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M.Com Sem.-3 Examination
506 EC
Statestical Inference
Time : 2-30 Hours] December-2024 [Max. Marks : 70

Notes:
1. Figures to the right indicate marks of cach question.
2. All Questions carry equal Marks.

Q.1.(a) What is Statistical Inference? How will you differentiate Theory of
Estimation from the Theory of Hypothesis testing? Also distinguish
between Point Estimation and Interval Estimation. (08)
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(b) Define (Any Three): (06)
(1) Efficiency  s#dlL

(2) Consistency  #2ldAl

(3) Sufficiericy  Aitddl

(4) Moment estimator Ulld {0105
(5) Unbiasedness w24 [®dddl

OR
DL
1. Explain the method of maximum likelihood estimator. State the properties
P
of MLE. (14)
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Q.2. Attempt Any Two: (14)
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MIEX,, Xs....., X, is a random sample of size n from a population with

variance ¢2, prove that §° = Z:(xl-—)?)z/(n —1)1is an unbiased estimator of ¢2.
X1 Koo, X [QRRKL 02 Haidd] qul® widl n sz G 3esw Risd 8,
Ulloid 521 5 ¢ = 2 (=% (=1 d o Al Al [Meld BioLLs 9,
(2) Obtain a consistent estimator of e* for the parameter A
of Poisson distribution.
LS (B2l Yaailez n HiZ e AL 2ol st Hadl
(3) For Cauchy distribution prove that sample median is a consistent
estimator of the population mean not the sample mean.
st Fetenn w02 Ao 5% Meddl wos G wa Redidl woea o qul
HELSAL Hold whioles £,

(4) Let X, Xy,...., X, be a random sample drawn from a Bernoulli

distribution having probabilities 1- 6 and 0 for the values
X=0 and X=! respectively. Prove that TET—I])) is an unbiased
mn-—

estimator of 6* where T=YX;
oA X1, Xo. ..., X Azl 012416l [Adzpl 42194l AuE wigl n st 4l s [

B9 o4l X=0 wtd X=1 {l detadlzll wi4si 1-0wd 0 D, dl 4ilbid 531

B ~TE—T‘—§)1 40 Auiddedd wiows §, ol T=YX; D
n(n -
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Q.2.(a). Describe the method of moments. Obtain the moment estimators of the

(b)

parameters of a two parameter Gamma distribution. 07)
el «{l ugalds agid s 6 wadl Al ouml Rdwpiel WAL 1L waid
VST Wik, $3,

Define MVUE. Also define CRLB and explain how it helps in obtaining

MVUE. Obtair CRLB of 6 for f(x.0) = ée

- @

0<x<w,8>0. (07)
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MVUE «l eqiva) a0l dusy CRLB | cuiv) 2400 249, 4 MVUE

HOAqAINL 55 2 HEEZU B9 d HUMAL  f(x,0) = ée“” 0<x<o0,8>0.

-

Hi2 6 1 CRLB 494l (07)

Q. 3. (a). Describe the method of moments. Obtain the moment estimators of
the parameters of Binomial distribution. 07)

sl il ugtfdg adid s Bandl [dvaidl WAL AL uAId Stises i
U,

(b). Define a Confiderce Interval. Obtain 100(1-0)% confidence interval for the

difference between two means of two normal populations with same known
variance 2. 07)

s [Azrielln vidad Arnfid s wid melld B o2 o & ULHLEA

AUBBLAL 6 17451 AR AL dglad WIS 100 (1-0)% Braxidld 2idue Aadl,

OR
244l
Q.3. Define and Derive the SPRT, OC Function and ASN Function for
Poisson Distribution 14)

Uit (4428 12 SPRT, OC Function and ASN Function AL,

Q.4. (a). What is an experimental Design? Explain in detail the principles of
experimental design. 07)

WARL dior § B2 WP syl <L Rigtidl [FordarR unmdl

(b). Explain the Yates Table for 23 factorial Design 07
2% wiaguedl Aloyied] Az sivs Axmdl

OR
HYdl

Q.4. (a). Carry cut the Analysis of Variance for a 22 Factorial Experiment. (07)

(P.Te)
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22 2l syl o [Asduel 530

(b) Carry out the analysis of the following LSD: 07)
Aladl LD o [Aedum 521
(Use Fran(3, 6; 0.05)=8.9406)

A(12) [c(19 [B(10) [D(8)
C(18) |B(12) | D(6) | A(7)
B(22) | D(10) [A(5) | C(%)
D(12) |A(7) | C@27) | B(17)

Q.5. (a) Answer Briefly Any One: 07)
e dml 519 s syalol vl

(1) Two different fertilizers were used to a sample of eight plots of same size
each. The farm yields from these plots are given below. Test the hypothesis
that the two fertilizers yield the same output at 5% significance level using
Two Sample Median Test.

A5 0 52l D18 Vel AHeAlHL 6 A B WIAZIAL GUAIRL 54 20l .
Wil vatizuidl £ Gusy 12 wiuAmi sUE D, 5L Aaug Al Zeedl Gulal sda
oL VL2l AL Gdleedad 5% Alsdl ol 8l Uz GumA & 4 ulkseucl 4 A5l

Fertilizer A | 49 32 44 | 48 51 34 30 | 42

Fertilizer B 40 45 50 43 37 47 55 57

(-2 ) In order to study the arrival pattern of the customers in the super market,
the manager noted down the arrival sequence of customers gender wise M
for a Men and W for a woman. Check whether the following sequence
has random arrangement of M and W using Run Test:

U2 HISZHL ALsledl AL Uzl 20U 5201 HIZ, HAsyol e HIZ M 21
Al HIZ W Al 2024 2egsH ALSEIAL BUAMA 51 AiBAL DAL wleui 2
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Q.5. (b) Answer in one or two lines only: (Any Seven) 07)

4
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(1) Define UMP Test.
UMP uilail enivsifid 53 6
(2) Define Power of the test
ULLEBL o, A1HA v Pl 53
(3) Define Type-I error and Type-II error.
U512 -1 HE i U512 -2 et v P 532,
(4) Define Level of Significance
A5l A 581 A fd s
(5) Likelihcod Function
[QRieuaeu g
(6) Rao Blackwell Theorem
219 6A5E Ul
(7) Cramer Rao Lower Bound of variance of an estimator
5H2- 29 <l [zl Aludl laidi suos
(8) Exponential family of distributions
Aldigld (AAzelid s2o1
(9) Best Critical Region
48 wilRas(d Uza

OR
Y4l

Q.5. Muitiple Choice Questions: (14)

Question.1.  Criteria to check a point estimator to be good are
iy (ig, 1R vieiord dWRIAL WAL HIUES
3

A. Consistency ~ dlddl

Unbiasedness  Adi[Mdddl

(P.Te)
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C. Efficiency £l

D. All the given A o)

Question.2 ' Consistency of an estimator can be checked by comparing
D yRvnzell s909 iioeisedl doiddl sl s S

A Mean HEXS

B Mean Square Hle 2592

C. Veariance [EI.QRQI.

D Standard Deviation '&l‘-ll.[@d Quan

Question.3  X;, X:,---, X, be a random sample from the density f(x; 0),
~where 0 may be vector. If the conditional distribution of Xj,
- Xz, X given S=s does not depend on 6 for any value of's, then
statistic is called .
X, Xa, oo, Xao % R00UAAL 62 [Q84 £ (x; 0) Al 4g2e9 [Qed €lS
W, il 0 4522 I U3 B. &L X, X, v, X, UL S = 5 o ARl

(QdR8L s <l SISURL YUt W2 0 UR 2WRA <ddl, dar wiidwwisd

| sl wua 9.

A Minimax Stetisic  RUARsA 2BR2s

B. Efficient Statistic eal wlRRes

C. ‘Sufficient Statistic WA WRR2s

D. ~Consistent Statistic 2old 22Res

Question.4  Power of Test is related to
YR vy Aol®ad

A. | Type-1 Error USIR -1 ¥4

B. Type-II Error USR -2 &

C. - Both Type-I and Type-11 Errors 6iel UsIR -1 i USIR -2 & dl

D. ~All of the given 2AUE 68

Question.5 A coniidence interval estirnate of variance is constructed

caround

Rzl [Braula vidue vieisy Al 2uaai oAl
w4 8
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A. the Point estimate of variance  [AuR0ldl [6lg 2AioLRLs

B. the Population mean AHRAL Hens

C. the Population Variance %{H@j [EIRRQL
the Sample Variance (edl  (Qazel

Question.6. | [f Var(8")—0 asn — oo, then 0" is said to be ?
AV 0 A n— o ddls, dLugl o A ERETE
WA

A Sufficient Yl

B.. Efficient )

C. Unbiased we[Medd

D. Consistent oA

Question.7  If f(x,.Xo....x0: 0)=0(t :0) h(x.Xo.. ....X,). then ¢ is
s¥l f(x1, X2,... xn; 0) =g (t; 0) h (x4, x2,...., Xu), Al uggl 2l 3

A - Consistent “Aid
B. Sufficient. Wi
C. Efficient ]
D. Unbiased [0
Question.8  In desizn of Experiments, the uncontrollable factors are the
factor
B Al HL sty w2 ufaem 9
A. - That varies according to a normal distribution
e R [AAREL Bl SR E
B.. That does net vary at all
A ag e meaa) <l
C. T'hat can be controlied by the user
A AL s iR 52 ase 5
D. - That carnot be changed according to the wish of the user

A ALl Syl i el asidl <l

Question.9 ' To test the hypothesis Ho: 1ty = p
the set of values for

> the sampling distribution is

7 (P.7T.)
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ulisenAn Ho: test o = o 25t0dl W2, Riedld [Rdre 2 yedldl
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Question.10

- What 1s the relationship between a 95% confidence interval and
2 99% confidence interval {rom the same sample

959, [Erauda vidua 219 4 oy Redal 099 Rraudl »idud

»

A g ol B

- The 95% interval will be wider
C95%, widxis [Han w9

- The 99% interval will be wider
99% VidRIA 94 qIus A

Both the intervals have the same width
 ofe] aldiel A4 ugians 4ud 8

D.

Al of the given is True
A AL P R

Question.11

An experimental design, where the experimental units are
randomly assigned to the treatments is known as

2 UL ALsrAl, o4l UALRLS DisHIAL HissydL 42269 34 simAd

B  duls e e

A. - Factor block design uzoim »als Alsyl
B. ' Latin square design Alze, A1z Ayl
C. Randomized block design 47459 oLy AlSyell
D. |

Completely randomized design WL 4g289 A5yl

Question.12

A linenr combination of k treatments in which the sum of the
ceacfticients of the treatments is zero, is called 2 ]

HUs ALl UL dlored srl HIdssAlel deolPlisliel dRArn et

Elg e SGAMIEBUA
A. Factorial experiment CIECEIRTENE]
B. Cenirast EREHCTE]
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C.

Treatment HIA5%,
D. Experinental error PIRTIEE e
Question.13  The F ratio in a completely randomized ANOVA is the ratio of
Ay A2k vl i g ATAL ¥ _ ol 8
A. _ MST/MSE
B. MSE/MSTR
C. MSE/MST
D. - MSTR/MSE
Question.14.  The  Spearman _ Rank-Correlation  test  requires  that
the ?
R 3es- Aol udan uE o3l 83 ?
A. D¢ ta mrust be measured on the same scale
321 Yl G UR HINAL ASA
B. - Data should be of ordinal scale at least
321, 29 (el 2Re Weadl §ldl ASA
C. Deta st be distribution at least approximately as a
distribution
R El-(AdRm a5 32ud, (Ade €id 2uas ©
D. Dt must be from two independent sar nples

321 6l 2ad el €lal sAdul
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