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Section — A : Probability
Qg - A

1. (a) Define probability measure with suitable example.
Find P (AUB), P(AnB) and P(A —B) if A & B are two events. 4+6=10

sfra sersr wia wiesar A %1 9vi HifRe |
P (AUB), P(ANB) 3T P(A — B) &1 T T HIfT , i A 3R BE Ead g |

(b) Define independent and pair wise independent events and completely

independent family. Let A,, A, and A, be three independent events then show

that A, A5, and A are independent. 5+5=10
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Describe discrete and continuous random variables with suitable example. Also

explain its probability mass function and probability density function. 10

ﬁwﬁaﬁaﬁmq@%ﬁmr@ﬁmwmiﬁ
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Explain expectation and moments. Let X be a non-negative random variable

o o]
with distribution function F, then show that E(x) = j {1-F(x)}dx. 4+6=10

0

et 3iv g W frea HfT |mﬁﬁxqasqﬁ-mmaqﬁaﬁam
WWWF%W%,WW%:

E(x)=J {I-F(x)}dx‘.
0

Let X be a random variabie with E(x) =0, and V(x)= &2 then prove that
P[X2x] < [o%/(c? + x%)] ifx>0
P[X >x] > (2o +xD)] ifx<0 10

ﬁX@H@%‘W?«‘TT@T,ﬁWE@)=O3ﬁIV(x)=62%ﬁmEﬁﬁTQ% ;

P[X 2 x] < [0%(c? +x7)} ifx> 0

P[X 2x]> [0%(c? + x)] ifx<0
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(b) Let X be a random variable with parameters 1 (- c0 < p < o0) and & (¢ > 0) with

oz

1

robability density fanction $() = — J' —E(x—‘ﬂ)z then show that all
p ty sity function ¢{x 0‘\511: e . en show that a
—
central moments of odd order are all zero. 10
aﬁxwaﬁ%ﬁﬁm,ﬁwmp(—oo<p<oo)3ﬂTc(c>O)%H%ﬂ
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4.  Write short notes on : 4x5=20
e fooft forfaw -
(i) Poisson distribution and its applications.
! fater SR geT IwE
(i) Weak law of large numbers.
oS! I3 1 FHAR
(iii) Correlation coefficient.
HEaEY T
(iv) Kolmogoroff’s inequality.
HICANTIIE BT
P.T.O.
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Section B : Statistical Inference
g g —-B

1. Differentiate between estimator and estimate. Discuss the properties of a good
estimate. 4+16=20

ATRET 3T e o I wE il | T 3R HTHTH S AL ohT a0 HIT |

2.  Explain maximum likelihood estimation procedure. Find out MLE of p and o? in case

of normal distribution N(p, 62), (~ @ < p < 00, 6% > 0). Also show that the estimate G2
is not unbiased estimate of ¢2. 5+10+5=20

Affann wsEeies (Afrran geieE) e T 1 GUE FIRT | T T S
N, 62), (— o0 < p <00, 02>0)ﬁp3ﬁt&%;%qﬁ@1msnﬁﬁ§§(mmémﬁm)
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3. (a) Describe Chi-square test and its uses. Test the hypothesis that the die is fair, if
the results of a die after rolling 120 times are as given below :

Result 1 2 3 4 5 6
Frequency | 20 30 20 25 15 10

X2 005 = 1107 12

7 R T S g SwEl v IR | aferer e AR
ﬁmw%ﬂﬁ@ﬁmMoaﬂmw%ﬁwWﬂ%MW%:

L] 1 2 3 4 5 6
IRl 20 30 20 25 15 10
2 -
Xio‘05 =11.07
(b) Describe the test procedure of Mann-Whitney test. 8

m—%'{:ﬁqﬁw%qﬂawmwaﬁqﬁml
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4.  Write short noteson : 4x5=20
figy feooft fafg -
(i) ASN function
qUH T Bl
(ii) Sign Test
o aligw
(iii) Simple and composite hypothesis
Tra i il afereng
(iv) Most powerful and uniformly most powerful tests
ST TEe 3R T ® & ST aree wE
Section C : Linear Inference and Multivariate Analysis
gig—-C
1. Describe two way analysis of classified data based on least square theory. 20

e TR e we smeTRE fiepa aifegt 1 ¢ 3 e T ot i |
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2. Describe the theory of least square estimates with normal equations and their

precision. 10+5+5=20

Wqﬁwﬁﬁﬁw%mmmm%mwm@ﬁml

3. {(a) Explain simple, multiple and partial correlations. 10

mnﬁmﬁkwﬁmmaﬁﬁéﬂaﬁml

(b) Explain t-test used for correlation & regression coefficients. 10

Waﬁﬁmwﬁﬁ%mmﬂ@ﬁaﬁa—wﬂmﬁﬁéﬂmﬁﬁﬂl

4, Write short notes on : 4%x5=20

(i) Analysis of Variance

Sl 1 fargetsm

(ii) Applications of Hotelling T2-Statistics

SRR A - R F I
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(iii) Multivariate normal distribution.

et g e
(iv) Fisher’s discriminant analysis.

fopyr =1 fordiess favamw
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