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STATISTICS

Paper 1
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{ Maximum Marks : 300

' INSTRUCTIONS
Kach question is printed both in English and in Kannaeda.
Answers must be written in  the medium specified

you, which must be stated clearly on the cover of the
answer book in the space provided for this purpose. No

(English or Kannada) in the Admission Ticket issued io

credit will be given for the answers written in'a medium .

other than that specified in the Admission Ticketl.

Candidates should attempt any five questions choosing at
] q

least one but not more than two from each Section.

Assume suitable data, if considered necessary, and indicate

the same clearly.

The number of marks carried by each question is indicated

at the end of the guestion.
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SECTION A
(Probability)

State and prove the generalization of multiplicative theore

In a holt fzctory, machines A, B and € manufzcture 25%, 35%% and
40% respectively of the total, Of theip 0aAlput, 5, &, 2 per-ceat are
defective bolts, A bolt is drawn at random from the product and ig
found to ke defective. What =re the crobabilities that it swas

manufactured by muchines A, 3 and C 7

A protlem in statistics is given 0 thrce srudents — A, B and C

- . 1 13 z : .
whose chances of solving il are 35 and =+ respeciively. “What is the
T

&

prebabality that the problem will be solved if all of therm 1ry

independently ? 20+20+27

Vefine a rendom  variable, Show that the sum, differerce and

e
product of two random variables is also a rancom variable.

Define Characteristic Function and derive {:z properiies,

For the following probability distribution,
Fixd =y, eI y Tmee < X < 4 o

D+ 1525

o]

find y_, mean and standard deviation.
Slute ard prove :he Rolmogorov Inequaiits,
State and prove the Strong Law of warge Numnbers, 30450

State and prove the Lindberg-Levy Central Lirut Theorem.

Define Convergence in Probability and Convergence in Disiribuiion.

Show that the former implies the latter. I3 the converse irue 7 30+30
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SECTION B
{Statistical Inference)

Write explanatory notes on the following :
(i} Consistency

(1) Unbiasedness

(i) Efficierncy, and

(1v) Sufficienicy of Estimators

Show  :hat cunsistency  neither implies  nor s :raplied by
unbiasedrness, ‘

State and prove the Lehmann-Scheffe Theorem. 15+20+25
State and prove the Fisher-Neymann Factorization Thenorem,
Obtuin sufficient statistic for 6, from ar independent sample from,

fix, f}):e“‘x;e}, D<x <+
Shiow that maximum lizelihood estimators are consistent. 20+20+20
State anc prove Neyman-Pezrson Lemma.

Use the Neyman-Pearson Lemrma to obtain the best eritica; region
for lesting ¢ = to against 0 = 6, (> 9) in the case of a normal
population N(8, o*), when o2 is knewn. Find the power of the test.

Define  Moanotorne Likelihood Ratic. Show tha:  ths  uniforn
distribution U0, 8] admits ML Ratic, 25+13+20

If X ~ bin, p), derive a-level likelihood ratio test of Hy : p < py
:against;'Hl fp o> opg.

Stating the regularity conditions on (X, ), show tha: — 2 log ACO
is asymptotically distributed as g chi-square randsm variahla,
where A(X) is the likelihood ratio, 30+30
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SECTION C
(Linear Inference and Muyltjy

ariate Analysfs)

9. Statmg the assumptions, clearly S00W that fj = (X' Xy X'Y s tne kest
linear unbiased estimator of 5 in the general linear mode] Y - XB o+ e
Alsg, derive the €Xpressian for the variance~covariance IMAtriy of errcr
Componentg. : a0

10, (a) Define 4 Line

ar Hypothesis Derive g

staristical fegt Proczdure
test the hypothesis that the last s elemeny g B of the ltnear
mode],

Y=Xp§+¢

are joinlly equal tg E€ro, whera 3 ig 4 K Comnonernted column vector,
(b)  Derive a  test procedure 5 test  the

significance of camplera

regressior. S0+30
11, fay i X and v are standardiyeq randnm variablug, and the ¢
N . ST G, PO
coetficieng between ax + OY apd by oAy jg S T<E8C

g

corralation coefficiont between Xand v

(b Defne Non-linea; Repress

. vl 0
ien. Proye thar r2 <
are tke correl

= 1% svhere and 7
ation coefficier: and Corraelarion

inear model, wigh usuaj Aotation, ¢

ratio Fespective]y,
€ In g thre&-variabfe ]

Tove that,

b}

o Fl'; + T

&

3 —=2r _r 4

10

20+204.2¢
=4 fa

—

kExplain Fisher's Discriminant Analygis,

(b} Define Hotellinge 72 and Mahalarobs’ D= statistics, Wha: are theiy
uses ? Bring out the relationship between them,

() Write explanatory notes on the fallov.-'ing :
(i) Ortkogonal Polynomials

(1) Partiaj correlatign

20+29+90



10.

11.

12

(7] 221

wwan C
(Seazz Bemwrs = vEEEy AYeER)

SR AFIN 393, many Cind? Snme YeXp+e obd

e FTE

Jo= EXURY e pod ushad Sesndd @nmeen®cias eommmzao

Ex ATt DILVTTY 30eBi. R, cimm guZaenny WEedeadd -~ Zzuedecd
3 En (Malrix) J@JU obay ?0»4?5(11"99»;. 60

ROrN 63330\5;_6'

—_y
aammaAs 200

ERpich- ot o dodhsy (hypothesis) d=6s. ¥ = Xp +

|3
Teoook §ogdos tadod Swenodn AR BREE,
sosodaba DOCH P BEGN 2.0T oD T BT AHITEY ACRHSA.

=g B oo K wwmoond weoc &30° wnd,

Zompne LowomNod (regrassion) HEIS Dely WOLI I 2ol TLemy,
LLIRETY, ATeDA. 30+30
X 28 Y rive &3wcdeg@ odm%zi‘é wonwehm, aX + bY &z bX + ay
s L, l+2ab . .
Y AZAcLch rmeoiey ST ehg Q X203 Y iy SEla 350008
a“+hb
TWECCTEE, TCRE&AAD
SOIETTTE Lowvdokay Aa0d, 1 < 1% ocuendy dmec2. @l r =3

2 2
_Tip *Tyg TmeTyp g Ty

ey
R - {
123 { g2
23
LIIRTEy nadrd. . 20+20+20

TiOomts TP 23y Semvdeds’s D? dexmeg sty 2534 wdne
VOOl 1 e FAT TonoFWRy, Ade DA

BYNEHAYR HITERT,T &3y WSCD ¢

() eReiriase’ mdTedichat

(1l grend X@Ictor

(n} wEiEsA morede OSCE 200+20+20

100

-



