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STATISTICS
( General )
Course : 301

( Estimation and Testing )

( New Course )

Full Marks : 48
Pass Marks : 14

Time : 2 hours

The figures in the margin indicate full marks
Jor the questions
1. O O [ : 1x5=5
Fill in the blanks : '

@ M G e SR RaNm @, TR ¥
PR T W |

If a sufficient estimator exists, it is
a function of the estimator.
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(2)

(b) GO BAY TS WFAE MW =y
A maximum likelihood estimator is
always _____.

c) Hy 9% ¥@, H, ﬁa@qwmmw
o1

The error of rejecting H,, when Hy is
true, is called ____ error.

(d) BT mReR ___ @ A TSR o 3
R | '

Pis called the probability of ___ error or
consumer’s risk.

fe) SABAR TR SRR @B txm
TRAFS TAIIAR |

One of the assumptions of non-

parametric test is variables under study
is

2. o %= fam : 2x4=8

Answer in brief :

(a) N CR, X F Y Bl ToF Wik o W
TABE WG p WS | X W Y wn
AT 36. W R, T=aX+bY, pI g
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HFeF | W a+b=1 W, (A @YSA @
T, u?dﬁmwwﬁa=%eb=2
R, (SR’ T o[ w237

Suppose X and Y are independent
random variables with the same
unknown mean p. Both X and Y have
variance as 36. Let T=aX+bY be an
estimator of pu. Show that T is an
unbiased estimator ofpifa+b=1.Ifa=1
and b = £, then what is the variance of T'?

®) () RRe R I () SRRS TR [l 224
T 51 YT AT I *RTS] T A
firar - .

Define the likelihood function for a
random sample drawn from (i) a discrete
population and (i) a continuous
population.

{c) <O @ 200 IF BeTH T (Y, OF fogw
120 I/ TEORA I Cﬁaﬁ'&l JHICH!
AT 7
A coin is tossed 200 times, out of which
head appears 120 times. Is the coin
unbiased?
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(d) o R o SRABAN AR A N
S | AR QPR Secarerz & & 2

Distinguish between parametric test
and nonparametric test. What are the
advantages of nonparametric test?

3. (g RIS SFEE S B 1 @ TR, R of
. w® E(T,)=6,3 PTS T,, 63 9 SR= |

4 T @, no>ed FRA WO, -6 AT

© 6250 W, GCRW T,, 09 9 WS
e 231 oo oe RIReER e
‘e Bl ¢ 1+2+3+3=9

| (i) ST I T

() T IR 2R, R g e =y

o Deﬁne a consistent estimator. Let T,, be
an estimator of 6 with variance o2
and E(T,) =9, . Prove that if 6, -6 and

_ cﬁ — 0 asn — «, then T, is a consistent
estimator of 6. Hence obtain the

consistent estimators for the following :
., - {i) Mean of the normal distribution

(i) Variance of the normal distribution
when mean is known
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ey /Or

(b) MVU SRR 7K@ il | (rysT @ 9t MVU
TFF TR AT | T 3+6=9
Define MVU estimator. Show that an
MVU estimator is always unique.

4. (o) WFR AN RS AERA 39 i oE WA
0T SeisFB 47 SCEs M | G TrE
N TRER Rl G n PRI IS
AR >l TR Tfrear - 2+5+2=9

(i) 297 (m, 62)

(i) B (n, p)

Describe the maximum likelihdod
method of estimation and discuss five
of its optimal properties. Find the
likelihood functions for a random sample
of size n from each of the following

populatidris :
(i Normal (m, 62

(i) Binomial (n, p)
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5. (a)

8P/219.

I Sferey | 4+5=9

(6)

9% /Or

Wwiﬁﬁﬁs{%mwum«m
E TR R o (o )Tz W «ie
@ 50 WA v @b o txm 1 S05
AR AP OR [ com T, X=52.5

50 —
SF Y(X; ~X)? =4900. 13 95% fRper

i=1

Explain what is meant by interval
estimation. Consider a random sample
of size 50 from a population with
mean p and s.d. ¢ (¢ not known). The ‘
computations from the 50 sample o
observations yield X =52.5

and
50 S0 ] .-
Y (X; -X)* =4900. Find a 95%

i=1 .
confidence interval for .

ﬁ@m,ﬁwm,ﬁwqmwﬁwq
CFI JEIWR M 11 R o
oRFR T TCHIER i fo | wFfies
uF il QW Pra R &, SRS
0 ‘ 6+2+2=10
Explain the expressions null hypothesis,

" alternative hypothesis, acceptance region

and rejection region. Indicate the
principal steps in testing a statistical
hypothesis. Discuss what is meant by
one- and two-sided tests.

( Continued )
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549 /Or

®) ) <5 Rew qmR Rreee 961 el @bl
foes AP o[ (IR FARFAAR AT
R®RE Ix; =45 lbs, =x? =279 lbs,
T’e X; MIWWﬁhmlﬁ
Ms o FFOR N(w, 62) LI
T PR FE, (CERT 5% O
Hyi:p#13 Rt Ho:p=1 R0
1 f SR, FEH TA 81 FHECA
(|t|>2-306] =0-05. S
A random sample of 9 experimental
animals under a certain diet gave
the following increase in weight.
Ix; =45 Ibs, Ex? =279 lbs, where
x; denotes the increase in weight
of the ith animal. Assuming that
the increase in weight is normally
distributed as Ny, 02) variate, test
Hg:u=1 agajnst Hy:p#l at 3%
level. Given [It]>2-306]=0-05 for
8 d.f.

(i) 7o AR TR R CART FARPRZ
oS i AR | 5% TdTel FT© R
7 @, ofSef o1 Gz Py RN ol
o= (%' @R 2 5
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Two random samples gave the
following results. Test whether the
samples come from the same
normal population at 5% level of
significance :

TP o SERT ¢
ofdrd | WA af{ qry IR 0T T

Sample | Size | Sample mean | Sum of squares of deviations
from the mean

1 10 15 90
"2 12 14 108
o =mee :
Given :

Fge,(9,11) =290, Fgo,1L,9)=3-10 (approx.)
150, (20) =2 086, t50,(22) =2.07

6. (a) TSR =T Te IR, Bz W 36
0

Describe sign test, stating clearly the
assumptions magde,
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54 /Or

(b) T 7o R I AN AwR ARpch
3 411 @R 1 AR TES T AT,

(oA PO T~ I PR 2

. 6+1=7
Describe the procedure of median test
.when there are two independent
samples. What nonparametric test
would you use when the two samples
are related?
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( Old Course )

Full Marks : 80
Pass Marks : 32

Time : 3 hours

The figures in the margin indicate Jull marks
Jor the questions

1. 4R 3R o 70 : 1x8=8
Fill in the blanks :
(a) ofSPa Mg SRT TR weers |

Sample mean is an ——— estimate of
population mean.

(b) FTI-TE PR B e e
PR frca

Cramer-Rao inequality pProvides to
the variance of an unbiased estimator,

(c) VRS W cachy R |
The maximum likelih
need not necessarily be

ood estimators

@ Nwo?3 ama 3 g 95% fRyri
ﬁw&’a\|

~ The 95% confidence limijts for the
parametery of N(y, 62) are

8P/219 ( Continued )
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o) b RE 0F5F WMy 1 =W, IR [
AfSPfE = PTEl

A null hypothesis is rejected, if the value
of a test statistic lies in the

() Ho:p=poT ROCH Hy:p=p, @ 3R
WA AT dfeefer z= )
The statistic z for testing Ho K=pg
against Hy:p#pg is z=

() AT cvae Frob - w1 @ |
Student’s t-test is applicable in case
of sample. .

M) T el < SR T R e
FMAI

T Median test is used for testing the
equality of ___
2. OO i oA e i - 2x8=16

Answer the following questions :

(a) €0 SF AFT 3P R R0

What are the characteristics of a good
estimator?

(b) (FAR-TET PO STy T |
State Cramer-Rao inequality.
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(c) I I Ao SR FARG! I 401

Describe the method of moments for
- estimating parameters,

(d) <1 100 WIFRY e ofSwfq Wy 15 o
Ty PRI 25 W 95% fPerTel TS
TR YR SR S Sfoped |
A random sample of size 100 has
mean 15, the population variance
being 25. Find the interval estimate of

the population mean with a confidence
level of 95%.

(e) e cva P B @

What is meant by critical region?

(N TRITE 4T e Rew o1 @vy e
TEL F

Briefly mention the importance of
alternative hypothesis in testing of
numerical hypothesis.

(g) SR S M TR T w2

When should the nonparametric method
be used? '

(h) SRR G SRR R R o

What are the disadvantages of
nonparametric method?
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3. R @ Pl R e B 7x2=14

Answer any fwo questions :

(o) R% ey s Ra W ony, ny, -0,
GPRA r ARSI SPRT T S, S5, 1,57 W
% 1, A ame I

st +nys? + - +n,s?

ky

4

T, (OB 62 B TS GFAT e
R k3 T Refy =91 4 2+5=7

Define point estimator. If 312, sg, ---,3,2,

are r sample variances based on sample
of sizes ny, ny, -+, n, respectively and if
t; is a statistic given by

st +nysy 4o+ n,s?

4 k;

for estimating 62 as an unbiased

estimator, find the value of k;.

(b) <51 TE S I IS 1317 @by TS
WG, p [F PR AR M 5 HREA
(Xl’ Xz, X3’ X4! XS) m qﬁm ﬁl%"’!*{
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ma’aluwmwm
e w1 :

_Xl +X2 +X3 +X4 +X5

T

1 5

r,-%t%a, x
2X; + Xy +AX,

T3 =

3

TS A @@ I AR, W T, o SRS
ST | WA @G e Begd
2 2+2+3=7
How do you define an efficient estimator?

A random sample (X;, Xoa, X3, Xa, Xs)of
size 5 is drawn from a normal population
with unknown mean p. Consider the
following estimators to estimate :

Xl +X2 +X3 +X4 +X5
Ti =
: 5
BaitXe x
2X) + X, +AX4
T3 =

3

where, A is such that T; is an unbiased
estimator. Examine which of these
estimators is the best and why.

( Continued )
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(c) TR *rfigel e B @2 ooy Sl
N(p,cz)awqﬁmﬂ%WCﬁmi’m

R AF 027 oRfies Sreers R 4 | 2+243=7

What is sufficient estimator? A random
sample is drawn from a normal
population Ny, 62). Find the sufficient

estimators for p and ¢ 2.

Answer any two questions : )
fa) I RO WA WG M| 5N ]

ST A4 TR o | 7
Discuss maximum likelihood estimators.
State the important properties of
maximum likelihood estimators.
(b) WA, x), x5, -+, x, VTRF ST R
BTN SBIRS Forghr 2
fix0)= 0e%; 0<x<wo>0
= 0 ; e
YA 1RSI 6 SRR 31 | 7
Let x4, xp, -, X, be a random sample
from a distribution with the probability
density function
f68= 0% 0<x<w0>0
= 0 ; elsewhere
Estimate 6 using the method of
moments.
{ Turn Over )
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(c) FrerTel S3IF FF QAR ? 96l AN IBAT

() TR O (i) PRT] IWI e wmwE
forea | 2+5=7

What are the confidence intervals?
Obtain the confidence intervals for
(i) mean and (i) variance of a normal
population.

5. R @ P! 2R e o 9x2=18

Answer any two questions :

. (a) & G @ oFw 7 Taraer fwn

(b)

8P/219

MR 2R ARWR ATAD FRE IFA
0 ' 4+5=9

What are simple and composite
hypotheses? Explain with examples.

. Describe briefly the procedure of testing

a numerical hypothesis.

x2-2ifsmfa e i | @} efonfa e @R
ToFO FTNF R IRA? 2 -4 IR
R P v & 7 2+4+3=9

Define 32-statistic. How do you test

the independence of attributes with it?
What are the necessary conditions for
application of x2-test statistic?

{ Continued )
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(17)

T2 F T e oRER AT N 0
@lfaﬁﬁoﬁ*ﬁmmm@mhm?

frm e,
n, =10, ny =12, X =121b, Y =181b,

T (X; - X)? =120 sq. 1b, (¥; -¥)* =314 . Ib
¢ i

R IR e @, oAl afefs e NLE
S SR ?

o =R, 20 ¥Oq VIR KA 5% TS
BI© 13 TH 2-09. 2+4+3=9
‘Distinguish between large and small

sample tests. How can you test means
of two small samples?

Given :
ny =10,ny =12, X =121b, ¥ =181b,

3 (X; ~X)? =120sq. Ib, Y (¥; ~-¥)2=314sq.1b
i J

6. (@

8p/219

Test whether two sample means differ
significantly or not.
Given, tg.q5 for 20 d.f. =2.09.

fom AR N T | @1 GRS T
18 i FHAR dfite &6 R eI
Rt o PR (90) fan o
16, 14, 5, 9,11,4,7,10,7
16,10,7,9, 11,9, 10, 8, 10

{ Turn Over )
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91 Gfefes wfae wRtA 8 whrete @R
Y AR R, AR 9 5+5=10

Describe the sign test. The following
data is the time (in hours) taken
by 18 workers in a TV company in
assembling a television set during a day :

16, 14, 5,9, 11, 4, 7, 10, 7
16, 10,7,9, 11,9, 10, 8, 10

Find out whether majority of the workers
take more than 8 hours in assembling
a TV set.

%1 /Or

TGN AT AT TN S GRIRRTF 6 W
T AeR W 9F 3 fi 89 ER fve
7 & A AIOH TPR 9 R{W :

3 i 834 AIYAILT FOR T[q:
x: 120, 104, 72, 182, 88, 96
3 fi7 83y (FRR e MR 39 :
y:122, 108, 105, 130, 140, 136, 84

a=0-05% *rm 1 @, ¥4 R &F
CRICYIET T2 18R 3] 93 | 5+5=10

Describe the median test. The pulse rate
of 6 persons without any medication

( Continued )
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and of 7 persons after 3 days of
medication were as follows :

Pulse rate after 3 days without any
medication : ‘

x: 120, 104, 72, 182, 88, 96
Pulse rate after 3 days of medication :
y: 122, 108, 105, 130, 140, 136, 84

Test whether the distribution of pulse
rate of persons before and after
medication is same ata =0-05,

% % &
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