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Answer the following questions : 1x5=5

1. (a) Write the three basic principles of
design of experiments.

(b) Define the term “degrees of freedolm”,

2. Fill in the blank :

In a Latin Square Design (LSD) of order m,
the total number of observations is
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3.

Answer any Jive -

4.

Choose the correct option :

(@) One-way ANOVA'.i_s used when

(b)

(@)
()

(©

(@)

(i) Therearc two dependent variables

i) Data are paired

(i) There are tWo factors each at two
levels '

There is one factor with more than
two levels

F-statistic In ANOVA is based on

(iv)

The
() Means
(ij)
(iii)
(iv)

Mean sum of squares

Total sum of squares

Difference in standard errors
2x5=10

fine the term experimental error.
Denne =t _
State WO Jimitations of CRD.

the basic assumptions of
What arc

ANOVA ?

Write the
two-way A

Jinear Statistical model for a
NOVA-

2

B14F0 0100

(e)

(9)

()

()

1}

Answer any four :

What is analysis of covariance ?

In a 23 factoria] experiment, how many
factors ang levels are involved ?

What is the main advantage of RBD
over CRD ? '

What is the gifference between fixed
and random effect models ?

!\Iame the different sources of variation
In two-way. ANOVA.

What js a uniformity trial ?

5x4=20

S. . (a) Derive the expected value of treatment
mean square in one-way ANQVA_

(b) What is replication ? Why ‘is it
important in design of €Xperiments ?

() Write a short note on Latin Square -

Design.

(d) }What is a treatment contrast ? When
are two sych contrasts said tg be
orthogong] 7

(e) Obtain the efficiency of an RBD relatiye
to CRD.

B14F0 0100
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(9)

(R)

Answer any one :

6. (a)

(b)

(c)

- (d)

Derive the eXpressions for main effects
and interaction effect ip terms of
treatment totals for 5 92 factorial
experiment. )

Write a short note on the ;
of plot size and shap
experiments.

mportan(:e
€ in fielq

Explain the concept of locy) .
why it is used in experiment‘;fllt;c;g ;i,-md
gn.

10x1=1
Describe the analyg;q 0

ANOVA under fixed effectori Oilnle"“’ay
el

Derive the estmAtors of 43
in an ANCOVA mode] fo, p safameterg

concomitant variable, D with one

Give the layout apnqg

randomized block design_analhis

of

Describe the an?)fsis of a g3
experiment COnCUCted i rang. Otial
blocks. OMizeq

- m v ow ot SN
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Answer either in English or in Assamese.

1. Answer the following duestions : 1x3=5
weld PRCPI0R Seg Wl
(@) The sample median is estimatoyr

for the mean of normal population,

ol STl 2AIRD R oiwd FIC
ST | (<ifer 312 w%
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(b) What is level of significance ?

Aol w1 7

(c) Non-parametric test does not depend
| on the form of the population.
(State True or False)

WWW@W%WI
i1 F )

(d) Area of critical region depends on

A T Il WSy 37

() number of observation
R TRy

(i) value of the statistic
elfermferd T

(i) Size of type I error

e RS @Ry e

(iv) Size of type 11 error
&St TR whe s

(Choose the correct option)

(v% Te7 IR o)

(e) Define estimator.

e e
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2. Answer any five of the following questions:

2x5=10

<o Rzl Fiso! 2 TeS 4 8

(@)

(b)

(c)

(d)

(e)

If T is an unbiased estimator of g, show

that T2 is a biased estimator of g2.

T 3% 9 T <6 TSNS T T, (ST (TS
@ T2 Gl g2 I Wi Wi &)

Define null and alternative hypotheses.
e o [ e el 3|

Define type I and type II errors.

ags (AT RS oie Torm @ &He @by
seal vl |

What are the different methods of point
estimation?

Ry SR e TR @
State Neyman pearson Lemma.
B TB{’IJR{@ ekl G

Mention any two: advantage
Parametric methods OVer I
methods.

s of Non-
arametric

C()nF
B14F0 00178 3 TU



(9)

(h)

(1)

0)

SR AT AEE A sive Rwig
w1t Az 7o SRR S )

Define simPle and composite
hypothesis. |

TR Wi (T AFEI e |
What are confidence intervalg?

Ty IdE 59

What are runs? Mention their utility j
non-parametric tests. o

Wﬁ?@ﬁmﬁwm@mww
s

Xy, Xyt Xy IS 2 random sample from g

normal popul&ltion N (#,1). Show that

12 2. -
t=—7Y x; is an unbiased estimator of

ni=1

ﬂ2+1-

iy 357 N(4:1) T oy awgfoze efow

o xp X TR (i A,

t,,l_f;xf, 4 +1 T RfoTe SIS |
ni-1
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3. Answer any four of the following questions :
5x4=20

O RicpIet Bifarg epq ©6F 1 ¢
(@) Let ‘xl,xz---xn pe a random sample
from 4N(ﬂ,02) population. Find

sufficient estimator for # and 2.

.N(,U,O'Q) ﬁ%w@aﬁﬁxl,xz ce e X, SIRPIRS
O MO eifiowef el T | W A 4 W
o I o e G 9|

(b) State and prove a sufficient condition
for the consistency of an estimator.

SRS ) g @a@@z}:.wa@ﬁﬁmq
90

() Prove that sample mean is alwayg
unbiaseq o stimator Of the population
mean.

o et @, ofewed N0 sica ST N
(d) Describe the method of moments fq,
estimating eter. -
Param
AT SNPT qyrgy gadl mq@ l iiiwﬁ%
41 -

B14F0 00178 5 Contgq



Describe the testing of hypothesis based

© on P-value approach.
P- § i TS %% IR R 9@% ﬁﬂm
R |
( Write a short note on sign test for one
sample.
< SR A B o1 wig 5 Gt B
(g) Describe MP and UMP tests.
MP ¥ UMP 7S 3ty 55|
(h) Describe Wilcoxon Mann-whitney test,
T3TI-C 2R AT 36K =y
Answer any one of the following qulegii;):_f O
- W il o8] @Yﬁ 41 3
@@) What do yoUY Understand by point

estimation ? Define the following terms
with one example for each.

(i Unbiased €stimator
(ii) Consistent estimator
i) gificient €stimator
l °
i) qufficient estimator
1y

6
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(b)

(c)

Reg ST R o gt ? O IR B
[e R Rl

() SHoTS ST
(@) RE e
(iii) W e

(V) ST HeTp
0+2+2+2+2=10

Confidence
e normal
e is

S

() Construct the 95%

interval for mean of th _
distribution, when its variane
known.

estimation, (MLE) method.

e
=0, elSBWher

all 1aypothesis
n

You are testing the 5, by means

H,:0=1 againgt Hi -

—
—

Contd.
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(d)

of a single observed value of x. What
would be the sizes of the type I and
type II errors, if (i) 0.5< x, (ii)
1<x<1.5 as the critical regions? Also
obtain the power function of the test.

4+4+2=10

o =i f(x,9)=%, 0<x<#@

]

0, U4 Cves

WGNW@W%%WQ@W
Hy:0=1 Ko &9 H, 9= 1 ReifRee
AR TR SR AW 0 B e Ry
gy o B &3, 3 ) 05<y, (id)
1<x<1-5 MWW%EN,"@WW
o e 1

Explain the Main difference between

Parametric and 10n-parametric tests
Describe the methgoqg of Kolmogrov-.

Smirnov test for one sample. 5 +5=10

SF A

e A T TR et o1 <oy
ﬂl e
8

B14rp 90178
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Answer either in English or in Assamese.

1. Answer the following questions : 1x5=5
e PPN BT Ty
(@) What is Statistjc »
afomier N e
(b) Unbiased estimétor is _necessarily
consistent, (State true or false)
oS e s &1 (P T AR
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(c) Power of the test is

AT T T
() «a

(i) B

i) 1-a

W) 1-5

(Choose the correct option)

(o7 GeF R O

(d __ test is applied to test the

randomness of the data set.
(Fill in the blank)

S LRS!~ A R R
ST LA——| (2T 312 779 )

(e) Write one Property of a good
estimator

e s Dl B

five of the following questions:

2. Answer any ox5=10

: : 2
) pProve that 11 sampling from a N (” 4 )
(@ 1atiof1’ the sample mean is a

P;’II;; steflt estimator of u.
C

e

2
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(b)

(d)

(e)

(9)

(h)

o o G N(p0%) TR ok o
e et Ny 17 B3 e

Define unbiased estimator.

SIS SR et |

State Factorization theorem.

TeAMTT Totoilvg ey |

Define MP lest.

I TSt oy (MP) AR e
What do you megan by critical region?
AT Sy e & @7

Define point estjmation.

ﬁﬁwﬂwmmu

Define leve] of g niﬁcaﬂce and critica]
value g



0)

write two differences between
parametric and non-parametric tests.

3. Answer any four of the following questions :

5x4=20

WWWWWW?,

(@ What is Mmeant by statistical

(b)

()

21531 |

hypotheSlS ? Explain the concept of type
and typ® Il errors with example-

2+3=5

R &7 IR R gty T OO

g{ammﬁ}w ETRES T g o I

state the 2Vantages of non-
Pararrletrlc test.
el T R s e
Desct rib® the method of Kalmogrov:
nov teSt for one sample.

Smi
M%WWW’WZ"@

teS on confidence interval and

(d) er;. 4ence limit.

conil
4

B14F0 00172




RPTIsy 2Rty i RAPICAISD SIS @sige
5 (ORP fomi |

efficient
(e) Describe consjstent and

Yo+2%2=5
estimators with examples. 272
B i Siperes BHIZIT e 39 3|

. —1 )
(/) Show that L&%—?D“)J‘ is an
n

| sample
Uunbiased estimate of 62 for the

4 which takes
xl)xg:"';xn drawn on X espeCtiVe
the valyes 1 or 0 With T

Probabilities 4 . 4 (1-¢)
ﬁ%ﬁ‘f'xl,xz,...,x quﬂmwi&:
n°
_g)FFre 13l
Rt Tt oy, ot (1)

| xi(zxi"l):l"é,z 3
AN gy

-1celihood
©9) Describe the ., yimum 1

estimation (MLE)"pethod-

' sl
I Tt Sy (MLE) "4 o

B14F0 00179 5



(h) Explain thé major steps involved in
solving testing of hypothesis problem.

g A4 TN QR 2R Rifew
W‘vfﬂ‘{i?‘ﬁTWI

4. Answer any oné of the following questions :
10x1=10
wo fagerea “ O BT T 5

(@) () Defin’ Null and alternative
hypoth€ses with €Xamples. 2+2=4

Wﬁmwmﬁwwm@t
faal |

. an
(ii) State a 4 prove Neyman-Pearson
lem® 2+4=6

AT PRI Botsiy B ermiel 41

. 101 .
(b) Explai? Sﬁantest for two sample and
Wilcoxo1” n‘Whitney test. 5+5=10

@MW%WWW—M—
o A TR B

(c) (i Descrl}?e the method of moments
for estimating parameter.

o157 T AT -2 G Ao
1
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| X3, Xg,X
(i) A random sample *1,%2 3;1 O:m asl
of size 5 is drawl frlt{)II:lo vin .
lation with U _
I;topuconsider the following

i mate H4:
estimators to estima H

(ll) t2 = _xi_-;ﬁ + X3

Are 'tl and ¢ unbiased ? 'Whlch is

i t and t,7? Give
1

better between 2+2+1=5

reasons.

wmmwmaﬂma%«w

Wﬁ%ﬂ‘xp)@,)%:xmxs mfa
WW Sl WWW@T H
Wmﬁ@mﬂiﬂc

+ X4 + X5

X3
() =2 —"" "

Xy 4
(ii) t2=1\;ﬁ+x3_

7 Contd.
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t, S ¢, SIS WieoRs e v ¢ t

oIt IO FNG wy e e
L\l

(d) Write short notes op -
5y (it
() Sufficient estimator (s wyrery)
() UMP teSt (UMP oty

(iii) Test of Pndomnegg (agioazot ~AFT)

3+3+4=10
N
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