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Instructions for Candidates
1.     Write your Roll No. on the top immediately on receipt of this question paper.
2.     Attempt five questions in all.
3.     Question no.1 is compulsory and attempt two questions from each Section.

I.   Attempt any five parts:

(i)   Obtain the  cumulative distribution  function of the  first order statistic X(1) in  a random

sample of size n from a continuous population with cumulative distribution function F(x).

Hence find the probability density function ofx(1).

(ii)   Discuss the limiting form of t-distribution.

(iii)  Define  convergence  with  probability  one  and  convergence  in  probability.  State  the

relationship between them.

(iv)   If X   has a F  distribution with in,  n degrees of freedom  , then  find the distribution  of

i.Stateoneuseofthe.result.

(v)  Deflne  Sampling  distribution  and  standard error of a statistic.  Obtain standard error of

mean when population is large.

(vi)   If X ~ U(0,1), then show that -2 Zoge X ~ #2.

SECTION  I

[5*3-15]

2.(a)     Let`jfi, X2, „. , X7, be a random sample from u(0, I ) distribution. Find the coefficient of correlation

between X(1) and X(7,).

(b)      If x is a random variable and E(X2) < co, then prove that,  P[|X| 2 ci] S E¥:!for all a>0. Use

Chebychev's inequality to show that for n >36, the probability that in n throws of a fair die, the

numberofsixes liesbetween  :-VE  and  :+vi   isatleast  £.                                        [7, 8]

P.T.O.
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3.(a)     Let Xi,X2, .„,Jrn  be  lid  random  variables  and S7, = Xi +X2 + ... + X7[.  Obtain  the  limiting

distribution of s7, when 71 i CXD.

(b)    Explain the following terms with illustrations:

(i)    Type I and Type 11 errors,

(ii)    Level of signiflcance and critical region

(iii)     p-value.

(iv)    Null hypothesis and alternative hypothesis. [7, 8]

4.(a)   Examine if w.L.L.N. holds for the sequence {Sn}, where S7, = Xi + X2 + ... + Xt,.  {Xft} are i.i.d.

random variables with mean # and variance or2 (finite).

(b)  For a random sample of size n from a continuous population whose p.d:f. is symmetric at X = ft

Show that frtr + I) = /7,_r+1(4t -x), where /r(.)is the p.d.f. ofx(r).                                  [89 7]

SECTION 11

5.(a) Define Student's -t and Fisher's -t statistics. Derive the sampling distribution of Fisher's -t statistic

With n d.f.

(b) For a chi-square distribution with n degrees of freedom, prove that #r+1 = 2rtrr + 7l#r_1),r 21.

Hence flnd pi and 42.                                                                                                                            [7, 8]

6.(a) Define F-statistic. Prove that if ni = n2, then the median of F ndistribution is at F=  I  and that the

quartiles Qi and 03satisfy the ConditionQiQ3  =  1.

(b) Explain the term `standard elTor and sampling distribution'. Show that in a series of n independent

Bemoulli  trials  with  constant  probability  of success  P,  the  standard  error  of proportion  of

successes is where a = 1 - P. [7, 8]

7.(a)   In a 2x3 contingency table, if IV = x + y + z,    IV' = x' + y' + z' and IV = IV', then show that:

x2=
(I-#')2  .  0/-y')2  .  (z-z')2
x+*   `    y+y    '    z+I

-%Z.

(b)   Find the mean deviation about the mean of t-distribution with n degrees of freedom.

(c)   State and prove the relation between t and F distributions [5. 5. 5]
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