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""»S'MSc DEGREE EXAMINATION MAY 2022 e LT
SR (Second Semester) ‘

Branch MATHEMATIC S
lVl[ATHEMATICAL STATISTICS

Tlmef Three Hours I Mammum 50 Marks
‘ SECTION-A ( 5 MarkS) K

- Answer ALL questions . . Goonio T

ALL questlons carry EQUAL marks ,' .(5 xl.# 5)",‘, i

| vThe expected value of the random varlable X 1f xl f-=f =1 pl"— 0. 1 and xz-- 1;

CR09 '———' .08

i 07 TR 06

- . ;Bmormal dlstrlbutlon P(X—‘k) is

v_‘_\rm ( )(1 p)" S iv.. <k) p"?‘
3. "'j‘The sequence {Xn H of a random varlable is called stochastrcally convergent to zZero 1f

37 it satisfies S o
i limy e P(IX | <E) =0 = il hmn_>°o P(IX ] >€) = 0

. hmn—»ooP(lx | >E) =0 g R 4 hmn_,ooP(IX | <e) = 0 ‘

o E:"Chapman- Kolmogorov equatlon is o : ‘
Loy (ty,t) = T P (ts, S)Pk]( S, tz) . PU (t1: tz) = Zk pzk(tps)

‘i.Samplespace /.. 00 - b Randorn sample S

il pu(tl,tz) =2k ptk(tlls) . _.' '_n Pz)(tv t;) = Zk plk(tli t)

5, 'f A random sample rs called e B 1f the random varlables Xl,Xz,Xg,
are mdependent e ' L = ,

il Simple: ERRETEEE \ 2 Sample mean . ey

E SECTION B(S Marks)
~Answer ALL Questions -~ . o
R ALL Questlons Carry EQUAL Marks .~ - (~5'x 3= 15) o
an j,Show that if gland g, are smgle valued functions then. - ', . A
S e -E(gl(x)) + E(gz(x)) SN

o oR : | R
b Find the characteristic function and moments Of‘he‘“"fma-l--d‘S-t.“but'On R

7 1 :a ‘State and prove the addmon theorem for the bmom1al dlstrlbutlon ;_ . |
bt The random varlable X has the dlstrlbutron N(l 2) Flnd the probablhty that X
s greater than 3 in absolute value. . " o ,

. Cbi‘ltoc-
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.State and prove Chebyshev mequahty

v homogenous P01sson process
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' ~ Cont...

: State and prove Bernouh s Law of large numbers ' -

. ‘ OR ,

- We throw a coin n—lOO times. We assrgn the number 1 to the appearance of _
~ heads and the number 0 to the appearance of tails. The probability of each of -
these events is equal to p=q=0.5. What is the probablhty that heads. will appear: ,

. more than 50 times and less than 60 tlmes using de Morvre theorem

: '» ‘ State the condrtrons satlsﬁed bv the Poisson process.

: "OR . ‘
A functron R(1) is the correlation. functlon of a process {Zt, —o Lt <o }

- stationary 1n the wide sense continuous and satisfying m=0, ¢ = 1 if and only 1f

, .there exrsts a dlstrrbutlon funetlon F(/l) such that R(r) = f © gidr F .

- Write short notes on arrthmettc mean of mdependent normally drstrrbuted '

. random varlable v
OR -~

Prove that the sequence {F, (t)} of drstrrbutlon functions of students t wrth n
degree of treedom satrsﬁes for every t the relatlon hmn_,oo(F (t) =

*\/z‘ﬁf-oo~ dt - . -
o SECTION -C (30 Marks) -
Answer ALL questions S :
ALL questlons carry EQUAL Marks - (5x6=30)

- OR :
Fmd the densrty of the random variable X whose eharacterlstlc functlon is.
() = {1—-|t| forlt[<1
: () = 0 - for|t|>1
F ita P01sson drstrlbutlon for the following data '

X P 1 2 3
o Frequency 1 0.545 0.3_25" 0.110 0.015 v
| Probability i 0.544 0.331‘5 - 0. 101 0.021

o OR i T

- Grve a brret note on Gamma dtstrrbutlon

State and p1 ove Levy Clamer theorem.-
State and pr()ve Lenderberg-Levy theorem. ’

'A stochastrc process { Xt, 0<t< 00} where Xt is the number of srgnals in the

interval [0,-t) satisfying conditions I to III and the equality P(X, = 0) = 1 Ais' a |

OR

The solutlons (t)ot the system VO and, V’ Wlth the 1n1t1al condltlons ‘ (O) =
"1 for m =1and O for m ¢ 0 satlsfy the relatron Z v, (t) = 1 if’ and only 1f

| .'z:m_

= m N
AL+1‘n 5 v

The random varlables Xk (k =1,2, 3 8) are mdependent and have the same

'normal dtstrrbutron N(0; 2) We consider the statistics % = >8_ 1 XZ.

~OR .

: Fmd the drstnbutron of the statistics U= sz |
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