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State whether the following statements are true or

false. Give reasons for your answer.

(a) In the model, Y, = B, + B, Xyt B X, + BX, + 168
the correlation matrix will contain four zero order
correlation coefficients.

(b) Ordinary least squares estimators are biased
in case of simple Keynesian model of income

determination.

(c) In the model Y; = a + BX;" + U,, where X,"= X, +
W., and where Wi represents the error of
measurement in X.°, the bias factor in the
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measurement of 3 is rather small, only about 0.98%
if o>w = 36 and o’x = 3667.

(d) In the Koyck model, if A =0.41, where A is the

rate of decay, the value of mean lag is 3.

(e) Although the errors of measurement in the
dependent variable still give unbiased estimates of
the parameters and their variances, the estimated
variances are now larger than in the case where

there are no such errors of measurement.
(3%5=15)
TaEv & FafaRas 99 90 € #9ar 36 | A9 IR
g @nor o g

() #ise Y, =B, + B, X, + B, X+ B X, + U, ¥ gEEEEEY
s (correlation matrix) ¥ IR T FH (zero
order) & #EEwE IUNE BN |

(@) sma fFuior & & Sig Aed & AW § AR
A9 a1 ke (Ordinary least squares estimators )
FAMHEA (unbiased) B # 1

(W) WS Y=o+ pX'+ U #, o X=X+ W, a0
wEl Wi, W # %9 3¢ (measurement error) £l

P. 1.0,
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(ii) Theory suggests that rate of interest
(INTRATE) is also an important

determinant of savings. In order to test for

fFeita @ 2, afd o®w = 36 and o’x = 3667 & @
B = W H FMR @R (bias factor) ®IH Bier

) W
o ¥, W 0.98% | model specification error in the above

< < ; . model, the following regression results are
(o) @wE Higwd (Koyck model) ¥ afé A = 0.41, 5@ A

&g &1 T (rate of decay) #, & #ea fdR== (mean
lag) &1 9 3 2|

obtained using Lagrange Multiplier (LM)

Test procedure :

() maft fok W ¥ W g B v ¥ e fi, = —24.710 — 3.426 InINC, + 4.589 INTRATE,

(parameters) 9 37& WRUN (variances) = 3FRFA t = (6.580) (4.895) (-123)

e W B, g9 Rufy ¥ s wewwr, 29 waw ?=0.4530

&1 A At sufeafs ¥ wra W= d st B
b I Describe the LM test. Would you conclude

that the original model exhibits specification

2. (a) To study the saving-income relationship in a error? (7)
country over the period 1970 — 2005, the following
model is estimated using annual data on saving (b) (i) Show how Chow’ Prediction Failure Test can
and income. (t ratios are given in parentheses, In be used to test the predictive power of a
indicates natural log) regression model. State the assumptions

underlying the test clearly.

InSav, = 3.039 — 0.26 InINC
E ' (i) In the regression model Y. =, + B X, + p, 1,

t =(3.482 2.481
( ) ( ) is stochastic disturbance term satisfies CLRM

F=0.1783 assumptions including cov(X,n) = 0. Let Z be

_ _ an instrument variable for X and assume that
(i) Interpret the regression results.

P.T.O.
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cov(Z,X) # 0 and cov(Z.u) = 0. What are the

consequences for statistical inference of B, @, = —24.710 — 3.426 InINC, + 4.589 INTRATE,

using IV estimation rather than using OLS t = (6.580) (4.895) (9.123)
estimation for B,. (8) R*=0.4530
(%) & 2w ¥ 1970 - 2005 =it @Y BY =0 - @ T LM Tervr &1 avie S | w3 g8 e
o1 IEad e B Feeffas e & wa9 @ am@ Rt o aw witew ffdT 3 ¥ e o ?
W affs Ffes) = weEar 4 sefaa e
(Pt ¥ (- I Y g€ ¥, € W o (@) (i) wafgw @6 w9 & 99EEH SREweET SOE
F =ET T 2) (prediction failure test) &Y &= & FHHIT
At &1 qaedd wied (prediction error) &
InSav, = 3.039 — 0.26 InINC, qeor fahe weR @A o @ear 2 1 28 g
t =(3.482) (2.481) & fHfed #EE  (assumptions) ¥
R2=10.1785 fafaT |
(i) wmsmer aRe @ e S | (i) & dew Y, = B, + BX, + p, W p,

cov(X,u) = 0 |fdd CLRM =it &t swaamsit
I T F A Agesd 3¢ 98 (stochastic
disturbance term) 2 | ¥19 =fse afe Z, X Exsh
va aifw ww 2, cov(Z,X)#0 and
cov(Z,u)=0. @ B, & fow OLS siiwe=
| IYERT 6 e [V SRS & 3w § B, &
aifereita e & fog @ aftomr 2

(i) faers g som # ff =<1 & (INTRATE)
U 1 g HeeEq i 2 ) IwEd AEe
¥ wiew fafadwr 3 (model specification error)
B qAEUT FEA B WIS AU (LM) e
@ fafofaa wwsmor 9o o= 89

0 w0
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3. (a)If Y = XB + U is the population regression ’3 JREE 2 F9T e WA 9 @ FEREd
function and 5 is estimated using OLS, then prove T A A # 1w e o CLRM & &
, AT Geqee B B |
that 3 is unbiased and has minimum variance
among all linear unbiased estimators using matrix (@) @ oot Y. = B+ B, X +u T R @R
CERIMIECHIR & ) s

algebra. Assume that all the CLRM assumptions e dibe W Z Xl%?r wl e W (V) Y

are satisfied. (10) = ' b

fefeilRad Il é!l%w |
(b) Consider the regression model: Y, =, + B, X, + u..

(i) v IV 89 39 Z &l &1 o0 ae el

Suppose Z is an instrumental variable (IV) for X.

Answer the following : =y ?
(i) What are the conditions that Z should (i) @ s f&F Z, X 39 v e (poor) ArfEer
satisfy to be an IV? W (V)2 1 me M fRmgmefe Zza u @

X @ u #=Wa:  (moderately) ©FToHR:
(positively) weewafua 2 1 B, & IV @ OLS
Freheent &t 9 wfded (asymptotic) SfEE{T

(ii) Assume that Z is a poor instrumental
variable (IV) of X. Also, it is given that Z

and u, and X and u are moderately

positively correlated. Compare the (bias) @ geem FIfore |
asymptotic bias of IV and OLS estimator
of B,. (5) 1 4 (a) Consider a simple time series model where

explanatory variable has classical measurement

€ITor :
(%) afe Y =Xp + U wafec @s@or e 2 qar &
OLS &t @@ & snafor fear wman 2, @ s Ye = Bo + Brx¢ + p (1)
AT (matrix algebra) &t wemE & e o fF Xy = Xf + e (2)

P.T:0.
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where y, and x, are observed variables, x; is an

unobserved variable. Assume p, has zero mean
and E(pe)=0 and E(ux,) = 0. Further e has

zero mean and uncorrelated with x; and that %

also has a zero mean.

(1

(ii)

(iii)

(iv)

Plug equation (2) into equation (1) and
show that the error term in the new

equation, say, v,, is negatively correlated

T,
with x, if B, > 0. What does this imply about
the OLS estimator of from the regression

of y, on x ?

Assume further that p, and e are
uncorrelated with all the past values of x|
and e; in particular with x| and e _,. Show
that E(x, ,v,)=0.

Are x, and x_, likely to be correlated?
Explain.
What do parts (ii) and (iii) suggest as a

useful strategy for consistently estimating
B, and B,? (10)

(b) The following summary results were reported while

estimating a linear regression model

2939 11

Y,- = B| + Bzxi+Ui

XX o X'Y = - Y'Y=145 Y=5
|15 55 |89 B a

Complete the ANOVA table given below :

Source of variation Sum of Squares | Degrees of freedom | Mean Sum of Squares
Due to regression 1
Due to Residual
Total

(5)
() v& @& wmES (time series) #ied W faur #ifowg
W8l A (explanatory variable) =R ¥ FfaEE

Ao FE 2 -
Ve = Bo + Bixi + 1, (1)
X =x+e (2)

el y, @ x, e (observed) W ¥, x; TEH e
(unobserved) = 2 | I dfse & p &1 wem =

2 T E(pe)= 0 F E(u, x;) =0.e @& A8 T4

29 TE x| & GY EEEEtUT g q° x, 0

/M T R

P L0,
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(i) e (2) = e (1) ¥ wfaenfis ke
T 29y & v e ¥ Ffe e, W sk
V, X, & A9 HOTHET: (negatively) HEEFEiT
2t 2 afe B, > 0.y, ® x, W @A # OLS
vt B, B 8 o FfEad (implications)
g7

(i) w1 MR & p 7 e x T e @ @ fiwd
AT N x| q e, ® W @B
21 =i R E(x, v) = 0.

(iii) =T x, T X, H FEEEUT B Sl FHEA B 7
Y |

(iv) B, B, = &=a: (consistently) Sehferd =iy
B s (i) 9 (iii) = IwART R g F 7

(@) & wsE Adied
Yri:B!+B2Xi+Ui

1 FmeRfod e w AEfafas awsmer gfomw wra
BY:

5 15 ~ [25 , ”
X'X = X'Y = Y'Y=145 Y=5
15 55

89

2939 13
fefead ANOVA |l &1 9o &

Source of variation Sum of Squares | Degrees of freedom | Mean Sum of Squares

Due to regression 1
Due to Residual
Total

5. (a) What do you understand by data mining? Assuming
that there are 20 candidate regressors out of which
5 are finally selected on the basis of data mining
and o =5% is the nominal level of significance,

calculate the approximate true level of significance.

(3)

(b) Suppose that the true model is Y, = o, + o, X, + v,
but we estimate the model without the intercept
as Y,=pB,X; + u,. What are the consequences of

this specification error? (4)

(c) In studying the factory demand for machines,

following model was used :

M, = oX XM,

X; =

relative price of Machines, X, = interest rate.

where M"= desired stock of Machines,

Using the stock adjustment model, the following

results were obtained for the period 2001-2017 :

P.T.0:
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[nM, = contant — 0.318InX,,_; — 0.955InX;,_; + 0.864InM,_,
(0.051)

(0.170) (0.035)

R? =0.987

Where the figures in the parentheses are the
estimated standard errors.

(1) Write the expression for expectation
mechanism.

(i) Show how the regression model is
transformed into an estimable model using

partial adjustment hypothesis.

(iii) What is the estimated coefficient of

adjustment?

(iv) What are the short- and long-run price

elasticities?

(v) What are the reasons for high or low rate
of adjustment in the present model? (8)

(%) sifwsl & @ (data mining) ¥ 9 =1 FER T 7

g8 A BC & sl & @ &) F8Ear & 20 wemt
WA A5 afw w A W Y e ®
o = 5% WHfaF (nominal) Tt =R 2, afae
(approximate) ardfas® wdFE T AT HIQ |

2939
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(v,a) H ofifoie f&F arafas Higed Y=o taX v 2

W B9 9 Aisd &l @S (intercept) & faem
Yi=BlXi+ui%Eﬁtma1mﬁaaﬂ%§|3aﬁﬁ?aﬁ
Ffe & =r TR 2 7

FHREAE! ¥ A F AT FT AT A ¥ feifad
gl &1 I9gnT faRar

M::U-XF_'I—:X?I—:M
Wel M" = FEil el difed e, X, = T a6l ane
#d, X, =

adjustment model) & FEEET ¥ 2001-2017 i J@fer
2 Ffofaa afomr e 8o

oW N Wih aEeE ded (stock

InM, = contant — 0.318[nX,,_; — 0.955InX,,_, + 0.864InM,_,

(0.051)

(0.170) (0.035)

R? = 0.987
el @il ¥ Ry g sty s e feat B
(i) weamn festor fRarfafer (expectation formation
mechanism) #q =wie (eUpression) feiféaw |

(i) wuigy fo snfirer @i 9Reeqen (partial
adjustment hypothesis) I e ¥ féFa waR
AV AeA e (estimable) Hse A
wo=aRa ferar s 2

P.T.©.
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(iii)  Serfera FEAGH IUTE (adjustment coefficient) (iv) Briefly explain how fixed effects within
F 8 7 group method can be used to estimate the
o above model. 9)

(iv) w9 Sl dd @ (elasticities)

: (b) Consider the following Phillips-type model of
e 7

money-wage and price determination :

Hed § G F 39 a1 9 e & . .
(V) w Wt =(X[)+a'lUNt +G.'2PE +u1t

FROT B 7 _ _ ) _
Py = Bo + BiW; + B Ry + BsM; + ugy,
6. (a) Consider the model where W, = rate of change of money wages
Y, =B, +B,X, +¢&, UN = unemployment rate, %

where the index i refers to the country and t to F, = rate of change of prices

S R = rate of change of cost of capital
(i) Which panel data model does the above M{ = rate of change of price of imported raw
equation imply? material
t = time

(i) Assuming that there are five countries,
explain how the least squares dummy u,,u, = stochastic disturbances

variable model captures the heterogeneity
E(u,) =0, E(u,)=10, E(u})=0c}, E(u})=0c}

present in the sample.
E(u,, u“_i) =0 (forj #0), E(“m:“z[—}) =0 (for j #0),

(ii1) Is it possible to incorporate the time E(u,,u,) =0, Cov(UN,u,)=0, Cov(R,u,)=0,

invariant variables in the above model? . .
Cov(M ,u,)=0

Give reasons for your answer.

PIT0):
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(@) #HfEw woed 7 FE fFufor & ffaw-ger @
fAfofas wiea w faar Fifse

Can you estimate the Phillips curve (P equation)
using ordinary least squares? Explain your

answer. (6)
W,: = Qg + alUNt + azpr + U

;) faefeilRaa wiger W foer e - . . . .
(%) P, = Bo + BiW; + BaR, + B3M, + uy,

Y, =B +B. X, +¢,

SE i = W Al B R w
WEl ghd i 9 ! aarl B 99r t a9g v |

UN = e R/, %
(i) SWea e ¥ A9e sifwsl (panel) &
vt e e 3 7 P = &Wal & 9Radd &

R = Toil & WA & gRadT

(i) @& w=a ¢ f& @@ di= W 2, Wy &
Aad i 7@ = Aed (least squares dummy
variable model) fFa war witesl & 3ufum
fawaen (heterogeneity) @t @WRfE (capture)
FE B

M, = ImEfE =3 AW # FEE @ aReda @

t = 9899

u,u, = AgRsEH AT 9T (stochastic disturbances)
E(u,) =0, E(u,)=0, E(u}) =02, E(u})=oc2
E(u, u, )=0 (for j=0), E(ugt,umj):o (for

It = 1t+j

]#0), E(u;.ns)= 0, Cov(UN,u, ) =0,

(i) o 2@ Wise § WA ® WY FJURAGT @A A
<RI ! @ARMEE (incorporate) AT wFE B 7

I IR B HRUT AT | Cov(R,,u,) =0, Cov(M,u,)=0

(iv) @& ¥ wwensy & Iwied diea ) for wmE
WE - - 3wt fafdr (fixed effects within-group)
&1 el & fw yER sEfo foRar o weRa
21

1 39 i @k (2 adiE) @ e T faf
F HEEA ¥ Sl H WEA B 7 YA IR A
AT |

P.T:0.
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7. (a) In the following distributed lag (DL) model :

Y=o+ B X + B X+ B, X, ety

(i) Use Koyck approach to transform the
model into an autoregressive model.

(i) Derive the formula for median lag.  (6)

(b) A researcher estimates the following Cobb

Douglas production function for 5 countries (Brazil,
Russia, India, China, and South Africa) over the

period 1990-2017 :

logY, = B, + B logK, + B,logLF, + B,logE; +
B,logEDU, + BjlogDEM, + g,

where

Y = Gross Domestic Product Per Capita
E = Total exports as a percentage of GDP

LF = Labour

K = Gross fixed capital formation as a percentage
of GDP

EDU = Secondary School Enrolments

DEM = Democracy (1 if democratic and 0

otherwise)

21

Table 1 gives the results of the random effects
model obtained by the researcher

Table 1: Random effects model of the
production function

r Coefficient ]
LC -2.523%% j
LF [0.080

K 0.050*
‘E 0.607$** b
EDU 0.029%*

‘DEM | -0.006

L

where *, ** and *** denote significance or
rejection of the null hypothesis at 10%, 5% and
1% levels of significance, respectively.

(1) Briefly explain the random effects model,
clearly stating the assumptions made by the
model.

(11) Which estimation procedure is used to
obtain the above results? Give reasons for
your answer,
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(iii) Interpret the intercept term in the above =

table.
Y = vld =fed a9 e 3@
(iv) Given that the value of Hausman test =
statistic is 15.90 with the P-value of 0.006, E = & g\, GDP & wfisg & 9k w

would you prefer random effects model

. : LF = %9
over the fixed effects model? Give reasons
for your answer. (9) K = 9%a feorx 9t fEfo, GDp @ = g
i

() frefofas faafta faeveas e w fa=m FifGQ
EDU = #afis fGememl § amras

Y=o+ B X +B X +BX, .ty DEM = Seda= (1 af dwafas 2 @
= , , 0 =)
(i) =few ImEm (Koyck approach) = #emaar & A 1 F Mo gR AgRod wuE e (rand
i ¢ random
IR HIZH I U w@EAsal (autoregressive) effects model) & W wRomy Ry g 2

Aleed A wIART FI |
ARA 1 IET Fo w1 Agfaw wwE dew

(i) wfement faee= (median lag) 89 43 HA~

i Coefficient
C -2.503%%%
(@) ue Ml 9 W (Foi|, §6, 9Rd, 99 9 e - - :
W) B9 1990-2017 @ gmfa g FeefaRew i 0.080
i - SITeE IeAEd HoT i wdl # K 0.050%*
0.607*%**
logY, =B, + B logK, + B,logLF, + B,logE, + EDU 0.029%* <‘

B, logéDU, + B.,logDEM, + g

o S Y —
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FEf *, ** and *** 30 GRS FHA 10%, 5%

and 1% ard&aT TR W ardear a1 SR foar S

I A # |

(i) wfswr ¥ & w1 wwae W@ e foed g
argfemed W AsA I d@eT A FAIAI |

(i) I aRoml @ W w ey fRE s
i @1 IwEnT fRar SET ® 7 SO SR BY
&R ST |

(i) IR AN F swEvs ge A S FT |

(iv) afe #fedw odewr gfaesis (Hausman test
statistic) & W 15.90 2 T4 p-H 0006 2,
a9 R wa Hied @ s aghed
yIE WEE @ gAd 7 SO IR 8q RO
<oy |

2939

878 Appendix D Staristical Tahies

TABLE D.1 Example
Areas Under the Pr(D<Z<1.96)=04750

Standardized Normal Pr{Z >1.96) = 0.5- 04750 = 0.025

Distribution

25

12/

1.4 14192 4207 .42
1.5 14332 4345

1.6/ 4452 4463

1.7 | 4454 4564
1.8 4641 4649 .
19| 4n3 4n9
20| 4772 4778 |

2.1 4821 4826 4830

22| 4861 4864 4868 .4

23| 4893 489 4898

24| 4918 4920 4922

254938 4940 4941

26 4953 4955 4956
27 | 4965 4966 4967
28| 4974 4975 4976
29| 4981 4982 4982
3.0 | 4987 4987 4987

1.3 4032 4049 4066 .40

(4838 4842
AB7S  ABTB |

49257 4927 4929 4931

4943 4945 4946

4957 L4959 4960
A968 4969 4970
A977 4977 4978
L4983 4984 4984
4988 4988 4989

4961 4962

4971 4972 .
4979 4979 .
4985 4985 .
A989 4989

o Thia table gives the ares in the right-hand tail of ihe distribution (i.c., 2 > U} Dot sinee the normal dessnbuvion 1

symimemmical abind Z = 0, the arex in the left

PL=1.96 < 7 '€ 0) = 04750 Therefore, A

—196 5 25 196) = 2(04750) = 0.95.

+hand il is the same as the area i the corvesponding right-and 1], For example,

P.T.O.
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pEl & oo AEw 3. (a) How would the endogeneity of capital output

1

W F B & e Ry e FeiRe = w s
FgewHIen ol |

TH A ¥ 8 yI F |

=8 Ot wet & e A |

TAE T & e A @ Ay ol e ¥

- A HAFACT 1 ST 2 S |

TH W~ T 61 ITR AUSH a1 BR 60 v v ¥ S, A
T ITR T AT T & BT ARY |

Discuss the important components underlying the
concept of economic development. Is gross domestic
product a good proxy for economic development?

(15)
e B At sEur & weegl weat W) == w1 =
Thel WS I I e B e v st Wl @ 7

“Authoritarianism is neither necessary nor sufficient
for economic development.” Discuss with examples.

(15)
“Ifen R 2 R gomEE T @ s 2 Ak T 8
T 1”7 JeE B Ay g9 &Y |

ratio modify the neutrality of the Harrod-Domar
model? (7)

(b) The economy of Zuhu produces its GNP using
capital and labour. The labour force is growing at
2% per year. At the same time, there is labour
augmenting technical progress at the rate of 3%
per year. How fast is the effective labour force

growing?

Further, Zuhu saves 20% of its output and the
capital stock is perfectly durable and does not
depreciate from year to year. If k(t) =3 at time

t, calculate the value of k(t+1). (2,6)

() TS0t IEA I H SAEHE BUS-SPR AT i
qEEdl I HY g HE 7

(@) Wg o Ffeaaed goi AR S H I T FI
AR T IJET w8 | 99 99 W] 99 2% W
¢ W8 | 9Y B, w99 3% S e ¥ dehee
¥ W (IeTEEHT) 9 @I B | WA 5 G fhaAr doit

A @WE?

ET.G.
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4.

TS F@ET, g I FeAeT F 20% TN B IR
IS ®iw I e ¥ Ree 2 sk am-w-uw
firee =& == 21 AR w A w F (&) =3
[k()=3], T@ & (A+1) [k(t+1)] D 77 = TR X |

(a) How can income inequality be interpreted in terms
of long run trends in US and Europe? 9

(b) Discuss the difficulties involved in computing a
poverty line. (6)

(%) FRF IR WY ¥ o o979 TF TN TN w@E D
I H T AGAAA N AT DY TEAT O qFAT 2 7

(@) 70 T N e FE A Wl FeAEa w oo
Eadl

The table below provides the income per day for the
6 individuals comprising the population in countries A
and B. Assume that the poverty lines are Rs. 120 per
capita per day in both countries.

Income per person per day (Rs.)

Person 1 | Person2 | Person3 Person 4 Person 5 | Person6

Country A

100 200 100 110 150 200

Country B

90 100 150 100 150 200

904 5

(a) (i) Calculate the Head Count ratio in both
countries. Would a regressive transfer make
any difference to the head count ratio?

(3)
(i) Calculate the Income Gap Ratio in both
countries. (3)

(iii) In Country B if Rs. 10 is transferred from
the first to the second individual, how will
that affect the Income Gap Ratio? Explain

your answer. (2)

(b) Discuss briefly the measure of poverty that
considers the aspect of relative deprivation among
the poor. (3)

(c¢) Calculate the Gini coefficient in both countries A
and B. (4)

S ot ¥ v ok @ @ 3 A o o AR @it
FEE 2w o B TR T w120 v wfem wRRe @
(B 2 ¥)

T e win A A (39 i
wEg2 | e 3 wFg 4 | =T 5 | U@ 6
zafEg 1
WAL 100 200 100 110 150 200
SIB| o 100 150 100 150 200
PT 0.
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solution to the problem of the overuse of environmental

resources. (15)

FFE @ AGE W T w & fog (A /@& @ ggan
weh, wE & Feieor @ fded Faar 6t g ame
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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 carry equal marks, 15 Marks each.

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

paper.
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Wﬁﬁﬁmwamw’

Evaluate t - 0 t
he Nehru Mahalan bis stra egy adopted by
ndia i v
Ind n the early phase of its de elopment plann'ng
and it i 1
s role in transforming its stagnant colonj 1
Olonia

conclave into
an economy capable of sustained growth

A d1stinguishing feature of the high growth era
(20.03-08) was the increase in private corporate
:Iavmgs. .Do you agree? Substantiate your answer
.fow rj*rumal is the role of investment in infrastructure.
It India is to sustain a high rate of economic growt}:

in future?
(8+7)

75 3

I fAem gn (2003—05)3&@%&1@%&\@%@
e @ ¥ gfg M | w0 A wEE ¥ 7 F I A
gﬁaﬁ?uﬁmﬂﬁmﬁmﬁﬁ'ﬁmaﬁmaaﬁ
T T 3 A g e ¥ FRw A sf e e

37

«A democratic country can hardly want to become
part-California and part Sub-Saharan Africa.” In light
of the above statement explain how India failed to tap
the constructive roles of state and market for its
growth and development? (15)
o e 3w e & R e g By = i
ik = BR F FTW-wWW STt a TEE B 17 I9ge
o & w= ¥ e AR B swE o e iR

% g fFg FHR SR T AR AR F e SR

¥ Y I A FEEA @17

Can India reap the benefits of the Demographic
Dividend? Explain. What does the available research
indicate regarding a comparison between China & India

on the relationship between population dynamics and
economic growth? (6+9)
B.T.0O.
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27

“Despite India’s impressive economic performance
after the introduction of economic reforms in the

1990s, progress in advancing the health status of

Indians has been slow and uneven”, Do You agree?
Explain your answer focusing on inequities in access

to health services in India. (15)

“1990%%%@%%%%?@@%
Wﬁ:%m@e,ﬂmﬁlﬁ'%ﬁmm%wﬁmﬁr
tﬁ*&vﬂmzﬁ%a”wmm%‘?mﬁw
%maﬁ%aﬁwm#mmmﬂ'%mﬁﬁm%maﬁ
=T F |

What are the different methodologies adopted by the
Indian government to measure poverty. Explain how
the process of urban economic growth which has
brought significant gains to rural as well as urban

poor during the post reform period? (6+9)

2875 5

0w Ay B U YR OER BN smErE T R
e 7 ¥ 7w B B e o R o v
¥R @ W @ sy B R IR T e A

WEO @ UgA 2 |

What do you mean by jobless growth? Explain the

main features of India’s labour market since 1999-

2000 and its impact on job creation. (5+10)

AR - FdrT e ¥ auer = aead 2 7 1999 -2000 ¥
RS B W aR @ g fARwash @t e Sifed qe

IR Fefor T gEE wNE w9 |

Compare China’s experience of economic reforn‘ls
with India in terms of its impact on economTc
growth and growth of total factor productivity in
different sectors. Why did India fail to transform the
lives of people the way China did during last four

(5+10)
decades?

s g w1 e Rww T BRe 4 ¥ 5w e
SeRE W P WS e D ¥ A g
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(@)

®)

Suppose that the firms’ markup over costs is 5%, and

the wage-setting equation is W=P (l-u), where u is the

[}

02 2485

unemployment rate.

@

)]

(iif)

()

What is the real wage as determined by the price-

setting equation ?

What is the natural rate ofunemployment ?

Suppose that the markup of prices over costs

increases to 10%. What happens to the natural rate

of unemployment ? Explain the logic behind your

answer,

Compare and contrast between the bargaining

theory and the efficiency theory of wage determi- -

nation. (1.5+2+242)

Considel: two alternative contractionary economic
policies. One is the removal of an investment
subsidy; the other is a rise in income tax rates. Use
the normal IS-LM schedules to discuss the impact
of these altemativé policies on inéome, interest

rates and investment.

(©

(i)

0]

(i)

(3) 2485
Distinguiéh between striét quantity theory of money
and monetarism. What type of statistical evidence
would you need to collect in order to support or

refute the major argument of monetarism. (4+3.5)

Consider the goods market equilibrium condition
in a closed economy, S + TA - TR =1 + G.
(Notations have their standard meanings). ‘Use this
equation to éxp]ain why, in the classical case a fiscal
expansion must lead to full crowding out. Explain
using the same equation, what happens to the
economy when there is less than full employment.

(In both cases assume that there is no monetary

accommodation).

Discuss the role of the parameters. h (interest
sensitivity of money dem.and), b (interest
sensitivity of investment), k (income sensitivity of
money demand) in the transmission mechanism,
linking an increase in government spending to the
resulting change in income, using the expression

of the fiscal policy multiplier in the IS-LM model.
(3+4.5)

PTO.




(@)

®

(4) 2485

A wifee fF FEf #1 o ® S AT 5%
¥ aq Aol FruRer T w=p (lu) &, 5 u
ST HT T ¥

()]

(i)

(i)

()

Fa-frein s g fruffa awafes
wogd ¥ OE ?

R R w2
mr—ﬂﬁqﬁﬁﬁfﬁwm%wmﬁ‘m
TG 10% B I ¥ ISR F wrep e

TR F I TR 2 0 ITW B T
H T H GEHECI

Terg-fryRor & FREt f9g (bargaining
theory) & FH¥TETl FAGTRT (efficiency theory) T
AT HIWT § §9 TEA < TR HIT |
A Afeas HEHnt s fiftEl w fEr
Fifwg | TF & FEY SR w1 e 9
a9 TET ® R & <0 A gfg) wwe
IS-LM schedules 1 TEE ¥ T Fepfeas
e # wRomrEEy s, 5w &l ° faw
T USA A INE # fgEEs wiftee

(©)

(i)

@

(i)

oL 2485
HE1 % & RO THETR (strict quantity theory
of money) 'C'l’ mﬁﬂﬁﬁ (monetarism) ® T
IR WL FHife | Afgwaae ® 7Ha 5
FH THIT A1 @UST H &g 9 HE THR
F1 TS TAO THA A ?

T 9% AdFTE § 9% SOR § greEmEen
(equilibrium) %1 91, S + TA TR =1+ G W fo=R
Fifew | (Fhd & A e §) | 39 gfE
F1 geIa § wene fF Fonfowty w9 4
TR 0 & uRomeey fiftem &9
¥ qu wRfET ese wef Tt Wt W
Hergdl ¥ 9% o §HenT fF S AR #5
TR PO AR W FH B & 79 srefemed
W F e v &1 (I & Hwel § A
wfsrg far difse Aifs § =K ems wiads
(accommodation) &l a1 Smar ®) |

IS-LM Hieet | Tsaig Hifq T # e
H FEEd § Tl =9 ° 3fs B e
TRREEY S H e At g ¥ SR
e =IO YOIE! (transmission mechanism)ﬁ

grEel h (51 HT W ® W w yfa
P.TO.




(6) ‘ 2485
wageiemr), » (fEw &t == & ufa
FagAeMed) q & (HR A W AT B
yfa Wageierar) 1 yiHe w1 faa=m Hifsu

(@) Suppose, an economy is in the medium run equilibrium
and the central bank of the economy resorts to an open
market sale of securities. Using AS-AD and 1S-LM frame-
work, discuss how this action of the central bank affects
output, consumption, interest rate, investment and price
level in the short run and in the medium run. Also discuss
the issue of neutrality of money in this context. (5 + 2.5)

b)) ) Under what circumstances, according to the

Keynesian IS-LM model, cﬁanges in government
expenditure would not be necessary to offset
fluctuations in private spending. Why according
to the Keynesians this was an unlikely
scenario ?

(i)  Explain why the model inconsistency problem exists
in adaptive expectations. (4+3.5)

(¢ () How doés an individual get rid of the ‘signal

lem on the labor supply curve ?
(if)  What are the properties of rational expectations ?

(3+4.5)

extraction’ problem ? What is the effect of this prob-

(@)

)

(@)

i 2485
oA efitog 6w srfemawy ot wemgETe
e H ¥ a9 59 R S ge aeR
| wiavferdl 1 fasht % &1 AS-AD T I1S-LM T
I w9 faam Fifve fF =9 9% =1 37
FeH YRl 9 HEHEE § 39K, S9N, S
R, Fow 9 w0 =R #1559 yeR vwfam @
T W ufdem § g @ Saer @ g # off
faem =S

() HIMF IS-LM Hied & FIER fFa uifefa
¥ frit =@ ¥ SarR-Ted ® IvWE F
(offset) HTT &Y WHN =4 | gl e
W B 2 Sesia SrdfeEl # oTER 9%
wF e fefa w=b oY 2

(i) F9ARY fF ATHENIT TS (adaptive
expectations) 4 Hied 3T§GTI?|W (model incon-
sistency) %1 THEN #1 e b BT ¥ ?

0] "o frssdo w1 ‘HITWT (signal extraction
problem) ¥ fofe YR e/ W@ W@ ¥ 2
T IS W 49 Y 9% W F 9VE
B & ?

() THETA gEnsh B F o § 2

PTO,
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(a)

%)

§ (8) 12485

Suppose the Okun's law.for country X is given by :

u,— u, =04 (g, — 3%)

(3] What growth rate of output leads to an increase
in the unemployment rate of 1 percentage point per
year ? How can the unemployment rate increase
even though the growth rate of output is

positive ?

(i)  What yearly rate of growth of output do we need
if we want to decrease unemployment by two

percentage points over the next four years ?

(iify Suppose that the country experiences a second
baby boom. How do you expect Okun's law to
change if the rate of growth of the labor force

increases by two percentage points 7 Explain,

(3+2.5+2)

Suppose the Phillips curve is given by n = n°+ 0.1-
2u, where mt* = 6m_ . Assume 0 is equal to zero. Suppose
that the rate of unemployment is initially equal to the
natural rate. In year ¢ the authorities decide to bring the

unemployment rate down to 3% and hold it forever,

(c)

(9) 2485

()  What is the natural rate of unemployment ?

(i)  Determine the rate of inflation in years ¢, t + |

2,

(i) Is the assumption 6 = 0 justified ? Explain. Answer

the same for 6 = 1. (2.5 +2.542.5)

Suppose that the Phillips curve is given by 7 — e
= (4, — 5%) and the expected inflation is given by

{5 e

(] =1

() What is the sacrifice ratio of the economy ?

Suppose that unemployment is initially equal to the
natural rate and 7t = 12%. The central bank decides
that 12% inflation is too high and that starting in
year ¢, it will maintain the unemployment rate one
percentage point above the natural rate of unem-

ployment until the inflation rate is decreased to 2%.

(#))  Compute the rate of inflation for years t, t + 1,

2

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

sistent with your answer to (7).

P.TO.




(@)

()

(10) 2485
(/v) What advice should you give to a central bank if
it wants to achieve the same results quickly ?
(1+342+1.5)
A ifse 76 291 X ®g 3l &1 i = R
t

u —u_, =04 (g, - 3%)

() TR B FE e WA WEW w1

H gfead | o fargatt %1 gfs 2nft 2 s
35 T U W B A A
F W 9 PR 9¢ wFd T ?

() AR &9 =wd € 5 S0 e # e
o) o # 91 yfawm fagsit #t fime @ @
I Hi R aiftfe 9fs @ #t sTEvEEa
Bt ?

(i) WM ifoe fF o H g=E B oW F gEw
M(secondbabyboom)m%lﬂﬁﬂq‘ﬂm
%1 gfg w F 3 vfowm fageti =t gfs ot
T @ =9 A B fem H n afed e
F ¥ ? TEEmRU

M ofifsre f fefaw % = 3R %« -

ne+ 0.1-2u, & x¢ = On_. WA Q6 o &1 AH

(©

(11) 2485
TF ¥ A Sif R SRt # g §
WHfTH T H qR ¥ ad  F wimr e
F W B T FS 3% W AN T I g S
e & ® = @ W ol W@ §

® SR FwEhE W oww ¥ 2

@) a0+ 1,0+2 T8 F THIRT B T T R

(i) ¥ 6 =0 HI HA THET & ? THEEY)
0=1 % W v # IW <)

qﬁfﬁmﬁﬁmﬁn‘-nf=—(g~-§%)

& et R R e - g

() ¥9 SITEN ¥ @ ST (sacrifice ratio)
R ?

A T o ST e F sty
TR T TG = 12% | B F Fiolg w7
¥ 120 Wit R FE o & qen o
r@mmwﬂﬁmﬁaﬁmﬁaﬂ
T SR TPhE R T R farg sw
@, 99 T T T FH A 2% T TH
3 ST

PT.O




(b)

(1)

(iii)

()

)

)

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

fully effective in this case’. Do you agree ? Explain.

(12) 2485

6 t+ 1, ¢+ 2 T8 &G THIG G i T BT |

7 ¥ F A F W F R T
TF IS WEE o FWR T 99?2
1 39 fafe & oUE Wm () H S
IW B ATET € ?

IR Y T T TR S A HEA
o @ o9 38 ¥ " o ?

Suppose a country with fixed exchange rate, full
employment, fixed foreign prices and flexible
domestic prices, experiences unemployment and
current account deficit due to a fall in exports.
Suggest an expenditure switching policy which can

help it attain both internal and external balance.

Would such a policy be effective if the coun
is experiencing inflation and wages are indexed t

the consumer price index ? (4+3.5)

(7.5)

(c)

(a)

@

(i)

()

(13) 2485
Assuming money market equilibrium in India and
USA determine the exchange rate using monetary
approach when India's nominal GDP = 100,.V =4,
Ms = 30, and USA’s nominal GDP =" 200,
V = 2, Ms = 50. Suppose Ms in India increases
by 10 percent relative to that in USA, how will it

affect the exchange rate ?

Explain how lags in the adjustment of trade flows
to changes in the relative prices caused by depre-
ciation affects the trade balance in the short run

and the long run. (3.5+4)

A e 6 feer fafma =, oof I,
oot et i = wrelten Tey Fdt A
T HdeEen § faid § free & s
éfrwnﬁ q9 E!T(’L'@ﬁf 1 HTET (current account
deficit) SEF=1 Br & | Toh THT AF- TRt
(expenditure-switching) Hifa qHEg fos
SR o STR1 a1 Sgert i e § Feaar
Ll

Gy 3% W IW F e = @ a AR

IYHIRT HTHT GIHTH § GIHIMH (indexed)
- ®, o T ot e gt @ 2

P.T.O.
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(o)

'

Ca 2485
‘it =t qof wiferefieran & e feer farfre <X womedt

(R @ W) # STEid TF T g F SR
T frgem @ 2w, o T R A A
e A ol w3 § i sweEh @
¥ w9 Rl & o A ol g
BT 1’ Y T AW A WA § 7 W

Il

() afg wwa ¥ Hifs® (nominal) GDP = 100,
V = 4, Ms = 30 a91 AR GDP
V=2 Ms=50%, & WG g @t A A
TR ISR e W g i gieh
# gergar ¥ fafmg 9@ Fifw "=
wfe foF wra # s@fte &+t ga A Ms
# 10 e =t g & e & @ s fafe
= e yoR yuifaq &t 2

I(m ToI@E (depreciation) F TROMTEEY T
FIAA | B e gREd & HI0 AR Yai

200,

Il

% gaEe # faera (lags), PR T

1 o 9 dawe # fee wEwr gt
FW T, gHAGCI

(15) 2485

(@)  Discuss the portfolio adjustment under flexible exchange

®)

©

rates using the extended asset market model in the

following cases :

(/)  Increase in the expected appreciation of foreign

currency.
(i)  Increase in domestic interest rate, (4+3.5)

Assuming uncovered interest parity condition and
expected appreciation of foreign currency to be zero
initially, explain why the exchange rate overshoots its long

run equilibrium in response to an unexpected increase in

domestic money supply. . (7.5)

Explain using a suitable illustration what is meant by

covered interest arbitrage parity (CIAP).

Explain the process of adjustment in the following

situations :

()  when negative interest differential in favour of

foreign monetary center exceeds the forward

discount on foreign currency.

(if)  when forward premium on foreign currency exceeds
the positive interest differential in favour of

domestic monetary centre. (3.5+2+2)

P.T.O.
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(a)

)

(©

(16) 2485 :
fafta afamfa sewr ates (extend;d asset market
model)ﬁ%ﬁﬁﬂﬁ@ﬂ@ﬁﬁﬁﬁ?ﬁ
fafma &2 & st Fram-eft THRsA (portfolio
adjustment) 1 fo@=m Hifom
¢ facem H I gty W—E@ (appreciation)

# gfg) '

() “Re =W W H g

ITSIfed TS THal (un.covered intergst parity) Eal
W oa Ty # fadeht qw w yerfie gea-afs
(appreciation) Eal b L IEG BC HHERRY & q30 i
Iy A e Ifs & wRumeey fafmm
T 37 STEHTC FraTaed & 6 TR (overshoot)
F S ¥

FreSIfed SATS STOR9UH gHal (covered interest
arbitrage parity, CIAP) § &1 W94 ¥, T&H 3UgF
@ifes % gega ¥ 9HEnRY

Trafafaa feafoa & aaEeT #t 9fma 1 ggmse-
o T FRe A B ® 9a § woTeE =

SRR &1 7F ol q51 W a6l 52 (forward
discount) | 3tfyw ¥

() V& faREt gm W amE sfens (forward
premium) T HH ﬁqm w5 P UH H
YATTS SN SR 9 s ¥

16 3,500
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(A)

®)

2 284
fART-Aﬂn‘IT—a#

Manan consumes Muffins (x;) and fancy clothes (xp)-

His utility ﬁjncti()l;l is given by U(x,, iz) =%+ l.0x2

—.I Ele)rzz; éach Hiyifth ‘costa py =1 and a piece of

fancy clothing cost:s P, -2

(/) Assuming that his total income is given by
m = X 10, find his optimal choice of x; and x,.
Is it interior ?

(if) Suppose. next year Manan's 'salary doubles,
resulting in his higher income m = ¥ 20. Find his
new demanded quantities of muffins and fancy
clothes. Is it interior ?

You are given the following partial information about

a consumer’s purchases. She consumes only two goods.

Over what range of 'X' (quantities of good 2 consumed

in year 2) would you conclude :

(A)

(i) 2484
Year 1 Year 2
Quantity _ Price | Quantity Price
Good 1 100 100 . 120 . 100
Good 2 100 100 X 80

(/) that the consmer’s behavior is inconsistent
'ti.e. contradicts WARP) ?

(i) that the consumer’s behavior is consistent and
satisfies WARP ? 96

T AR (x) T T (x,) F 9T w@E

SEF IR W UG, x,) = .x, + 10x,

- (12?2 1 Y% wfEw w W:p] =1

T FH W P p, = 2 B

() IR TR T T m = mm't, ELC)
o W x, ® TR W FW OB W OqE
Fafs fag ¥ 2

PTO.
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( 4) 2484

() TR & fF ¥ F F @A™ qr
B S ¥ gl m = 20 TIA| IHHT AHA
T e # WM W WS §@ AL w
T® TE aRw fag ¥ 2

w ol # wled WS S

# T ¥ ar fE @ e woswdm R

Box w fem W (AR-fawm) (s 2

2 o IO F T W) W qw fred

fapelt & -

a1 T 2

aan | #wa| wen | #m

T | 100 100 120 100

T 2 100 0w | x %0

() UV W SHEER HETG § (37UR WARP
# e §) 2

(i) TWERT W gEER WA & (A9l WARP
N ugR w@ ¥) 2

¢85 ) 2484

Maria is Risk neutral and is thinking about investing
in one of the two mutually ex_clusive projects. Project
A requires an investment of ¥ 260 up front. It pays
T 600 if it rains, T 800 if it snows, T 400 if it hails
and ? 0 if it’s sunny. Project B requires an investment
of ¥ 500 up front. It pays T 200 if it rains, T 0 if
it snows, T 600 if it hails and T 700 if it's sunny. The
probability of each outcome is 0.1 for rains, 0.3 for snow,

0.2 for hail and 0.4 for sun.

() What is the net expected payoff from each project ?
Which is better for Maria and by how much ?
(i) 'Suppose that a meteorologist can forecast the
weather with perfect accuracy. What is the value
of information. for Maria ? How much will she pay

for the information ?

P.T.O.
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(A)

R | " 2484

Jim has T 12 a week to spend on coffee and Donuts.
Donut sells for T 2 each and coffee for T 1.20 per cup.
Draw his Budget constraint. A new offer is that for
every 5 cups of coffee purchased at the regular price
of T 1.20 per cup, Jim receives a- free cup of coﬂ'ee:

Draw his new Budget constraint, 22+ 3

o ifem freog & @ @ weERE SE
det & 2 fodht TE § Pw wA W RER
@ ¥ MeE A # anht 7200 w1 FrEW
mmtlmﬁwaﬁﬁuﬁ!ﬁzsm,

s¥ar 5 feafa & 7 800, Sen fimy =t feafa

# z400 vd gu W fuf d g @ W@
£ 9o B H ani w1 feafa # 300 FEAW
# sravgEa &1 asi wt feafs § ¢ 200, THART
% fofs & T w sten w Rafr # 2 600
i yu #t el § 7700 @ AW ¥ owIE
# dwe ¥ o e #o00, TR W 03,

sen it #t 02 T YT B 04|

®

(A)

€. 750 2484
() TEAE W w1 fays yofva @™ 9
Fifow FAE WoEe Aftn &/l SwW
t @ e & 2
Gy WA & fr o dem A A s
SAAF T GhAT &1 TH TSR H AR
F o v e ¥ 2 W oIMeR & Tl
=g fFom ymm U 7
o & T TF @ ¥ FG @ SHE W
Tl FA R o2 8 IR w A
t2% W@ U H9 HE W YA T 120 T
IqH S92 @ "E | T W F IER
YF 5 FY FH WU W TH HI HAI
qe foear &1 SEE T SR Y@ @ |

Assume a person has a utility function U(x;, x,)
= x4 x,'4. Suppose that the initial endowment of
this consumer is (w;, w,) = (6, 6) and that the initial

prices are (py, p,) = (1,1). Suppose that both goods

A B




B)

" 8) 2484

are normal. Then the price of good 1 changes to 2,

so that the new price vector is (p,’, p,) = (2, 1). Answer

the following :

() What is the total effect on the consumption of
good 1 ?

(i) What is the income level that makes it possible
for the individual to consume the initial bundle
at the new prices ? Calculate the substitution effect
of the pricer change on good 1.

(iii) What would be the ordinary income effect ?

(iv) Calculate endowment income effect.

“An increase in the overtime wage deﬁnitely. increases
the supply of labour, while an increase in the straight
wage could decrease the supply of labour”. Do you

agree ? Explain with the help of a diagram. 10+5
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In a village, the only crop grown is corn. Good harvests

alternate with bad harvests. This year the harvest will

be 1,000 kilograms. Next year it will be150 kilograms.

 There is no trade with the outside world. Comn can be

stored from one year to the next, but rats will eat 25%
of what is stored in a year. The villagers have Cobb-
Douglas utility functions, L;(cl, ¢,) = cic, where ¢,
is consumption this year, and ¢, is consumption next

year,

(/ Draw a budget line showing consumption
possibilities for the village. Put numbers on your
graph to show where budget line hit your axis

taking current consumption on the horizontal axis.

(i) How much corn will the villagers consume this
year ? How much will the rats eat ? How much

corn will the villagers consume next year ?
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(iif) Suppose that a road is built to the village so that
now the village is able to trade with the rest of

~ the world. Now the villagers are able to buy and
sell com at the world price, which is ?I 1 per
kilogram. They are also able to borrow and lend
money at an interest rate of 10%. Draw the new
budget line for the v_illagers. Solve for the amount

they would now consume in the first period and

in the second period.

Uma consumes goods 1 and 2. She thinks that 2 units
of good 1 is always a perfect substitute for 3 units
of good 2. Explain why each of the following utility
functions would represent or would not represent Uma’s

preferences :

('0 U(xp
i) UG,
(6 Ulx,,

() Ulx,,

xX,) = 3x; + 2x, + 1000
X)) = 92 + 12xx, + 4x,>
x,) = min (3x,, 2x;)

x,) = 30x, + 20x, ~ 10,000
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Th_e production function for a firm in the business of
calculator assembly is given by ¢ = .fj, where g
denotes finished ;‘.:alculatnr output and / denotes hours
of labor, input. The firm is a price taker both for
calculators (which sell for P) and for workers (which
can be hired at a wage rate of w per hour).

() What is the total cost function for this firm ?

(if) What is the profit function for this firm ?

(iif) What is the supply function for assembled

calculators ?
(iv) What is this firm's demand for labor function ?

What do you mean by price-marginal cost mark-up ?

Explain. 1243
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For a firm facing constant input prices w and v and
production function g = k1/471/4, find the firm’s demand
for k and / contingent on their choice of output g.

Also derive the cost function C(v, w, g) of the firm.

Suppose that the production function is given as

g=k2/3]1/3, where k is capital employed and / is

P.T.O.
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number of *labour hoursl employed and g is total
production. Wage rate (w) is given as ¥ 15 per hour
and a cost of capital (v) is equal to ¥ 1920 per unit.

Anil has one unit of fixed k :

() Anil is currently employing 8 hours of labour.
Calculate total cost, average cost and marginal
cost.

(i) Calculate rate of technical substitution for the given
production function. Is Anil behaving optimally
at [ = 8 and k = 1 ? Explain.

(i) Given Anil’s fixed capital stock of 1, if he was
behaving optimally, how much labour should he
employ ? - .

(v) Calculate Anil’'s TC, AC and MC at the optimal
choice of labour. ; 69
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Two production functions are given as :
@ KB = 13 3%

Gi) £, k) = [min {, K"

(1) For each of the following production functions, |

sketch a representative isoquant.

(2) Calculate the marginal product for each input and

indicate whether each marginal product is

diminishing, constant or increasing.
(3) Also calculate the rate of technical substitution
for each function.

(4) Indicate whether the function exhibits constant,

increasing or diminishing returns to scale.

For a CES production firction ¢ = fik, ) = [# + P1'7,

calcillate rate of technical substitution. Determine the

output elasticities for k and /, and show that their sum

10+5

equals 1.
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(2) 346
Use the concept of the production possibilities frontier
to explain the concept of an efficient outcome. Explain
the difference between a straight line and a concave

production possibilities frontier. 5

Using indifference curves analysis, the impact of a change

in price of a normal good on its consumption using

substitution and income effects. 5 .
Consider a non-linear demand curve, 5
O/ = A - (P

Where A and B are positive constants.

() Show that the price elétsticity of demand for this
demand curve is (—B) at all points on the demand

curve.
(i)  Write the equation of the total expenditure curve. |

(7if) Suppose B = 2. Will the total expenditure rise when

price increases ?

ICACA HETAT &5 (production possibility frontier)
F TEIA ¥ FICA (efficiency) Tl STHURON
FHHST | L& &M (straight line) T 3TTTE (concave)
G GRTSdl I B HEF W H 9HmEd|

(b)

(c)

(@

)

(3) e
S S faeio (indifference curve analysis) Eal
T ¥ e IfEd @ wRomREEs e a9
yferearaT 3 37 guEl (substitution and income effects)
F THIEC
frefefen sitfes A o9 W fa=m =i,
=A@
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(i) mﬁqﬁﬁwn‘mwéwmﬁm
Hf1 T FIHd @E (price elasticity of demand)
-B) R _
(if) T S T (total expenditure curve) ST FHIHTT
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@iy wm ifse fF B =21 T Fiq o g &
fomreey =59 # gfs @it ?
Discuss the effects of a price floor imposed by the

government in the labor market. 5

If tht.i world price of a good exceeds the domestic price

of the good, will the country export or import the

good ? In this case, who gains from trade — domestic
consumers or producers or both ? 5

P10,
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(4) 3546
Explain how and why a per unit tax creates dead weight
losses in the market. Can the dead weight losses be
avoided if the consumers and producers voluntarily donate
the tax amount and the government repeals the tax in the

market ? 5

sTc[?ﬁmﬂﬂ“‘:iaﬁ'r"ﬂT":‘z‘r:fm‘:"{'ﬂ":r'(1:)ri¢:eﬂoor)E‘I’ll.
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The recent drone attacks on Saudi Arabia destroyed oil
facilities and the country’s crude oil production is expected

to reduce significantly in the short run. Discuss the impact

|

b

©

(5) 3546
of drone strikes on the petrol market in the world and

subséquenﬂy the used car market. 5

How and why does a firm's average total cost curve differ

in the short run and the long run ? 5

Calculate the income elasticity of demand of good X from

the following data. Hence, conclude whether X is an

3
inferior or normal good.

PRICE OF
GOOD X (Rs.)

QUANTITY OF INCOME OF

GOOD X THE CONSUMER

10 50 100

20 40 200

10 20 400

(@)
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(normal) ] ¥
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10 X 50 100

20 40 200

10 20 400
(@) A country levies a 3% digital tax on the revenues earned

)

by a local internet search engine company. The company
responds by reducing the hourly wage rate of all its
employees. Using indifference curve analysis, show how
the workers may respond to reduction in their wage rate.

Will your analysis depend on whether leisure is normal

or inferior ? E

The demand curve for Metro rides for a female employee

Vidhi is given by : 8

(a)

(7) : 3546
Where Q is the number of metro rides she takes per month

and P is the cost of the metro ticket.

() Suppose the supply of metro services she avails
is perfectly elastic at Rupees 30 per ride between
two destinations. Find the equilibrium number of
rides taken by Vidhi per month and the consumer

surplus enjoyed by her.

(i)  The government proposes to make metro rides free
for all women. Calculate the new equilibrium rides

and the consumer surplus she now enjoys.

(iif) If Rupees 30 represents the total cost per ride to
the supplier of metro services, do you think the

extra trips Vidhi takes is economically justified ?
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(c)

(9) 3546
Define price discrimination. Can perfect price
discrimination remove the dead weight loss associated

with a monopoly ? 4

Why do competitive firms stay in business if they make

zero profits ? Explain. 4

Consider two countries Japan and Australia producing
two goods T-shirts and brownies. Each.country has one
million workers. The following table gives the production

of two goods per worker per day in each country : 7

T-SHIRTS | BROWNIES

[IN DOZENS]
JAPAN 10 18
AUSTRALIA 10 10

() Which country has absolute advantage in
producing brownies ?

(i) Draw the production possibility frontier of both
countries.

(i) By calculating opportunity cost, find which country
has comparative advantage in T-shirts and brownie

production ?

(iv) What should be the pattern of trade ?

P.T.O.

e




(@)

| ()

(e)
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Fa A% (price discrimination) ® gfwrfya
HIfT | =0 qof s P (perfect price discrimination)
THITEHT (monopoly) ¥ THaIferd w1 R = =3
R EI[ME ?

o et ®F sremm # w= o wd § oA
awﬁmW%?W|
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AvE |
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ST ' 10 A

WQEW : 10 10

) S F ST d fFE 2w B e P
T (absolute advantage) & ?

(i) THI W B I TN ITH FY e
Hifs |

(i) HFHL TFTA (opportunity cost) H T TR
i Hifsg fF A2 9 At F ey §

(11) 3546
qeAATTH®: I (comparative advantage)
fra-frg 301 & T ® ?

() AT 1 TEY (pattern of trade) FT B

=feq ?

(a) Derive the demand curve for labour in the competitive
‘market. What causes the labour demand curve to
shift ? Explain. B

(b)) Why is a monopolist’s marginal revenue less than the
price of its goods ? Show the profit maximizing level of
output and price for a monopolist. 5

(¢) Consider variable cost for a competitive firm in the
following table : 5

Quantity 0 1 2 % 4 5 6

T™VC[Rs] | 0| s |9 |®] 20| 28|38

If the total fixed cost of the firm is Rs. 12 and price of
output is Rs. 7, how many units of output will this firm
produce ? What is total revenue and total cost 2 Will
the firm operate or shut down in the short run? Briefly

explain.
P.TO.
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(a)

()

(c)

(12) 3546
e (competitive) ST & %7 & HIT =6
= HIGC| FH HT AT g% [HHDH B0
TR (shift) BT & 2 WEHAEC

THIRR] 1 WA T 39! aRgel &1 Himd
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sferag W 96T WL 9 HiHd SyNsTl
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el I (fixed) A 9 FHA W (variable) AT

AEAT 0 1 2 3 B 5 6
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€ 2y : 2436
Do any wo of the following : 2x4-8

(@  Solve the following inequalities :

3x-4|  §°
B 5

TGS 2

| D Inlin(e* ~ 1)) < 0.

() () The curve y=x%+4xis symmetric about the line
x = k. Find k.
). Find the domai e ey i
(#7)  Find the domain for f{x) B + yx 2_

(©) Show'graphically the regions in the (x, y) plane
represented by the following sets :

A={ey: 222l Lo g
X

B =[(x,»):y <2118 — 32
C=AnB
Frefofan & @ fdl & % Tw A -
(@) Trafafem SIAHIS (Inequalities) F1 B HISrT :

3x-4
2

3
12

<

®

i) In(in(e* - 1)) < 0.

—

(®)

(c)

Do any four of the following :

(@)

®)

G 1355) 2436

@ 'ﬂﬁ};=x2+4_.x,mx=k%mm
®l &k B T Wi
@ x % 3 9F @ Ffw e o -

x)+.,fx+2

log (1-
Frafafas wg==al g0 == @51 # omE T
weEd ¥ geiize .

|x —1]

fx) =

A={x)): »2 x>0}

B=[(x»:y<21-18 - 3%}

C=AnB "

4x4=16

Show that the inverse of the following function exists :
y=ab(@>0,b>1).

Find the inverse ﬁmcﬁon 2(x). Find g'(a) without ﬁndingl

the deﬁvaﬁve of g(x).

Find the limits :
424 3x™
0 'ﬂ’},{“:—] b
1

(i)  lim x*.
X—poo
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(i) Given : -

(/) Find an equation of the line tangent to the graph

G4 2436

of (@2 + y?)® = 8x%2 at the point (-1, 1).

v =nrh

How is the proportional rate of increase in V related

to the proportional rates of increase in » and A4 ?

Assume h and r are functions of time.

(d) Determine whether the following converges or diverges.

©)

If it converges, find the limit :

& =1
(0 n=l 2_ﬂ

(N Point\IP moves so that the difference of its distances
from (3, 3) and (-3, 3) is always 6. Find the equation
that the coordinates (x, y) of P must satisfy. What
curve dees it represent 7 .

(in bmw the graph of y = ¢! — 4, using the graph

of y-= ¢,

L 2436
L IR R ——
@ e fr Frfafen wem 2 shom wom
(Inverse function) T ffegey T
: y=abr(a>'o,b>l)
YT W 50 WA o)
STRTS (derivative) A fw fay 2@ B
Hife |
&) Hwe B oam i

. [2+3x"
li
® Hn‘l(l-x” Jm,n>0

1
() lim xx

© @ &+ = a2 R i@ # g (1, 1) w
wﬁ%@rmmﬁmma‘fﬁqn
) T g ¥ .
V = m2h
vV &t SRRl e "!‘FG &Y (Proportional rates of
mm)rahﬁwrﬁmq%aﬁﬁﬁﬂr

WW%?WW%}’H?W
® wom ¥
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@ ¥ Wit fe frefafed sIF9 (Sequence)
SIRER (Convergent) & T STTEX (Divergent) |

of% e s 8, A T A Limis) A T

wHifsT

o l
(0 n=l 2_?!

n+l n >
an D {2n+l},=l

© » g pwm R 7fa =@ ¢t % 3,3 I

(-3, -3) Q T@H! g 1 SR w6 Bl

%l p & PRI (Coordinates) (v, y) TR W

farn Y aren Tt @ HIfe ) 9w e

aﬁaﬁﬁaﬁam%?

G TABE -

|

(i) y=é%aﬁuﬁmﬂy=g—l_4m’

£ g2 2436

Do any three of the following : 3515,

(@) . Find the elasticity of y wurt. x .

(B ¥ =28 bk
@) y=x+ [
® o Verify the quadratic approximation :
1 2
T o=l+x+xf forx=9¢
l-x 5

Determine its accuracy for x| < 0.1,
(i) Show that the equation 3 + 3y + 1 = 0 has exactly

one real root.

© () Let fbe defined by

2% 21, x'<0
J/(x) =

5x2—3, x=2

Define £(x) as a linear function on [0, 2] so that 1
is continuous for all values of x.

(#) Solve for x : 4% _ gx-1 - 3+ _ 3

PTO.
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(d () Check for differentiability at x = 0 for the function
f@=3%.

(i) Examine the continuity for :

f(x) = lim x>0
i ne ] 4ol
Plot the graph.

frafafen § & fed @9 & sW @S ¢
@ y® x B TAY WA (Elasticity) i :

@y = et

@ y=x+ o

® () Pratafed fgsma afehed (Quadratic approxi-

mation) T TEITYT (Verify) SIToTC :

x‘—‘O%@

=l+x+x°

b=

i < 0.1 ¥ TERI AMFM (accuracy) W T
it |

(i) T9iEe fF ST 3 + 3x + 1 =0 N TH A

(root) % |

2436
@ @ ¥=m e fe s

2x* =1, x<0

f(x)=
522 <3 %52

BRI SR ¥ ) B [0, 2] W T ¥ Y
| (Linea:)waﬂ%mﬁqﬁwﬁaﬁﬁqﬁﬁ
x ® @ WHl ¥ G (Continuous) B
) » ¥ & e

4% — 41 = gl _ 3x

@ o tﬁﬁﬁ fx)=3x ﬁx=owamw=ﬂwm

(Differentiability) ¥q wie #ifeg |

iy @)= lim — :
(i) e 11 7> 0 = W (Continuity)

¥ whew Fif ste T

| AR )




4.

Do any three of the following :

(@)

@

(i)

(=700 ) 2436
3x5=15
The estimated value of a diamond bought for
investment purposes is :

V = 250000(1.75) *V
If the rate of interest under continuou
compounding is 7%, how long should the diamon:
be held ?
Consider two cashflows. For cashflow A, yo
receive Rs. 10 every year for 5 years .with the

payment being today. For cashflow B, you recei

Rs. x every year forever with the first payment bein

today. What is the value of x in order fo

cashflow B to have the same present value

cashflow A ?

®)

(©

(ot y 2436

Given a logistic function describing the population growth

over time, ¢ :
K
[ = -~
1+ Ae™
() What is the initial population ? At what rate is P(z)

(i)

(iif)

@)

(i)

increasing at time ¢ = ( 2
What happens to the pc;pmﬁﬁon over time ?
Find the point of time when the rate of growth of
population starts declining.

: . 2t D
Find all points (x, y) on the graph of x3+y3=8g
where lines tangent to the graph at (x, y) have
slope = — l.'.
The function f(x) is everywhere continuous and
differentiable. Prove that if the ﬁmctioﬁ f(x) has two
real roots, then its derivative J'(x) has at least one

root.

P.T.O.




e ) 2436 ¢ 13 i
(d) Find the inverse g(x) of the following function : ) m: ;Y m w =TI G -
2x, x<0
Jx) = o QUEIESC R T
i x>0
1= =y

Also find the domain of the inverse. Show graphically that
() RPN SEen | ¥ 2 T =0 W P()

freRIsmgmt?

f(x) and g(x) aré symmetric about the line y = x.
frfofas & @ el @ & s T -

@ O ﬁﬂﬁ%m%@ﬁémwﬁmm () TIE B WY TGS W F INE TSl

(Estimated) TV =250000(1.75) 4 ¥ 1 f waq t?

W (Continuously compounded) SATST ST 7% (i) %ﬂ 94 o 9% ﬁg q Hifoe &l SHEen

3 2 59 ¥R 9 F9 7% T@ 5 ey ? firen wrow & ot ®)

Gy B THR v R faER i) T woe © O x§+y§=8ﬁmw\wm€ﬁ(x,y)aﬁ

Ammsﬁﬁuﬁﬂnow&ﬁaﬁ el WRl W WOy @ () B e
%ﬁnﬁmwmﬁwtlﬂmﬂuﬂm | =-1.¥
Bmmm%mvﬁaﬁxm' (i) HEH f(x) T T F iR sEwert §
ﬁaﬂ%ﬁaﬁuwwmm%l wifsra o 6 4R f) # 2 awafes q@
THEl YAE B H G099 HA THal FOE A (root)%,a‘rsﬁ#wgﬂﬂf'(x)ﬁmﬂm
R FEEE H ® T B, T ¥G x F AN @H?’f(noon%l
¥ ?

P.TO.
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(@ 9T BEH (Inverse function) g(x) P! B T
LAl w s

: T2 <0
&) =

, x>0
ARG H WEAAM W WU F fx) T o) T
y=x % 9fq 9AMT (Symmetric) &1
Do any three of the following : 3x5=15
(@) Consider the function f defined by

Sx) =4 —x + log(x - 1), x> 1,

Determine where f is increasing and where f is decreasing.

" Does it have ahy global extreme points ?

(b) Given the function :

3t <8
2—

X 4

fx)=
(/) Find the asymptotes.
(i) Find the possible local extremes

(iif) Find the intervals of concavity and convexity

(iv) Draw the graph.

©

(@)

A tour service offers the following rates -

Rs. 1000 per person if 50 people (the minimum number to
book the tour) £0 on the tour for every additional person,
up to a maximum of 80 people total, everyone's charge

is reduced by Rs. 10.

It costs 3000 (a fixed cost) plus Rs. 200 per person to

conduct the tour.
How many people does it take to maximize the profit 9

Given a demand curve 2 = f(x) is convex from below

. d°p
Le Zf)ﬂ_

The total revenue TR = px is defined in terms of x and

the marginal revenue MR = i%’;-@.

Show that the MR curve ‘is also convex from below if

= > if —5-<0 jtis |- <

PTO.
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bafafem # ¥ fedl @ @& s A

i

F6) =4 —x + log(x — 1), x> 1 B RIS Her
£ foeR i) £ wel SEAA (ncreasing) ¥ A
e WHAN (Decreasing), T HITT | 0 T9F PR
3f¥a® (Global) ?ﬂ'q fa (Extreme points) A

Wﬁ'ﬂﬂ%:

x—S
-4

() |V TEE A=Al (Asymptotes) WA
Edind
(i) T (Local) Sfearsdl & Tort fftrssi <t +ft

1A Hifsa |
(iii) O FE IAE (Convex) ¥ AU Fal Tl

f(x) =

(Concave) ¥l
(v) FRE AR
w aen & Frefafan < 3 ¥
o 50 M (AN W qH B ¥ LT TS
T R ST A 1000 T W SR | T

@

6. Do any mwo of the following :

(a)

G Cr 2436

=fFg ¥ (Hfrpam we 80 A aw) = =
FYTH 10 T FW FT @ smwm)

I FAE A R @ 3000 vy 3 9y safe
200 ¥9 HAfafem o et )

mﬁmawmammm?
ﬁquﬁﬁp=ﬂx)=ﬁ%'§3ﬁﬁmonvex)

%‘aﬂﬂ'c[-——>0 |

B WS (Total revenue) TR = px, x & ’-'{E‘T ;|
gftwfem & aen o e (Marginal revenue)

-40R) %,
MR = = t

Y 6 MR 9% off A ¥ oo & A %:»o

d3p

dx3

3d’p
x dy’

mﬂﬁ—-d}

i

2x3=6
At a certain factory, the marginal cost is 3(g — 4) per
unit when the level of production is g units. By how

much will the total cost increase if the level of production

is raised from 6 units to 10 units 2

REO,




€ I8 ) 2436 ¥ (. 190y | 2436

(®) J’zxzay‘—'z_xa}a:lﬁ@'mmaiaﬂ -
TIFT HA Fg)

Find the area of the region enclosed by the graphs of
iy = x and y=2 - x
(© TH Ffrerg (Competitive) STSTR # w7 3§ Smafd

Given the demand and supply functions in a competitive
; e e geR ¥ .

ket . Qf =1200-6p, T QF =2,
Q/ =1200-6p, and Q; =2p,; WWﬁWﬁW(Equilibrium)ﬁm
Find the equilibrium price and quantity in the market. What 'HWWW'W’?WW(DEW@@)
is the stability of the adjustment to a- disturbance in the b T HEAIS T (Stability) =41
g2
market ?
fodt E’f % IW ﬁﬁ?{q :
(@ Pt smEm # @ SERd w1 W’ g gl
| %ﬁtﬁlmaams(q-et)?!rﬁméﬁm%l
Ifg SR 1 TR 6 THEA ¥ TgH 10 THEA
F1 fegr 9 @ @ wm@ e fean w@g
st ? 2436 o
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3110 2

d function 3Y = 100 - P and cost
2y. Contrast the profit maximizing
g monopolist, and
Which is the best

1. (a) Let the deman

function C(y) =
monopolist, an output maximizin

revenue maximizing monopolist.
description of the public sector? (7

(b) Explain the decentralization theorem in context of
units. How do

®)

welfare gains from multiple fiscal
individuals vote by their feet?

(@) méﬁﬁhx?ﬁ@ﬂ%iﬁﬁtm%aﬁmmawrééwﬁﬁ
Eﬁ#ﬁmmTﬁWEﬁammrﬁilaﬁaam%ﬁﬁ%1m

2y yEe & 8 7

2. (a)“In a competitive .economy with complete

information and zero transaction costs, the

allocation of resources will be efficient and

respect to legal rules of entitlement.”

invariant with
ase with

Explain this statement given by Co
ation and bargaining.

(10)

reference to complete inform

3110 3

(b) What are the concerns raised by Surajit Das
regarding the goods and services tax? (5‘)

() ‘v wivend seferaen & wof SR S IR A
m%m,mmmwﬁ%w
%éﬁﬂﬁﬁmﬁsﬂtwﬁaﬁuﬁma{m;ﬂm
A W ¥ e 77 g e o e §
ot ¥ Fro 2w RU M0 W FET ) G |

(¥) ‘o vd A AR @ AR F gl
. ik ¥ BN 3618 Il
fad & 2 7

3 . .
(a) Discuss the determination of optimal provision of
public good and the assignment of tax shares in
the context of Lindahl — Johansen model (8)

(b) There is.a large number of commuters who decide
to use e.1ther their car or the train. Assume that
commuting by train takes 70 minutes whatever
the number of commuters taking the train
Commuting time by car C(x) = 20 + 60x, where:

- o - ( )

(i) What is the proportion of commuters wh
will- take their car if everyone is taking he(;
de‘(:l‘si(?n freely and independently so as to
minimize her own commuting time?

PiTLO




3110 4

(ii) What is the proportion of car users that
minimizes the total commuting time?

(iit) Compare your answer of i1 with answer in
part i above. Interpret the difference. How
large is the deadweight loss from the
externality?

(31) foferEe - SiEras Aed & @y o huEE o @
T WEYE 3R oK AGA & AR wo=E w1

() wS e A g 2 S AT FR AT A N ITEANT FA
1 HEST FAA 2 | A wiforg f O grr e &
Y 70 fFe T € oR g @ Gen @ o 8
FR E oE G @ C(x) = 20 + 60x ¥, WE x
F FR A # IO B, 0<x<1|

(i) @B &1 saE Fa1 2 S AUl @R o o afe
& &S s e wmea s safee € @ o
2 AIftF 9% AU AT EE S ATH F A 7

(ii) TR ITERTEHRIS HT A HT B SN He AT
I H AAGH AT B

(i) i IR D T ii B HUA IR N oA FX |
IR F A FW | WREl § FRU HA HR
Tha faam @er 2 7

3110 5

4. (a) How the budget setting process and corruption
are the source of the excessive public sector

expenditure? (8)

(b) Analyze the effect of earned income tax credit on
hours worked and labour force participation for

low income individuals. 7

(ar) wore AT wREw IR yER B FERE WEAD
87 H oG & B 2!

(@) =¥ @ T e | AT o wR R w1 wE
2 = IR & T AR W gE e

5. (a) Critically examine the solution of externality when
both economic participants generate positive

production externality. (7)

(b) Derive the equilibrium in probabilities of evasion

and audit in the ‘tax compliance game’. (8)

(3r) wrErn & A @ AT SIET e 5 Al
snffes wienf TFeTE IeeT aEEl I R |

(@) ‘= FggeE | ¥ AW R o A wwE H/
fufy ¥ dge 7@ =

P10,
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6. (a) How probability of detection and fine rate effects
the tax evasion decision of individuals? (10)

(b) Explain matching open-ended and matching closed-
ended intergovernmental grants. (5)

(3r) EEE @ EEIEHT R ST X et @ e A @
HEd I By yWilE wRd € 7

(@) @ Jaed & e ik de siawe few & s
WHA e & ARAT Fo |

7. (a) Describe the organization of multilevel Fiscal
system in India. Briefly discuss the Tax and
Expenditure assignments and intergovernmental
transfers in India. (8)

(b) Explain the concept of deadweight loss of tax and
show the deadweight loss on both producer and
consumer in the case of product tax. (7

(%) ¥Ra ¥ e fa<ig qomel & WA & auiA Y |
YRE A o 3 9 FE UF N AR BRI W
Eg ¥ =l W

(@) & & we IR THA S FTURIT H AREAT T AR
IEE HH D AR A IJAEEH R ITHE A WA
¥R FJEar e |

(2500)
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Section A

(|vs ‘31

Question No. 1 is compulsory. Attempt any one from Question

Nos. 2 and 3.

e 1 AfEr ¥ W 29 3H @ R uw w1 s
o |

A box contains four red balls, five white balls ‘and six blue balls.

Suppose that three balls are drawn randomly :

U]

(i)

What is the probability all three of the selected balls are
of same colour.

If drawing a blue ball is considered a success, what is
the probability that at least eight balls will be drawn to

obtain a success ? 243

= fest & 9R @@ R ¥, of" wog W ¥ 9w ©: A

ﬁilmﬁmﬁmﬁWWﬂWﬁ
Frmett st & -

®

W 9w wigww ¥ ¥ fF o o =
R ww & oA

(i)

(@)

(®)

(-3 ) 2486

nﬁﬁaﬁﬁzmﬁmﬁm@mqﬁtwﬁtt
tﬂwwaﬁmwtﬁsmmm%@
+0 R w9 313 7 Freredt St 2 -
A certain federal agency employs'three consulting firms
(A, B and C) with probabilities 0.40, 0.35 and 0.25
respectively. From past experience it is known that the
probabilities of cost overruns for the firms are 0.05, 0.03
and 0.15 respectively. Suppose a cqst\overrun is
experienced by the agency.
() What is the probability that the consl.llting firm
involved is company C ?
(i Whati.stheprobabilitythatit.iscompmyA?S
() Differentiate between simple random sampling and
stratified sampling.
(i) How is sample variance different from population
variance 7 Explain using the concept of degrees of
freedom. 243

PTO.




t 49 2486

(@ T Ty wot i wwelent w9 (A, B 7 C)

®)

1 g @t & format wifveand w99 040

0.3530.25%|ﬁ1@éa3wa'§q33m%1%ﬁ

¥ T ST A F & T (Cost overrun)

W WfaRand %W 0.05, 003 F 0.15 ¥ TR wifse

& @t # o s ¥ ofyw @ s

2l

(O T @ F yifawam w0 ¢ 5 gEfug
Wt wH e ¥ 2

() TW =@ H wigwa w0 ¥ 5 gefyg v
AR

(& W A SRR (Simple random sampling)
d WHiFa IR (Stratified sampling) 3 &7
W WL Hifww |

(i) TR T (Sample variance) THRE FHT0T

(Population variance) ¥ fFE SR 1 ¥ ? @@=

3

a%&ﬁ(mmofmon;}aﬁﬁmmaﬁm
¥ 9uEmE )

(@

®

T e 2486

() How many ways are there to split a dozen people
into 3 teams, where one team has 2 people, and the
other two teams have 5 people each ?

(i) How many ways are there to split a dozen people
into 3 teams, where each team has 4 people ?

2:42%

Suppose a box contains five biased coins with probability

of head as 0, %, %, % and 1 respectively. One coin is

selected at random and tossed twice.

(/) ~ What is the probability of obtaining tail on the first
toss ?

(if) If tail is obtained on first toss, what is the probability
that another tail will be obtained on second

toss ? ¥ 213

@ () T A Ay A A AR & e

s & ofx ww dm A 2 9w ¥ a4
QA # R o d s WM E 2

Gy TE TS an @ 3 A9 § sfer # e
TS £ aft vOw dm H 4 @ ¥ 2

P.T.O.
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{i17975) 2486

A cifeg fF uF fesr § ufe fiEd (biased)

foam & 8 90 (head) 1 Wifgward wow:

0, % %, %31 % T form agfes w9 @ 9T

I R AW N IR ITEw W €

() Y9 S IV TH W UL (tail) 3 HI
gifgwar &= & ?

(i) A 999 IR IV TH W Y2 A T, @
¥ AW @ Wiigwa F € f gEd an sem
M W 4 e & smom 2

SECTION B

(@vE ‘=)

Attempt any rwo from Questions Nos. 4, 5 and 6.

uﬁal,sasﬁﬁﬁﬁ"fi’f%wﬂﬁm

4, (a)

Check whether the following functions can serve

as probability mass functions for discrete random

“variables :

2
M fox) = ";E forx=1,2 3,4

2x
(i fy) = m forx=1,2. 3.5 242

)

(a)

iy 25 2486

Consider the cumulative distribution function for a

continuous random variable X :

F(x)=0 forx <0
= x2 for0<x<1
=1 for x > 1
Find out :

1
@ P\X.S;:J

(i P %SXSI)

(i) P\X z-J ' 24242
St #ifvw fr w1 fefafaa woat &1 s9Em
FGaq agfess 'l (Discrete random variables) &
wifgshar f99€ ®E (Probability mass functions) &

AR W fFm w1 @@ ¥

2
i xe1,2 34
0 fo)= T ®

2x
7 = =1, 2 3.k 242
W )= o ® &

P.TO.
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(a)

]

(785 2486

TH Had ?Tlg'rﬁiﬁ X (Continuous random variable)
X ¥ Sl WveT wor (Cumulative distribution
function) FTd abﬂ'ﬁ?ff{ $
F(x) = 0 x<0%®g
= 22 0<x<1%g

=1 legﬂ

3
(i) P(X > -Z}
A bookstore purchases a book at Rs. 50 and sells at

Rs. 80. Let X = number of books sold on a given day

and suppose pmf of X is :

X I P(x)

0 0.05
1 0.1
2 02

(&)

48 3 2486
3 0.15
4 024
5 02
6 0.06

()  Compute the expected numbers of books sold on a
given day,

(#) Suppose the shopkeeper stocks 6 books on a given
day and the book not sold by the end of the day
is returned at Rs. 30, find the expected net

revenue. 343

In a production facility, the assembly time of product ABC
may be looked upon as a.random variable with average
time taken as 35.4 minutes and standard deviation of 2.5
minutes. Find the probability that the assembly time of
one of the units of product ABC will be : 242

()  at least 36 minutes

(i) at most 33.4 minutes.

PTO.



(a)

¢y 2486
TRH H T TEA TH TEE F S0 T A
liedt ® 7 80 ¥WY # = ¥ WA wlifow R

X = fot e § ¥ T qe W wen ¥ o
S B X Fopme B TR R

% P(x)
0 0.05
1 0.1
2 02
3 | 0.15
4 024
5 02
6 0.06

o foeht fF & 3R o gw W owe
(expected) TEAT FI HITST | |

(i A WY gwrRR et i 3 6 g

W R W ¢ KA P oom AT
T@H H 30 TR A o R W € @
TR 9@ USES (net revenue) TG FST |

()

(a)

(&)

O ) e 2486

@ﬁﬁqhﬁdﬁﬁﬁsﬁmwcﬁmaﬁ
S (Assembly time) 1 HIEA 35.4 fie & A

ﬁaﬁﬂz.sﬁﬂzmﬁ@m@&‘ﬁw%mﬂ

F@r =1 g ¥ FE 9@ H qifEEA 9 I
%mmo‘ﬁ@m%gmammﬁx:
o w9 @ FA 36 e 2t

Gy e A s 334 R B

Suppose that five people A, B, C, D and E are standing
in a line in random order. Let X denotes the number of
people standing between persons A and B. Find the
probability distribution of X. )
A social scientist claims that only 50% of all high sch(;ol
graduates who are capable of doing college work actually

go to college. What is the probability that among 10 high

P.T.O.




(1) i

@ TSE W TH THA T TR F 50 v §
aliedt & 7 80 703 F I=dt ¥ "W oA fm
x = fft fe & 3 qw A e &
A AT fF X # opme FrE weR ®

% P()
0 005
1 0.1
2 02
3 0.15
4 024
5 02
6 0.06

o foEEt e & ah ™ g w1 venim
(expected) FEAT T HIfST | |
(i) WM S o g fRet fo # 6 e
W ©fF W ¢ a kA & o § 7 o
TE H 30 T9F A o @ wmr ¥, @
T e TS (net revenue) T HIfST |

(®)

(@)

b)

¢ ) 2486

s fafmior g9 # el SR ABC HI FHAGT
a1 (Assembly time) I FIEA 35.4 fie 9 AFSE
forrer 2.5 fore @ T S R F W
S 1 W &1 @ A H AR T B
fir S ABC Y TF THE ¥ THAT I
o F9 A FA 36 e E3uil
Gy wfam ¥ afaw 334 e 2Rt |
Suppose that five people A, B, C, D and E are standing
in a line in random order. Let X denotes the number of
people standing between persons A and B. Find the
probability distribution of X. )
A social scientist claims that only 50% of all high sch(;ol
graduates who are capable of doing college work actually

go to college. What is the probability that among 10 high

P.T.O.




(@

(®)

oz ) 2486
school graduates who are capable of doing college
work :

() Exactly 4 go to the college

(i) Less than 6 go to the college. 5

- ® e % 9fe @ A, B, c, DT E TF U

ﬁmﬁﬁ'@@'glﬂﬁﬁﬁl{ﬁ?&
HAFE A B F v WS Al gew ¥
X W WG wUeH | wifa |

T W Sefe @ T § s w1 wn
F F qET T g 6 A d X 509 are
4 Hes W ¥ @ A W witeE T ¢ e
ﬁéﬁaﬁrm%ﬁﬁnm,fﬁﬁgﬂﬁﬁﬂho
U o

) JF 4 Fow s F

) 6 ¥ T Faw oW ¥

(23 ) 2486

SECTION C
(@vs ‘|

Attempt any fwo from Question Nos. 7, 8 and 9.

Y 7,89 9 H § Tl @ & sw e

(@)

A student takes up courses in Stafistics and
Mgcroeconomics in his graduation programme. The
proportion of correct answers in the exam of both courses
is denoted by X and Y and the joint probability

distribution of these random variables can be approximated

with the joint probability density as follows :

2
f(Is)’)=g(2x+3y) for0<x<1,0<y<]

= elsewhere

Calculate :

(/)  The probability that the student answers more than
40 percent of the questions correctly in both the
tests.

(i) The probability that he gets more than 80 percent
answers correct in statistics and less than 50 percent

answers correct in Macroeconomics. 242

P.T.O.
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( 14 ) 2486 u ¢ 15 2486
(b) The number of courses taken up by a student at a : (Proportions) H OFHY: X T Y ¥ = R S pe
university has the fo[lowing. probability distribution : T 9o = q@f‘gﬁ; =50 & qgaa' qifaesar s
i Beabh Ny B %1 e s Wfd 99 (Joint probability
& _ density) ¥ WFTHTEa (Approximate) feFa1 ST Hehal
1 02 %- .
2 06 2 %ﬁ
f(x,y)=§(2x+3y) 0<x<1,0<y<]]1
3 02
=1 S

Let X; and X, be the number of courses opted by two

. frafafaa =t Tom sifsg -

students and each have the same distribution as the

() T4 9@ W wiaws fF o 39 wdensd
#F 40 vfowrd @ ifm weAl ® W& IW A
?

() TG 9@ HI witasar & wifeast § 396 80

population :

(/) Determine the sampling distribution of

X+ X,
2

R:

(if) Determine expected value and variance of X. 3+3

gfaya | oifus I T 8 ¥ 9w mEie
‘ sdymrey # 50 wiovm § 9 IW UE B
- i4

(@ Ux famef owd wae wEEw A wifemst
(Statistics) & THGE FAITEH (Macroeconomics) %
YR A T A I A WE IW H ST

PT.O.
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(®) mﬁmﬁm@ﬁﬁmﬁmwﬁqﬁ

*® e w1 frefafen wirea sves ¥ o

ey w wE wrfaRar
)
1 02
2 06
3 02

"M i i @ fenfi gr e T At @
A X, q X, § T FOF H aved a@ =

f& wmfe (Population) #1 ® :

= X +X
R

1YY 92T (Sampling
distribution) T wHIfST |

@) X H FORE WE 9 GEO §W S

(@

®)

(¥ ) 2486

If the joint probability distribution of X and Y is given

by :
X
-1 0 1
4 -1 1/6 113 1/6
0 0 0 0
| 1/6 0 1/6

Show that their covariance is zero even though the two
random variables are not independent. 6
Let X, X,, X; represent the times necessary to perform
three successive repair tasks at a certain service facility.
Suppose they are independent, normal random variables
with expected values Hj» My and p; and variances as
012, U%, cs; respectively. If means are 40, 50 and 60 and
variances are 10, 12 and 14 respectively,

calculate :

() PX, + X, + X; < 160)

(i) P(X, + X, > 2X;). 242

P.TO.
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A X 9 v w1 wgw WiEma aved Ay
A

X
-1 0 1
¥ —1 1/6 173 1/6
0 0 0 0
1 1/6 0 1/6

Teiise % 37 = &1 WE-WEW (Covariance) I
t =y A @ & ¥

(¢ WH e i fRE da S A @9 whe o

FE W FA H @ AR A X, X, X, ¥
HH wifee fF 3 e, TEEE (Normal) FgHes
R ¥ s gl w9 whe g, 0, @ p;%ﬂ*ﬂ
FERO HH: of,a}g,cg g1 afk A w40,
S0 F 60 & A WELT HEA: 10, 12 F 14 ¥ @A
frafafea &t T Fifsg .

() PEX, + X, + X, < 160)

() PX, + X, > 2X,).

(@)

(®)

(a)

(.91 = 2486

The monthly income of residents of a city is normally

distributed with mean of Rs. 30,000 and the standard

deviation of Rs. 5,000. If a random sample of 50

individuals is taken, what is the probability that their

average monthly income will be :

(7)) More than Rs. 24,000 ?

(i) Between Rs. 20,000 and Rs. 30,000. 243

Suppose that p(x, y), the joint probability mass function

of X and Y, is given by :

p(0,0) =04, p0, 1) =02, p(1,0)=0.1, p(1, 1) = 0.3

Calculate :

()  the conditional probability mass function of X given
that Y = L.

(i) the expected value of X given Y = 0. 243

w TR # frenfad # wfes s w1 sves

T € R AW 30,000 T 991 e e

5000 T9F B WK s0 =AfRE w1 & Al

sfieyl foan smr @, @ 39 W@ ® wigwar F=a0

() 24,000 T  fes Bt ?

(i) 20,000 FIF F 30,000 TTA H HeA B 2

P.T.O.
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()

(=20 ) 2486

e difse i x 3 v &1 a3 Wifgswar f9vs %o
= R ¥
p(0, 0) = 0.4, p(0, 1) = 0.2, p(1,0) = 0.1, p(1, 1) = 0.3
Frfafaa =t oA Fifse -
@) 3E y=18 @ x = gvd wizwa faog
e (Conditional Probability Mass Function)
) 3 y=0 B @ x * FARE AHI
SECTION D
(@vs ‘T)

Attempt any two from Question Nos. 10, 11 and 12.

399 10, 119 12 § @ Rl & & sw S

(@)

©)

Let X,, X; ...... X, denote a random sample from a normal

distribution with mean zero and variance o>, 0 <0’ <.
Examine the two estimators of 0> : (i) IX?/n and

X7

n-—

(i) Z and show which of the following is an

unbiased estimator of o’ for finitely small sample. Will
your answer change if n > a ? 2+2+1
Use the method of moments to estimate 0 in the
pdf : :

500 =@ +0p°! (1-y)

Assume that the random sample of size n is

0<y=<l1

collected. 5

(@

(B

(a)

( 21 ) 2486

nﬁﬁﬁﬁqﬁ?;(,,xz...... X, ¥ W& § o JE
TS YEEE T | U aRfew wfaest § o,
0<o’<a o’ & q EHTH (Estimators) R &R

2
HINY () =X2/n T (i) E% g1 guise fm

frafafea & & @i, i@ (finie) STFR B
gfaeyl 9 o° 1 TS START (unbiased) SFHEAF
¥l 3R noo @ N FE W oRaEfia @
sTen 2
sl fafet (Method of moments) ®t Werl |
frafafaa pdf & 0 # sTwfoa #ifse
f,,(y;e)=(92+e)y5—‘(1—y)
A wifey fF SR W aRfew wfed
fom wmm &1

0<yc<l1

Given that Y, =23, Y, = 1.9, and Y; = 4.6 is a random

sample from ;

-y/8

3
1050 =2

664 f°"}’?.0

Calculate the MLE for 6. 5

PTO.
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The grade point averaée of the students in Economics at
a University follows a normal distribution with standard

deviation as 0.32. How large must a sample be taken to

guarantee that the length of a 95% confidence interval

for p will be less than 0.26 ? 3

What “‘confidence” would be associated with each of the

following intervals ? Assume that the random variable Y

is normally distributed and that ¢ is known :

() (¥ -2330/\n, 7 +2330/n)

(i) (7 -2.580/Vn, 7 +2.58 /Jn). 2

AR v, =23, Y, = 19T Y, = 46, Frfafaa wfee

} ™ Igfew et ¥

3 -y/8

fy(y;e)=”;e., y>0®

@ 0 ¥ MLE Ft 79U Hifoq |
ww favafaem 3 faafdhl & sdwre & Js-fag
SArea =1 9T JEE & foae ame fawed 0.32

¥ 9 W@ H MO 2 & fou wiees w1 SR

foraan a1 A1 =fen 13 1 3 95% Tavarear s
F TR 026 AFA W ?

23 ) 2486
fr=fafe swoel & wiw frew ¢ favar”
(Confidence) WeIg B ? WM wife f agfeos
?TYWWW%WUW'%:

B (& -2330/n, 7 +2.33 0/Vn)

(i) (7 -2.580/n, 7 + 2.58 o/v/n)

In a random sample, 136 of 400 persons given a flu vaccine

experience some discomfort. Construct a 99% confidence

interval for the true proportion of persons who will

experience some discomfort from the vaccine. 4

A teacher wants to determine the average time taken by

fa student to complete a test of 20 questions. If for 12

such tests, she obtained a mean time of completion as

75.6 minutes and a standard deviation of 9.4 minutes,

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

(i) Would a 90% confidence interval calculated from
this same sample have been narrower or wider than

the given interval ? Explain. 442

PTO.
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T dRfew yhaey § W # S @Y SH @
T 400 H ¥ 136 AT N FHY A=A F FAPE
T I F WNT IH B AG A H SN

.wﬂlﬁwﬁﬂﬁ%'ﬂﬁaﬁﬂﬁ%ponion)%ﬂ

T 99% favarEm e w1 fmio Fifem)

qmamﬁmzowﬁaﬁ@vﬂmaﬁﬂﬁ

H uw faenedl = o oren st w99 @ w0

et ¥ 3 39 WER & 12 st ¥ SN T

ot FH F @ A W w9 756 e 3 9

fomem 9.4 fFe wmm gom @ :

() Sfas WA ¥ 99% favarEm s @i
fmt #ifw

G T wfaeyl ¥ F@ 90% favaremm s
IgF U @ WHT ' ;A ?
HFRY |
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