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1.      (cb)    Let Xi, X2 ,... „... Xir be a random sample of size 71 from a large population

Xi, X ,......... XN of size N with mean pr and variance o2. `The sariple mean

.    and varianc.e is given by,  Z = :Z;=]#z  and  S2 = : Z;=[(%z -Z)2.  Show

that the sample mean is an unbiased estimator of population mean but ' .

:the sample variance is not an unbiased estimate of Population variance.

Suggest  an unbiased estimator  of population variance.

(a)    State and prove ,invariance property of consistency. Show.that in sampling

from a  N (H, o2)  population, the sample mean is a consistent estinator

of I,.                                                                                                                                     8,7
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2.      (a)    A  random  sample   (#],#2 ,..., #5)   of  size  5  is  drawn  from  a  normal

population  with  mean qu  and  variance  o2.  Let  Ti,  T2  and  T3  are  the

estimators used to  estimate  LL, where  :

#1  + #2  + #3  + #4  + #5.     .rT`   _  a;1  + #2
+X3   and  T3

(#1 + #2 + he3'

G)     Are Ti  and T2  unbiased  estimators  ?

(I.i)    Find  the value  of A  such .that  T3  is  unbiased  estimator  for  Ll'.

(ZZZ)   Is T3  a  consisteht estimator  ?

(Zu)   Which  is  the  best  estimator  among Ti,  T2  and  T3  ?   .  -

•     (a)    Let T be an MVU estinator of y (©) a.nd Ti and T2 be two other unbiased

estimators  of y (0)  with  efficiencies  ei  ahd  e2  respecti.vely.  If p©  is  the

correlation coefficient between T]  and T2,  then  show that  :
''                          1                                                       1                                       1                                             -         1

(e]e2)2  -{(1-eL) (1-e2)}2  Spo  <(e]e2)2  + {(1-e])(1 -e2)}2.              877

3.     (a)    State cramer-Rao inequaHty. When this inequality becomes equality. Let

-       Xi, X2 ,..., X„ 'be  a  r.andom sample from population  :

f(--:e-(3 ; o < #' < co.Does  there  exist  an  MVB  estimator  for  the

parameter  0  ? If so,  find the estimator .along with its variance.

(a)    Let   ¥i,   X2 ,,.-.,   X„   be   a   random   sample   from    f(#,o)=o#©-1,

0<#<1,©>o.  Showi that  H'Xf   is  a  sufficient  estimator for a.         8,`7
j=1
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4.     (ci)`   Define  .Confidence  Intervals  for  Large  Samples.  Show  that  for  the

distribution dF (#)  =  Oe-#°; 0 < # < co,.  confidence limits for large samples

with  95%  confidence  coefficient are  given  by ©-(1==):.

(a)   -Let  Xi,  X2,' ...,  X7®  be  a  random  sample  from  popul`ation  f (#,  0)  =  or

(1  -  0)1-#;  ff  =  0,  1.-Show  that

©2.,  where  T = Z::=ix£.

T(T -1)
„ (J} - 1) is  an unbiased  estimator  of

8,7

5.     (c£)    In random sampling from Normal population N(H, o2), find the maximum

likelihood estimators for (i)< H when io2 is known (Z£)  o2 when  pr is known

(Zzz)  Simultaneously  H  and  G2.

(a)    Let p be the probability that a coin. will fall head in a single toss in order

to  test Ho  : p  =  z  against  H] : P = i.  The  coin is  tossed  5 times  and
1

Ho is rejected if more -than  3 heads  are  obtained.  Find the probability

of type I  error.and power of the test.                                                        8,7

•6.     (a)    Define Most powerful and uniformly Most powerful critical regions. Show

that  a  Most Powerful critical regiori  is necessarily unbiased.

(.a)    Let  Xi,` X2 ,...,  X„  be  a  random  sample  of  size  71  from  a  uniform`

population:,f(#,0)=1;0-±<#<0+±,-co<0<co.ObtainMLEofo2

and comlnent on the. result. 8,7

P.T.O.
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7.      (ci)    Define  simple  and  composite  hypothesis.  Further,  explain  best  critical

region.

(a)    If # 21 is the critical region for testing Ho, : 0 = 2 a-gainst the altemative

Hi  :  0 =  1, based on a single observation from the population, f (#,  0)  =

Oe-G#, 0 i # < co,  obtain the values of type `1 error, type 11 eITor and power

of the. test.

8.      Write  short  notes  on  any  ffa7iee  of the  following  :

(c!)    Optimum properties of maximum likelihood estimators

(a)`    Fisher-Neylnan  criterion for  sufficiency

(a)     Sufficient  conditions  for  consistency

(cZ)    Minimum Variance  Unbiased Estimator.
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