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5. Ans'v;ters may be written in English 9r Hindi but the Sq.me m~dium shqulq be used 

throughout the paper. 

5: 3"tR ·~ · 1f m 3#Jofr ·# ~ 'cr}t' ~ ~ l:i~ir8 Gt ~ -~ ~ ~ "J,ft?.TJr, cfIT '3q4)a1 ~ 
lt,<r'-\1 ,, ~ .;> ..,_ 1;:11 . ICfl<-11 

~ .~ ;I 

1. a. "An increase in monetary growth (a monetary expansion) leads to a decrease in 

nominal interest rates in the short run, but to an increase in nominal interest rates in 

the medium run.,, Explain. 
(7.5) 



. d. _ -un equilibrium. Examine the medium-run impact 1, C , 1 . -~onomy 111 me ium t u , omm ~:1 an_ cc - . , on the level of output and the rate of unemployment ()f an increase lll petroleum pnces 
in this economy. 

(7 .5) 

~ Consider two alternatives for income contrnction. On~ is tbe removal of an · . · .· · · come tax rates. lJ se the IS-LM model and investment subsidy; the other 1s a nse 111 m . . . . the investment schedule, to discuss the impact of these alternative policies on mcome, 
interest rates and investment. 

(7.5) 

a. "~ ~ (~ ~) ~ qJROT ~ ~ 0T * QitJichlQi * cFm ~ 6 C, ~ 

(7.5) 

b, iJ'.lt.llJ-lchlJloi fllJ-lllclB-IT .. * ~ VcF -~ l:fZ fcrilT{ ~I ~ ~ ~ 
~c:1fc.l,1.m ~ "Jt ~ ~ qR011J-Jfcl~9 ~ ~ ~ Er ~~101~11ti ~ ~ 1TT'" ~<TTr ~ c..' 

cfifc>f ~ ~ ~ m:rrcrr q;r tffrmur ~I 

(7.5) 

c. 3TTll' * ~ tf cJ fctcfi<"-41 9'Z fcrtrR ~I ~ ~ ~T ~ cf;)- e;cTaTT, cf ~ ~ 
~ 

m ~ -~ .cfir ~'#~-I IS-LM~ cf ~T ~ - ~ ~eH4fll _ ~ ~ ""?\'~'' ~ ~'\I c.. ....:. . .. .::, " . ' "'t, . ...._ ~~1 
~cfifc;LJcfi -~ ~ q~ 0fFAfc1~q 3fm, m z:u ct ~T ·1tr ·-AA tfRt ~ 'cfif -~ ;I! 

~I 

2. a. Consider an eoon9my ,vhere all econ6mic .ag~nts Jrave .rational ex_pedations and 
chatacterized by the foUowing sy-slet:h: · "" 

Aggregate ,DemqTI,d: _Mt +-Vt= Pt +yt 
Aggregate Supply: Y(= yp+ ~ {Pt- t"" r'Pte) 
Money-supply rule: Mt= a1· '.Yt-1 + Et; wherc.E (Et I It-t) = D 

The notatio11s have their usual meanings. 

Show that only unpredictable money supply changes can affect the level of output in 
this system. Predictable money supply changes have no effect on output or any real 
variable. 



3. a. ·what is the difference between the 01iginal Phillips curve and the expectations

augmented Phillips curve? In this context, explain why the natural rate · of 

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

b. Bring out the merits and limitations of using adaptive expectations as a method of 

fonning expectations of macroeconomic variabl.es. Discuss the model inconsistency 

problem associated with this method. 
(7.5) 

c. Explain using the A,S ... AD Model how the -output cv~ntua,lly returns to the medium 

run in re~ponse to a. mon~~aty expansio,n? If expectations are rational is money neutral 

in the sho1i run? (5, 2_5) 
(7.5) 

a. ~ - Rhf~cfl ~ cf ~~TT-~ l\bfc.lCB ·cfsfi R cRTr ~ ~ ~ ~ -if 

il-1Ji$-1($·.0. fcF Ji{~~a·11fl · ·cB'r \,ll<tiklcfi c;x cR" ~fu>l' -~ ~ ~~1&1a11fl ~ (non-
<- , , ", , • . , : 

. accelerating "inflation rate of'unemployment, NAIRUf"ITTit %1 ·--am=rr t? 
(7.5) 

qf{cfic>-9o-ll (adaptive e;xpectations hypothesis) ~ ~ cf ~ q11 Rl~:tl<rl ~I ~ 

_ ~ ~ mtr ~ ~ ~ (model iriconslsfency) ·cR'r ~ fliHf.lll q;T m 

Tct&Jila-J~ ~I ,, 

(7.5) 

e.AS·-AD ,~ --~ fl.t,14AI ~ -~<R$+1$.0 fci:t ~ ~ * qV{0UJFH'·cli6-\{ •3.t9}c; ~: 

:~ ~~~chtJl1rt ·tjl-Jizj'j:qfi1f -~ , ~a{ trr'' ;cf~Y ':~r~w : ;5;HH( ~j , -~tfa-:,~rf.tr ;~iHtft.llci . 

_ (iatioi1a1):ffe ;m ctid- ~~1; ii~;;hfcl~ i#. * '3ctJ{11&i :$',J( ~ -(5; 2,5) 

(7.5) 

4. a .. What is the· r:olc of ~tpectat1ons a:nd -the rfsk P!~mimn ih ·ftre. _portfolio b.alam;e 

appr'.o,aGh'"r Dis6i$S~~:t~¢ _ppfttolio' ;~dj:O&tiu¢nt for· gl_i in,¢tfa~e lh do1tie.~tfo ;price level 

, un,der flexible :e·xch~ige,r!itcs u-s~ng·the portfolio halm;rC¢ approaQp,. 
(4, 3.5) 

b. Wb.y does exchange rate always ovenihoot its long run equilibrium foUo-.;.ving a 

monetary expansion? Explain. (7.5) 

c. Consider an economy characterised by fixed exch?Ilge rate and flexible domestic 

price level and fixed foreign price level. Suppos.e the economy Was initially at 

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

(J) 



(7.5) 

h b and k 1n the transmission mechanism 
1 f th paratneters aG, , . . . . 

b. Discuss the roe O e . d. to the resultmg change m equilibrium 
· · oovemment spen mg 

1;111<:in a an increase m o . • ) 
• • 0 · 1 rnearur1°s. 

. (The notations have their usua b , 
income. 

(7.5) 

. . • . d. ·h w the impact of a fiscal contra,ct ion on output, 
c. Usmg appropnate iagrams s o · . ~ _ .. 
. . 1 I d Classical and Keynesian supply cond1t10ns. 
mtere.~t rate and pn~e eve un er . 

{7.5) 

a. 1Tcf1" w ~~ tR"' ~ rfil~Q ~ ~~ ~ ~ ~ ~~mr 
aciJfiara (nitional) '~ -~ 01T FaiMkl.@rl {1Jilcf.i{0 / fa-iq;J~ ~ ~ ~ ~ ~ ~: 

~Rfdt .. 

~ 3ffCTT<f: . <'\ . 

Mt + - Vt =.Pi + Yt 

Yt= yp+ ~-(Pt - ·1-1Pl ) 

Mt = -a1 Y-1.--1 + Bi, where E { st 1 It-t) =; 0 

~~ ;~ -~ --ctc-¼ ' ~ ~ ---~--.· ;IJ?T_:..._·• £fil ~ * ~ -. ·. . qf⇒. qJa-J . . . ~ ql)-
_1,1:,.,-1;.'. ' y.',1 u;;~J " ~ - ,, --..:{ti{~: 

~ --~ ~ - ~l 1~, -~ -• * ~ 9nctacri1 ~ ·-~ -~ ~~,~~ 

cfH-i-iRfch ~ ;~'CR" -~~-:~ ~I 

-1 - ~~ 

. J7.:5) 

(7.5) 

(1.5) 



problems can be overcome automatically. Suppose exchange rate was flexible how , 
would it affect the trade balance? 

(5, 2.5) 

a. ~~T-~ flcrc:!c>l<rl iE\"?c:ch~ 0 1 (portfolio balance approach) ;it ~~TT3-TT cf 01'i@J--l 

~~ (risk premium)~ cfllT ~ t? ~ fclfo:1.t1£1 ~ <);-~ ~ ~ «R 

* ~ ~ ql): 0 11J.1fclfZq 'fa:rctxr-~ R ~ crrc;r ~~ cfiT' ~~r-~ {-1a-c:t<4<rl 

<c'ftsc:ch! 0 t cti1" fl$1Zlcil ~ f!Ji$41$C! I 

(4,3 .5) 

b: ~ \;RRUT ~ qf.<01tJ--JfclfZ9 f8fa?IJ-Ill ~ ~w 3-f9o{ cflcich1c>l1a1 fllJ--lltctf~f ~ ~ 

3fm ~ ~ g[[ffi ·~ f(J-i~l~Q i (7.5) 

c. ~ RlRl-<All ~, ~ ~ ~ cr~ WR ~x~ ~ rn ~ %" a,~ 

~ _'fctcrrt; ch'tRfRI ~ ~ TTti" ~ ;31.~m ~ * --~kl-:il!ill{I cf cl!l9I( UR: ~ 
~ ~ ~I AD-AS~ ~ ,H614al ~ {{if-j~l-$Q fcti' ~ flJ-lflllQ m: 61' ~ m 
~ ~I 1TTa=f ~ ~ ftjf;JJ--j~ ~ * ~' -al" ~ ~ flcr(1{'iai 'Cf'{ cfm 0 , , ~ 

~i;r-r ~ ,~c;r:n4 \..f~<q1 ! 

(5, 2.5) 

5. a. What is t:he difference between uncovered and covered intere~t arbitrage? Ilh1$tt~te 
· with an 'CX~U,11p1e how th~ net gai11 from covered interest arbitrage tonds to c;liminisb as 
coveted interest arbitrage' continues? ~ -- -...., ' 

(4, 3.5) 

b . (i{ tJnder'· ,fix·ed ex.change rate, perfe~t caphzd · mobility an~lflx~d price l~el, the 
·central Bank-cannot 11.1u. a;n ind-epcndent··inonet~xf J:i.olky. However~ an increase in 
·budg~t-·aeficit'wouid have th,e oppelsite,-effeet. Explain, 

{h) f\;~:sp1r1e 'th¢-~?JlqVri~)!f excb,~g<?,J a;t~s: _ 

-,$2·~£1 in tiewY.o:rk · 
-· : -~10,.l-~£-f ihi,Lo11a6~r · 

¥200: = $_1 i11 _1ol~yo _ 

Indicate h0w profi_tahle-trian,gular, or three point, arbitrage can take place. 

(5) 

(2.5) 

c. (i) Distinguish between absolute Purchasing Power Parity (PPP) and relative 
Purchasing Parity. Is it true that if the absolute PPP held, the relative PPP would. also 
hold but when the relative PPP holds, the abso.lute PPP need not hold? Explain. , (5) 



' (4,2) 

d t P
redict overvalued exchange rates for · pp·p theory ten ° (ii) ·why does the relative d 

1 e r·ates for developing nations? d . lue exc 1ang · · developed nations and un crva 

(1.5) 

---.-.---:-rr'!Rrr.:r::r (uncovered)~ JI crci {q O I a-i (interest arbitrage) ct' 
a. },1t-(§.ifac-\ (covered) q J{oilt0>l IC\ci . 

~ . . 01 #l" {"i~ll\211 ~ BJ.l~l$Q fcn° 3il ·q§lfaci ~ 
m.~ 'i;f<:lT ~ ~? tfcfi 3e,Jt1{ \_' , 

I 
--rT'T.,,,,.-::r ~ ~ -;:rr::r,- ~ '· ~ 2-:J:r Jlq-c-\90la-\ ~ ~ ~ * ~ ~ Jta-0\{q U lit '(i c, 101 4 WI I l<rl'Q (>1 "'' 

(4, 3.5) 

·. &~C.-cri ~ '¥410;::: £1 

t1~·l\1 * ¥200 9 $1 

~~·fi$~C! ··.~ ·~ · ·.~·cnH · rst·tj¾}ol!~Ji.cfi m· ~~~~<1 ·l?fi~~a{4qu=i·. ~ :flch0t. . ~t . . . . ·. . . •"~ {4.5) 

(4, 2) 



1 
.• ) ~a, ?PP if fctcfiU\ci ~ 6(1 ~ ~ ~ (overvalued) 
~~I~ ~- ~ ~ 

. ~ ct cf Tc1cfiF8~~ ~ ~ cfi"J-l" ~~(undervalued) ~ ~ ~ ~ 'hf t;tctR\ cfm "ITTill 6? (1.5) 
\Ql~tui-• ~ 

~ 
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Instructions for Candidates 

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

2. Answers may be written in either in English or in Hindi; but the same medium 

should be used throughout th.e paper. 

3. The question paper consists of seven questions. Attempt any five questions. 

4. Each question carries 15 marks. 

5. Use of simple non-programmable calculator is allowed. 

6. Statistkal tables arc attached for your reference. 

tW;TTcfiitTq~ 
· 1. ~ ™- lf-5f c5 ~ ~ ~ ~ TR" Rtriitfi" x~ tR ~ ~ ~ 1 

2. ~ ™- lf-5f cJ?T~ ~ mW<fi fctm ~ ~T-f ~. c{fc)J-;ci-~ '3"-.:'i q?f~ 

3. 

4. 

5. 

6. 

~ 61 -gr.TT ~ I 
~f ™-tf"?J" ~ ~ ~ ~ t I ~ 1TT'cl ~ q-iT ~~I 
~ fl c5 3Tq) ~ (15 ) 6 I 
~ 7TTh1~ffq ct'-c-fcgZ~O: cf) ~ q§'t ~ °ch ~ % I 
31-rcrcfi -x,.;:::..f cf5' ~ t1iRcllcrn ~ m-~ cfl ~ if tr 7T<ft ~ ! 

(1) 



Q.t. State whether the fo11owing state.ments are true or false. Give reasons or proof for 

you:~swe~he means of the actual Y values and the estimated Y values are always the 
· san1e, if the least squares n1ethod is used for esti111ating the PRF: Yt =Bi+ 

B2Xi + ui. 
h) In a sin1ple regression m.odel, the F- statistic of goodness-of-fit is equal to 

the square oft-statistic of estiinated slope coeflicient · 
c) Suppose that the coefficient of a variable in a regression equation is 

significantly different from zero at 20% level of significance. If we drop this 
variable from. the regression, both R2 and adjusted R2 will necessarily fall. 

d) In the log-linear model the 111agnitude of the esti1nated slope coefficient is 
invariant to th.e units in which the explanatory variables are 1neasured. 

e) The OLS estimators are best linear unbiased estin1ators (BLUE) in the 
presence of perfect multicollinearity. 

[3x5=15] 

cife11~~ fcr>- Plf..JR;\faa <:tc@ai ~ ~ 3-T~ ~ 1 ~1q~£JcfJctrj-<il~ cfJ1~ 01 m wnur W" 

if1ft,q I 
(~) q!fctfqcp Y ~ um ~icfJfc;t,1 Y ~ "q)f +TIE~ ~ tiiilri Nfff t <1ft 
~lcf5Mci Y ~ PRF: Yi = B1 + B2Xt + ui>cfJ ~ ~--.-fcP-l cpfq,0-1 fclm coT 
'34D.!Ji fct:rrrr \llKTT ~ I 
(6f) ffitfRDT ~R,:i1f1..-i t-ll-SC'i ~. ~~xflcil ~ ~ (Goodness - of- Fit) cfJ' ~ 
F-qR!G~ll 3ITT G,ticf3R-ia ~ :_t 0 iicb * t-b-lff!q~1f * qTf 61-<lci!-< w -g 1 ("ff) 1TFTT fcp ~ >1R,qJ14-Fl ~14lcf3x 01 Tf ~ m cBT :1,011icb 20 _qRJ~,0 ffi~ * ~ 1N ~ ~ J.i5(tj~OT ~ ~ ~ i.rc=rT % I ~ -gi:r ~ !:JcflyJjJ.l~ ~ ~ ~ qj) 1:ZT ~ -g m ~ R2 c=r~ -l-Fillllft-lct R2 ~lq~l!cb ~ ~ ~ l 
(~) C1TTT-t'~ J-11-sc1 i:f ~icbl~a ~ 1°1fcb ~ ~cbltll1 ~ 3-1qRcJRfo ~ ~, M'<-1J:i cL11~c;q1~1icb ~ cf5T l=ffq ~ ™I" % I 
(~) "T1T ~§X:-i~i134<il c#r ~~ tr OLS ~li:1161¢, '3tfti. ~ ~ !,ffill61¢ (BLUE) m~ t I 
Q2. (a) Let the population regression function be: 

Yt = B1 + B2Xi + u.i 
Suppose the error variance has the following structure 

E(ut) = 0'
2 ~ 

Transfonn the above model to obtain homosccdastic en-or variances. Docs the transformed regression have an intercept term? 



[5] 

(b) ~he f~llowing estimated equation was obtained by ordinary least squares regression _::1smg quarterly data for 1991 to 2010 (both inclusive). 
Yi= 2.2 + 0.104 Xu+ 3.48 X2t + 0.34 X3t 

(3.4) (0.005) (2.2) (0.15) 
Figures in the parentheses are standard errors, the explained sum of squares and 
residual sum of squares were 112.5, and 19.5 respectively. 

i. Which of the slope coefficients are significantly different from zero at 5% level of significance? 

iL Calculate the R2 and adjusted R2 values for this regression equation. 
iii. Test the overall significance of the estimated regression equation. 

Yi = B1 + B2Xi + llt fl fu> ~ ~ c5r f.19ftlftrn ~ t 
E(uf) = cr2 Pt 

[4+3+3] 

t5'1!-ilf\\SIR-c¢ ~ ~ T q'TT TfUAT ~ ~ '3 q-<'icro ~ CJ?1 qRcJRla ~ I cRlT qRcJmct qftpis-i-=1 c5T ~ : ~ T.TT!: 1?@T i 1 

(~) 1991 ~ 2010 (~ ~) ~ @"C[ ITTIBI *cb~T cm~~~~ ~ ~ qf<Pltl'i ~ frl~--1ftl@~ 3-TT~ f!tj)cb-< 01 "cbT ~ ~ \5JTill t I w 

Yi.= 2.2 + 0.104 Xu+ 3.48 Xzt + 0.34 X3t 
(3.4) (0.005) (2.2) (0.15) 

~ <f) ~ 1=fFfqi ~ t l ~~'PT mTf (ESS)cl~ ~ ~ cBT <it1T (RSS) ~: 112.5 ~ 19.5 % l . 
(i) s ~ m~ cB ~ ~ ~ X1T ~ ~ ~ ~ ~ ~ %7 
(ii)~ s;iR,qJ11-F1 ;i:-1tj)cr~o1 -~ ~ R2 cl~ ww.1'1f0-la R2 cf5I' ~ ~I 
(iii) 31iq-5fcia QR\q~p .. H ~cl?~ "ffTcicITTTT <ITT ~efUT ~ I 

Q3. (a) Consider the follo .·. ing model: , 
Yi =B1 + B2 xi+ B3 D3i + B4 D4i 7 u i . where y = annual earnings of MBA graduate,_ X ~ years of service. 

D,.,. =1 if MBA from Harvard Umvers1ty .:, l ' 

= O, otherwise 
D

4
i =l , if MBA from IP University 

= O otherwise 
How would you i~tcrpret B3 and B4 coefficients? 

L ' @) 



.. If'B > B what conclusion would you draw? 
ii. 3 4

' d 1 . d. fi d .. . Su pose the above mo e 1s mo 1 1e as: 
u1. ~ ==B1 + B2 Xi+ 83 D3t + /34 D4i + Bs D3iXi + B6 D4iX

1
-+ U · 
• l 

What is the difference between this and the earlier model? 
· Interpret the coefficie. nts B5 and B6 . 1v. 

How would you test the hypothesis that B5 ::::: B6 :::: o v. 

[2+2+2+2+4] 

(b) Explain the 'J~rque-Bera Test' used for testing nom1ality of error tenlls. [3] (3T) f:-lAfc1ftrn ~ llx ~ -~~ 

uTITT Y== MBA ~"'11clch cB' ~ '3TTll , X =00 cfi cT1f 
D3i =1, <1fct MBA i3hsch§ 'fr fcl~qfcl~ 

= O, ~m 
D4 i =1 ~ MBA IP ~ 'ff % I 

=O, ~~ 
(i) 1JDWfi B3 crm B4 cBT ~ ~ ~ I 
(ii) "lfR' B3 > B4 , m cf<1T ~ f:-lq51c,l·J'J? 
(iii) 1=!FTT ~ 0q~1cfci ~ cITT qRc1Rfa ~ vm=rr ~ l 
Y. =B1 + B2 X. + B3 D3 - + B4 D4 · + B5 D3 ·X + B6 D4 .X·+ u• l l .. , l l l I, l l l ~c'fqf~~cF~cf<Tr3TITT%1 
(iv) 1JDWfi B5 cT~ B6 cBT ~ cblM~ I 
(v) B5 == B6 = O; ~ YRcBcrl.J..-JI crft ~ ~ ~? 

(<sr) ~ ~ '2B" ~-llJ.Jlrlle1I v,Tq cfi fcic;· "~-~ vTiz-r" ('Jarque-Be.ra Test') cf5'f ~ ,. 
cfR I 

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

Year 2003 2004 2005 2006 2007 2008 2009 2010 
Quantity supplied (Y) 2 4 6 8 5 8 9 I 8 Price (X) 2 5 6 7 4 6 7 3 

i. 

ii. 
111. 

l V. 

. -

Obtain the regression equation for supply function Y= B
1 + B2 Xi+ ui and interpret 

your results 

Estimate the quantity supplied when price is Rs 10 per ton . 
Test the hypothesis that quantity supplied and price are positively related. . How would the reg . . . · f'fi . . . . 1. d · 1easured 1ll . • 1 ess1011 coe · 1cicnts change 1f quantity supp 1e 1s 11 
billion tons, instead? 

(3+ 1 +4+2] 



(b) Derive the relationship between R2 and adjusted R2 values. Why is adjusted R2 

considered to be a better measure of goodness-of-fit than R2? 
[3+2] 

(3T) 2003-2010 CDI" 3lcl~- i:J· ·er'<~ ~ Tim~ ct1'-ict1 tR f1yf21@ a :ir"~ -.Fll-< 0~ 
Tf ~ 1T<TT t . 

~ -·-··--···· ... .... .. , ............. ,., ... -........ , ...... 

2003 2004 2005 2006 2007 2008 2009 2010 
~c#r~(Y) 2 4 6 8 5 8 9 8 
~(X) 2 5 6 7 4 6 7 3 

(i) ~ -i.·P-tl45x 01 Y= B1 + B2 Xr+ ut q5 ~ >lf2PP·Fi -<-lJ-J"145-<01 q5)- f1451f8i(Z TI~ ~~cm- &ll~¼ll cblM~ I 

(ii)~ cB1" ~ ~ ?nichc:11 ¢)fu-t~ ~ ~ 10 m ~ ~ t'l 
(iii) YRcB&lFil ~ ~ cR fcn ~ cB1 ~Tim~ tFl lc-J-J45 ~ ~ ~ t I 
(iv) s:tfaip-H ~ ~ qRqRfrr "ITTrrr ~~it~~ cffi" f¾fc;i<-F1 crf (billion 
tcms) if BTlTT ufm1 % I 
(6f) R2 TT~ fPillllfGia R2 ~ cfJ ~ ~t1' RsrflZcr <$)f0i~ 1 ~-&~=aa, ct)-~ 
(Goodness-of-Fit) cl5 rrTlT cl5 ~ R2 cBt ~ "tr x1tJ1;q1fGie1 R2 ~ "8m ~ cf<if 
~ \JlRIT %1 
Q5.a) 

A nine variable regression model gave the following results: 
SOURCE OF SUM OF SQUARES DEGREES OF MEAN SUM OF 
VARIAT!ON FREEDOM SOUARES 

DUE TO REGRESSION 10357 - -
DUE TO RESIDUALS - - -

TOTAL 33668 176 

1. Complete the above table. 
ii. w- State the null and alternative hypothesis for testing overall significance of 

the estimated multiple regression equation. 
ut. Test the model for overall goodness of fit at 1 % level of significance. 

[2+3+3] 

b) A researcher estimated the following regression model for an economy using annual 
data for the period 1991 to 2015. The regression results are as follows (standard errors 
are mentioned in the brackets and In indicates natural log): · 

lnCt = 2.6.027 - 0.4024 lnPt + 0.59lnYt 
(se) = (1.24) (0.36) (0.34) 

R2=0.92 Durbin-Watson d-statistic=0.9756 
where Ct = Personal consumption expenditure 

Pt= Consumer price index 
Yt = Personal disposable income 

Use Durbin-Watson d test to check for ~~e pr~sen~e o~ first orde1: autoc~rrelation at 5% 
level of significance. Under what cond1t10ns 1s th1s test not applicable . 

[5+2] 



~ m~ cpl Pli-rifBi~a qR 0 wl ~ TJ1TT -g I 

(JJ) ~ if <IX ____ - -- ~-SU_M_O_F-:S::-:Q-::UA-:-:R::-::E:::-S-,----=-DE::-G::--:R-EE_S_O_F_ 

soURCE OF FREEDOM 
VARiATION _ ______ l-:-0::-::3:--::5:::-7- - -r---~ ~ ---L 

E TO REGRESSJON----l ___ __ ., ______ ,, ________ --r----------L_ 

D:uETG_~-- 176 
~OTAL ___ -1-__ 3_36_6_8 __ ~------1-_ 

~cITT~~I ,:, 
(i) ~ -S ,ITT'rTIA 'fl'ilc/ii! 0

1 cfi ~-~ "1RI ~ ~ "!/f<l am~ 
(ii) 3JTiJ,~ cpl" ~'Z I 

.. . ~ ~ x=rrci·cprn ~ ~ ~ ~~ cB" ~ (Goodness-of-Fit) t 
(Ill) fM mw c#r ~ ~!vi~ I 
~ ~ ~ 3-T~~ c8" ~ 1991-2015 cfi ~ cfi ~ ~ ~ 

(~) ~ c/?T ~ ~ ~ Pl4-rif81~ ct ~~4~!fj-, ~ ~ ~Cl fcITT:rr I W%m 
q51 t1Row1 FP-~~~a ~ (cblGeq-5 B ~ ~ cf5t ~ 1fm ~ er~ In 

>ilchfcict> ffi1T ctn" ~ ~ t I) 
Lnit == 2.6027 - 0.4024 lnPt + 0.59lnYt 
(se) = (1.24) (0.36) (0.34) 

R2=0.92 Durbin-Watson d~statistic=0.9756 

~ Ct= &JfcRicf; ~ ~ 
Pt= B~cfffi $r-TTT ~~....-.i:J-..-cf>-.-i cb-,-

y t = ell fcki ¢ ~ <TIT<l 3-f P-T 

s ~ m~ cB' ~ "Cf'< ~~ ~ (first order) 'fc!fl$ ~i 6itf cfi ~~ ~ ~ 
~-cJltxFl m (Durbin-vVatson d) cf 1,fCf cpT \J~ ~ \J}fq ~ I 

fcr;, trfm~ ~ ~ "Cr!Tif '3 qgcfa ~ %? 
Q6.a)~ Consider the PRF: ft == B1 + B2X2 t + B3X3 i + ui. In order to check for 

presence of multicollinearity, the auxiliary regression is run and the results are as 

follows: 

X2~ = 12.456 + 10.7943X3 i 

(se) = (0.86) (9.98) R~ = 0.95 

i. Compute vaiiance inflation factor (VIF). Do you find evidence of 

multicollinearitv? ., 

ii. Would multicollinearity necessarily result in high standard errors of the 

OLS estimators in the PRF above? , 

iii. Suggest, any two remedial measures to remove multicollinearity 

[3+2+2} 

b) Let the po 1 t· 
pu a 10n regre~sion function be: 

Tl . fu . . . Yi == Bi + B z xi + ui . (B 
.f.

1
e nction 18 estimated using OLS. Derive an expression for the vanance O 

. 
2
1' 1 the varia1 . f • . . . h pract1ca 

1ce O ui Is found to be heteroscedast1c. Bnefly, discuss t e 
conscqucnc f' h 

cs o eteroscedasticity. [4+4J 

(ij 



(3-T) ~ cfR fcp PRF: Yj = B1 + B2X2i + B 3X3i + ui t I isl§fi~acil cf) '31ITT~ c$I" 
~ ct ~ "B, ~ s:ifaq 4p=1..-i cf5' ~ it R9 qRuw1 41cf ~ I 

X2~ = 12.456 + 10.7943X3 i 
(se) = (0.86) (9.98) 2 R2 = 0.95 

(i) ~fl~ 0 1 m 1°1icf; cvrF) cITT r~c.f,,f"2;Jil I cfllT 3171fcITT <'>ls-z·i~'<]a, q?f ~ r1eie11 ~? 
(ii) ~ ~ ci, Pil,scrl it, <Sl§~i~'<]cil cf5- ~, OLS 3fFP-c;;r0-c'TT c#r 1=fFfcB" ?Jfell'i cBT 
~ 3iPlcm5 ~ ir ,3vq ~? 
(iii) ~sfi~6Ja1 cF51 5CR 7-B' ~, ~ -<fr, xji:4 1-<kficB '<Js-11c11 rm- tjcil$~ 1 

(6T) 1=fFfT ~ 'Ji '4 +i &l I filtf ~11=Ff 11?-&Ff t: 

OLS cf5T '3qlJ'l 41 ~ s1< ~ cf>1" oiicbfc1rl fcnm '3iRIT -g I Bz cf5- !:-!fl'( Ol $ @1< 
&:i0icb co1 f.iqf-~-u-r ·c#fRrrcy ~ ui cpf >1-<N°1 §c~'i'{~-sl~d,? (heteroscedastic) % [ 
t;c~'lx~-slffi:¢ (heteroscedastic) c-.~ ~qe,;IRcb qRowi cpf ~~ ~ fcltj-iJ..-J cR I 

Q7.a) In the simp.le regression of the equation Zi =B1 + B2 Xi, how would the values 
of the estimators 13;_ and fi; be affected. 

(i) If Zi + 10 is regressed on Xi 
(ii) If Zt is regressed on 3Xi 
(iii) If Zi is regressed on Xi - 5 
(iv) If 2Zt is regressed on Xi 

Give reasons/proofs for your ansvvers. 

[2+2+2+2] 
~ 

b) What ar~ the different types of specification errors? Outline the consequences 
of omitting a relevant variable from a model? . 

[3+4] 

( 3-T) -&c:'.fNCTT "fr-IT~ cf? ~i ½t)I cf5 X o ! -q }'i = B 1 + B 2 xi, 13;_ crm Bz 31 j cf5 c1 qj cf? ~ 
~ ~-rffercr -g)Tf: .,,.....;..;:,,~ , 
(i) ~ xi ~ zi + 10 qif _qfaJ11ffia ~ \YJTITT t 1 

fo) -lift 3X· -qx zi ~RP1 1fr1a fcf5<TT "GTTfil ~, 

('iii) ~ x. i - s ·q-x z i s;rf?rnfii·a- fcn-m 'GTTfil ~ l 
. l fr1 -A-:---rn- ~ (iv) ~ Xi'tR 2Zi\.lf11JII a 1q,q1 'CiT@T g I 

3TCR~cB°~/~t 1 

(<!) ITTf"[ fc1c1-s, □ r ~ (s;cecifi~ation errors2 ;j, fcrfiA 1;f<'f>R <FUT ~
7 

""1 ~ it 
~ Vi~ 'ZB' ~ if~ cB' qRu11l-fr coT crtJR cblf°Gi~ I ~T @ 
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(c) The question paper is divided into two 

Sections. 

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

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

1 
(e) Use of simple calculator is permitted. 

Section - A (iii) Compare his utility levels in case (i) 
and (i) if his utility function is ulx,,x) 

3 1. (a) Consuner's consumption bundle is describes

by (xx,). His money income is 7100 and price 
of good 1 (p,) is 710 and price of good 2 (p,) is 

T10. 

(b) A consumer always consumes one unit of 

good X with 2 units of good Y. fT TI TH Rs 3T 100 7 T 

akg 1 a54T (P,) 10 7 siT TT 2 

(P) 10 7 81 

How does his budget constraint 

change when government gives lump" 
sum subsidy of 750 regardless his 
consumption behaviour? 

(i) i) Write her utility function. 1 

3 P.T.O. 

2 
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(ii) If price of good X is R5 and price of 

good Y is 710. He has to spend all his 

money income of 7200 on goods X and 

Y only. Find the optimal consumption 
of X andY. Illustrate diagrammatically. 

u(x,y) = x +y; aTRT aftaEI 37TT 

4 

(i) Derive the inverse demand function for 

4 goods X and Y. 
AT 200 TKg X T g Y T 

(ii) Graph the Engel curves for goods X and 

2 
(c) What do assumptions of monotonicity and 

convexity imply about the shape of 

indifference curves ? Does the utility 
function u(x,y) = x + y2 satisfy these 

assumptions? 

Y. 

(b) Price and consumption of three goods in 2015 
2,3 

and 2017 are given as under : 

Prices Quantity 7T37AT 7 u(x,y) = x + y' T 

2017 Goods 2015 2017 2015 

10 15 100 110 A 2. (a) A consumer consumes two goods X and Y 
and her preferences are described by thhe 5 20 50 80 

10 150 120 utility function u(x,y) = X +y. The 

consumer's money income is M. Price of good 
Xis p, and price of Y is p, 

C 15 

5 P.T.O. 4 
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3. (a) If a consumer's utility function is 
u(x,y) = x* + y2 and his money income is 400 

Calculate the Laspeyres quantity index and 
show consumer is better off or worse of in 
2017 as compared to 2015. 4 has to spend on only two goods X and Y, the 

2015 3 2017 a agei 4 3îr price of X is 20. Using diagrams 

3FTT T7HTHT 5 37RTAT T u{x,y) = x* + y 

RTT X Y TT T Udt , X 4a 

207 84TREi 3TaT 5T 
2015 2017 2015 2017 

) Find the optimal choice when price of Y 

P) is 725. 

15 100 110 A 
B 

10 

5 20 50 80 

15 , 10 150 120 

2 257 HIET 

&ETT 37HlTA 2017 2015 gT . (ii) Find the optimal choice when price of Y 

2 (P) is 16. 

(c) Draw and explain the shape of indifference 
curves when (i) one of the. two goods is a 

neutral good, (i) one of the two goods is a' 

bad and (ii) consumer has a satiation point.

16 7 
(ii) Calculate substitution and income 

effects for the good Y when p, decreases 

2 2,2,1 
from 25 to 16. 

TOTT T4.p,, 25 JE 16 8I TT 
. 

7 P.T.O. 6 
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(b) "Aswage rates increase, supply of labor may 
increase or decrease. But, when 'overtime' 
wage rate increases, labor supply always 
increase". Explain with suitable diagrams. 

5TT u(, C,)=c, c, ; YTE C, TT4-3Tafa 1 

374T cTH4-Tafe 2 374TI 
3745 3TY TT-374f 1 1,0007 iT 4 
TH-3fY 2 1,200 7 I aE 

Determine whether the consumer (c) What is Hicksian compensated demand 
curve ? Why does the utility remain the same 
at every point of this compensated demand 
curve in contrast to ordinary demand 

5 

would need to borrow or lend money 
if rate of interest is 20% and there is 

2 no inflation. 
curve ? 

(ii) How his choice of consumption over 4. (a) Suppose that a consumer has the utility 
function u(c,, c,)=c, C, where C1 1s consumption in period 1 and c2 1s 
Consumnption in period 2. His income is 
R1,000 in period 1 and 1,200 in the period 2. He can borrow and lend at the market 
rate of interest. If the objective is to optimize utility by choice of consumption over time. 

time will change when rate of interest 

increases to 40% and there is no 

2 inflation. 

P.T.O. 9 8 
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Calculate the substitution effect. 
ordinary income effect and endowment 
income effect of change in the rate of 
interest on c. 

ii) (c) Graphically explain any one method of managing risk other than insurance. 
4 

5 
C, 
THT, 

Section -B (b) An individual has three investment options 

X, Y and Z; (i) return from option X is of 
5. (a) Let a production function be f(L,K) = (L/2 + 

KU2)2 and Let F(L,K) = [f (L,K)P. Here L is labour and K is capital. 

71,000 with certainty, (i) return from option 

Y is 1,500 with the probability 1/3 and 

T600 with probability 2/3 and (ii) return from 
HIT 5 3F7 5T fL,K}= (L/2+ K/2)2 oîTT af F(LK) = [f (L,K)P I z L 4 TK 

option 2 is 1,000 with the probability 1/4 
and return of F1,000 with probability 3/4. 

Calculate the expected return of these 

2 
i) Does fL,K) exhibit constant returns to 

scale, decreasing returns to scale or 

increasing returns to scale ? 
investment options. 

2 

z ; (i) X fao a ATTaT TY 1,000 

5 e fAT &, (ii) feTu Y à 1/3 fT 

HT 1,500 r 2/3 fyeseT ATY 

6007 fRe iATT T (il) fe Z 

1/4 TEbT TT 1,000 iT 3/4 HfT 

T 1,0003 fRa iT4T MAT 

TantT&? 
Does FL,K) exhibit constant returns (ii) 
to scale, decreasing returns to scale 
or increasing returns to scale ? 

2 

11 P.T.O 
10 
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F FL,K) &HT fer ufayT, 

(c) Let q= KL2- L q2 0, where q is quantity of 
output, K = units of capital and L = units of 
labour. Sketch the AP, and MP, curves 
carefully noting, slope and convexity/ 

TTaT? 

(iii) What does this functional 
transformation teach you about the 
shape of isoquants and RTS (returns 

to scale)? 

concavity. 4 

qfe q KL2 - L* 8; q2 0, TT q 3H 

HAT,K = t sE4Í 3îr L = 44 
2 

31-5f T RTS (4 ufeT 
qT fereTT ? 47 TET gT ITTYHTd5 AP, T MP 

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

6. (a) Let total cost be given by C = qwl/2y1/2 (there 
qis output, w is price of labour and v is rental 
price of capital.); 

and K is capital. 

aff(L,K) = K+L+2, (KL), 4E L T r K 
af TTT C = qw'/2yl/2 aTRT T I 

Deriving the slope of isoquants test for 

the convexity/concavity of the curyes. 

i) 

i) Use Shephard's Lemma to arrive at the 

contingent demand function for labour 

and capital with w as wage rate and v 

as rental cost of capital: 

3 

2 

(ii) Compute the cross partial derivatives 

2 and comment. 

13 P.T.O. 
12 
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(ii) Use these contingent demand function 

ns 
4 to arrive at the production function, (ii) Use the input demand (contingent) so 

derived to arrive at the total cost 
function. 3 

(b) Discuss the following properties of total cost 
51T6T 9TTT T (5feTe) 3TTT 

function: 2,2 
7. (a) Let demand function be q = ap; where q is 

output and p is price of output. 

(i) Total cost is non decreasing in output 

and input prices. 
What is the economic interpretation 
of b ? Verify using the demand curve. 

2 

(i) Total cost is concave in input prices. b 34Te areT T? HiT 5 25 

When is MR positive and/or negative ? 

Relate this to'b'. 
(ii) (c) Let q= (L+K)/® (where q is quantity of output, 

K units of capital and L = units of labour). 
3 

MR 5 eAT5 R/ OIFH5 ? 

afq = (L+K)1/3 (TE q 3r7 H18, 

(iii) Ifafirm is maximizing its profit, where 

Derive the input demand function 
(contingent) for labour. 

(i) will it produce ? Explain in terms of 
3 2 elasticity of demand. 

T, 48 7EÍ 397 ? HiT 

15 P.T.O. 
14 
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(b) Let q=AK2/5L2/5; (where q is quantity of 
output, K = units of capital and L = units of 

labour). Derive the input demand function 
in terms of price of output (P), price of labour 
(w) and price of capital (v). 

7 

afAK/512/5, (TEI q3qI TAT, 
K = eDET 3T L = 4 IT 

16 3000 
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(3) 

Considèr the goods market equilibrium condition in 

a closed economy, S*TA -TR = I+G. (Notations 
have their standard meanings). Use this equation to. 

(a) () 
(i) Distinguish 

between strict quantity theory of money 

and monetarism. What type of statistical evidence 

evnlain why, in the classical case a fiscal expans 

would you need to collect in order to support or refute 

4+3 

must lead to full crowding out. Explain using the s 
the major argument of monetarism. 

equation, what happeris to the economy when there 
Suppose the government 

undertakes a balanced budget 

is less than full employment. (In both cases assume 

increase in spending. 
Government spending rises from G 

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

that there is no monetary accommodation). 
so that at the initial level of output the budget remains 

(i) Discuss the role of the parameters h (interest balanced. 

sensitivity of money demand), b (interest sensitivity Show the effect on the AD.schedule. 

of investment), k (income sensitivity of money Discuss the effect of the balanced budget policy on 

(i) 

demand) in the transmission mechanism, linking an 
output and prices in the Keynesian case. 

increase in government spending to the resulting 
(iii) Discuss the effect on output and prices in the 

change in income, using the expression of the fiscal classical case. 

3+4% 

policy multiplier in the IS-LM model. 
(v) Answer part () when there is only an increase in the 

) Consider two alternative 
contractionary 

economic 

(6) 
tax rate with unchanged G. 2+2+2+1% 

policies. One is the removal of an 
investment 

(a) () 

Subsidy: the other is a rise in income tax rates. 
Use 

(equilibrium) 5 Td, S+ TA - TR = I+G T fear 

the normal IS-LM 
schedules to 

discuss the impact 

Or these alternative policies on 
income, 

interest 
rate> 

and investment. 
P.T.O. 



7496 (4) 
746 (5) 

ATT HGIT (strict quantity theory 
(in) 

of money) HIGHAAT (monetarism) 5 q7 HR 

(accommodation) T6 T95 TATI) (c) 

(balanced budget increase in spending) iiI 

( AD 7 THTa qIIEqI R TOICT (transmission mechanism) T 

h (HSI HT f Ntam), 
(i) 

() (iv)f H afs a 7AT G 3uftafda 6) z àsfcy HHTÅ (contractionary) 3AT 
) 

(a) 2. Assume that the economy starts at the natural level 
IS-LM 187 À T 

3AT 

of output and there is a decline in gOvernment 

expenditure. 

P.T.O. 
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(7) 7496 Using the AD AS and IS - LM diagram, show what happens to output, price level, interest rate and 

(i) 

investment in the short run and medium run 
H f4 UjU t HTPM (signal extraction 

(b) () What happens to the unemployment rate in the short 
(ii) 

problem) T AH Y6TR T YT T ? 

run and in the medium run ? 
6+1% 

(6) () How does an individual get rid of the 'signal 

T4HT YTRTIA (rational expectations) 5F 
(i) 

extraction' problem ? What is the effect of this 
problem on the labor supply curve ? 

What are the properties of rational expectations ? T4IS-LM H3T 1TR fe uftfeafai 
(ii) (C) () 

3at4 

(c) () Under what circumstances, according to the Keynesian (c 
IS-LM model, changes in goverment expenditure

would not be necessary to offset fluctuations in 

(i) HTSr 53TTIET NTITT (adaptive 

private spending.. Why, according to the Keynesians, 

expectations) HTsT 3THHTAM (model inconsis- 

this is an unlikely scenario ? 

tency) ART 7T TT T ? 

Explain why the model.inconsistency problem exists 
(i) (a) Suppose the Okun's law for country X is given by 3. 4+3% 

3%) u,- -0.4(g in adaptive expectations. 

() What growth rate of output leads to an increase in 

(a) 
the unemployment rate of I percentage point per 

( AD- AS IS - LM EfA HE GEIE 

( 
year ? How can the unemployment rate increase even 

though the growth rate of output is positive ? 

f 
P.T.O 
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(i) What yearly rate of grOwth of output do we need that 12% inflation is too high and that starting in 

if we want to decrease unemployment by two 
year , it will maintain the unemployment rate one 

percentage points over the next four years ? 
percentage point above the natural rate of unemploy-

(i) Suppose that the country experiences a second baby 
ment until the inflation rate is decreased to 2%. 

boom. How do you expect Okun's law to change if 

(ii) Compute the rate of inflation for yeats 1, t+1, +2. 
the rate of growth of the labor force increases by 

two percentage points ? Explain. 3+2 +2 (iii) For how many years must the central bank keep 

(b) Suppose the Phillips curve is given by 7t, = T +0.1 -2, the unemployment rate above the natural rate of 

where n = Gt, Assume 6 is equal to zero. Suppose unemployment ? Is the implied sacrifice ratio consist- 

that the rate of unemployment is initially equal to the natural ent with your answer to (i). 

rate. In year t the authorities decide to bring the unem- (iv) What advice should you give to a central bank if 

ployment rate down to 3% and hold it forever, it wants to achieve the same results quickly ? 

What is the natural rate of unemployment ? 
1+3+2+1% 

(i) Determine the rate of inflation in years t, t+1, +2.. 
(a) 

(ii) Is the assumption 0 justified ? Explain. Answer 

the same for 1. 2+2%+2% 

, =-0.4(g,-3%) (c) Suppose that the Phillips curve is given by 

T -(u, - 5%) and the expected inflation is 

afra 1 vfaYTT fazT zg drit ? 3r given by T = T-1 * 

( What is the sacrifice ratio of the economy 

Suppose that unemployment is initially equal to the 

natural rate and t = 12%. The central bank decides 
P.T.O. 



7496 
10) 

7496 (11) 

3H 344741 ag T 3TYT (sacrifice ratio) 

3FT f 

(second baby boom) TI EI TR 4 I 

(b) 

T, = m, +0.1-24, T 7 = er,.g . H iTg fe 

T TY 3 HOTE T? 
(a) )0 Consider an economy characterised by fixed exchange 

4 

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

employment and trade balance. However, a fall in (ii) P 6 = 0 HTP THTA ? HHTEI 

exports resulted in unemployment and trade deficit. 

Using the AD-AS framework explain how the (c) HTi f fnfea 7, - 7' = 
- (u, -596) (c) 

problems can be overcome automatically. 

P.T.O. 
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(it) What is the shortcoming of this proces? 

(iin What is the impact ot an open market purchase off 

4+1%+2 bonds on the adjustment process 2 

A nation loses controI over money supply under 
(b) (i) 

fixed exchange rate regime with perfect capital mobility 
(ii) R T- (bonds) iR I 

(at constant prices), thus making monetary policy 

completely ineffective in changing output. However 

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

7.5
Explain. 

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

money supply determine the exchange rate in the 

H FET ? THTEI 
monetary approach to exchange rate determination ? 

(c) 
(i) How does a BOP deficit arise according to the 

Monetary Approach 
under a fixed exchange rate 

4%t3 

R T faft4 feift 
regime? 

(a) ( fR faf4T , Td Ra THTT 

(a) 

P.T.O. 
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5. (a) () Explain the ditterence between absolute (b) 4HITT HT (uncovered interest parity) t and 

relative PPP. Discuss why relative PPP tends to 

ict undervalued exchange rate for developing (appreciation) 1 HIT g HHTEr 5431 

countries. 

(ii) Discuss the J curve. 4+32 344 14A HTCTEAT I R (overshoot) 
(6) 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 
ROHRTEy f y5R ayi (hedging) aT 

in response to an unexpected increase in domestic money 

(speculation) 7R 3 aI 
7% supply. 

(i) 
Briefly explain how foreign exchange risk leads to an 

6% a3131fea 77T7 
opportunity of hedging and speculation. 

T (Covered Interest Arbitrage Margin, (i) Find the Covered Interest Arbitrage Margin (CIAM) 

when the annual rate of interest in the US and CIAM) T t97I af a4TH ITR 
India are 8% and 6% respectively. The spot (spot rate) Re. 1/S1 72 yE T9i4 aTYEI aSR 

rate is Re. 1/SI and the one year forward rate is 
(forward rate) Rs. 0.96/S 1t CIAM f 

Rs. 0.96/ S1. Explain the relevance of the sign and 

the absolute value of CIAM. (India : home country, T, 3THftI: faT) 
4+3% US foreign country)

(a) ( 

ETPPP fa4ri T4 

(undervalued) aa TTFfa À a 

, FH faa 
7496 15 3,000 
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2 7497 
1491 3) 

(a) Suppose that P(A) = and P(B)=then what is 

1. 

(b) 
P(A n B) and P(A|B) I 

242 

( A and B are mutually exclusive events. 
HT (Mean) = 535, HtEZ761 (Median) 

= 500, 

(Mode) 
= 500, HT1 TA (SD) 

= 96, TTH HTA 

(i) A and B are independent events. 
(Minimum) 

= 220, 
3T%T4 HT7 (Maximum) 

= 925, 

5a TANT (Percentile) 
= 400, 10 ZTAIT = 430, 90T 

34TT HTTTiEA 

(b) Descriptive statistics of a data set are given as 

follows TIT = 640, 95T YTAIT = 720 T 3ATYAI 

1 

(Histogram) faHdi (Skewness) 
TR T 

Mean= 535, Median = 500, Mode = 500, Standard f7frHT ? 

Deviation = 96, Minimum= 220, Maximum = 925, 
(a) A crime is committed by one of two suspects, A and 

2. 

Sth Percentile = 400, 10th Percentile = 430, 90th Percetile 
B. Initially, there is equal evidence against both of them. 

In further investigation at the crime scene, it is found 

=640, 95th Percentile = 720. What can you conclude 

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

about the skewness of the histogram ? 

of the population. Suspect A does not match this blood 

HT7 Gtf f P(A) =a PB) = PCA B) 
(a) 

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

Given this new information, what is the probability that 

A is the guilty party ? 

)A 7 B TFTR 
344 (Mutually 

exclusive) 

P.T.O. 

(i) A a B 77 A T 
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(6) Differentiate between descriptive statistics and inferential 
(6) aquHrH5 PT6^I (Descriptive Statistics) 3THTHITHS 

statistics. Identify which of the following statements 
34Th (inferential statistics) qA 3T FI 5iZI 

(A or B) is inferential in nature 

() In a random sample of 300 people in Delhi, 240 

, T8T tfy read at least one newspaper daily. 

A: Eighty percent of people sampled read at least () 

one newspaper daily. (Random Sample) 240 fafe 74À64 

B: Eighty percent of all the people in Delhi read 

at least one newspaper daily. 

(i) In a random sample of 100 students in University (i) THTTR-77 

of Delhi, 60 students are non-residents of 

Delhi. 

A: Sixty percent of students in University of 

Delhi are from outside Delhi. 

B: Sixty percent of sampled students of Delhi (i) eret farafserera 100 fanfeai 

University were from outside Delhi. 3t1+1 aTgf facrí 60 faenaff feret 

(a) 

A: f fayafeT M3 TfaYT 

B: o fayafaeie ufefa faefyi 

3TTR 
P.T.O.



7497 6 
7 7497 

3 Consider an experiment of tossing three unbiased coins,| 
(a) (6) 

Find 

The probability of three heads given a head on 

the first coin. 

(ii) The probability of three tails given at least one 

2+3 tail. () 

(6) A company has 20 employees in human resource (b) 
department, 10 employees in sales depatment and 8 in 

accounts department. The manager wants to select 5| 

employees for regular feedback exercise and every 
Section BB 

employee has an equal chance of selection: 

( What is the probability that all the selected| 
Attempt aný wo from Questions 4, 5 and 6. 

workers are from the same department ? 
3TR T4, 5 a 6 àfi a 

(i) What is the probability that at least one of the |4. (a) Consider the cumulative distribution function of a 
(a) 

departments will be unrepresented in the sample| 

2+3 

discrete random variable X 

of workers ? Fo)= 0 for x< 1 

(a) 4T¥A (Unbiased) feFh1 133ITA V5 
for 1 x <4 

for for 4 x < 6 

() FT f 
fe(head) TT faa 3T for 6x < 10 

= 1 for x 10 

(i) 
P.T.O 

TE (Tail) qe T feaiI 
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Find () P(X = 10) 

P(X = 10) 

(i) P(2< X < 6) 
(in P(2X < 6) 

2+242 (ii) X 75TI ava| 
(ii) The probability 

distribution of X. 

Suppose that the p.d.f. of a continuous random variable 
(6) 

(b) 9g H (Continuous) TRf 
2+2 RY p.d.f. 5R Y is as follows 

fo) 36 
for -3 y< 3 1 f) = (9 - ) -3y3 

0 otherwise 0 = 

Find 

0 P(-1 Sy < 2) 
(0 P-I Sy<2) 

(i) Pl> 1). 
(in P > 1). 

T5 HTT (discrete) g5 (Random variable)(a) 
x y qvea A (Cumulative distribution 5. (a) Suppose that 20%% of people do not wear seat belts 

function) faTR I while driving on highways and are required to be fined. 

In a random check of 200 vehicles over a month, let 
F)- 0 x 

X be the number of vehicles fined due to not 

ISx <4 
wearing the seat belt. What is the probability that 

4 x <6 X is 

) At least 40 

6x < 10 3+3 

(i) Between 35 and 50. 

= 1 x10 G P.TO. 
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11) 7497 10 and V(X) = 4, 4, 
(6) A random variable X has E(X) = 

(a) On his tour, a night watchman has to open a door 
6. 

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

the lock. He makes use of two different methods to ( ECX + 4X) 

open the door 2+2 (i) V(4X+10).

Method A: He carefully tries the keys one by one 
HT 5 20% TT IHTTË R TE 

to avoid using the same key twice. (a) 

Method B He tries the keys at random. 

Define the random variables X and Xp as the number 

of necessary trials to open the door when using method fTHE 200 aT Ag5 
A and B respectively. Work out the probability 

3+3 distribution of XA and Xg. 

(b) Calculate E(X) of the following probability distribution (b) 

function Tfa X H: 

fo) - for 0x<1 4 4 40 

for for 2 3 
3 (i) 35 H 50 q I 

4 
0 elsewhere. = 

(6) IGl% 7 X E(X) 10 7T V(X) = 4, 

(a) 
a 34 UY 20 T , 

)ECX + 4X) 

(i) V4X 10) 

P.T.O 
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(b) Differentiate between a parameter and a statistic. Which 
of the following are statistic and why 

i) 2 X) 
n 

(ii) 

max(X, -4)- min(X,-) 
(iv) 

n 

a x a Y XTP5I f4UE T (Joint (a) 
6) ftafen tfr7dl aue eTA E(X) TUAT (6) 

probability mass function) THR 
P-1, 0) = 0, p(-1, 1) = 1/4, p(0, 0) = 16, 

fo) 0xS1 
p(0, 1) = 0, p(1, 0) = 1/12 7T p(1, 1) = 1/2 TYTE 

2 sx3 
0 ( Cov(X, Y) = 0 

Section C 

(EUE ) 
(6) ICT (Parameter) TGYTT (Statistic) 7q 

37-TR Hz q faafnfen ÀÀ -
(b) Attempt any two from Questions 7, 8 and 9. 

7, 7, 8 9 H I aT 3R qigI 

(a) x and Y have the joint probability mass function feta, a ? 7. 

as p-1, 0) = 0, p(-1, 1) = 1/4, p(0, 0) = 1/6, 
p(0, 1) = 0, p(1, 0) = 1/12 and p(1, 1) = 1/2; show 

that 

( Cov(X, Y) = 0 

(i) X) 
n (it) The two random variables are not independent. 

PTO. 3+3 



15 
7497 

14 7497 
(a) 

n 

fo, y) = c(r + y max(X, - u) - min(X,-) 

(iv) 
n 

x-1, 0, 1, 3 y = -1, 2, 3, 
8. (a) If the joint probability distribution of X and Y is given 

C 

by 
i) PCX + Y > 2) UAT ig 

Sa, ) = (+ ) 
(ii) Y 5T x = 1 Td quea (Conditional 

for x=-1, 0, 1, 3 and y = -1, 2, 3 

distribution) a 5rI 
( Find the value of c 

(b) 
(i) Calculate P (X + Y> 2) 

82 T HF5 faA 12 
(ii) Find the çonditional distribution of Y for

x = 1. 2+2+2 5R 64 1 U5 7fEi Tyft 

Consider the population with mean 82 and the standard 6) 

deviation 12 ffaeri qe 80.8 83.2 7 

( a random sample of size 64 is selected, what 

is the probability that the sample mean will lie (i) 
between 80.8 and 83.2 ? 

(i) With a random sample of size 100, what is the 
80.8 83.2 7Eq aT? 

probability that the sample mean will lie between 

80.8 and 83.2 ? 

(in) How does the increase in sample size affect the P.T.O. 

probability? 2+1+1 
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5H TKT X Y T49T: 4 A firm sells commodities X and Y at prices Rs. 10 and 

() 
(a) 

Rs. 2 respectively and a fixed cost C is incurred in 10. 2 . 7m 3À H Zf 
the process. If the expected sales and variance of x 

are 100 and 25 and for Y are 200 and 64 respectively 
sh THT 4T: 100 257TY find the expected value and standard deviation of the 

revenue of firm given that the covariance of sales of HI 5HNT: 200 64 TTA 
X and Y is -2. 3 

lf 
(b) Two independent experiments are run in which two 

different types of paint are compared. Eighteen 

HEHR-2 specimens are painted using type A, and the drying 

time, in hours, is recorded for each. The same is done 

with type B. The population is normally distributed with 

standard deviations for both known to be 1.0. Assuming 

that the mean drying time is equal for the two 

types of paint, find P(XA - X 1.0), where X and 

XR are average drying times for samples of two 

paints. 

(c) Suppose that X and Y have a discrete joint distribution 
EHHt 1 avA THIHI (Normal) T9HEI 

for which the joint probability mass function is as 

follows 

f, ) = + y) for x = 0, 1, 2 and y = 0,1,2,3 
THR qve 77 , P(XA - Xp > 1.0) I 

30 

0 otherwise 

Determine the marginal probability mass functions for 

X and Y. P.T.O. 
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7497 

samples. Which of the following is a better point (c) 
estimate in fr TH Taci fyvs joint terms of efficiency and lesser 
variance2 

probability mass function) f y 

S, y) = +)x = 0, 1, 2 y = 0,1,2,3 
30 

0 = 

(i) 5 
X aY g 1ata (Marginal) utYhdl fuE A 

(c) Let X be a uniformly distributed random variable 

Section DD over the interval [0, 6]. Find the moment estimator 

of 6. 

(a) TaTPI R (Confidence level) q ATT 
Attempt any two from Questions 10, 11 and 12. 

(Estimators) 51 q1T (Precision) f YR 

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

2 (6) the precision of estimates ? Explain. 

TSTuA (Binomial distribution) IM FHTR 

(b) Let X X2 Xnl and X21, X2 X2n2 be 

two random samples from the population the following 

a binomial distribution. The parameter to be estimated 

P.TO 
is p, defined as the proportion of sucess in the two 



20 ) 7497 
21 1497 

Consider a normal population distribution with the value 
(b) 

HT T (Efficiency) a T of o known 

(Variance) T JER a TT% (Point ( What is the confidence level for the interval 

estimator) ? xt 2.81o/Nn ? 

X+X 
(i) What is the confidence level for the interval 

xt1.440/yn ? 

(i) ) 
2 

(ii) What is the value of zal2 for the confidence 

interval represented by the confidence level of 
(c) 

99.7% ? 2-2+1 

HTETU 3TC6T (Moment estimator) I (a) 

11. () Suppose a random variable Y has the following 

pdf 

S,0)0k y2 k; 021 
0+1 

S,:0) = 0k° y2 k; 021 

where k is known. Find the maximum likelihood estimator 

for if the information has been collected from a 3HTeYh4 EYTT SHT (Maximum likelihood 

5 estimator) Ta l9 
random sample 20 individuals. 

P.T.O. 
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with mean of 11.2 days and standard deviation of (b) 
4.5 days. 

() What sample size is needed so that the 95% 

confidence interval for the true mean absenteeism 
(in 3RTA xt 1.443/n faYAIKYI T 

has a width of less than 3 days ? 
? 

(i) "The calculated confidence interval implies that the 
(iit) feyaTFAI R 99.7% T favaTRTT 3RIG 

true population mean lies in it with probability 6a26HTA T ? 
95%." Is the statement correct ? Why or why 

12. (a) A sample survey at a supermarket showed that 204 of 
not ? 342 

300 shoppers regularly use cents-off coupons 

(a) 

( Construct a 99% confidence interval for the f 300 À 204 aixeR AA-3Í5 
corresponding true proportion. 1377 

(i) Would a 90% confidence interval calculated from 
aM TK TT (True proportion) 

the same sample have been narrower or wider than 99% ATPAT TIT Aat tf 

the one calculated in part ()? Explain the. 

342 reasoning. 

(6) A dir�ctor of a firm wants to study absenteeism among 

the employees. The number of days that an employee 

is absent in a month follows a normal distribution 
P.T.O 
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(b) 

THTHI HA 1E7 11.2 f 

T7 H75 feaa 4.5 fa 

( T % HE 3TyTETA 95% fayaTPA 

(i)"Td TyaTEPAI aTT f 

7497 24 3,100 
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