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8 (r) Discuss Krustal-Wsllis l,asr How do you Foccod ifthere a,l lics in tho samples?

(b) Thc gra.n ,i.ld (in kB) undrr four trcalmcnts is tsbulet.d bclow:

[This question paper contains 4 printed pages.]

Your Roll No...............

4

No. ofPlots Trestm€nts

3 4

I 3. t6 3.43 3.t5 2,48

2.70 2.38

3 3.49 2.91 3.10 2.51

4 2.86 3.28 2.8t 2.8s

3.87 3.95 3.45 3.00

6 4.00 3.86
'7 3.5r 3.26
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9 (a) Lcr xt,x2..- be lhc iid saqu€ttc& of random vadables ftom no.mal distribution with

masn ! and vadsncc 1,14. In oidcr io tcsl Ho:iI = 48 against H1:p = 52, o61"in tlta

SPRT proccduie of sEngth (o,r). Furthcr, iI o = 0.2, , = o.4,obtain A and B
Completr thc following lsblc relatcd to SPRT:

Random observation (rr) I Dc.ision s!
m* sragc

I 50.t69?
2 48.3278

3 54.3337

4 22.000t
Also represcnt $c SPRT for thc abov. casc SraP hically
(ln(A) = I .099 snd lr(B) = -.693)

(b) Twalvc 66 $ada boys, who are undcrweight, sr€ put on a sPccial dic! for onc month.

Each boy is wei8hed bcfore snd after thc onc month dictsry plao. Following t6ble was

obtained:

Before 65 63 1l 60 66 72 74

70 68 75 60 69
-70 8l 66 56 79 7t

lJsing s suitable non psramatic t s, cah you conclude that thc dieiary pltn has bcen

cfrertivc al 57.lcvcl of significsnc.? Sct up thc (null and altdutivc hypoihasas.

6'6

Instructions for Candidates

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

2. Question I is compulsory.

3. Attempt five more questions selecting three questions from

Section I and two questions from Section II.

4. Use of simple calculators is allowed.

l. Compulsory Qucstion

(a) Fill in the blanls

(i) The noFparametric test whioh ir 4pplicable for variable measurcd in nominal scale

ls
(ii) Thc Proportion ofvarianc! sccounted by the first two principal compo.renb is given

by..............

(iii) The limits of partisl c..rd.tion coefficients are

(600) P.T.O

I l2

13.38 I 2.882

5 T-

I 58 I s9 177 I6s

I8T
178
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(iv) In the case of SPRT, if:[ < .-!rl < 1-I- then we ............... .

(v) If (X, Y) -, rrv(o, 0, 4, 16 0.8) then thc distlibution ofz = 4X + 7r is

I xs=j
(b) (, Find thc numbcr of runs and thc length of each run in rhc foltowing data:

ABBBBAABAAABBAAAABABB
(ii) lfsample oblcrvations on vectors & and & fu given by

x'1=(10.5,12.3,t4.4,16.9,,,A) and r,7=(20.6,23.4,21.0,22.0,26.5)
respectively $en obtsin 6amplc vsriarcc-cov8liance matdx S.

2xT4

(c) (i) DctcEine the parametcas for $e BViI disribution with pdf
f(t,y) = k expl-+xz - 6tr -9y2'1, k,y)eRz
H€occ calculatc the v.lue of lc

(ii) For a SPRT ofskenglh (ar,&) show ftar
o, < fiina P, s ft, eiven e - !:Z and a . -{-.

3x2-6
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Assuming that &, X2, Xr and Xa are rneasurcd from tfi€i. rcspcctive me8ns, obtain the
equation ofplane ofregre$ion ofx3 or Xl,X2 and x.,

What arc Principal Components? Discws the propcrli€s of pincipal Colnponcnts. How
do you obtain lhe Principal Componcnt.nd thcir vadances? Whit are it,s uses?

6,6

lf [ -nrQ,t) then prove that the marginal distribution of suuvectors I(t) snd {(z)
laving q d, @j) ditrercnt componerts ofl rtsp€ctively, are rnultivariate normal.

Consider the following factor modeli

xt - /1 = 0,5Fr + 0.5F2 +€l
Xz - Yz = 0,3Ft I o.3Fz *Ez
X3 - 1,5 = o.SFL - 0.5F2 +qi

/200\
with 

', = Cor(€) = | O a ol.\oorl
Compute the variancftovoriancc matrix , associatcd with mndom vector
X'= (Xr,Xr,X3). Atso tind out the communalitics rnd henca show tfie decomposition oIva anc$ into communalitics and specific varirncas

7,5

ScctloD lI

(a) Lct_&, Xr, . -, ... be ird s€qucnce of random variabl€s with pdflprhf/(r; d). Describe
SPRT-proccdure for lBting po : d =,. sgainsl Hr, O = Or. ltso acnne'Ob n r"ti* snU
ASN function for the ssme.

(b) Comtruct SPRT for tcsring &o: o, =d, lgainst Htto2 =ol (> ot) on the b,sis of a
random sample drawn from rVG,or), *,herc p is kno,rn. ei* ott in is OC *Jl r
functions.

(s,7)

7 (a) Discnss Korrnogorov_smimov rcst in detlir. Mention the assumptions for whrch this
rest holds.

O) Thc followinS data represents the two indcpe$dcnt slmptcs:

1
3

4 (a)

(b)

5 (a)

(b)

2 (a) lf (x,f)- DVNAt,n,ol,4,p) rher provc thrt rhc marginal pdls of Xand f arE
nom6l. Howrver, thc conversc is rlot kuc.

(b) If (& Y) - I ylv(o, 0, 1, 1, p) lhfl show tfiat

(i) X+fand X-Iare independcntly distribut d.

1ii1 q =t=rYf!: is aisdburod &r xr- v.riar..
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3 (.) La l(x) nd SA) b. thc pdfs of thc randorn vsriablcs X snd f, rcspcctivcly with
coftspondlng cdls F(r,) sd C(x). Algo lf/.,

h(x,y) = f?)sbt)lt+ c{zF(r) - 1}[20(y) - 1]l; lal < 1,

wherc d is I c.nst&t and h(x,y) is a f I pdf rvirh marginal pdfs /(r.) and
gO. lt f(r) 8nd gr) rcprcscnts st ndard normal dist butions then prove that
cw(x'Y) =i.

11 Po\
(b) Let {-rvr(o,r) witht=[p 1 p). Stro* rhat pr <:. Fufl$er, obtain rhe vatue of\oPt/

p such lhat (X1 + X2 + X3) ,nd (Xr - X, - X, .re indcpendent.

6,6

6

x 41 46 32 4t 40 49 50 31 52 34
45 42 59 48 56 53 48 7t 55 33 31

Using a suitable non-parametric tesl check whethcr thc two samples arc drawn fromth. same population ?n 5o/o levcl of significance? Set up the null and alternative
hDothases. (tabulatcd u1o rr(0.05) = 29).

Hence show lhat al +A < d + p.

Sectior I
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P.T.O.


