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Note / qT2:
1. This question paper contains total eight questions.

TH I T H A A T &

Attempt any five questions including compulsory question No. 1.

A aTd 7o J9< 1 gigd gl o TI7 & 3L <ITor |

Each question carries equal marks. Marks are divided and indicated against each part of

the question. Write answer in legible handwriting. Each part of the question must be
answered in sequence and in the same continuation.

AT TST F T & 21 97 F oty Aarira % 91 F wekw 9 F fawg i e
AT g1 3Y +0E forEmae # e W o Todsh AT &7 I9< ST A0 H (<37 ST AT Ul

Attempts of questions shall be counted in sequential order. Unless struck off, attempt of
question shall be counted even if attempted partly. Any page or portion of the page left
blank in answer book must be clearly struck off.

AT % AL T TOET HHTTATE Sl STUIT| TS FTET Tal g, af TF 6 AL il TOET 6l
STTUR{T =978 @ SO oferd: &3 9 g 39T QT ¥ @ret GIST gol I8 IT I8 39T il
TIY TY § FHlel AT AT g0

Re-evaluation / Re-checking of answer book is not allowed.

AT o [AHATRT [ T ST 6l AT Tal 2

(a) Giving examples of committing two types of errors (Type I and Type II) in real life,

explain the procedure of testing of hypothesis. (7
ATt STtad | &1 T & [A9Hl (TH-1 30T Tae- 1) F % I8 ad 8o,
TREIAT & TLIE07 61 TT6AT i AT |

(b) Let X;X,,..,Xs be a random sample from N(2,02) distribution where ¢? is
unknown. Obtain the most powerful test of size a =0.05 for testing Hy:0? =
4 against H;: 0% = 1. (7)

Tz v Ag=aF Taed X, X,, ..., Xs et N (2, 02) e o2 914 g de & foram
TAT g A9 Hy:0? = 4Ta%g Hy:0? = 1 % 90840 % 1T ¢=0.05 % A1 FT 999
rfRerTeT Tteror ST irfora

(¢) In order to test Hy:p =% against Hy:p = .7, a random sample is taken from
B(5,p). We reject Hy if X > 3 then find the size and power of the test. (6)
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2. (a)

(b)

3. (a)

(b)

4.(a)

Hy:p =%ﬁ"@ Hy:p = .7 % 9469 & o0 UF qrg=a Jasel B(5,p) & forar
g afT X>3 8 99 g9 ATHHUAT Hy FT AFATRIT FLd & a7 T FT AR 3T
oTfeh AT It

When do we use likelihood ratio test? Find the critical region of the likelihood ratio
test for testing Hy: = o against Hy: i # py on the basis of a random sample of
size n from a normal population with unknown variance 2. (10)

TH FATIET AT TLIEAT T ITANT i Hd &2 Uh ATGogh Taqel et ST
n dT TEWEFT d9E e TR o2 A9 Bk R W
Hy:u = uo g Hy:p # py & oreqor % foro garfaa siqoma afteqor & wrfeas
& T IdT AT,

Write the advantages of using Non-parametric tests over parametric tests? The
following data represent the number of hours that a rechargeable mobile battery
requires re-recharge:

10.5, 20.2, 9.0, 13.00, 20.00, 16.00, 18.00, 15.00, 20.00, 12.00, 17.0.

Use the Sign test to test the hypothesis at 0.05 level of significance that the battery
of the mobile operates a median of 18 hours before requiring a re-charge. (10)

gr=tersd fafaat 9% fx-sr=tersd At 1 STTRT #F37 % we foe? 9 2o v+
RETSad qarsa 920 #1 f F RE #39 F 0 srgegs =92t it 9 dm & v
gfataferea Fear 8:

10.5, 20.2, 9.0, 13.00, 20.00, 16.00, 18.00, 15.00, 20.00, 12.00, 17.0

ATFFAT F 0.05 I I GREFHIAT FT T FI4 5 70 AT o5 FT ITTNT FiL [
HIETEd 6 d20 A e § =19 F3d 6 AE9Tham g | 98 18 = HT fEd
AT gl gl

Write the advantages of sampling over complete enumeration. Give two examples
where sample surveys are the only option to complete enumeration. (10)

TEQOT ITOHAT o AT TTATIT o ATH T I To1T| I IETEL & STgl TTaael qaeror
TFATT AT 2l

What is a ratio estimator (R). In SRS (N,n), show that the bias of R is given by
B(R) = Cov(R,%)/X (10)
AT e (R) FT 82 21=T fF SRS (N,n) #, R #¥ bias & B(R) = Cov(R,%)/
X ® T STt 2

In an examination pertaining to Statistics, the answer books were evaluated by three
evaluators A, B and C. The final marks are recorded as given below:

It | FaTerd UH TLHAT H, I [eqaTall H7 God e q 1 qedimdandra A, B
ST C g T 13T o1 Sffae ITaieh A= fRT T e &1 &0 10 &

Teacher A | 73 | 89| 82 | 43 | 80 | 73 | 66 | 60 | 45
Teacher B | 88 | 78 | 48 | 91 | 51 | 85 | 74 | 77 31
TeacherC | 68 |79 56 | 91 | 71 | 71 | 71 | 87 | 41
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(b)

5. (a).

(b)

6. (a)

Use Krukshal-Wallis test at 0.05 level of significance to determine if the
distributions of marks awarded by the three teachers differ significantly. (Given
X3c0s) = 5.991). (10)

TTFHAT % 0.05 TIL T FLHAA-ATITH TLET FT ITAN Fied gu Herifea oo
o TRt & ST wgeaqul & AT &1 | (/AT € 3 05) = 5.991).

Define a linear model and bring out the differences clearly among fixed, mixed and
random models. (10)

UF TG Al &l TRATHT F< ¥ Wiz, Wi & agees ated & a9 da
T TE ® Y H ford|

In an experiment conducted scientifically for testing curing times of different
medicines, the following table gives the curing times (in minutes) of three types of
medicines (A, B and C) to cure headaches in three groups of persons (Children,
Adults and Olds). Test whether all the medicines are equally effective in all the
groups.

At zarett & e % T3 % 90T & TOA0 FH F o0 a5 €9 7
TT UF TART H, AR % 09 q91 (T, T 3T q2) I AT THL 6l ZaTe
(w, &t < ) F S F w7 g (et ®/) w1 awer = arfersr § f&= 1w )
T FE Toh 7 qeft Zare aHT gt § g9 €9 F T9E g

Medicines

Persons A B C

Children 8 12 8 .

Adults 10 10 7 (Given F (2,4)0.05=6.94))

Olds 12 13 10 (10)

What are the three basic principles of design of experiments? Explain how these are
used in randomized block design. (10)
TART ATHFEOAT & G g HEa #7872 ATSAT Aifford it AT TN
qTgeghiaed ATTFeTdT SF H F FLd & ?

The following data was recorded from an experiment laid out in Randomized Block
Design laid out in 5 blocks with three varieties of wheat A,B and C:

Total yield from all the plots: 47 Kg

Raw Sum of Squares: 183

Block Totals: 13, 5, 4, 14, 11

Variety Total: 16, 13, 18. Perform the Analysis of Variance.

(Given F(2,8),05=4.46).

ATgiaehwed ATTFeudT @& | T 70 s Tmr 7 Feferf@d sis &=t e T
o, Saw 5 @<t # g &t 719 e A, B #iiw C &1 T

aft et ¥ T 3991 47 fhawms

FATE T T IRT (RSS): 183

Gl FT IR (BSS) : 13, 5, 4, 14, 11

T3FegT T I (TSS) @ 16, 13, 18. T fAgwor st i F2)
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(b)

7. (a)

(b)

8. (a)

(b)

(FaT 2 F(2,8)0.05=4.46).

Define a Balanced Incomplete Block Design (BIBD). For a resolvable BIBD with
parameters , b, 1, k,and A , show that

b >v + r — 1 where the symbols carry their usual means.

UF HqfeId Y0l soish feoiteq (BIBD) & IRATUT F<| UH AL TRT BIBD
S Y= v, b, 1, k, ST A E TS0 AL
b = v+r-1, STET Tt 9 ATHT 31 @ gl

Find the multiple linear regression equation of Y on X; and X, from the data given
below:

= fRo TU st ¥ X, 67 X, WY F uwiidw s s aefier #v oaar
T

Y X Xo
2 3 4
4 5 6
6 7 8
8 9 10

Differentiate between multiple and partial correlations. Consider the following zero
order correlation coefficients:

r12=0.07,r13=-0.6 and r23=0.9,

check whether the above data is consistent or not.

THTTEH T AR Agaael 6 a9 q¥ oeu| Fefeiad = w7 qgaae TUH
RS E R IR T

r12=10.07,113 = -0.6 &[T 123 = 0.9,

ST o S sfishe FERTT ¢ AT Aal

Write the main steps in designing a sample survey for determining the prevalence of
a pandemic in a district of a state. (10)

ST % Uk 7ol § HGTHTLT T SATTRAT HT (FL0T FA o o0 U TR=a" qae07
I § q&T FaH ford|

Explain the principle of confounding in design of experiments. A 2° experiment
with three factors each at two levels is replicated three times in two blocks, each

block having 4 units. Give the layout in which ABC, AC and BC will be
confounded in the first, second and third replication respectively. (10)

e Af¥eReaT § FTERIET (confounding) F Frgia T TW=ATST| TF 2°-92T
T FTCHRT o FTT I T IE TAF Rl QT soAlehl | | ST ILTAT ATAT &, TAH
SATH H 4 THISAT 3| AeMM3e & (SEH FALT: Tgl, AL T ATE<T wfaaia § ABC,
AC 3% BC F#hi=s¢ (confounded) @I

skokskokosk
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