NOVEMBER/DECEMBER 2019

BAMA23B — MATHEMATICAL
STATISTICS —1II

Time : Three hours Maximum : 75 marks

SECTION A — (10 x 2= 26 marks)
Answer ALL questibns.
Define standard error.
L Ln9entp — euenuip).
Define chi square variant.

& GUTES THlen euan D).

Define eritical values.

wrniBlea Wiy aienyuwim).

Define null and alternative hypothesis.

@emenio wHmiD wrHm er(HCamer euanywIm).

If T'is an unbiased estimator for @ then show that
T* is a biased estimator for 6%,

T erenug) 0 -elparer Wmpsdulaer wdluren erafla
T? eranugl 0 -en Qpipéad wHliLTEr raissm [(s.
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10.

1.

Write Cramer-Rao inequality.

lymio-prey swaflallenws erupss.

Define critical region.

wryblenea Ligd QUL

Define Type-I and Type—II error.

‘s - I wpmib euans — 11 Ylentp euenywim).

Write down the assumptions made for using
analysis of variance.

wrpur G LgUUTLelamar o meursEeshE
LwatLEW sHGardraman er(ips)s. =

State two merits of lattice square design. K L

2
Sleamed  auids  quiqeuaniol e Quen®  uwenser >

oT(pSIS. '
SECTIONB — (5 x 5 =25 marks)
' Answer ALL questions.

(a) Explain types of sampling.
USEH LM HEsern auanssamar lle.
Or
(b)  Derive the student’s t-distribution.

LoremTau r&efl 6 i-Lireueneay QUED T,
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19.

20.

State and prove Neyman Pearson lemma.

QApGloen Guiteer gierams Capnéms gad Blmieys.

Explain the method of two-way classification.

Qe eiamsiLHSEHISL 1penpenit afaf).

20 : 2938
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(a)

A die is thrown 9,000 times and a throw of
3 or 4 is observed 3,240 times. Show that the
die cannot be regarded as an unbiased one
and find the limits between which the
probability of a throw of 3 or 4 lies.

@@ useoL 9,000 wep driu@EnGurs =i
S ey 4 decvuspe  3.240  wep
saiaflss LB g erefld UsenL QpHICsT_THams
gribsdlome eraser Gs. 3 eflupeusmerer
Blepsee) wpmbd 4 eeusparar Hepsse,
Qleupindlent Guiwimer augbLseer seamHy.

Or

Prove that the variance of the sample mean
2

is o-—, where o is the population standard
n

deviation and n is the size of the random
sample and also prove that the S.E. of mean
of a random sample of size n from a

population with variance o? is —— .
Vn
o arengl wEGTEgTens S alwssnd whyn n
Granugl SHCUTEG UsSaapbler et erafld
ussgam  errefuler elewsseairss arpmef £
n
aarssr (s Cogib desserss srrefl o
2@LW N Siene| Wwhs Cgreasuiar HHGLTEE

ugsanpiler eyrafluder S.I. -% arem hlem L&,
n
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13.

(a)

(b)

‘estimator of @ is

Let x;, x,,:-+,x, be'a random sample from a
uniform population [0, #]. Find a sufficient

estimator for @ .

X Xy, X, GeLgl  Sgmanr  WESETASTaE

[0, 0]-e96r spGUTEE ussem calld 0 -ér
Gurgorer wFLienus seam(ii..
Or

Given the probability density function

f0) = [+ (=),

—0<f<m,

—0 < X <0,
.:-‘,z_f"'

- . O
lower bound of variance of an unblase__c_l';-;

n \
the random sample from this distribution. b

[(x,0)=[z(+(x-62)]"

—w <l <o aeg HEpsse) SLTSHE ariy

—W <X <,

cralldy Qb ureusled @BHS  TESSILILL
s0CUTEE UsGEamDNeT Deme n erafld @ -6
wdlLurefler -

G dlaGCeTLTs Gl GBI &

grmeiflufer Sy S euyibyy 2 TGS (D,
n
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show that the Cramer-Raqf#:’
By LN

9 1 «"’!(
—, where n is the size o AR

oD

(=) A wvppb B eeém @Qrean@ ocuams o e
wpepsafle vamdlar Qupp ereL  (£.48-6)
sBge G Gar@sslul Herarg.

eranL_Ufed . (HBe0

N 95, 32, 30, 34, 24, 14, 32, 24, 30, 31, 35, 25

apanp A:

sl .44, 34, 22, 10, 47, 31, 40, 30, 32, 35, 18, 21, 35,29, 22

wenp B
@euellran(® @eppast GOUIALL euansudd erenL
sl sresseos THURSSHDST TarF
Cardlsaa,yLb.

18. (a) State invariance p-operty of MLE.

&

T

(b) In random sampling from normal population
N (g, 0-2) find the maximum likelihood
estimator for

(i) u whea o? s unknown.

(i) o¢® when u & known and

(i) The simu=aneous
i and o2,

estimation  of

“ (=1) MLE-@err wrifseow LigirSenend onmis.

(=) Quadsned N (4, o*)-@en
galar  155dm - Fepedwel
WeneupelareupilinE &rers.

FLOQUTLILIL|E
ol L1151 em 6o

(i) o eaybBurg o® erenug Qsflurg
G e eraywCury x4 erarug Qsflurg
(iii) u wppd o Ger @Gy Gy wdlliy.
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w

A randcm szmple of 10 boys had the
following Z.G.’s : 70, 120, 110, 101, 38, 83, 95,
98, 137, 1C). Do these data suoport the
assumdticn >f a papulation meéu 1.Q. of 100?
Find a ressonab 2 range in which most of the

mean [.Q. velu=s of samples of 10 boys lie.

Below are giver the gain in weights (in kgs.)

of pigs fed oa twe diess A and B.

Gein in weight

Diet A: 25, 32, 30, 34, 24, 14, 52, 24 30, 31, 35, 25

Diet B: 4, 34, 22, 10, 47, 31, <2, 30, 32, 35, 18, 21, 35, 29, 22

w

Test i the two differ significantly as regards
their effeet ca irerease in weight.

1C 8mwiraailsn mistran ey .Q-ar FLOGUFILIL|SgnD)
Slereucs.omm) CanGamiiuL Gerarg) : 70, 120, 110,
101, €z, 83, 95 28, 107, 100. QeueSeunismer
parswHley _Q-a1 Qstd epmefl 00 araain)
s(me CaTarar Senway G&uim.;usrr’? 10 fpeuirsefen
sypref] meraEtle] o erhg  aiEfle)  emiouyd

ETGUTES 0TS
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14. (a)

& e
AR
S )
E-'-EI i
WE b
W\ (b)

Let p be a probability that a coin will fall

head in a single toss in order to test

Hyup =é against H, :p :%. The coin is

tossed 5 times and H, is rejected if more

than 3 heads ~are obtained. Find the
probability of type I error and power of the
test. &

Hmp=%@@ pr=%% Cordliusnes
Bremussen b s _eld soma ofl(paisnarer
Bopgseilenar p erens. @ Bramuhd 5 (pepmser
Far_LUBdms LHpL 3 wens@ Gud some
GuptQuoprd H, Sss0URSns. wsdams
Senpssrer  fapssa; whpb  Cersamenier
Hnenans sras,

Or
Prove that if A is the likelihood ratio for
testing a simple hypothesis H, and if
U=¢ (1) =is “a
(decreasing) function of A then prove that
the test based on U is equivalent to the

likelihood ratio test. The critical region for
the test based on U is ¢(0)<U < ¢ (4);

[4 (%) < U < ¢ (0)].
5 B 2938
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15.

(a)

Hy eremug  eeflu  smsGsrer  A-gm

Gerdlliugnare 'rrfﬂméueﬂu.lebq eSdlzid Hmb

U=¢(1) aaug A-@er @mCuris @b
(@empwid) gy eraie U - enwwions Qarearr
Cemgananr  Hlavellwdy ods Corgamarss
sowrag eran Bpes. Gogid U -g amwowwrs

QamenrL_ Cengenemud e wroiflaeliui@s

60)<U<p() [#h)<U<¢(0)] wew
ereu Hlmics.

seed.
A L IBSVE
20 18 | 25
21 | 20 | 28
287 1T 22
16 | 156 | 28
20|25, (132

Test using analysis of variance whether
there is a significant differences in the

average yield of seeds.

6 2938

16.

danaumd o _Leuman 15 amsaflar e
auanswren eilflsefler elensrsranew @GMGHADE).

AN RBUIFE
20 | 18 | 25
21 | 20 | 28
23 a7 |22
16 | 15 | 28
20 | 25 | 32 |

wrourl@  UEuLriey wenew  Qsrar
lamgsefian srmefl elemstdeass saflswrar
Ceupun® e-drergr esn Cordlésa)o,

Or

State merits and demerits of random block
- design.

FOMMULIL &L @eiar Emennser Hoib
EDEDET Fa ) &.

SECTION C — (3 » 10 = 30 marks)

Answer any THREE qu=stions.

Derive the Moment Generating Function and -

Cumulant Generating Function of chi-square
distribution.

ME-aUTGES Lreuadlen Sl Liend E6F &Tiy WHHID
GUELMHES SL6aE srmmar aymel .
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