
I
Prl>1725) =008 ford) =20 51735
Prilt] > 1.725) = 0:10
0.001
0.25 0.10 0.08 0.025 a0 yers 0.002
df. 0.50 0.20 0.10 0.05 0.02
1 1000 | so7a | &34 | 12706 | 31821 H:E 3"&"-3132?
2 0.816 1.885 2.920 4.303 6.085 o 0244
3 0.765 1.638 2.353 3.182 4.541 :}m gl
4 0.741 1533 2.132 2776 a.747 .
5 | o7z | 1478 | 2015 2571 3.365 4.062 e
6 | 078 | 1440 | 1943 2.447 3.143 3707 s
7 0.711 1415 1,895 2365 2,998 3.499 g
8 0.706 1.397 1.850 2306 | 2896 3.356 3
9 0.7T03 1.383 1.833 2.262 2.821 3.250 ..o rJ
10 0.700 1372 1.812 2.228, 2.764 1169 4.144
11 0.E97 1.363 1.796 2201 2718 3106 4.025
12 0685 1.356 1.782 2179 2.681 3.055 3.830
13 0.694 1.350 1. 2160 2.650 amz 3.852
14 0652 1.345 1.781 2,145 2624 2977 a.Tar
15 0.3 1.341 1753 211 2602 2947 3733
16 0.690 1.337 1,746 2120 2.583 2921 - 3.685
17 0.6859 1333 1.740 2110 2.567 2898 3.646
18 0.688 1.330 1734 =101 2552 =878 3.610
18 0.688 1.328 1.729 2083 2.539 2.861 .57
20 0.687 1.325 1.725 2.086 2.528 2.845 35582
21 0.686 1323 1.721 2.080 251a 2.8 3527
22 0658 1.321 1.717 2.074 2,508 2819 3508
23 0,585 1319 1.714 2.069 2.500 2.807 3485
24 0.685 1.318 .71 2.064 2.492 2.797 9.457
25 0.634 1316 1.708 2,060 2.485 2.71ar 3.450
28 0.684 1.315 1.706 2.058 2479 2779 2.435
27 0.684 1.314 1.703 2.052 2.473 2771 3,471
28 0.683 1313 1.701 2.048 2,467 2. 763 3.408
29 0.683 1311 1.600 2.048 2.462 2.756 3,306
a0 0.883 1310 1.867 2.042 2.457 2.750 3.385
40 0,681 1303 1,684 2.021 2.423 2.704 3.307
60 0.6TE 1208 1.67T1 2.000 2.3-“} Elm m
120 | 0.877 1.2689 1.658 1.880 2.358 2817 3160
o 0.674 1.282 1.845 1.960 2.326 2578 2.090
Note: The smaker probabity shown at it head ol #ach column is the area in one
is the arss in bath tails. Lall, tha larger probabiity

Sowree: From E, S, Pesrson and H. O, Hartley, eds., Slomalika Tables dor Statisicians, val,
Hl'h 12, Cambridge University Press, New York, 1268. Repeoduced by parmission of hlﬂ:{bmﬂnml
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TABLE E-3 UPPER PERCENTAGE POINTS OF THE FDISTRIBUTION

'ﬂhm
Pri(F > 1.99) = 0.3% 5% mrwa
PRF>242) =010  fordd. Ny =10 % avew
PriF > 3.14) = 0.08 and Ny =9
PriF >
80 =0 ] TR F
al for
m d.L for nemeraior M,
Pr
e ! ' 3 4 5 8 7 8 9 L T | B
25 583 7H0° 820 658 882 898 .40
1 A0 3950 4050 B3ED SEED 6750 5620 5590 5040 5900 -:i oo u:;:r
05 18100 20000 2600 22500 23000 23400 23700 2900 24100 24200 4200 24400
25 257 300 315 523 320 331 33 335 aar
: 1M 1% 13
2 40 B53 900 018 924 929 933 835 93 938 939 940 941
45 1850 1900 1920 1020 1930 1930 1940 1940 1940 1940 1940 1940
01 9850 9900 0020 0020 0930 GOS0 0940 B340 S040 D940 9940 SEAD
£5 202 228 238 23 241 242 243 244 244 244 D45 2uS
3 d0 BB 548 5.35 5,04 531 S528 527 IS 524 £ 822 B2
L5 1010 955 828 912 901 894 2 ABY BB B AT9 ATE AT4
01 3490 2080 2950 2070 2820 2780 2I70 2150 WA W0 TN A0
5 1.81 200 205 2.06 207 208 2.08 2.08 208 208 208 208
4 O 454 432 419 411 A0S 4D0 398 295 304 A2 a3s1 390
05 T71 684 65 639 626 616 600 804 BOD 598 534 5o
L1 2120 1800 1670 1600 1550 1520 1500 1480 1470 1450 1440 1440
25 180 188 188 189 18 1839 - 183 189 189 180 189 189
5 g0 4,08 ara 162 352 345 340 3T 434 332 2.0 338 127
05 a8l 579 541 518 505 495 488 482 ATT 474 4T aga
A 1630 1330 1210 1140 4100 1070 1050 10,30 1030 1910 9.55 .88
28 182 178 17 1T 17O TR ATR 178 77 I AT ATT
8 0 aya a4a am ai| 31 a0s 1 | 260 208 254 283 2.90
05 B9 514 478 453 470 428 421 418 410 408 403 400
01 1a70 1080 2 B7E  Bi15 ATS  AdT7 828 Aa10 7% 18T 1M 1R
25 157 170 172 172 M 17 70 170 189 188 180 188
7 A0 3% Az 207 296 288 283 218 2715 272 2T0 268 24T
05 558 4. T4 4.35 4.12 287 187 3.9 iTa 163 b7 180 isr
01 1220 €53 BAS TES 748 T 659 854 872 662 8%  BAT
25 154 166 «+ 167 168 168 1.65 164 184 1683 18 18 182
a A0 46 an 282 281 273 287 282 259 255 2.54 252 2.50
05 532 448 407 J.84 369 3.58 350 344 338 138 an aa
a1 1130 8.65 T.E9 T.01 8.8 BAT £.18 8.03 am 5.B1 arna 557
-1 181 1.62 1.63 183 1.82 1.81 160 1.80 1.59 158 1.58 1.58
7] A0 3348 3.0 .81 259 2.81 2.u 281 247 2.44 2.43 240 298
05 512 426 ass a8 34 ax 3ze 223 318 314 410 ao7
o1 jo80 802 669 642 G058 580 2581 547 535 528 518 &N
Sourca: From E. 8. Paarson and H. 0. Hartkey, eds., Siomalrica Tables lor Stasisticians, vol. 1, 3rd ed., Table 18, Cambridpe Unersity
Pross, New York, 1968. Aeproduced by pormes:on of he edion and vusiess of Biomeddka.
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APPENDIX E: m:ru‘rl:ums 521
d.1. for
d bor rumarsion Ny ""'”'"‘I sereed
S 6 - M W W . W . e N el -
e @5 88 BET T w7 078 a.7Ta ga0 GB2 084 0ES 23
§150 6170 6200 4230 €250 €270 6280 6300 630 giz0 £330 6330 .10 i
24500 24800 24000 25000 25100 28200 25200 25300 253.00 254.00 25400 25400 05
341 843 343 044 245 248 248 347 347 348 348 248 25
942 D44 045 045 D47 047 047 048 048 940 o4 849 W z
1940 1040 1080 1950 1950 1950 1950 1950 1850 1g.50 1950 1950 UOS
o040 ©5.80 0050 G055 0050 0050 9950 9950 9950 9850 0950 9950 .
S48 248 248 247 BAT 24T 247 247 24T 247 2N 24T 25
5.80 51a 518 £47 E.18 B.15 518 514 B4 514 514 43 .14 3
a0 865 484 B6 8S3 A5 857 BG5S 455 854 B33 g53 05
sgen 2670 2580 DAS) D540 2640 2530 2620 2620 2620 2810 2810 .M
208 208 208 208 206 208 208 208 208 208 208 208 25
387 384 283 9dE2 280 380 AT 3y 3T AW AW 176 .10 4
sss 580 577 575 S7 57 568 568 56 56 SM 563 05
1420 1400 1250 1380 1370 1370 1370 1360 1360 1R 1350 1350 M
1.60 1.88 1.68 1.88 1.68 1.88 1.a7 1.87 1.87 1.87 1.87 1.87 25
334 321 319 547 216 295 3M4 333 32 a2 an 110 .10 5
462 458 453 AS0 448 A4 443 A1 440 439 AW 406 05
g7 955 947 538 020 924 920 913 411 808 SN am .o
76 178 175 178 115 LT 1M 1M iTd 174 174 14 2B
287 284 282 280 27 277 21 275 M 213 2R 272 .10 8
394 387 3B+ 38 377 A7 A AN 470 369 368 36T 05
758 740 TS1  T23 Ta4  T00  TOE 683 897 62 &R0 688 1]
168 16T 157 188 186 166 165 165 165 185 165 165 25
pE3 25 25 25 254 252 251 280 24 248 248 247 .10 T -
a.5q F44 341 334 334 a3z 3.30 32T a.27 3538 334 33 o5
g1 616 B80T % T ¥ | 588 562 575 ET74 5.70 EET 585 W
J62 161 180 180 15 15 159 158 158 138 158 158 25
sdf 242 240 238 238 23 2M4 23 232 2 230 23 .10 B
b s 315 AaiZ ana a,04 g.o2 am 2.a7 297 295 284 283 105
ss2 536 528 520 85)2 507 503 496 493 491 488 488 00
467 155 15 155 155 154 15 15 15 153 153 15 325
234 230 228 2.25 22 222 22 218 2.18 217 217 218 .m0 9
am .04 £.50 2.86 283 2.80 2.Ta 2T 275 Ty am 2T 08
466 4Bl 4T3 485 457 482 448 442 440 AW 4 41 o

gt FRTERTEY QRTETEY
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dil kv
e a1l bor numeraion N,
Ny Py 1 2 a 4 8 8 ] " 0 10 " 12
23 149 100 180 180 180 1m0 157 188 184 188 185 184
o W0 A 2@ a7 el gsr  pas 241 290 239 432 230 23
04 488 40 an 3w am  am Ala 9807 302 goa 404 2209
€1 W00 rss 485 899 Bod B30 820 A08 404 488 477 4T
23 147 188 188 157 1m 4 B2 184 183 183 82 18 1.8
" A0 38 2 ges 254 245 29 2M 23 227 2339 23 a2
05 484 399 as0 338 a0 A Ao 205 200 208 282 279
401 585 TN 822 887 532 so7 dBd 4T4d 483 d84 448 .40
- 148 186 158 185 184 1m3 182 .89 151 IS 180 1.44
12 A0 38 2 281 248 230 293 328 224 231 218 217 218
.08 475 38 a4 a2 311 ap0 oo 285 280 275 272 289
01 B33 683 505 S41 508 4B 484 450 430 43 422 418
25 145 185 185 1853 4142 1.51 150 148 148 148 147 147
13 10 M 2P 256 243 236 228 5 230 218 214 2412 210
05 467 381 a4 318 30 20 283 277 2mM 267 289 280
o 207 [ 574 ] | 405 il g2 d.d4 430 i 19 .10 402 154
25 T44 153 153 152 181 150 149 148 147 146 148 145
14 A0 A0 27 282 2M o2m 234 2is 215 242 210 208 208
05 480 37 3M A 2es 288 27 270 285 280 257 2.3
01 886 657 556 S04 460 4458 428 - 41 40 a3 ass M0
25 148 152 1532 181 149 148 147 146  1.48 145 144 144
15 A0 307 270 240 238 237 22 248 212 209 208 204 202
A5 454 368 329 308 200 279 27 284 259 254 251 248
o1 B8 B 542 4B 4B 4W 4 400 388 a0 AT 3eE7
25 142 1.51 1.51 1.50 148 147 148 145 a4 44 1,44 143
18 A0 305 287 248 23 204 24 213 209 208 203 2001 199
05 449 363 3N A 285 374 2668 259 254 249 248 2432
Fil B3 62 52 47 4 42 am 269 AT am 382 355
25 42 151 150 149 147 148 148 144 149 143 142 14
17 10 408 284 244 2 82 pis 10 206 209 200 198 198
05 443 350 320 288 o2m1 270 24 238 249 245 241 23
o 8B40 811 518 467 4 40 3@ AT8 B8 359 152 348
25 141 150 148 148 148 145 144 143 142 142 141 140
18 10 I 262 242 229 220 213 208 204 200 198 18 193
05 441 355 348 283 277 288 258 251 pas 241 237 23
01 829 601 800 458 4268 401 am4  am 380 a5t 343w
25 141 140 148 147 148 144 149 142 L4 4 140 140
19 a0 260 261 240 227 218 TN 208 202, 198 198 184 199
s 438 as ) 200 274 zed 254 248 242 23 23 2w
il | 618 603 501 450 447  ao4 arn s as 343 A% 39
25 140 148 148 148 148 144 143 142 1,41 140 1399 1.3
20 A0 297 259 238 225 216 200 204 200 108 14 182 189
05 435 349 30 287 2T 260 251 245 2w 235 2 ams
o1 810 B85 494 443 490 387  an A58 d4s 237 age aga

BT
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APPENDDLE:  STATISTICAL TABLES 523
d, fer
dafdm-
. for numaniot My maton
15 0 24 0 40 a0 60 o0 120 200 500 o Pr My
A8 25
153 152 182 181 151 150 150 148 149 149 148
224 220 218 218 213, 242 an 209 208 a7 208 208 .;: 10
285 277 274 270 268 284 282 280 250 288 258 25 .
A5E 441 4933 495 417 412 408 401 400 308 ags 3m M
150 140 149 148 A7 147 VAT 146 148 148 145 145 25
217 212 210 208 205 204 203 200 200 160 168 1e7 A0 Ll
272 285 261 257 253 251 249 246 248 249 242 240 05
425 410 402 3% A A8 T AT 460 age 362 380 O
148 147 146 145 145 144 144 143 143 143 1.42 142 25
210 206 204 201 183 157 196 194 183 {92 151 180 .10 12
268 2% 251 247 243 240 238 235 234 23} 2W 23 05
4.01 apg 278 370 A2 557 A58 347 245 340 33 338 0
148 145 144 143 142 142 142 14 1.41 140 140 140 325
205 201 198 186 103 192 160 188 183 186 185 1ES 10 12
285 246 242 298 234 23 20 226 235 223 222 24 05
482 SBE 453 351 343 338 334 327 325 a@@ g iy M
144 143 142 141 14t 140 140 139 139 139 138 138 " 25
ap 186 104 1.9 R0 187 186 183 183 162 180 180 .10 14
ssf 989 945 291 297 224 232 213 218 216 214 213 05
486 351 343 335 227 322 318 30 209 308 303 I O
143 141 141 140 139 13% 128 1388 137 137 138 13 25
187 1982 150 187 185 183 1& 17 7% 177 17 LW .10 15
a0 0 233 220 225 280 218 216 242 211 210 208 207 05
952 337 320 321 313 308 2305 298 286 292 ¢ 2pd 28T o
141 140 133 138 137 137 138 136 135 135 134 14 X3
104 189 1587 184 181 179 178 17 176 14 1 R A0 16
236 228 224 299 218, 212 211 207 208 204 202 200 os
341 326 918 330 302 2597 293 286 284 281 270 275 .M
140 139 148 147 136 135 135 134 134 134 133 1.3 35
191 1BS 184 181 LT 176 LTS 173 4T2 AT 165 189 0 17
4] 221 218 215 210 208 206 202 201 189 197 198 05
A a{f G508 300 282 28T 28 276 75 a7 268 285 M
149 138 137 136 135 134 1M 133 13 wx: i 1w 23
j83 184 181 178 175 1M L7 170 168 168 167 1E6 .10 18
227 219 218 211 206 204 202 188 157 185 183 152 05
goa 308 500 2862 284 278 275 288 265 262 28 257 M
138 137 136 1A% 14 1.3y 143 132 1.2 131 1.3 150 2%
188 181 178 178 173 1T 170 16T 147 168 184 183 .10 13
o3 216 211 207 200 200 108 184 183 161 18 188 .05
315 300 292 284 276 271 267 260 288 2855 281 2490 .00
ja7 135 135 1M 13 133 12 13 A3 180 1380 129 a8
184 179 177 174 1T 169 188 165 164 183 182 181 10 20
opn 212 2408 204 199 187 185 1M1 180 188 188 184 05
900 264 286 278 260 284 281 254 252 248 244 242

wrtanet HEIdETdd UEThisdd
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524 APPENDIMES

TABLE E-3 UPPER PERCENTAGE POINTS OF THE FDISTRIBUTION (CONTINUED)

a.iLor
Ly

.1, for memaraior Ny =
”l P 1 2 3 4 6 8 7 8 g 8 N =
= 25 14D 148 147 148 144 142 141 140 1@ 13X 1@ 1.5

A0 265 256 295 222 243 208 201 197 194 190 1E8 1.86
D5 43 344 205 282 286 2858 244 240 234 20 e 2z
01 785 &7 482 431 489 378 359 245 3 3@ AW a2

25 1.39 147 148 1.4 1,43 141 140 190 138 1.58 137 136
24 410 283 284 27 219 210 204 188 184 181 188 182 1.83
426 340 301 278 262 251 242 2% 230 225 I 218
T.A2 .61 d4.72 4,22 .60 a.87 50 2,38 iz am 309 3.0

05
ot
25 138 148 145 144 142 141 139 128 137 137 138 135
28 A0 231 252 23 24T 208 2M 108 182 188 188 184 18]
05 427 94T 9208 274 259 247 2% 23 277 I} i1 215
01 772 551 484 414 382 350 342 22 318 309 A0 .98
25

138 1.48 1.45 1.43 1.41 1.40 1.38 1.38 137 1.38 135 1.34
=8 40 288 2850 229 296 206 200 104 1.80 187 1.84 .81 .78

05 4,20 3 2,55 2N 2.56 245 2,38 229 234 213 215 212

o T.B4 545 457 4.07 375 - a8 336 3.2 212 a0 e 290

25 1.38 1.45 144 1.42 1.41 1.34 1.38 137 1.36 125 135 1.3

=0 Ad 2.88 240 228 214 205 1.93 1.83 1.88 1.85 182 1.7 1.7
05 417 832 200 269 253 242 23 2 221 28 213 209

A4 T.E8 535 4.51 4,02 70 34T 330 ai7 .07 254 2m 2.84

Z5 150 1.44 142 1.40 1.38 1.97 1.38 1.35 1.4 1.3 132 1

40 . e 264 e 2.3 2.09 2,00 183 1.87 1.83 1.8 1.78 1.73 g P |
08 468 a2 .84 2.61 2.45 234 235 218 2.12 2.08 204 2.00

Jon 7.4 18 4M 33 35 920 312 289 28 280 273 288

25 135 142 141 . 1.06 1.37 1.85 1483 132 1.9 1.30 129 1.25

60 A0 2.78 2.5 2.18 .04 1,85 1.87 183 177 1.74 1.71 1.568 168
A5 400 315 2.7 2,53 247 .25 247 210 2104 199 196 1.52

A1 T7.08 4.58 .13 2.65 334 312 285 2.a2 &r2 263 256 250

25 134 1.40 1.38 137 1.5 1.33 1.3 1,30 129 1268 127 128

120 Jb a7 23 21 1.99 ten 182 1.7 i.72 188 188 182 180
05 3.2 aor 2.68 2.45 2.28 217 =09 202 156 1.91 1487 183
01 685 479 395 348 aar 298 279 266 258 247 240 2M
: 25 133 1.33 1.38 138 134 1.32 1.3 1.8 128 127 129 1.25
200 A0 273 < T | | 1.67 1.88 180 175 1.70 188 183 w80 157
il 388 304 265 242 228 2.4 208 1.58 1.93 1.88 1.84 180
Jo 678 4. 3.68 2419 an 2.9 273 260 2.50 241 23 20

25 1.2 1.29 1.57 128 133 1.4 129 128 1.2T 1.2% 1.24 1.24

o A0 2m 2.30 2.08 1.84 1.45 1.77 1.72 1.67 1.63 1.60 1.57 135
A8 184 . 20D 2.80 23 221 2.0 =01 1.54 1.88 183 .78 173

| 682 481 a7 332 3.02 .80 284 25 241 a2 225 218

Fei~a] ARG I URThTEY
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-
d.l. lor ﬂ;
dJf. tor numaenasor My .-,' ; i
B M M % e o K W o o 0 = W * )
138 13 133 1m 131 181 130 10 13 13 i3 1w 3
181 176 173 1  1s7 165 18 181 160 188 188 45T O e i
215 207 200 190 104 191 189 185 184 182 180 1.78 - |
298 28 D78 g4y 255 253 @280 242 240 238 233 23
135 133 132 ;130 120 129 1 1 1z 127 1 @
178 173 170 167 te4 162 181 158 157 18 184 183 W0 24
211 203 188 194 1£8 186 184 180 17 1y 17 1T 08
289 274 288 285 249 244 240 233 3 zEm 224 a2 1
134 132 131 130 129 128 128 126 126 1:m 12 13 3B
w76 LT 168 185 1461 150 15 155 154 15 1.6 .50 .10 =
207 159 195 190 185 182 180 178 175 w73 17 189 A0S
281 266 253 250 247 236 233 255 2:m 21¥ 26 213 M
1.3 1.31 1.30 129 128 1.27 1.27 18 125 1.25 1.24 124 5
174 160 188 18 158 157 156 153 152 15 149 148 90 28
204 1.08 1.51 18T 182 1.76 1.77 1.73 1.7 1.88 1.67 1.685 08
275 280 252 244 235 230 228 219 AT 21 209 206 M
132 130 128 128 127 126 126 125 124 14 123 1@ 25
172 167 1.54 1.61 1.57 1,55 154 1.51 1.50 148 14T i.48 Ja o0
201 183 183 184 179 178 174 170 163 188 164 182 05
270 255 24T 239 230 228 2321 213 211 07 203 201
130 28 128 125 1.24 1.2 122 121 1.21 1.20 1.19 1.19 25
186 161 157 154 151 148 147 143 142 141 1.3 128 10 40
182 1.B4 1.79 1.74 1.62 1.68 1,64 159 1.56 1.55 1.53 1.51 08
283 237 229 220 211 208 202 154 182 1467 183 180
127 125 184 12 121 120 19 AT 1arF 1% LS5 195 23S
1.60 1.54 1.51 148 144 141 140 134 1.5 1.33 1.3 129 A0 50
1.54 175 1.70 1.85 155 .60 1.53 1.48 147 144 1.41 139 o3
5% 20 2392 203 1.4 1.88 1.84 1.75 .73 1.68 1.8 1.60 o
124 .22 121 118 1.18 1.147 1.18 1.94 1.13 112 1.11 1.10 5
155 148 145 141 1LY 1M 132 12T 128 14 1 L1y a0 120
175 166 161 156 150 148 143 137 135 132 1@ 125 0 05
218 203 1,85 166 1.78 1.70 1.86 1.68 153 1.48 1.42 1.3 Jo
123 121 120 198 118 Ll 112 W11 10 109 108 108 2%
182 146 142 138 1M 131 13 1M 122 120 7 LW w0 200
172 182 157 152 148 141 L3 132 129 128 132 w08
213 187 1.88 .78 180 1,63 1.54 148 144 1.59 1.3 1.8 o
j22 148 138 116 LM 113 192 108 108 0T 104 100 28
148 142 138 13 130 128 12 L8 AT 143 108 100 10 o
367 157 152 148 13 135 A2 M @ T a1 08
opd 188 178 170 1850 152 14T 138 132 135 18 100 04

AT WETTEEY IRTHTE D
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528 APPENDIXES

TABLE E-4 UPPER PERCENTAGE POINTS OF THE ' DISTRIBUTION p—

% arma T Al
Example
Priy’ > 1085 = 098 L ared
Prid > 236%) =035 ford.f = 20 <
Priy® > 31.41) = 0.08 P

a oS AN 3141

Pr
5&\ 985 .90 875 250 900
1 AY2T04 ¥ 10" 157088 = 1070 paz06o x 107" S03214 = 107 0158
2 Ao 0201 508 1028 a7
3 o7T 1148 e asi8 Saad
4 2070 2071 ABA4 J107 1.0838
5 AT 5543 Ba12 1.1455 1.8103
L] &75T a2 1.2373 1.6354 22041
7 5gs3 1.2390 1.6809 21674 28331
L] 1.3444 1.B4E5 2.17aT 27326 34855
] 1.7349 20878 2.7004 33251 PRI -
10 2 1650 25582 22470 39403 4 BESD
H 26032 2.0535 38158 45748 55778
12 a0738 35706 44038 52260 £.3038
13 A.5650 4. 1069 50087 58819 TS5
14 40747 o B0 56287 65708 77885
15 46009 52294 62621 7.2609 85468
16 51422 E.B1Z2 89077 7.9616 83122
17 56572 £.4078 75842 BETIE 10.0852
18 62648 7.0149 82308 §.3905 10.8649
19 6.8440 7.6327 B.9056 10.1170 11,6500
20 7.4339 BL2604 9.5008 10L8508 12.4426
2 8.0337 £.8972 10,2820 11.5913 13,2396
22 B.642T : 0.5425 10.9823 12.3380 14.0415
3 9.2604 10,1957 11,6885 12,0005 14,8479
24 9.8862 10,8564 12,4011 13.8484 156547
o5 10.5187 11.5240 131197 14.6114 16,4734
28 11,1603 12,1981 13,8439 15.3791 17.2919
a7 11.8076 12.8788 14.5733 16.1513 18.1138
28 124813 13,5044 15,3079 16.9279 18.9%92
29 131211 14,2565 18,0471 17.7083 197677
an 13.7847 14,9635 168.7908 18.4926 20.5992
40 20.7065 22,1643 24.43M 26.5093 29,0805
50 27.5007 29.TC6T 323574 34,7642 37.6886
&0 A5.5346 JT.4840 404817 43,1879 4584585
70 432752 454418 48,7576 51.7353 553290
80 5§1.1720 £3.5400 87,1532 60,3915 64.2778
o0 50,1963 61.7541 65,6468 65,1260 T2
100* 57,3276 70,0648 742219 77 8255 82,3581
"For d.), greater than 100 fhe BxpiEsson VI = Vigk = 1] = Zkollows the Masdardized aarmal dalribution, whon & reprcsonts o
dagreas ol resdom.

e g] FRITAE T Y¥ihiay
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APPENDIX B STAT!
2025 e =
750 500 .250 100 060 > —
5 5.0239 et 10.5966
A5 A540 1223 2.70556 ::::5 79778 gﬁ:ﬁ 12,5381
5754 13983 27726 4.6052 igepi 0.3484 o 14,8602
12125 2.3660 4,1084 6.2514 il 11.1433 13.276
1.922¢ 3.3507 5.3853 77794 RAG i 15,0883 1:;:3:
26746 43515 6.6257 BEad e dhaed temtd
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SECTION A

I v

How is simultaneous equilibrium determined in the |

goods and money markets? Illustrate with the help of

IS-LM curves.

]

aey R WA ¥ el S e wer e g

#7 smda-goed am (IS-LM curves) &t wermn ¥ @
e

peana] Rl Ribioa
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2.

What do you understand by the crowding out of private

investment? Show diagrammatically how accommodating

monetary policy can prevent it,

el PRw # = B ¥ I e ¥7 sRedw W @
e & sgaw ifts AR /A PN I T

How are the equilibrium real wages and unemployment

determined in an economy?

frdt snferae % avafiE Forgd ok Remmd dgew R
fuifta a3 #7

What are the short-run and medium-run effects of an

expansionary monetary policy?

mmmﬁmmmWHm
#7

Explain the rational expectations theory of inflation.

P F TeeE sRw e A e Hifo
Aol HATITUTOTY U Gid oiy

KALINDI COLLEGE LIBRARY P.T.O.



4872 4

6. Explain the mutual relationship between consumption,

saving and interest rate. Discuss how far the empirical |

evidence supports the relationship.

IUHAT, T I =w W B yRERE Wy R we D

T - AR fF sqver wrea e =1 R sl
Lacil d

7. How is investment related to conditions in the stock

market?

AW w1 I wR A RaRE ¥ war ey 27

SECTION B

e &

l. How is the slope and position of the LM curve
determined? Show the shifts in the LM curve in
response to contractionary monetary policy.
ST HETAUTETT YRIhTA & |
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TEOH w W yavr (el ) ww Rufy A3 Poife o

27 dguweh Wfw AR R wegew A gow aF ¥ woo
o o]

2. Consider an economy

C =40+ 0.75 (Y-T)

T = 80

I =140 - 10i
G =100

L = 0.2Y - 5i
M/P = 85

where C is consumption, Y is national income, T 1s
lump-sum tax, I is investment, i is interest rate, G 1s

government expenditure, L is real money demand and

M/P is real money supply.

Obtain the equations of the IS and LM curves. Also,

find the equilibrium output and rate of interest for this

economy. .
HTer=al HRTTgIeld UWATET#g
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v adereen g faam o

C =40 + 0.75 (Y-T)

T = 80

[ = 140 - 10i
G = 100

L = 0.2Y - 5i
M/P = 85

C3mim 2, Y U5g o9 2, T vwest = ®, 1 Fdwr 2,
i S AR 2, G WA =W R, L oaeafe g St W
2 3R M/P TR @ amgft 2

ATEVE-QACH Tl (IS-LM curves) & wirew wg Shifam
| 8, 39 sdugee & fag 4gem IweT 3R O @ e
#ifoe

3. Examine the different ways in which wages may

be set In an economy. Obtain the wage-setting

relation. g e el
el ARifEeTell Uiddhladd
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37 Rfter ol i S i el A srdemear ¥
Tl PuiRe &t o wwdt 4 dw ARn RATA (wage-
setting relation) wra =fong

4. Derive the aggregate demand curve. Show the shifts

of the curve corresponding to the decrease in
government spending and increase in the nominal

money supply.

wW AT TF e AR W = X A @ g 1
i weera @ gfe @ aeged aw @ TRade R

5. Explain the relationship between the inflation rate and

the unemployment rate using the Philips curve and

the expectations augmented Philips curve.

fifor aF Iy ga dafie ffew o = 3w
@ AR AR Wl W F 9N Gau S =

ity

6. Discuss the main determinants of the desired capital

stock. Outline the effects of fiscal policy on the desired

capital stock.

ALK "qli' J.:j:“:|].:lr-.'.-”'..-’i wl I '..!L,i'.li,.;.l-'ia
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afsn d wfwm @ qen PR W R Wi
qfow §f wfe w tewda AR B awEl w® e
it

7. Explain the permanent-income theory of consumption,

Compare and contrast it with the life cycle hypothesis.

I ® e I frerm @ =rEnm St S

W TRESH B WA @A g IR A g g
sifare

FTEGl TRITTETeld YNRThTe
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Bl @ B fdw
1 O OWE-TT W fed f sw e e PR me W s
s Rt |

2. WETATE W5 v i@ A = W 5 U T w0 A
Wi WS 1 I A W wvE W e w9 4 g w0

3 WEURONUE ¢ 5w S ¢, IRTEE A = 90w 12 I
BT

4. T -9F W IR Fdon a1 BE A v v F e, AT
T I = AreAw e f B iR )

SECTION A

e v

1. What does the IS curve show? “A higher marginal

propensity to consume makes the IS curve flatter”.

Do you agree?

yrévE A% F i 87 T W A e e g

mﬁﬁmmi"lmmmﬂ

" HETTITITAY TR T Y
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2. What is the liquidity trap? Is there any crowding out

of private investment if the government uses
expansionary fiscal policy when the economy is in the

liquidity trap? Explain.

ffFaftd 2v = 87 s srforaw wem o ¥ w@ A A
w7 wER AR aawg A w5 9w st 2 a o
A Faw & = =6 st 27 aren S

3. Assuming that the actual price level in the economy

is equal to the expected price level, explain how

unemployment is determined in the economy.

7% W we i arferaen ¥ arafe P W@ ST S
R & wuaT #, gaeree F srefaaen § F0wmd 98 Fuiia

Bl 2

4. What happens to the aggregate demand (AD) curve

in the economy if investor confidence in the economy

improves?

aft srderaer A FdwE o A quen § oA sferEen A

N WA T F T B
hTleA=G] HRIIdeTeid UicfhTeoly
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5. Briefly explain the difference between the
Philips curve and the expectations augmented Philjpg

Curve,

ot sk wemaY g waftia Fefer o @ Ay g
Fae o H989 ¥ HEmEy|

6. Explain the concept of buffer stock saving. Discuss
how far the empirical evidence provides support for

buffer stock saving.

A WiH a9d i FEUn w greEg) v Sifw &
FIET W A RS @9d o o e aeee W
Fa B

7. Explain the concepts of anticipated and unanticipated
inventory investment, How are these related 1o

aggregate demand?

yeafid 3R SveiiE WG Faw o smumonst o S
#ifse & wow AW ¥ e wen wuim #7
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SECTION B

woe &

1. Using IS-LM analysis explain the crowding out of
private investment when the government increases its

expenditure to stimulate the economy. What can the

government do to prevent this crowding out?

T - eIgH FAmeioT 1 ITANT SR §Y o WER S
H WeEed wE & o AT =g wem ¢ O Fe Rew
® AET B F = Fifo| 3 w4 A A B o e
w1 F dhal 27

2. Consider an economy

C = 0BY,
T = 1000

I = 800 — 20i
G = 1000

L = 0.4Y — 40i
M/P = 1200

P.T.O.



4893 6

where C is consumption, Yd 18 disposable income, T
is lump-sum tax, I is investment, i is interest rate, G

is government expenditure, L is real money demand

and M/P is real money supply.

Derive the IS and LM equations and the equilibrium

of this economy.

oy =rEen W AR S

C = 0.8Y,
T = 1000

I = 800 — 20i
G = 1000

_ = 0.4Y - 40i
M/P = 1200

Wl C I ?, YD Redvme sm 3, T vaaqa o ¢,
| fFaw 2, i =9 9t W %, G wen =g B, L aaie
g # s M/P awafE g S st #

IR AR T TGN SN qW ferawq @ qged o

%f:‘*r*'u-l ARITIETeTd Ui

':.l[-'l-'."ll.
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3. If workers become more unionized, what happens to

the natural rate of employment and the natural rate of
output in the economy?

uﬁmmmﬂaﬁi,ﬁﬂmﬁwﬁmﬂ
-ﬁzmﬁ#ﬂmiﬁaﬂﬁ#ﬂhm@mmiﬂuﬂﬂm1mﬂ%?

4. Suppose that the economy 15 in medium-run

equilibrium, that is, the actual price is equal to the
expected price. If the Central Bank carries out a
monetary contraction, what happens in the short-run

and the medium-run/long-run equilibriums?

W Wi & sfermen wom @R @ wgeT ¥ 2, o
aEfaE ST T S @ TR 2 ot 55y 3 iR

a@ﬂ#ﬁﬁﬂiﬁﬁ&ﬁ%ﬁ?ﬁhﬂumaﬁmfﬁﬁmﬁmqﬁaq
¥ w Ee B7

Explain the relationship between the inflation rate and

the unemployment rate. How does the degree of
indexation of wages affect the above relationship?

SIS Hrlld el el Ui o
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Mnﬁiﬂmﬂﬂﬁmﬂﬂmﬁﬁﬂ' T

&ﬁmmmmﬁﬁmm#?

6. (a) Explain the g-theory of investment.

(b) Explain the determinants of the desired capital

stock.
(%) Fam @ wg-Rgis § @R Fw

{ﬂ]ﬁﬁﬂt{&?ﬁﬁﬂ?%ﬁﬂhﬁaﬁmml

7. Explain the Life-cycle theory of consumption with the

help of a numerical example.

e 3T i A ¥ IR @ e -aw e
&t = it

AT ARTAETET Ugrasya,
D) il
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2. &= dte vt @ 3 AR
3 wtue ® sm e R

4. WURT HEEHA I #

5 TEUW-TF HIW ﬁﬁmﬁﬁﬁaﬂwwiﬂm,ﬁﬁn
™ I W W v A e iRy

I.  (a) True or false. Explain

(1) Charitable donations made by businesses
are included while measuring Gross
Domestic Product (GDP) us ing the income
approach,

(ii) Interest paid by the Government on national
debt is not included in GDP, but is included

in Private Disposable Income. (6)
(b) (i) Define “money multiplier”.

(1)) What is the money multiplier for an economy
where “0" measures the reserve ratio and
“c¢” measures the fixed proportion of money

that people hold in the form of currency

(derivation is not required).

¥ e I'.'l':lI E

8

|I|I,'.i.,

RARY

e
gy, -
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(ili) “"An increase in “0" and/or an increase in
‘e reduce(s) the money multiplier..” Do
you agree. Explain. (6)

(c) “The higher is the responsiveness of demand
for real balances to changes in the rate of
interest the movre effective is an increase in
Government expenditure in raising output.” Do
you agree in the context of the IS-LM model.
Explain using diagrams. - (6)

2. (a) The higher is the income velocity of money, the
lower is the fraction of nominal income that people
desire to hold as money. Explain using the Quantity
Theory of Money. (6)

(b) Explain how the following transactions would enter
India’s Balance of Payments Accounts. Give the
offsetting transactions too.

(1) A company located in India imports
machinery worth of ¥5 crores from
Germany and transfers ¥5 crores to the
German Company’s (Exporter) account,

(ii) A Non-Resident Indian worMing in United

Kingdom sends ¥5 Lacs to her family
residing in Jammu. (6)

r}T[TEFE_H Hel e dd o] 4 ] w1 "1.1“. P.T.O.
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(¢) Explain what is the liquidity trap? Consider an 1
economy that is experiencing a liquidity trap,
discuss how monetary and fiscal policies will work
ih this economy using diagrams. (6)

3. Given the following information

C = 0.6[(1-t) Y]

t=0.20
I=1000 - 80i
G = 2000
L=03Y

M/P = 900

(Income (Y), Disposable Income (YD) Consumption
(C), Investment (I), Government expenditure on goods
and services (G), (M/P) real money supply and (L)
demand for real money balance are measured in

billions and the rate of interest (i) is measured as a
percentage)

(i) Define the IS curve and arrive at the equation
of the IS line.

(i) Define the LM curve and arrive at the equation

of the LM line, =
hifedvGl Hoiooivid Wil

s

il ol W
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(iii) Find the equilibrium income and rate of interest.

(iv) Which special case does the LM line represent?

Explain,

(v) Find the new equilibrium income and rate of
interest if the money supply reduces to 810.

(vi) Find the new equilibrium if the government
expenditure increases to 2500 (with the real

money supply at 900). (18)

4. (a) Consider the “uses-of-saving identity”

S,, = [+ (S,,) + CA

Where, S, = Private Saving
I = Investment

8, = Government saving

CA = Current Account Surplus

Explain how investment, Government dis-saving
and Current account surplus represent uses of

(6)

private saving?

(b) The following equations describe an economy

where C, I, G etc. are being measured in billions.
h"_.T.I '.'.:rj'.':{‘l' I]:h: I .:I.-I [I] i 1."| I:I_'! E_J!".: I—!--'.:E-I I 1'-[ LT]
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C = 1000+ 0.8(Y-T)

T =100
[ = 1000
G = 4000

(i) Find the equilibrium output and the budget
surplus of the Government.

(i) Calculate the equilibrium output and the
budget surplus if an income tax is imposed
at the rate of 20%.

(iii) Find the full employment budget surplus if
full employment output is 25000, with an
income tax of 20%, government expenditure
of 4000 and lump-sum taxes of 100.

(iv) -Calculate the cyclical component of the
Budget. (12)

5. (a) “If the government increases purchases of
| goods and services in the Classical Model and
finances this expenditure by borrowing,
employment and output remains unchanged.
However, the rate of interest rises and |
consumption expenditure and investment
decline.” Do you agree? Explain using diagrams.

FTei=al * ST ep [ 4] (6)

|
|
CALIND! COLL .3 LIBRARY !
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(b) Given that

Money Supply (M5) = § 1000 and income ($Y) =
$50,000, The rate of interest (i) is measured as a

0.1($Y)

percentage. Money demand [MD)=

(i) Find the equilibrium rate of interest and
show it diagrammatically.

(i1) If the rate of interest is 2%, how does the

system move towards the equilibrium?

(1) If the income increases by % 60,000 then
what is the new equilibrium rate of interest.
Show it diagrammatically.

(iv) If the income increases by $ 60000 and
the Central Bank does not want the rate
of interest [as found in part (i)] to change,
then by how much should the Central Bank

change the money supply? Illustrate
diagrammatically, (12)

6. (a) How will an increase in labour supply (outward
shift of the labour supply curve) impact the
Aggregate Supply curve in the Classical Model?

Hiterea] ARMEeid UIdhTay
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What happens to the full employment level of
output and the price level? Explain using Labour |

demand and Labour supply as functions of the
real wage rate. (Use diagrams). (6)

(b) “As price level rises along the AD curve, the
rate of interest also rises” in the context of the
IS-LM model. Do you agree? Explain while giving
diagrams. (6)

(c¢) Consider the following information on base year
output and prices and current years’ output and

prices
BASE YEAR CURRENT YEAR
Goods | Quantity | Price (¥) | Quantity | Price ()
20 100 25 100
B 45 200 45 350
C 30 300 35 250

(i) Calculate nominal GDP in the current year
and the base year. Calculate the rate of

growth, e
wTeral Hi el -._Luw;.'trrﬂﬁilﬂll
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(1) Calculate the real GDP in the current year

and the Base year. Calculate the rate of
growth in the real GDP,

(1) By what percentage does price level
change from the base year to the current
year if you use the GDP deflator
(approximate to two decimal places)?

(6)

L (¥F) o=@ @1 s@w W Fiim

(i) 9@ SRR = I FH qHa e, IR
(FEhdt) =t s T el B R T o
TF W WiE & w2

(i) U F=0 W WER 370 B =na e §
miaw 8 2, A Pt sy am F wie )

(6)
(@) (i) “o " = oRwfte i

(if) v S @ fg o o w @ wet <o”
o S W A # S o AW
AW R WA @ W uw @ Rt sgTE W
qo & (sge o T T R))

wllolrg] HaTldeem HoridT@ma  PU.T.O.
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(i) #Bniﬁﬁmﬂcuiﬁmwﬁt
“miinwmmilmml
(6)

(n) “wmr @ ¥ wwds @ R T I a7
%) wiRBaden e gl o, ST TR
sewr ¥ g S 81 S WA B W v
IS-LM Wiew @ el ¥ womw &1 swel w1 v
TE W e (6}

2. (%) mﬁmﬂﬂmsﬁmﬁ#ﬁ,ﬂmmw
T5 W IE B W B B R W o w e ¥
@ e o & uRaw RgiE I we

S (¢)

(®) @ B Pl 3-8 wra & e I
¥ D wAW W SRR A -3 W TR

(i) wea ¥ fuw v wof Wi ¥ 5 w3 99
1 R FEE W R sk 75 wdE e
o (Frafes) & @@ § Yo 3@ B

(i) g frren & ww w qEn gw aFEd
WA W9 § O o 39w aRam & §5 W
e B (6)

bIeT] HRTGeTery UNThTHYg
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() L [ R ——
R v e o wr s w0 o 2, ol
N s v anborren ¥ Mw s qorrrie At
SR W Jwd e By w A (6)

3 Pl sl & of ¢

C = 0.6[(1-1) Y]
t =0.20

I = 1000 — 80i
G = 2000

L=073Y

M/P = 900

(s (Y), wisa @ (YP) 3o (C), Fw (1), s
S T W wER =@ (G), (M/P) wwalew ymr e
s (L) arafas 9@ W @ W0 @ I § war s @
A wre W (i) W AT ® W A W oW )

(i) 1S 7@ @ afwfde #ife SIS T ® wewm w
H = AR YT e
KALINDI CDLLF_Gt LtuRAm
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(i) LM 7w =t uftwfe 9w s LM @ & St
W e

(iii) wge= wa o ww T A AR

(iv) LM e fre Riw se@ = wffRfte =@ 21 ey
Hifaw)

(v) @R 3= sigfd s10 o w9 B ot B A A wgem
AT AR =W =W A FiTw

(vi) aR et =@ 2500 7% ¥ W B (Tl @
YR 900 W) & A WIET AW HHor (18)

4. (w) ‘v aRRE & swm w AR ik

Spu =1+ (-8, + CA
wEl, S, = Mol ==

[ = fAam

S =W T=w

govi

CA = W @& siftriy

gﬁﬁﬁﬂ.mmmwmsﬁiﬂ
vER Bl wwe W gwneh ey o #7 (6)

i) HRITETHY TRRETAY

KALIND! COLLEGE LIBRARY
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(%) PR st 7 e 71 o e §
C LG st % fftwer ¥ s or o #)

C = 1000+ 0.8(Y-T)

T =100
I = 1000
G = 4000

(i) SR & 4907 IART I Toc JAY AW
LAl

(i) aR R 20% i w ¥ @AW wwr P, &
Hor Jeue AN a9 AR i Ao i)

(iv) e qf I Iearewr 25000 B, Fovedl smaew
20%, ST =T 4000 3R TFHT w100 B,
f of IR wwe sty ww Wi

(v) aoie & Wi wewm @t o aifo
(12)

tape] WRI @l URTHTAYU
oAl p | -

~ ) | 4 Yy
(ALIND| COLLECE LIBRARY p.r.0
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5. (=)

14
uaﬂmmm#‘ﬁ.ﬁaﬂfﬂmﬁqﬂ
mwg@rmwﬂmﬂﬁwmm
2 @ dom s e Safcarta At &1 e,
s 7 ag T # gl i =g A A ¥ e
st B war s wEwa #7 FR@ W IV wea

s | (6)

fRar wnr & &

g7 # @y (M®) = §$1000 IR FE (SY) =
$50,000. ware a0 (i) = wEwE & ¥4 A WO A

(wP)- 0.1(8Y)

Bl 5 i AW

(i) = & ¥@ge = A Fifaw s W aREn
W ¥ T

(ii) af = = o 2% B, A I T N AN
Y ged@ 7

(iii) aR 5@ % $ 60,000 & gfa AR B, 7 ww N
At U W R ) R ey v} Twe
BTG Hallde,

KALINDI COLLEG: uéé@m
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(iv) af® s % $ 60000 ¥ gfer A 2 i AA
A% e W owste B owa (i) ¥ o o 2,
# ufada aff wen wwar 2, @ *fa FF
I g ¥ freen atadar wen w7 swea
W ¥ =i (12)

6. (%) m yff A gfex (w= afE = W wEd wwem)
e Aww ¥ v g 9w @ FR gl w7
Hﬂmﬁmﬁmﬁ?ﬂ{ﬁmwﬂﬂmi?
A AAGR o H F & FT W WW WA HR 5
O & IEW o qEAEd| (IS W I
i) (6)

(@) foq-verew Aisd & G F - AD = F
Y AoF T dEal B, @ @ W @zt 27w o
aEae 7 A o9 EU wwerEd) (6)

(1) FmuR A ® Fewe AN A I e A & Ie
R e w FefoRe el w ffer il

eR Tl e TE"E'] Helldellofdl H¥Tdh el 4

KALINDI COLLEGE LIBRARY P.T.O.
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anur o .
e T
A 20 100 | &5 >
- = T 45 350
= == 300 35 =5

(i) =g = sk R = ¥ AT AEd A e
#Fifogl e = &t oSG

(if) =g = 3R S 7€ ¥ A FER a0
| R WA A R W & e
Fifsre

(iii) af? amr AEG R (Fmw @ = -
TE) FIWEW AR ¥ A smm af 99

T T I A R v W =
27 !

-

R

. L n e e

Pl ~GT HRTIUE e VN 1 4]
% L] -'I I"-t'
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[This question paper contains 4 printed pages.]

Yu“r Rull anilr-fuﬂll'l!"

Sr. No. of Question Paper : 2131 H

Unique Paper Code : 62417601

Name of the Paper : Contemporary Policy and
Institutional Framework

Name of the Course : BA Programme (CBCS)
Semester : VI
Duration : 3 Hours Maximum Marks : 73

Instruciions for Candidates

1. Write your Roll No. on the top immediately on receipt

of this question paper.

/
;f

2. Attempt any five questions,
3. All questions carry equal marks.

4 Answers may be written either in English or in Hindi; but
the same medium should be used throughout the

paper.
gl = forg Fém
| gE wer-uE @ e @ e Ry e PR s we sy
FFAI fofey |
fresl dter wEAl o Ie A

L..I.illl.""i"-"ij Hujldaiio)u ALY

KALINDI COLLEGE LIBRARY
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3wt e & ot wwe

4. T U R N o wn wwd ¥ S @ v ow ) mem
=1 374 A wen iR

1. What are the objectives of Micro, Small & Medium
enterprises Development Act (MSMED Act) 20067
Explain the main provisions regarding promotion &
development of the MSMEs in India.

e, Y 3 wemw Iew faewm wfefmm (MSMED aftifRas)
2006 T TUTT TN BT WRT W UAvECHE © WOR SR e
¥ Hald FE wEuEl €1 = it

2. Seema wants to start a new business enterprise but
she does not know about the various government
schemes for SMEs development. Guide her & explain
the major government schemes for startups & SMEs

development.
o vE W oEEiE IO Y ST e oo 98
o frem & fav Al e deens @ ar d T

WA 81 FEET Artad Fife 3 e i e
® g wm @@ el & AR H Tl

AT HRTAETHY eidmTay
KALIND] COLLEGE LIBRARY
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3,

3

Globalization has proved to be a mixed hlessing foT

the Indian MSMEs. 1s it true? Justify your answerl

with the help of some examples.

ﬂ‘lﬁmﬂnﬁqqquﬁhqwﬁﬁﬂmﬂﬂﬂﬁm
1 T wE v 37w el @ wewm A ww I P
It #ifemg

(a) What are the main objectives of state financial

corporation (SFC)?

(b) Discuss various services offered by NABARD.
(v) v i Frm eveUwdrE ® wEH 3eE = E7

{ﬁ}wﬁmﬁmﬁﬂﬁﬁﬁqﬁhaﬁmﬁ
EalEd

What are the different industrial & labour laws
applicable for MSMESs in India. Discuss the objectives
and salient provisions of industrial & labour law
applicable to MSMEs.

s 3 vowaead & fog wrp ffieT stefes sk s wem
ey &7 CAATHE T N SAE S W wE R ey
aazgmmﬂlﬁfqtaﬂiﬁﬁml

i Jlil LR

K B Sl

ALL D! GDLLE‘(‘E | JBRAR P.T.0.
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6. Define wages according to Wages Act 1948, Discuss
the objectives of this Act. What are the permissible
deductions from wages according to Wages Act 1948,

Aa s 1948 ® sER wogd w0 oforfie e
Fufas & Jiw W o i e afofaw 1948 2
FIOR 999 § FTNT wer w7 B

7. Short note - (any two)

1. Laws related to women & child workers.

2. Support for enhancing marketing, production &
export performance.

3. Liberalization

4. SIDBI

dfered fewadit- (=1 &)

| AfEen vd we wfEe & watta w

2. Fgorr, IaEe s e wedi @ we & fog T
3. JEE

4. Tl

S |5, N e 13, N 3 . -
BT ARNAE 8 YidhTold

KALIND! COLLEGE LIBRARY  (99)
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[This question paper contains 4 printed pages.]

Your Roll No.....cooeinuee '
Sr. No. of Question Paper: 2218 H
Unique Paper Code 62417601 |
Name of the Paper : Contemporary Policy and

Institutional Framework

Name of the Course : BA Programme (CBCS)
Semester : ¥I
Duration : 3 Hours Maximum Marks : 75

Instructions for Candidates

. Write your Roll No. on the top immediately on receipt

of this question paper.
2. Attempt any five questions.

3. All questions carry equal marks.

4, Answers may be written in English or in Hindi; but

the same medium should be used throughout the

paper.
[H”H_FIT Tfrmj ) e ] i.'.,‘. Hlal il P-T-G-
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el & g fAdn

1

W wrr-ur B PR A s Ry m Feiffa s w s
FwaE St |

aft weA w1 v

weft well @ s T R

o ST o7 B A R s wwa ¥ At gt o ¥ o A e
1 Iyam faEan s ey

What is Micro, Small & Medium enterprise
development Act (MSMED Act)? How is MSME
(Manufacturing) different from MSME (service)? Also
explain the challenges faced by MSMEs.

e, oY vd o IaW fawe s (MSMED siftfee)
1 27 gwvauas (fafemion) veeaend (Fan) @ fm waw =
27 CAAGHE & e A A TR AR A S wEm

Comment upon the changing context of M5MEs in
the era of liberalization,

Tl # gU W CACEURE ® @ee ®ew W el
L e

HTer=c] HETGETe UETHETAa A

KALIND! COLLEGE LIBRARY
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. N
3. Ms. Neetu wants to start a manufacturing activity but

she does not know about the various acts applicable
on her business activity, Help her & briefly explain

the important industrial labour laws which she must
know.

Tht A v R R e e F AR .
o EEEEE TR wowm A P & om
A B W ¥ 3 Wew #ife AR wEe st s
FEA H AN H HET # mad e o ¥ 3= T
TET

4. Discuss various way and means of accessing the
Government helps in developing the promotional
programs for the small scale sector in India.

WRE ¥ W IANT 4 @ g vER wEE el e
¥ wrwr aF gy @ At 9l i weE woEE wne

5. What are the different types of financial & non
financial incentives. Also discuss types of monitory

incentives in detail.

Ry e & farelm o - Rl sheeey ww #) S
S @ waERl w0 few @ = A
' -;||'{.I||.'.'Hi

FTar=a1 ARIdElcid 1

KALINDI COLLEGE LIBRARY
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6. Discuss the various roles & objectives of District
Industries Centers (DIC).

foren sahn AR (Sordd) ot Rt wfama sl 32w =
== wf)

7. Short notes- (any two)
1. SFC (State financial corporation)
2. NIESBUD
3. Lease financing

4. Globalization

gfgre femfoaf-  (FE &)
1 vEeEEl (e faeie B
2. AMgaE

3. 9T fEedme

4. Avdraaoy

HTed=aT JARTHENTI WikTdhloy

KALINTH COLLEGE LIBRARY (500)
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Your Roll Nowimmenees
Sr. No. of Question Paper : 4936 H
Unique Paper Code . 2272201201
Name of the Paper + ¢ Introductory Macroeconomics
Name of the Course . B.A. (Prog.) Economics
(Major and Non-Major)
(DSC)
Semester |
Duration : 3 Hours Maximum Marks : 90

Instructions for Candidates

1. Write your Roll No. on the top immediately on receipt
of this question paper.

2. There are eight 'questin:nna in the question paper.
Answer any six questions.

3. All questions carry equal marks.

4. Answers may be written either in English or Hindi:

but the same medium should be used throughout the

paper.
Bl ed~ T ] HE| ¢ AT

!l ' Widhl& e
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Bl & A fAdw

1 W WE-TT B e f aw Ry w Pifa e w s
Fhaien fofRa

2. WH YA N 8 W ¥ | et 6 WA & v Ao o

I N T R FE e E

4. TEYH-TF F1ITW ﬁ‘ﬁ’i‘rmﬂﬁﬁﬂﬁw wrar A A, AfET
A IERI 1 AW U B AT iR |

l. Explain the steps involved in the estimation of GDP

by income approach. How are the three methods of

measuring national income reconciled? (15)

I FfCHV ¥ Whel We] IAT B FAA A WA Wl
W W A T FG A AW @ A aden B A
B8 B smr 27

siferd] ARTTEETE URTH1AY

"ALIND! COLLEGE LIBRARY
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2. Derive Aggregate demand curve. Explain the reasons

“for its downward sloping. (15)

[ WA AR e W) wED i T R mr
e Sifdg)

3. Explain the money market equilibrium. Explain the

mechanism of how a decrease in money supply affects

the rate of interest in the money market. (15)

ﬂmﬁwﬁwﬁtwmiﬂﬁm
W W DY Il T 2, e R e
Fifag|

4. Explain Fishers’ Quantity Theory of Money. Given
the QTM, assume that the income is 1000 units and
money supply is 400 units, Also assume that the

velocity of circulation of money 18 5. Calculate the

aggregate price, | | (15)
Hiferral HATAETH U U@y

KALIND! COLLEGE LIBRARY
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M%ﬂ%ﬁ'wﬁmﬁmﬁlmﬂm k|
m,mﬁftmmnuqﬁziaﬂrﬁﬁmﬂﬁmu{ﬁz
mE W A B uw @ dued W A 5 8 e

I T W

- (i) Explain the effect of change in fiscal policy on

the equilibrium level of income and output.

(i) Distinguish between budget surplus and full
employment budget surplus, which one is more

useful measure. (7,8)

(i) A AR IEEA T YA WX W Uweem AR X

TEaE W WWE S e i

{ii}mmmqﬁmmaﬁﬂwﬂﬁ
st we e, T ¥ F @ Hfow I I

#
hIfel=q1 HRITdUTeld Ydadhad

KALIND! COLLEGE LIBERARY
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6. Suppose you have the following information about a

three sector closed economy -

Consumption C = 20+0.8Y,
Investment I = 50
Tax T =10

Government Spending G =20

(a) Find equilibrium level of national income.
(b) Find equilibrium level of consumption and saving.

(c) Show equality of leakages and injections.

L]

(d) Calculate equilibrium level of national income when

tax revenue is increased by 10, (4.4.4.3)

WA AT ANE W A et 9 svieaeq f §R
ﬁﬁﬁﬁlﬂmﬁmﬁi-

T i -I'\-."I 'm'\.'-r'll
BTl l bl -

«<ALIND! COLLEGE LIBRARY P.T.0.
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W C = 2040.8Y,
fAaw I =50
| T =10
wWEN | G = 20

(¥) T s w0 dge W AW
(@) IiW 3R w9 W Age WX e S
(m) Rem @k e N wwar Rem)

(7) & a9 ¥ 0 9 gE BN W I8 3w @ dge

T OH AT w

7. .Define money multiplier. Explain how the creation of
credit by commercial banks can have a multiplier

effect on the money supply in the gconomy. (15)

X —_. - T =57 ]
.l|'i'j"r-1l J-i.l'-:'ll"':t:'lllln.""'l "'-\-.'\:J".'.I-';"'i"--l
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=1 o = afewnfam oY) =een Fifeg B afofsas $1

BN W & goe w1 anfegmen ¥ qm g w i g
=X 8 wwa

8. Write short notes on any three ;- (5%3)
(a) Fiscal Policy
(b) Monetary Pniic}r
(¢) Quantity Theory of Money

(d) Macroeconomics issues

(e} Consumption function
&=t 9 w wferg fPofiml e - -
(37) T A |

(7) ‘ﬂ'fﬁ'!l? e |
fel=al ABlldenea . am
KALINDI COLLEGE I IBPARV ~ P.T..
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(@) & =1 W faerd |

(z) wafe sdwe 2 )

() =97 e |

X a1 HF 1 TI ek p o
IZEH_F"'I"'-.U il I i ] G !
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?IHII' Rﬂ“ Hl’l ----- s pasmEapnd

Sr. No. of Question Paper : 5026 H

Unique Paper Code 2272201202

MName of the Paper :  Basic Statistics for Economics

MName of the Course :  B.A. (Prog.) DSC

Semester : -1

Duration : 3 Hours | Maximum Marks : 90
stru idates

1. Write your Roll No. on the top immediately on receipt of this question paper.

2. Attempt all parts by selecting three questions from Part-1 and two questions from
parts- 11, III and IV each.
3. Sub-parts of the questions to be attempted together.

4, All guestions carry 10 marks.
5. Use of Simple Calculator allowed.

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

e & e Fédw

1 @ wE-13 & fEd B e fe o Fuiie e woae s W

2 m-l%rﬂwm#ﬁm—ll,lﬂaﬂrlvﬁﬂ-ﬂmwﬂﬁmm
W |

3. Wl & I9- WAl W OF A9 B & 50 |

4. wW U 10 HE H E

5 WA fEmect @ I A S R

6. T V-9 w1 IR e o S A v v # A, A ot o W o v

G Rl
‘h—lJf_.l’l"hl "L“""':' ed gl ;.;\,"\:':I'—:il'.'l'-.
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l'r

Part — 1

o of

(6)

(i) What are the problems with non-random samples? Explain any tW

them.,

(i) Explain how the relationship between the mean and median
provide information about the symmetric or skewness of the data’s
distribution, (4)

(i) ﬁ-mqﬁﬁmwmﬁi?ﬁ%ﬁﬁﬁﬁﬁmﬁm!

(il) == f& sy s wftaen = 4= o wag A 2 fewor 2 TwiE w R
TR AT T WE w2

(i) What are data collection methods? Explain measurement error. (4)

(i) Calculate variance, standard deviation and coefficient of variation for the

following data :

10, 12, 14, 15, 17 (6)

(i) o e Rafird = 27 A R = wwwE
(ii) frefarfers iEdl @ forg o, e Rrae sl R @ wons o e =

10, 12, 14, 15, 17

(i) Explain any two of the graphical descriptive methods for qualitative data

and any one of the graphical descriptive methods for quantitative data?
(6)

R HWEMaeleid uvaaiy
1 b

KALIND! COLLEGE LIBRARV
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(ii) Calculate the mean, median and mode for each of the following samples :
(a) 18, 9, 14, 14, 11, 15

(b) 13, 14, 16, 14, 12, 14, 15, 14, 16, 12, 13, 14, 15 (2+2)

(i) Tomers snwd % fre SR aviEreer af F @ Al A A e e
& faw s adarsms ol & 3 R v o) =owem =)

(i) Frffr wom T3 & R W, witmw i aEes 2 e

(a) 18, 9, 14, 14, 11, 15

(b) 13, 14, 16, 14, 13, 14, 15, 14, 16, 12, 13, 14, 15

4. (1) Write Chebyshev's Rule. (4

(i) Consider the following sample of five measurements
6,7 7,6, 9. (3+3)
(a) Calculate the range, 5%, and s.

(b) Add 5 to each measurement and repeat part ().

(i) < =1 e fafe

(ii) o W @ et e W RAR w6, 7,7, 6,91
(a) =, 2 &N s, o TN L
(b) v #m ¥ 5 W 3 wmr (a) A AR

Tl WAt UiaTaa

KALINDI COLLEGE LIBRARV
PT.O.
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Part - 11

5. () Two dice are tossed. Find the probability of getting ‘an odd number on the

first die or a total of 77 (4)

(ii) A bag contains 4 white, § red and 6 black balls. Four are drawn at random,
Find the probability that (3+3)

(a) No balls drawn is black

(b) At least one ball of each colour
(1) 2 o gom R ¥ ‘v oW W v e dem W R 7 A A wiEwa ae
Hifarg)

(i) 7= de % 4 a%e, 5 W 3 & FER AT B AR Ogfeaw w0 A e aw
T Wigwa A S

(a) FemEd 78 =i 9w A8
(b) welw T & &H | FH UF T

6. (i) A number is chosen at random among the first 120 natural numbers. Find the
probability of the number chosen being a multiple of 5 or 15? (4)

(ii) Let P(A) = p, P(A|B) = q, P(B|A) = r. Find the relation between
p.q. T for the following case : (3+3)

(a) Events A and B are mutually exclusive

(b) B is sub-event of A

'th-h:q"ﬂ;.] II|='-|i|"'|.‘-"l|" L AR RN |

KALIND| COLLEGE LLGRARY
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(i) o=t 120 wFlw wEmd ¥ A vw wew W mRow W A T owew # FN
T wEn ® 5 W 6 W OUR B AN wirwm wm A

(i) w1 P(A) = p, P(A|B) = q, P(B | A) = r | Pr=fafem fafs & p,
q,rﬂhmmﬂiﬁﬁ?:
(a) wesmi A 3 B wew sm ¥

(a) B, A =t 39-wz=1 #

7. (1) For two indcpendent events, A and B, P{A) = .4 and P(B) = .2. Find
P(B|A) and P(AUB)? (4)

(ii) The contents of urns I, I1, III, IV are as follows :
1 white, 2 black and 3 red balls,
2 white, 1 black and 1 red balls,
3 white, 2 black and 5 red balls, and
4 white, 5 black and 3 red balls

One urn is chosen at random and two balls drawn from it. They happen
to be white and red. What is the probability that they come from urn

v? (6)

(i) &t weta Wzl & fog, A ok B, P(A) = .4 sk P(B) = .21 P(B|A)
s P(AUB) wa i

HITA-S] JAFTAE o5 L Sviir | en oty

KALINDI COLLEGE LIBRARY
PT.O.
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(if) =em 1, 11, 111, IV o wwet 78 w2
| W93, 2 W R 3 wW
2 ART, | W IR | wW W,
3 A%E, 2 W SR 5 @ WE, I
4 AT, 5 WA s 3 W A
wmwﬂﬁﬁm*mﬂ%ﬁﬁmmm

ﬁﬁﬁaﬂtmﬁﬁilﬂmﬁmiﬁﬁimﬁ'%ﬁﬂﬂm#?

Part - 111

8. Given the following probability distributions of Aand B : (4-+4+2)
' Distribution A Distribution B
X P(X) X MX)
0 0.50 0 0.03
I 0,20 1 0.10
2 0.15 2 0.15
3 0,10 3 0.20
3 0,05 + 0.50

(a) Compute the expected value for each distribution.
(b) Compute the standard deviation for each distribution.
(¢) Compare the results of distributions A and B.

BT HEHE ol Egmicid
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A 3k B = Peafafem wies fem fiv w .

Distribution A __ Distribution B
X P(X) X P(X)
0 0.50 ] 0.05
1 0.20 : I 0.10
2 0.15 2 015 |
3 0.10 3 0.20
4 0.05 4 0.50

(7) viw famor & fog sifem W o e W
(@) v famor & fou wew faeee & TR w7

(@) A st B & ufor o geen o)

(i) A random variable X follows the continuous uniform distribution with a lower
bound of 5 and an upper bound of 35. (2+4+2)

(a) What is the height of the density function f(x)?
(b) What are the mean and the standard deviation for the distribution?

(¢) Calculate P(X =10).

(ii) Explain continuous uniform distribution. (2)

(i]wmﬁmmﬁﬁﬂmmﬂtasﬁmﬂ!ﬂmﬁmm
B w1 FgEw @ B

tHTieT ! H Piftied el 'I;h fga el iy
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(a) wes wom f(x) # swrf = 27

(b) fem & faw wen dw weren faoew wa B0
(¢) P(X >10) #t men =¥

(i) =@ wwen faeon &) wowET

is normall
10. (i) The number of texts sent per day by a sample of 811 teens 15 0 y

distributed with 2 mean of 38 and a standard deviation of 7. (3+3)
{(a) About how many teens sent between 24 and 38 texts?

(b} What is the probability that a teen selected at random sent less than
B18 texts?

(ii) Write a note on the standard normal distribution. (4)

{i]aﬂﬁiﬁﬁﬁ%mﬁmﬂﬁrﬁwﬁ%mﬁﬁaﬁﬁﬂmmiuﬁ
e s 7 & AeE e ® A faka @#o@E R

{a}zdﬁﬂﬂﬁ%ﬁﬁﬁﬁﬁﬁﬁﬂﬁﬂﬂmﬂ?

(b}ﬂﬁhﬁiﬁ?ﬂ;ﬁ@ﬁ?ﬂﬁiﬁﬂqmﬁmaﬁﬁ%m
W 27

(ﬁ}wmmmwﬁmﬁﬁﬁm

Part -1V

11. (i) In a representative sample of 307 college students who studied 3 hours per

day, the mean GPA was X = 3.11 and the standard deviation was 5 = .66.

sirer=eT Henadiold URTHIeY
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Of interest is u. the true mean GPA of all college students who study 3 hours
per day. (1+3+2)

(a) Give a point estimate for u,
(b) Give an interval estimate for . Use a confidence coefficient of 0.98.

(¢) Comment on the validity of the following statement:

"98% of the time, the true mean GPA will fall in the interval computed
in part b.”

(i) Consider a normal population distribution with the value of sigma, o,

known. (2+2)

(a) What is the confidence level for the interval x+2.81 urf Jn?
(b) What is the confidence level for the interval ¥ +1.44 n‘.’ﬁ ?

(1) wfafem 3 9@ a3 99 307 Siaw 2§ wERE ¥, d@sm GPA

x =311 @ 3 a9% faam s = .66 a1 Raaeh ot am 2 u, FEw
= @it ZEl o1 w8 wma GPA W wRfts 3 w2 anmmw v f

(a) p * fow v= Ry s
(b) p & fow vw oo AW ¥ 098 & famEw oE W IWER

(c) PR = o dum w ol =t

“QR%, wwg W @it wmem GPA v b W wven fey 7w seow A fw
weam) "

ATl gl HelTdelloid HevhaEedy

KALIND! COLLEGE LIBRARY PTO.



5’]'1!5 - 10

(ﬁ}mm.ﬁ.ﬂmﬁmwmmwﬂwqﬁ'

(a) oo 4281 0/Yn ® g frmm = T B7
(b) JTT %1144 ofVn * R Pvaw ww @@ 37

12, (i) Suppose you are interested in conducting the statistical test of H,: p =255
against H : p > 255, and you have decided to use the following decision rule:
Reject H, if the sample mean of a random sample of 81 items is more than

270. Assume that the standard deviation of the population is 63.  (2+3)

(a) Express the decision rule in terms of z.

(b) Find a, the probability of making a Type I error, by using this decision

rule,

(ii) What do you understand by estimation? Explain the difference between
interval estimator and point estimator of p? (5)

(i) aF @fer B s H: p = 255 @ Rem H p > 255 = wiadia
wierr T 4 9w #, 3R e Feefafem Polm fee o= o smm =
=1 folg fr 3. H, =1 sdlen & 4R 81 v ® agRew w9 w0
o WA 270 @ s # AW A S @ e e e3 R

(a) fofy Fmr = 2z & @M & == W

(b) =8 frfa fem =1 3w w7, TRY | 3R wo o wiiww = oo
g |

(ii) s A oM ww WA B7 g B AW FEw ok Ry s @ b
H A W

13. (i) What do you understand by p-value of a test? An analyst tested the null
hypothesis that p >= 20 against the alternative hypothesis that p < 20, The

wTa HRIHETeT UsiETsy
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analyst reported a p-value of .06, What is the smallest value for which the
null hypothesis would be rejected? (4)

(i) The label on a 3-quart container of orange juice states that the orange juice
contains an average of 1 gram of fat or less. Answer the following questions

for a hypothesis test that could be used to test the claim on the label.
(a) Develop the appropriate null and alternative hypotheses.

(b) What is the type | error in this situation? What are the consequences
of making this error?

(¢) What is the type Il error in this situation? What are the consequences
of making this error? (2+2+2)

(i) oot & R-wer ¥ am = wEa ¥7 vE fAwmw T = oiwes @
4 >= 20 T d5fum TWEEE p < 20 & Feg A frm A
¥ 06 @ -ww A gE M T W o A9 w2 Gew e o=
ufterea @t FerER e smem 7

{ﬁ}ﬁﬁm%a—ﬂlﬁmﬁﬁﬂ%mﬁﬁmm%ﬁ:ﬁﬁni
st 1 TW AT 364 w9 99 B B UE gitwes wiEm & e ek
s & I ¥ R Swm Saw W TR w uosw wee & fow oW

wFa B

(a]ﬁﬁﬂq?ﬂaﬂiimqﬁmmfﬁl

{h}mﬂﬂﬁimﬂlaﬁmi?ﬁgﬁﬁﬁﬁ%qﬁmﬂi?
@ A # @ & ufow w=n ¥

{c]mﬁqﬁimllaﬁwi?ﬁaﬁﬁmﬁﬁwﬁmwi‘?

I'}.r]]:"f"ﬁq| bl it
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Name of the Paper . Principles of Macroeconomics I1
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Duration : 3 Hours Maximum Marks : 75

Instructions for Candidates

1. Write your Roll No. on the top immediately on receipt

of this question paper.
2. Answer any 5 questions.

3.  All questions are divided into Sections A and B.
Attempt any 5 out of 7 questions from each sections.
Section A has short anslwer questions and each
carries 5 marks whereas Section B contains long

answer questions and 10 marks,

4. Answers may be written either in English or Hindi;
but the same medium should be used throughout the
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orEl & fAu fdm

L

™ w13 # faed B gw Re o e s o soey
Fwa fafey
B 5wl & Iwe AR

T W ) W - 3 T e —w ¥ R B 2 aee
WA 7 v XA ol 5 vl & g A | wE A ¥ g
IE0T W B v W 5 3 w2 wafe wE | ¥ F A 3wi
U § 3R WEE 10 3w

T -9 I A ar 7S ot v o 3 S, SRy
T IT & e v S B i

SECTION-A

If the demand for money is independent of the interest
rate, i1s the LM-curve vertical or horizontal?

afe @ A W WY waa oA F LM -a% e
o dfw B 27

Explain why the IS-curve slopes down and to the
right.

TR T AR s o Sk o g gen B B

[ b = 0¥ i
e =g el vbed | 0 wRESREITN S P
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3.

What does aggregate supply relation show, if the
expected price level increases then what would be
the impact on the aggregate supply curve?

W -qf sey w wefer 37 af? wenfivg - e ww w2
? & ww-yfi aw W owr we @y

Explain the concept of wage-setting relation and price-
setting relation (Diagrams are required).

ﬂa@-mmﬁrm-ﬁtﬁmmﬁmaﬁ
R W (INE JEAET )

Define unemployment. Discuss the two principal costs
of unemployment,

W T #7 Ao W A WHE W W o W

Explain the concept of the J-curve.

J-TF &1 HEUROT & SR i

Explain the relationship between the current, capital

and financial accounts.

U @A IR O @ i fAdie @ & de way w e
. d

PETTTEE o
DMl HE]] | €4
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Section—-B

l.  Draw the diagram of 1S-LM framework. Indicate ip
which direction and why the 1S-curve would shift if

- subsidy is given to investment,

IS-LM Zi ®1 3R @ g9 & R e o afed
& W B A IS-Tw fee Rw ¥ s =l Rl g

2. The following equations describe an economy (C, I, G
etc., as being measured in billions and i as a

percentage)

C = 0.8(1-t)Y

t = 0.25

I = 900-501

G = 800

L = 0.25Y-62.5i

M/P = 500

(i) What is the equation that describes the 1S-curve?

(1) What is the general definition of 1S-curve?

HTTedvg ] HEldel v d '--_‘hlhiul.rln;.l,

muw COLLEGEL IBRARY
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(i) What 1s the Equafiun that describes the LM-
curve?

(iv) What is the general definition of the LM-curve?

(v) What are the equilibrium levels of income and
interest rate?

frafafas v o mﬁmﬂwmﬂ;‘haﬂﬂi (C,1,G
goate &t fafemT A o wrn # o | @ wRme @ w9 ¥)
C = 0.8(1-t)Y

t = 0.25

I = 900-501

G = 800

L = 0.25Y-62.5i

M/P = 500

(i) SETE-ach &1 U HA A T T 87
(i) IS-=m = wmrw ftwmr = 27

(i) LM-a% =1 9oiF e e Wi =@ #7
(iv) LM-a% = gerg qivmr = 87

(v) sma(Y) sk == 'E?.‘{li} % ugee W o E 7

Fifed =gl HRHSY ' LN b4
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3.

(1) What is the crowd in-out effect? Can the
crowding- out effect be avoided?

(n) Explain the impact of an increase in
unemployment benefits on labour market

equilibrium,

(i) wafn I wim =0 37 5 wefT sEE wvE A
FaEHA1 I o ghel 27

(i) »m ¥R ¥ge= W FRwmd ww ¥ gfe F e i
e ity

Suppose that the markup of goods prices over marginal
cost 15 5% and that the wage-setting equation is

W = P(1-u), where u is the unemployment rate.

(i) What is the real wage, determined by the price-

setting equation?
(i) What is the natural rate of unemployment?

(iii) Suppose that the markup of the prices over costs
increases to 10%. What happens to the nature
rate of unemployment? Explain the logic behind
yOUr answer.

Gberads fonia

Tl e A BREE AT
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mﬂmﬁmmmmﬁmﬂﬁms%
? stk o - Frndivor wdireor W = P(1-u) B, w8 u FRorma
W B

(i) m-mmmmmmw
27

(i) *RAmd &t wHRE = T 27

(i) W s & sra ¥ 3 o @ IFHAT 10%
A% 92 WA 21 AN T UFHH = F >0 g 27
T IR T T T W @i

5. Suppose the government is running on a budget deficit
and decides to reduce it by decreasing its spending
while leaving taxes unchanged. How will this affect
the economy in the short term and medium run? Explain
with the help of the aggregate demand and the
aggregate supply model.

g dfee & wWEr T9 9w 9w W 2 Ak w1 oWy
Fufafdd DT B¢ U @9 o T T §H TH A W
fofa 3@ 21 FTEFEE SR NEWERE | 98 ddEraen Wy
27 ywifaq Fn? g W -wn0 9 WeE w6 weww /

R FHifg|

Hefvig ] Hi i Ui ep el
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6. Explain the short-run irade-off between inflation and
unemployment. What are the policy implications for

short-run fillips curve?

TR o Ao & @ FeTEE dau e 5y
e e o @ fg Afee ARad = 27

7. Explain the following concepts :—
(a) Mominal and Real exchange rate.

(b) How exchange rates are determined . A Supply-
and-Demand Analysis.

ffefas sraamnsl & sRE &} -
(%) = #i arafas B 5

(@) ¥ Rfwm & FefRe &t o 2: o sk =
fereetmon |

STl 2l "R darer
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. mm-w%ﬁaﬂﬂmﬁqwﬁ!ﬁﬁummm
e e |
o fedl 5 wel & IR AR |

3 0 e EE - 3 T EE - ¥ R | v
wE A 7w A A el 5 v B e A | @m o ¥ ey
IO WS B UE URE 5 3 o o weE = A W o =
wI B SR Weldw 10 FHE w T

4 TAWE-9F W IR Adon 1 B B v ¥ S, A
TN I = A o B AR |

SECTION-A

. If the money supply is given , why does an increase

in income lead to an increase in the interest rate?

a2 o o ol A g R, A o ¥ PR A =W A g
w0 PR 27

AVl HETaelel™d Uiidiled g
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2. What is the 1S curve? How is it derived?

[S-=h =01 87 ur B sqeor By 27

Explain the concept of wage-setting relation and price-

setting relation (Diagrams are required)

wagd - it wau ik e - frfor w6y < smuwon =
= w (S a7

4. What does aggregate supply relation show, if the
expected price level increases them what would be

the impact on the aggregate supply curve?

T - g dawr o @i 87 Ot wenie - g =R oaea

2 o ww-fd 9% W F AME T

Discuss the concept of neutrality of money.

Al HA 1EEAEUAS '-'wi‘l
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AT W WA N FAUR W e w5y

6. What is the inflation? Discuss the costs of

inflation.

TR w27 R W A w g

7. What are the two main types of exchange rate?

ff#a =t & 3 9em e @ 27
Section — B

1.  Draw the diagram of the IS-LM framework. Indicate
in which direction and why the 1S-curve would shift

if the subsidy is given to investors.

IS-LM =19 =7 3@ &1y " & s FRw @ afed
& A B W IS-3w few R A o =t faafda emm

e o] =T ]lr':i|'-l'-_.||"r-ln UV<{ (Bl
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2 (1)

(i1)

3.

What is the crowding-out effect? Can crowding

out effect be avoided?

Explain the impact of an increase in

unemployment benefits on labour market

equilibrium,

FIET a3z vy =y 27 T HEEN #IE WAE W

FEEEET B W A 27

W AAR WA T AW o F gfE B owEE @l
=RE Fifag

Derive the aggregate demand (AD)-curve with the

help of the IS-LM model. What are the determinants

of the aggregate demand curve?

niled~ql HRlldelloe UNTdaTsg
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[S-LM #fest 9 weg § - A (AD) - LR pe—

&) Fw-AN T w i wm ¥

4 Suppose the government IS running on a budget deficit
and decides to reduce it by decrf:asing its spending
while leaving taxes unchanged. How will this affect
the economy in the short term and medium run? Explain
with the help of the aggregate demand aggregate

supply model.

79 dfoe B wer wwe wwer wew @ 2 sk = oW
yafafde SEd 7y IO @ A FH WD @ TH & W
Fofz &t 21 srermelle sl weamETEe R 9 e W
DY W A7 w H- e 9fd e @ e {
e Fifag)

P SRR Y .
‘-'lT-'!""!";._qll T'|r1.||4"_ I'-j-‘ll"«.'-l"'l-J I_i g 'l;.lt-!r-'.'l':-"l if
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5.

Explain the concept of expectations-augmented Phillips
curve. What are the shifting factors of the Philips

curve?

veie -wafifs frfra =% 0 smurom A =rEn
e aw @ wEmn & wwe w=@ 37

What are the components to be included in the balance

of payment of a country?

ol 2 & WA Hge § Wi Y W A 9es e
¥ E7

Explain the following concepts :—
(a) J-curve

(b) Purchasing power parity

; - - i |.
i “-1-I q[ +|1-|L e | GV S
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=p, +BX +u,fori= e P .

~ 1. {(a] A researcher estimated the model, Y,
of schooling. When

where Y, is the average hourly wage, and X, is the years
mudging some

hlanks.

the results are being printed out, the printer malfunctioned,

of the results. With the information already provided, fill in the

Coefficients Estimate Standard Error t-ratio
i -0.0144 ~0.0145
B 0.7241 Goess - | s
ESS=95.4255 T85=105.1176 RSS =...ccvnins -
E =

(b) Decfine R?. What are the theoretical limits of R-squared in regression analysis?

‘How can a modcl approach these extremes, and what do these values tell

you about the model’s fit?

(¢c) Consider the following regression output .

¥, = 102,192 — 9075N, + 0.3547P; + 1.288],
se = - (2053) (0,0727)  (0.543)
N=33 R? =0.579

%

where Y = gross sales volume at each Woody's restaurant
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3

N, = Competition: the number of direct market competitors within a

two-mile radius of the Woody's location

P, = Population: the number ﬁfpeuple living within a three-mile radius

of the Woody's location

1. = Income: the average household income of the population

The variable N is expected to have negative coefficient while P, and 1

are expected to have positive coefficient. Create and test the appropriate

hypotheses to evaluate these expectations at the 3-percent level of significance.

(6x3=18)

(%) v vl ¥ i=1,2,..,13, ® Bw Y =B+ B X + u, WEF W FFAA
wam, WEl Y, e Wi der 3o 2, Ak X, = e w w9 wm R
fir #7a wwg ficr @ A v 2, foed o2 oo @ & 9 &1 e
F we f oW AFE oA, faw e el

o PIEERE o 3¢ - 3T
fo -0.0144 -0.0165
B; 0.7241 0,0695
ESS5=95 4255 TSS=105.1176 RSS=....... =i
F =

el ey R d

KALIND! COLLEGE LIBRARY

PT.O,



4987 ‘ 4
(®) R =t wfewifn ofifor) wfwmrer frdem
37 v e v won Aot v 8 g v #, ok 3 o I e
® e 9 R W A w2

-i]‘g.-mﬂwwﬂ

() P wfems saeqe w Aam A

7, = 102,192 — 9075N; + 0.3547F, + 1.2881,
se = (2053)  (0.0727) (0.543)

N=33 R*=0.579

wE Y = w38 e ¥ wa e # A

N, = nﬁﬁrﬁﬂ;gﬁ%mﬂﬁﬂa#zﬁimmm
o HE

P = e 3R 9 AETE # & AW # T ¥ A Ao
H=n

| = @ S W@ SieE W 3|

W N ¥ s s B o e # wfs PooiR [ ¥ weRIeRn 9T
A R sl #) W @ 5-ANE W W T S W qRimE e @
for v uftweens @ Pl ok e e

2. (a) A rescarcher wants [0 estimate consumption function of the form,
Consumption, = i, + [, Income, + & for a district in Delhi for the year
2020. The sample data collected is given as follows :

) wRTAREd YT
el R R (£l

bl - oo INDL GQ,LLEGE LIBRARY
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(h)

(c)

(F)

Consumplion(Rs,000) | 2 | 3 | 4 | 3 | 5 | 7| 4 | 2 [ 6| 2
Income (Rs. '000) THEEEEERE- T L

Estimate the slope and intercept coefficients using ordinary least squares

method.

A cross country analysis was conducted to estimate wage equation for the
year 2022, The rescarcher added an irrelevant variable on weather of a
country measured by the temperature in degree Celsius to the model. The

results obtained are as follows :

Model I:

Wage = 10.3 + 0.63 Education R:=074 R=073
Model IT :

Wage = 10.25 + 0.69 Education + 0.02 Weather R*= 075 R*=072

Should the researcher choose Model 11 on the basis of R-square? Explain

YOur answer,

State ‘Gauss Markov theorem’ in regression analysis. Explain briefly the

properties of Ordinary Least Squares estimators. (6x3=18])

vE wnEdl @9 2020 & fag Rel § v e @ W Consumption, = B,
+ P, Income, + & WO W JO¥NT AR W A SO wEA B v fem

e ¥ Feerger faw o @

ol =G HRIGRITEI UeiTraT™a
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Consumptionz000) | 21 5 1 4 ] 2 |5 |7 |4|[2]%]°*
Income (%. "000) TR ol s |12|1n}j12] 9 10

WUR e w A W IvEm wed gAe AN FE0UE I R
G

(@) =f 2022 * fov worgh whEoT W AP T F Y TE @ w4 e
frm wnr W St ¥ dtew ¥ ol e wo AW we AR A A
W & dew W vE IuERE W oW # W fiewe @ YR B

szt |-

Wage = 10.3 + 0.63 Education RE=074 R:=073

HiEA 11:

Wage = 10.25 + 0.69 Education + 0.02 Weather R?= 075 R?=0.72

T4 TR W R-T % WER W HEd [ g el S 3w e !
AT

() witrwe fee ¥ ‘dife AT R A SR S T e @ el
T WA A wHER

FT=21 "HENddied EED My

KALINDI COLLEGE LIBRARY
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3. (a) The following regression equation measures the impact of marke' -ate of

return on the return on a particular stock, where r_ is the return on the stock
and r_ is the market rate of return. Monthly data for 20 years is given.

Standard errors are given in parenthesis,

fi =0.7264 + 1.0598
(0.3001) (0.0728)
A stock is called volatile if coefficient of r_ is greater than 1. Set up the Null

and Alternative hypothesis and test whether the stock is volatile or not at 5%

level of significance.

(b) Multicollinearity of any degree violates the assumption of classical linear

regression model. Is this statement correct? Explain your answer.

(¢) Explain the concept of parallel regressions and concurrent regressions in the

context of Dummy Variable. (6x3=1R%)

(%) Frafaferm wfere o 0 ey o w B wEes W wRes @
WER TR WA WA F, T or ©E W OAewA ¥ ko wRew

WA = B

20 o w1 WEw T Rw o # wew W W Ra & o #

f; = 0.7264 + 1.0598 1,
(0.3001)  (0.0728)

pTfare] TadeEeid UaThlad

KALIND! COLLEGE LIBRARY
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UF Wiw Wt sfter wer oamn # af® oo
e <R B e ok aleer A B Whe W R
e 2 @ =

mw1imﬁlﬁilﬁm

{H}ﬁ?ﬂ!ﬁﬁﬂﬂqﬁhﬂtmmiﬁnﬂﬂhﬂnﬁMHEEﬂ
w=® ? w g www R 27 g I W @ Wi

() h Aoww B f ¥ e AR e wEEd o @ SEUR )

e Sifar) ]

4. (a) Data is available on combined SAT score (Y) of 4137 students against the

size of the graduating class, in hundreds (X). The estimated regression is :

¥ = 997981 + 19.8145X — 2,13061X%2

Interpret the signs of the coefficients of X and X2, Graph the above estimated
function.

(b) Explain the concept of Dummy variable trap with example.

(c) Consider the following model of 528 individuals:

f, = ~0.2610 ~ 2.3606 Dy — 1.7327Dy, + 2.1289Dy,Dy; + 0.8028X,

ﬁ
-_1

- (04224)  (0.7947)  (1221) (0.081)

Y=Hourly wage in $, X=Years of schooling, D, =1 if female and 0 if male

D, =1 if non-white and non-Hispanic and 0 otherwise.

-:I""l:"'-;-i j'rn THET ==,
S E ol T :
e URTER TR

ALINDI COLLEGE LIBRARY
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Interpret the regression coefficient of the interaction dummy and test hether

it is statistically significant at 5% level of significance. (6x3=18)

() I W W SR W e A 4137 o @ Gy A =R (V) W AR
(X) & ¥ 3wemn 1 ypwfAm wReme B

? = 997981 4+ 19.8145X —2.13061X*

X #t X' % 1w & fml o aew Aifaw IwdEE FEAT B
wiw taw difie

(=) vt Aemer Pu A AU w Iewer WA wE
() 528 wfved & Feefifem W w AR AT

¥, = —0.2610 — 2.3606 Dy — 1.7327D3; + 2.1289Dy;D;; + 0.8028X;

se= (04224)  (0.7947)  (1.221) (0.081)

Y = § ¥ wf v W, X = wd fw @ wd, D_-1 @@ W ok
0 3R Ew, D, -1 f W-wE v w-fdfw sk 0 Iw fetwe @
# wlome quiw @ e dite @R e i R owm w2
5% wR W AiEEn T A wEep ®

What are the consequences of having serially correlated error term in the

regression model?

FTeC] AR TeTY -'gj-r.'lu.-ﬁ-rﬂ

KALIND!| COLLEGE LIBRARY PTO.
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(b} The estimated wage equation for 523 individuals 18 as follows :

Wage = —4,.5244 + 0.9130 Education + 00968 Experience R* = 0.194

se (1.239) (0.0821) (0.0177)

An auxiliary regression with the squared residuals of the above model as
dependent variable on education, experience, square of education, square of
experience and cross product of experience and education is estimated. It
was found that R-square of this auxiliary regression is 00214, Test for
heteroscedasticity at 5% level of significance. Are the inferences based on

hypothesis testing of this estimated regression model valid?

(c) Explain Jarque-Bera test for normality of the errors. (6x3=18)

(%) whrmm ditem ¥ ofw = ¥ wemme IR W B @ oftwm = &7

(@) 523 =fewdl & o anfaE wogdt wéEoT @@ wER #:

Wage = —4.5244 + 0.9130 Education + 0.0968 Experience R* = 0.194

se (1.239) (0.0821) (0.0177)

foen, sve, fien & @, #pw & & i s S e & 3 TAm
w B W & w9 o I WieE & W ATl % WY Uw ees aiEe
W S A WA 2 A um e R e wene wReee @ R -
00214 B WFea @ 5% T W e @ fow wdew B w o s
Wi dizd @ aREern Toww W oamuits fReed W &7

(W) FfE =t weram § B T -3 qhEw A e S

:.,_

1 Wiidiletd
P |

FraeeT Annaellc
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6. (a) In a linear regression model Y, = By * B,X, + u, explain the use and
interpretation of the intercept term B,

(b) In a study of production function of India for the period 2001-2020, the
following results were obtained :

INQ = =857+ 00272t + 0460 In K +1.285In H

se (2.99) (0.0204) (0.333) (0324)

Where Q = the index of production at constant factor cost
K = the gross capital stock
H = hours worked

T = the time trend, a proxy for technology

[t was found that the correlation coefficient between t and In K is 0.98.
What econometric problem does the regression have? How would you fix

the problem?

{c) In estimating the share of agriculture in a country's value added, the following
results were obtained based on annual data for the years 1999 to 2014:

¥. = 04529 — 0.0041¢

4

se (0.0011)

R* =0.5284 DW = 0.8252

where Y is the agricultural share in value added and 1 is time.

Test for the presence of serial correlation at 3% level of significance.
(6x3=18)

TGl Hejldeliold Uicid) oty
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(%) v Werw wfemer e Yi-ﬂu+ﬂ.1.+ui-i-“‘ﬂ“ﬂ' p, & I@m

Rt =mEn W e e

{“Iinuh:u:nﬂmﬁmﬂmimmﬁﬁmi

Prerffe aRom e qg B

InQ = —8.57 + 00272t + 0460 In K *+ 1.285InH

se (2.99) (0.0204) (0333) (0.324)

W Q:ﬁﬂmﬂmﬂﬂtaﬂnﬂqﬁmﬁ
K = &%d I ®iE
H = 7m fag m =2

T=mﬁﬁh.mﬂﬁmﬁmNm

oF T & Kﬂtﬁiﬁmmﬁmmainmirﬂm
e 27 AW W EE B B9 Sw Wl

{H}Hhﬁwmﬁgﬁﬂﬁmﬂwmﬁi,ﬂiwwi
2014 * aUE mﬂ%wwﬁ%%mhmi:

7, = 0.4529 — 0.0041¢
se (0.0011)

R? = 05284 DW = 0.8252

aﬁqmﬂhifqﬂmﬂm‘r’iaﬂilmil
aEes B 5% TR W Wi dwdau @i gufedld W WE i

BTG T HATTUEI S OihTetd

_ KALINDI COLLEGE LIBRARY
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APPENDDUE: STATISTICALTABLES 517
TABLE E-18 AREAS UNDER THE STAMDARDIZED NORMAL DISTRIBUTION 5
E:lﬂrll
Pr(0 = Z = 1.5¢) = 0.4750
Pr{Z = 1.96) = 0.5 — DA7S0 = 0,025
Z .o 01 02 03 04 05 08 o7 08 09
0.0 0000 0040 L0080 0120 0180 o108 i 027e <3l] L350
o1 038 0438 .04ma 0517 D557 0598 JDE3E OATS Wiral! 0753
02 0793 0B32 0871 0910 848 naa7 1026 1064 4108 J14
03 178 1217 L1288 28 Ja31 1368 406 443 1480 A517
0.4 1554 1581 1628 V1664 700 ,1736 A2 1808 Jaad 878
as 815 1550 1885 2018 054 2088 2123 2157 L1890 224
i I3 25T 2o, s o 2asy 3E0 a3z 2054 2488 2517 2548
o7 2680 2611 Az 2673 2704 2734 2764 2754 P2 2852
o8 28 2810 2030 PBET 2995 3023 A0s1 A07E 3106 B33
0.9 3158 3186 agi2 Azag 3284 3288 3315 3340 365 380
1.0 3413 5438 L2481 3485 as08 Asa 3554 3877 555 3521
1.1 8643 JIBES 3688 3708 729 AT4B 3TT0 3780 810 3830
12 3849 3BES JBEEA 3907 A925 A8 /3862 i JasaT 4015
1.2 A032 ADsg 40886 4082 4099 115 A1a 4147 A2 A1TT
1.4 Alse A207 A2pe A236 4251 A2ES AS70 e 4308 A319
15 A332 AZ45 M35T AaTo Aam2 A%n4 S0 A48 Adog Addq
1.6 452 4483 A474 EELE] A405 4805 A515 4525 As35 A545
1.7 A454 4564 4573 4l582 A581 A5 Ae0s AE18 4828 AB3a
1.8 Asd1 AG45 AB5E oG4 AET1 ABT8 AE8E 4633 Aeag A706
1.4 AT1a AT18 AT26 Araz A738 AT44 A750 ATSE ATE1 ATET
2.0 ATTE 4778 4783 ATes AT93 L4750 003 AB08 AB12 ABAT
21 AR 4B2E 830 A4 4838 A4z 4846 A850 4854 ABST
82 ABE1 ARE4 4868 AT 4875 JABTE 4881 ABR4 Asar ABs0
23 Anaa ABEE A88E A801 L4804 A006 4808 4911 4813 A6
24 A58 AE20 4822 AH2S JAeaT 4829 4831 Aaas 4834 Az
2.5 4838 ABa0 A5 03 4845 48495 548 845 4861 Agsz
28 A853 L4855 G586 A85T 4855 AGE0 A9E1 A9E2 4883 A9ed
27 ADE5 868 ABET AOER Ae8s A970 4971 4972 4573 4574
28 A9T4 4875 ABTE A8TT A87T A978 A978 4979 A%80 4981
249 4081 4082 4982 ASE3 A9B4 A984 A98E ASRS A988 AgEg
a0 4887 ABBT Ag87 ATEE A9ER QRS 4980 4889 AB90 4580

Mota: This table ghves the arsa. in the ighl-hand lall of the distdbulion (Le., Z = 0. Bui sincs the normal disteibulion ks symmairical about
Zw 0, the arsa bn e ikhacd Ll is the same as the amsa i ths cormaspanding right-hand mil, For example, A/—-1.98 = Z = 0} = 04780,
Therefors, P{—1.06 = Z'= 1.56) = 2(04750) = 0.68,

ru-”i'l"i-""'-” AR Tdellel df URTichiio 2

KALIND! COLLEGE LIBRARY
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\prENOIKE STATISTICALTABLES 519

TABLE E-2 PERCENTAGE POINTE OF THE fDISTRIBUTION

Example
Pr(t > 2.085) = 0,025 o
h * = 1 - - . e i
i T =008 fordf =10 r 1755
Pri|t| = 1.725) = 0.10
Pl 025 0.10 0.05 0.025 0.01 0,005 o.001
di 0.50 0.20 010 0.05 0.02 0.010 0.0z
1 1.000 a.078 £.314 12.708 a1.E21 B83.857 1831
2 0.816 1.886 2.820 4.303 5.865 9.925 2327
3 0.765 1.638 2353 a.182 4.541 5.541 10214
4 0.741 1.533 2132 Q778 a7ar 4 604 FAYE!
5 0.727 1.476 2015 2.571 3.365 4.032 5883
6 0718 1.440 1,943 2,447 3.143 aror 5.208
7 o711 1.415 1,895 2,965 2,908 3.499 4785
B 0.706 1.397 1.860 2,306 2,896 3.355 4501
g9 0.703 1,383 1.533 2,262 2 B2 3.250 4297
10 0,700 1.372 1.812 2.228 £.764 3.180 4144
11 0,697 1,363 1,796 2.201 .78 3,106 4,005
12 0,695 1.356 1,782 2179 2.681 3,085 3,930
13 0694 1,350 1,771 2.160 2,650 3.012 3.852
14 n.ee2 1.345 1,781 2.145 2624 2977 9,787
15 D881 1541 | 1753 2131 2,802 2.047 a7s
16 0.BR0 1.337 1.746 2120 2,583 2521 3686
17 0.689 1.333 1,740 2110 2 567 2 898 3,646
18 0,688 1.330 1,734 2.101 2552 ZATH 3610
18 0.688 1.428 1.728 2,093 2539 2861 3579
20 0,687 1,305 1,725 2,085 2.528 2.845 a552
21 0,688 1.223 1721 2080 2518 2,831 3.527
22 0,686 1.221 1.717 2074 2,508 2819 3.505
23 0,685 1.318 1.714 2 089 2.500 2,807 3.485
24 0B85 1,318 1.711 2 064 2492 2797 3 467
a5 o684 1.318 1.708 2060 2,485 2787 4,450
28 EE4 1.315 1.706 2056 2470 2779 3,435
27 0.684 1.314 1.703 2.052 2473 2TH 3.421
28 0883 1.313 1.701 2.048 2467 2.763 3.408
29 0.683 1.311 1,680 2.045 2452 2.758 2,336
30 0,883 1.310 1,807 2.042 2457 2 750 3,385
40 0.881 1.303 1.684 2021 2.423 2704 3.307
B0 DETS 1.208 161 2000 2,380 2.660 3232
120 077 1.289 1.658 1980 2.358 2617 4160
oo D674 1.2a2 1.645 1.960 2326 2578 3,000
HNote: The smaller peobability shown al the head of sach column (s the area In one Laik; ih
Is the areia In both talls. @ lurger probabdly

Source: From E. 5. Paarson end H. 0. Hardey, eds., Biomelnita Tables for Statisliciens, vol. 1, 3rd ed.,
:ﬁh 12, mmmmm1m.mwwmmahmwm

GiTereal Helldeilomd Gcid e
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APPENDIX B STATISTICAL TABLES 521

oLl for

.l far nurnaralor My T

o

15 i 24 30 40 B0 &0 10 1450 200 &00 ol Pr M

8,439 .58 9.63 86T a7 8.7 8.7 B.70 &80 .82 .84 885 25

61,20 6170 6200 G230 ERB0 E2TD G280 6300 6210 6320 £330 6330 .0 1
2ME00 24000 24000 280,060 28100 SES00 55200 2E300 25400 2B400 25400 400 05
41 343 .43 ) 45 3.45 3.48 347 34T a.48 A48 48 IS5

842 844 8945 948 TAT 24T 2,47 2.48 B.48 .48 845 849 0 2
18,40 1940 1550 1950 1B.50 1BL50  fA.S0 1RSSO 1850 1950 1850 1950 .06
BO.40 BOMD DOSD DOSD £O60 9850 DOB) ©A50 BOS50 S50 BASD @5 M
b ] ] 245 2.47 247 247 a7 247 247 247 247 247 5

520 G.18 B.18 57 B.16 515 L [ 514 514 .14 514 513 .0 3
B.70 B.56 B84 B.ED B.50 B.58 85T B.BE B.55 BE4  AR3 BE3 06
PE00 2670 2660 2650 2640 2540 2830 2520 2820 2820 2810 M0 M
Z.o8 208 200 2.08 2.08 .08 .08 208 2.08 208 208 208 25

a2.a7 3,64 383 a.83 .80 3.80 e a7e 4.78 o aAreE amn A0 d
585 Eg0 577 g8 573 B.70 .80 BG6 .66 EAE  EBd ES3 05
1490 1400 1390 1380 1370 1370 1370 1360 1360 1350 1A50 1aS0 M
1.80 1.88 1.B8 1.88 1.88 1.88 1.87 1.87 1.87 1.87 1.87 187 25

324 221 418 317 116 215 .14 313 212 . 312 it aio A0 2
452 4.68 4.83 4.5 4.48 4.44 4.43 .41 4,47 4339 4a7 436 06
872 8585 847 838 6.2 8.24 820 8.13 211 5.04 S04 e ot
1.78 1.78 1,75 1,78 1.75 1,75 1.74 1.74 1.74 1.74 1.74 174 2%

287 2B4 282 280 278 277 278 278 2.74 2.3 273 2472 a0 5
a4 .87 3,84 3.81 a7r am a.74 AT 270 a.64 368 .67 .05
7.56 T4 T.ai1 723 T4 7.08 7.06 .50 B.97 683 B.50 BB .1
1,58 187 187 156 168 1,66 1,65 1.65 1,68 1,85 1,85 iBs 925

2683 268 .58 2.58 264 2582 251 250 248 248 248 247 1D T
A8 344 a4 a.38 354 3.3 330 a7 a3.2F 225 a4 b
a1 B.18 a.67 500 g4 588 5.2 578 E.Td &7 58T 588 .01
1.82 181 1.B0 1.60 1.58 1.58 1.58 1.68 158 188 158 i.58 96

248 242 240 208 238 235 234 232 232 231 230 22 .10 L]
az2 , 416 a2 3.08 A.04 2.02 am a7 2497 205 204 283 .08
552 6536 628 620 B12  BO7T  EO3T 486 486 491 4B 4B .M
| 1.58 1,56 1.54 1.84 153 1.53 1.53 155 i3 25

E ;_': q_: g9s 2823 222 3 210 RMB 27 247 218 .10 8
ag1 284 260 286 2B 280 279 7R 278 273 2;@ AN (05
4,81 4.73 4.85 4,57 4,582 4,48 442 440 438 433 4.31 .0

HTe-g] HRlTdE [l "-__!l-.i'n:[q';-[{-i‘ih
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APPENDIX E STATISTICAL TABLES
At jor
cheritem-
CER R mﬂm
Pr
1 20 24 90 40 s s 10 teo @0 S0 7
25
158 18 15 18 161 150 160 148 149 140 ": l’; 10 10
224 220 o498 218 213 =212 211 2400 208 207 Z R
285 277 274 @270 286 @04 goe 250 280 258 256 3g1 01
466 441 433 485 417 A44p 408 401 400 394 393 ;@5
150 148 149 148 147 147 147 148 148 148 145 1; 0 -
217 212 210 208 205 204 203 200 200 1900 198 1 p
eEmM 285 &m 257 253 pB1 240 f48 245 243 242 Eﬁ ‘m
425 410 402 304 OBE a8 a7E A7 a8 3266 382 3 '
148 147 148 148 145 144 144 143 143 143 142 142 ‘ﬁ -
210 206 204 201 199 197 196 104 193 182 191 180 .
262 02B4 251 247 D43 240 238 235 234 232 231 230 ﬁ
401 3288 378 470 362 4857 354 247 345 341 338 338
146 145 144 143 142 142 142 141 141 140 140 140 35 .
205 201 158 19 193 182 15 188 188 186 185 18 .10 1
251 246 242 238 234 231 230 226 2325 223 22 21 05
382 356 450 451 343 238 334 397 328 a3 a18 3T .0
144 143 142 141 141 140 140 138 132 133 128 138 35
201 19 194 18f 189 187 4186 183 183 182 180 180 .10 14
245 230 2835 281 297 £94 922 240 218 218 214 213 05
366 351 343 33 227 4322 S48 341 300 206 303 300 O
143 141 141 140 188 189 138 138 137 1497 136 138 25
187 182 180 187 485 183 18 17 178 177 178 176 .10 15
240 233 220 225 220 218 246 212 211 240 208 207 .05
352 337 4229 321 243 308 305 208 295 282 289 287 .00
141 140 138 138 137 137 138 13 135 1.3 1588 134 25
194 188 187 184 181 179 178 LT 175 174 173 172 10 16
235 228 224 219 215 242 241 207 206 204 208 201 .05
341 Q28 418 310 A02 287 283 285 284 281 278 275 .01
140 138 138 187 138 135 135 154 134 134 133 133 25
191 188 184 181 178 178 175 173 172 171 188 188 .10 17
231 223 218 236 210 208 206 202 201 199 157 196 .05
331 318 308 900 292 287 283 278 276 2T 268 285 o
138 138 137 138 135 134 134 133 183 132 132 182 o
185 184 181 178 175 174 172 170 168 168 16T 186 10 18
227 219 216 211 206 204 202 198 187 185 193 152 s
323 308 500 262 284 278 275 268 268 262 289 857 g
138 137 188 135 134 133 138 182 1@ 13 131 a0 s
186 181 178 176 173 171 170 167 167 185 164 1g3 1o
223 216 211 207 203 200 198 184 188 181 189 18 g5 i
315 300 282 284 278 271 267 200 258 25 251 gp4g o
157 136 136 134 133 133 18 131 181 130 130 129 g
184 179 177 174 171 188 168 185 184 168 182 gy
220 212 208 204 189 197 195 181 190 1688 188 a4 0 20
300 294 286 278 289 284 261 254 252 248 244 240 o
e
if.l-”lf-"‘F'i:-;lI Heldelioid ':_:!*ci.‘.tr'."[-:-'l?_]
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APPENDI( E  STATISTICAL TABLES 525
gL for
a1, for numerator N, dancim-
Inatar
15 20 24 a0 40 50 80 100 120 200 600 oo Pr MNe
138 134 1.3 182 3 1.3 130 130 1380 1.0 i2e 128 I8
181 1.7 LT 10 a7 188 184 181 180 180 188 187 do =
218 z.0r 0m 1.88 1.84 1.81 1,58 1.85 1.84 .82 1.80 1.78 i
208 B3 278 287 2.8 2.63 .50 2423 2.40 2.38 2.3 &2 Jin
1.35 .33 .32 134 1.50 128 1.2 1.4 128 127 127 1.28 -]
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211 203 1.88 T84 188 188 1.4 1.80 1.78 177 178 173 08
288 2T 286 258 240 244 240 233 M 22T 224 221 M
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.78 1.7 68 I1BS 181 188 158 155 154 183 157 150 .0 28
=07 1.99 185 1.90 1,85 1.82 1.80 1.76 1.5 1.78 1.71 1.88 iS5
2581 266 2.58 z.!n_ 242 258 233 ks, plle x| 218 218 213 A1
(- T 130 128 123 127 137 128 125 125 124 124 =
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2 196 181 187 182 17 13F 173 1T 188 167 18 08
76 280 282 244 238 230 BP6 219 217 213 209 206 .0
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1.7 1.87 154 181 157 1.55 1.84 1.51 1.50 1,48 1.47 148 14 30
201 1.89 188 184 178 1L78 174 170 168 1668 164 157 .05
2 255 247 230 230 226 M 213 &1 207 208 20t .M
180 128 126 125 124 123 12 121 1.21 180 118 118 &5
188 181 157 154 151 148 147 143 42 181 188 138 10 40
182 184 401X 160 188 iB: 1589 .58 155 .55 151 05
252 247 228 2.0 211 208 X .04 1.82 1.87 1,853 1.80 20
127 125 124 122 121 120 1.8 447 117 L8 115 118 2 2%
160 154 1.51 148 144 141 140 138 185 133 131 12 0 (1]
1.84 1.78 1.70 1.68 1.59 1.58 1.53 1.48 1.47 i44 1.41 K 05
235 220 212 203 184 188  1.84 178 173 1.58 1,83 is .o
124 22 121 148 148 147 148 L4 113 112 .11 g .25
155 148 146 141 127 134 12 127 128 184 121 118 .0 120
1.7 188 161 1858 150 148 143 197 135 13 18 i8R 08
218 208 1.95 186 176  1.70 1.66 1.58 1.53 1.48 143 iMm Jn
123 199 120 448 1498 1.4 142 144 110 108 108 108 25
1.82 1.48 1.42 1.78 134 1.9 1.28 1.24 1.22 120 a7 134 o 200
.72 182 187 is2 {46 141 13 1.3 1M 128 1L e 08
213 1497 1,68 1.78 1.68 1.83 1,58 1.48 1.44 1.38 1.8 128 o
1.2 41.19 1.18 116 1.14 1.13 1.12 1.08 1.08 1.07 1.04 1.050 25
1.49 142, 138 1.34 1,90 1.04 1.4 1.18 117 113 1.08 1.00 b =
204 188 178 170 158 152 147 138 132 125 {158 100 .m
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i 20 250 100 080 005 41a
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foter m = nurmbec of obsaralions, & = mimber of explinatory varighies sscluding the conslant e, .
Source: This lable 3 mn extbrsion af it afginal Durkin-otson tabls and 18 regoduced rem KL E, San and K. L Whis, *The Dursis-Wisn Tt o S

Cxsrreiation with Exireme Small Bamples or Marry Rogreasors” Economdrics, wl 45, Novembar 1877, pp, 1688-56 and s conwcisd by L W, Farsbrolher,
Muam1m,pmmu¢wwmﬂmﬁhummm

Example E1.
lfn=40and k' =4,4d; = 1.285andd; = 1721.1fa awghﬁmﬂ
1.285, there is evidence of positive first-order serial correlation; if it is E::tii‘
than 1.721, there is no evidence of positive first-order serial correlation

d lies between the lower and the upper limit, there is inconclusive evidence
regarding the presence or absence of positive first-order serial

PTO.
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Instructions for Candidates

1. Write your Roll No. on the top immediately on receipt

of this question paper.

2. This paper consists of 8 questions. Answer any 3

questions.

3. All questions carry equal marks.

4, Answers may be written either in English or Hindi;
but the same medium should be used throughout the

paper.
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Bl ® e Hdn

1 W wE-tw % fied f aw Ry v fdifts e w s
Agwae i )
2. WEAsUW ¥ I AR N g & vam ¥ |

3 Oty wmIwE T

4. T UE-9F H IR Ao a1 EH HF o v F A, AR
o I @ WeAw e B B =i |

1. The operational framework of monetary policy in India
has evolved over the past few decades in response to |
financial developments and changing macroeconomic

conditions. Discuss and explain,

e # Wifgew Afe = oRaeme ot Red | el &
fada Rwm sk =ve wds Rufdl & szam @ =@
ffam gon 31 wef aX ok wwEG)
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2.

What have been the trends and regional variations in
irrigation in post-independent India? Critically examine
the Government of India's strategy for irrigation and

the future prospects in this context.

A ® WE B W ¥ o o weRai sk e R
=  ¥7 e @ Rir wra wEr @ SR ok @ e
¥ WA = GES w1 AEESE OH S

Discussing the pace and growth of farmers’ incomes,

explain the sudden rise in agrarian distress in the

recent years in India.

frae & s @ W sk gfe w wE S R, wE
¥ o @ A A PN Gwe F I Iwew IR W s
Lol

T o Bt | e - . )
hllel=gl Hulldelioid UNTTeRT ol 3

{ALINDI COLLEGE LIBRARY ~ ©T©:



2126 4

4.

In India, privatization and disinvestment of the publi;
sector emerged as a major public policy option after
the country embarked on a process of €conomijg
reforms in 1991. In this light, discuss in detail, the
government of India’s policy on privatisation ang

disinvestment.

e W, 1991 ¥ AffE gud & vl w® = @
T w87 W e 3k fAReT o owe
S A fAE @ w F v W I A, Feimm
W ffRT ® W w@R @ AR w Rew 3
£adl

“The moderation in Indian industrial growth,

particularly in the manufacturing sector, is largely

illJ‘it[‘l.-J.n.-'{:.i J‘ir-‘illt":li'lli"llsl Iﬁ{lll:.lll'l:-]:l
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attributed to sluggish growth of investment and

deccleration in the rate of growth of credit flows".

Evaluate.

“ﬂhﬁmﬁnﬁﬁ#qﬁmmmﬂ!ﬁﬂ
¥ fee, vl sidfires e, R w1 3 Beior o, ¥
it & T Reder ¥ ywET =

6. In terms of world trade, has India been turning inward
in recent years? What will be the impact of such a
policy shift on the growth prospects of the Indian

economy? Analyse and discuss.

favg =R & @V ¥, T YRE B B Wl § w9 Sk
ug 7E1 B7 TE TWE W A TEAEA WA Ifereear =
dwife e ygfedl W wn W T3 ? e W sk o

i
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T

Briefly describe the role that the service Sector hgg
played in India’s integration with world trade and

capital markets. Also describe the impact of covid.jg

pandamic on India’s service sector,

mﬂmmﬁmﬁmm%mf
¥ &7 30 A T R W W ¥ ol w0 W
T AW A W HIfEE-9 WEE B wwE wmr S av
i)

Write shorts notes on any two of the following :

(7.5%2)

(a) Evolution of policy regime towards Foreign

Portfolio Investments (FPIs) in India

SUA-GT ARIATHAY UG TR
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(b) Integration of service sector with manufacturing

sector in Indian economy

(c) Transformation of Indian agriculture in recent

years

(d) Position of the Indian economy in achieving

macroeconomic stability in recent past

FPrefefa ¥ 3 Bl @ W afle Rof iRy

() v ¥ PR SRR RAw (vwdand) @ W AR

wae @ fAwe

(@) v swhemmen ¥ FElo 89 & W ¥w &3 W
TEIER T

(@) ww ® = ¥ WAy R o R
Hrieaval "Waldaeu Yo 4
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[This question paper contains 4 printed pages.]

Your Roll No.....cccuuuuu.
Sr. No. of Question Paper : 2127 H
Unique Paper Code : 62277628
Name of the Paper : Public Finance
Name of the Course : B.A. (Prog.) Economics DSE
Semester "
Duration : 3 Hours Maximum Marks : 75

Instructions for Candidates

1. Write your Roll No. on the top immediately on receipt
of this question paper.

2. The question paper is divided into two sections.

3. Attempt five questions in all, selecting three from
Section A and two from Section B.

4. A simple calculator can be used.

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

paper.
wrE = fBg A
1 @ y-93 % fem B Fw e e Pufe ws w s
Fwme faferedl An el Ui iely
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2. WeTuF & wvd ¥ fAwifom £

3 wE g i o e A A v wd gy W T
Lol

4 TS WURW DA H Iuad R w2

5. T WA o1 I Sl ar A okt v wren ¥ Sfore, A
W I T ATAN U B B ARy

SECTION A

1. Discuss the concept of positive and negative
externality. Explain in detail the various reasons of
market failure with suitable examples. (5+10)

TR 3R THRIHE AR & FTURVT ¢ el | oA
#it fawemr & faftes ol =t Jugea Jemo | fER

A ARG

2. What is difference between incidence of tax and
impact of tax? Explain with suitable diagrams that
shifting of tax on good X levied on sellers depends
upon the price elasticity of demand and the supply for
this good in a compelilive market, (6+9)

H AR S A A W A i R v et o
aradl @ WY & fadasl W W wwowg X W
ﬂmmmﬁﬁﬁﬁmﬁmﬁﬁ
maqqﬁ‘ﬂmmm R U 43
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3.

N,

Discuss the stabilization function of the government.
Explain in detail the various fiscal functions of a
government in an economy. (5+10)

AER 3 fulE w1 # wei g g seemen A
TER & e cawda w9 e @ e i)

Explain the allocation function and distributional
function of a public sector. Explain in detail the concept
of Pareto Efficiency with help of Edgeworth Box.
(6+9)
aSARE &9 3 e TR 3N faw s i = H)
ooad afeg 9 EEar ¥ Wt Ea N FEuRen S AR

o SHEEv|

Write short notes on the following :

(i) Difference between Public Goods and Private
goods.

(ii). Pigouvian tax and Pigouvian subsidy.

(iii) Utility possibility curve and welfare maximization.
| (5+5+5)
frafafas « dftre wfml foe
(i) wrdefE wga s Fol el ® 499 e
(i) foitfage 2= sk fmifae afad
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SECTION B

6. Discuss the concept of cooperative federalism.
Discuss in detail the recommendations of fifteenth
finance commission regarding vertical and horizontal

deyolution. (5+10)
WEFN AT W RO Fi "= i) Fue v 4w
B % W@y ¥ wEd R amm 2 ReRe w fAer
d T

7. Explain the various monetary policy tools adopted by
Reserve Bank of India to control inflation. Examine
how successful RBI has been its efforts over the last
financial year. (8+7)

e @ P e & e ywliln ed ¥ 20 s
A At SR sTson e w5 w9 Y
fied fedm af ¥ s & ww Fey 99d @ 2

8.  Write short notes on the following :
(i) Balanced Budget Multiplier.

(1) Difference between fiscal deficit and primary
deficit,

(i) Fiscal Federalism in India, (3+5+5)
Frifafer e ot fad

(i) wafem awe o)

(i) o W iR wafiw W ® @ sE

(iii) Wﬂiww' L TTER Tol 3
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ot # e fdn

L ¥ WH-13 % fied # 3w Ry g Auife e w g
S farffae
2. Hﬁﬁamitﬁﬂﬁﬁ_amﬁf%mﬂ’u

3 wftuym e s 2 F

4. THWH-T3 T I Fdi @ B A ow o ¥ Afwe, e
W I WA v B ity

1. What is meant by macroeconomic stability? What has
been the position of the Indian cconomy in achieving

macroeconomic stability in recent past?

mmﬁmm%wmﬁmi?m%uﬂfm

aﬁmﬁnmmﬁiﬂﬂﬁhﬂﬁmmuﬁﬁaﬁlmtﬁ
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2.

“Changes in rural areas of. the Indian economy in

recent past are reducing the role of agriculture and
r

allied sectors as principal sources of income and

employment.” Analyse and discuss.

“BIE T A WA SieEe @ ami 85 F s uRada,
AR ATIR R W G B W A P AN dEE
N N g W o owm @ 1 REw ok =
=1

Analysing the pﬂst-independmcé trends and regional
variations in irrigation in India, explain why is it
difficult to be optimistic about the prospect for
achial-ving prudent, efficient and sustainable

management of agriculture.

[ " : 13
e vl - 41 I|J Bl B Y e
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Wi ¥ e W we o wgfnl sk R ¥ df Rt
w1 R W gy e w5 g @ R, e ok
RETS Wit = e wa R v @ R X s S
i qf¥wa )

In India, development of small scale industries is
important from economic, social and developmental
point of view. Critically discuss this statement in view

of the problems faced by this sector and the efforts

of the government in this regard.

wR A &Y JUr = Rww siffs, e st e @6
gfte A wEeaAqol #1 @ AT 9w 3R W wWy N WER
& W W HE A @ W S N e o

hiteg)

Rl o) 3
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5. Foreign capital flows have emerged in India after
the adoption of economic policy reforms of
1991. Analyse the government of India's policy in
this regard and discuss about the trends that have

emerged.

1991 B E SR R B AA @ W wRa § R
gt warE = Sd g P 3@ Ry ¥ wRa wWER H AR
=1 famsmu & sk R O waw @ vgfedl @ aR A ==

e

6. “Embracing Atmanirbharta is to choose to condemn
the Indian economy to mediocrity.” Do you agree with

this view? Discuss,

‘ gRiaerdd gﬁmﬁn
W ALIND! COLLEGE LIBRARY
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‘R W e W @ I W afeEEEn

TUW & W @ " ow o v Bew @ e #7 et

Lo (

7.  “For service sector to be sustainable, the sector needs
to be well integrated with other parts of the economy,
in particular, the manufacturi-ng sector.” Discuss this
statement in terms of the tl'E;l:_ldS in India’s service

sector in recent years.

ﬁmh%mﬁ%ﬁ?.ﬁm&mm.
%m%%h%m,ﬁm%qﬂﬁmﬂﬁ
mmiwm%ﬂimﬁﬁmhiﬁﬁrﬁ%

e W W wuw W oOdl W

AT, ARTIAEITOr (oerasrans

. n
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8. Write shorts notes on any two of the following :

(7.5%2)

(a) Special Economic Zones (SEZs)

(b) Monetary policy framework in India in recent

years

'(c) India’s service sector growth trends in recent

years

(d) Land reform measures adopted in the Indian

cconomy

Prafefea ¥ 3 Bl @ w e Reod fafee
(wr) fadw anfdw W= (SEZ)
(@) & B a9 F wire A ARw A e

BTTATSET RSN trisrs
}-‘.Jl[fr r_.]. iIrII'I"I I'! ';"\-'-.l'-lr.n'l{'jﬂ!i
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2. WS UR u @ ¥ A #

3 ey A ik e} @) 9nT @ G qT T
|

4. TF WU SR w Iwdn A o ama 2

5 W WUE-TF %I el o B8 A ve v ¥ A, afeT
T I =T AW v B B 9y |

SECTION A

1. What is the difference between a unit tax and an
ad-valorem tax? Explain the various alternative

concepts of tax incidence. (6+9)

TEIE T 3R AR F A T AR 27 T ww 5 R
oo aFeuIa 9 =R i

2.  Explain the concept of a social welfare function.
Discuss in detail the first and second fundamental

theorem of welfare economics, (5+10)

WA T Hee & HEURO ST i s
Fiwe & waw v fidia Wi wia o fRew ¥ =i Sf

:'-'.lll";l"':l I!!J;ll"'g.-'ﬂ-;'\-"l -._..:Illl'.l'él
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3. What is the difference between merit goods and public
£0ods? Explain the various reasons of market failure
with suitable examples. - (5+10)

A ey ok arRE ey ¥ @@ e 37 wow A
FaFET & Rfter wol = Ifm gEmon afte e

4. What is the difference between positive and normative
analysis? Explain the major fiscal functions of the
State. (6+9)

FFRIE 3R AAE R ¥ 7 FW 37 aw @ wE
o<l =t =it sren e

5. Write short notes on the following :
(i) Contract curve
(i1) Instruments of stabilization policy

(i) Asymmetric information and market failure

(5+5+5)
Frfofan W wfee Roafrf fore
(i) 3rgea =&
(i) Tl AfF & @
(iii) e quAr SR araR W e
BTTed=d ] HRTTAEITEHY GograsTa s
R A P.T.O.
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SECTION B

1. Exp!ain in detail the instruments of fiscal policy and
its major objectives. (15)

TR A B I g e I ) e 3
ﬁlﬂ\uﬁﬁm |
2. Write about the benefits and future challenges in

the implementation of Goods and Services Tax in
India. : (15)

YRS ¥ o] OF AW D wEiaT X A i e &
et & ar ¥ ford

3. Write short notes on the following :

(i) Revenue deficit and effective revenue deficit

(1) Difference between vertical and horizontal
devolution.

(i) FRBM Act | (5+5+5)
ffafas w wftra Rofnd R

(i) womes =T 3wt T e

(i) wamm st &faw faes & $= s

(iii) e sftfa

ITeival Hallgk .;‘I =.-.-.;.,-J|-..-:;-.4
ALINDI COLLEGE LIBRARY (3000)



