
 

OCTOBER 2011  U/ID 4733/JAE 

Time : Three hours Maximum : 100 marks 

PART A — (10 × 2 = 20 marks) 

Answer ALL questions. 

Each questions carries 2 marks. 

1. Show that the probability of impossible event is 

zero. 

 \õzv¯©ØÓ {PÌÂß {PÌuPÄ §a]¯® GÚU Põs¤. 

2. Given that ( )
x

kxf 






=
2

1
, ( )3,2,1,0=x , is a 

probability distribution of the random variable X . 

Find the value of k . 

 J¸ \©Áõ´¨¦ ©õÔ X &ß {PÌuPÄ¨ £µÁÀ 

( )
x

kxf 






=
2

1
, ( )3,2,1,0=x  GÚU öPõkUP¨£mkÒÍx, 

GÛÀ k &ß ©v¨¦ PõsP. 

3. Define moment. 

 Â»US Áøµ¯Ö. 

4. Find the value of ( )YXr ,  if X  and Y  are 

independent random variables. 

 X  , Y  BQ¯Ú \õº£ØÓ \©Áõ´¨¦ ©õÔPÒ GÛÀ 
( )YXr ,  ß ©v¨¦ PõsP. 
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5. Find the mgf of the uniform distribution. 

 ^µõÚ £µÁ¼ß mgf IU PõsP. 

6. Given X  is a Poisson variate with ( ) 62 =XE . Find 

( )XE . 

 X &J¸ £õ´éõß ©õÔ ©ØÖ® ( ) 62 =XE  GÛÀ 

( )XE IU PõsP. 

7. Define unbiased estimator. 

 ¤ÓÌa]¯ØÓ ©v¨¥mk AÍøÁø¯ Áøµ¯Ö. 

8. Define Likelihood function. 

 {PÇzuUP \õºø£ Áøµ¯Ö. 

9. State Neyman-Pearson lemma. 

 ö|©ß&¤¯º\ß ÷uØÓzøu GÊxP. 

10. Define Type I and Type II errors. 

 •uÀ ÁøP ©ØÖ® Cµshõ® ÁøP¨ ¤øÇPøÍ 

Áøµ¯Ö. 
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PART B — (5 × 16 = 80 marks) 
Answer ALL questions. 

Each questions carries 16 marks. 

11. (a) State and prove Bayes theorem. The contents 
of urns I, II and III are as follows : 

  1 white, 2 black and 3 red balls, 

  2 white, 1 black and 1 red balls, and  

  4 white, 5 black and 3 red balls. 

  One urn is chosen at random and two balls 
drawn from it. They happen to be white and 
red. What is the probability that they come 
from urns I, II or III? 

 (b) Find the mgf of Binomial distribution. 

 (A)  ÷£´êß ÷uØÓzøu GÊv {ÖÄP. 

  P»ß I, II ©ØÖ® IIIÀ EÒÍ ö£õ¸mPÒ 
¤ßÁ¸©õÖ. 

  1 öÁÒøÍ, 2 P¸¨¦ ©ØÖ® 3 ]P¨¦ £¢xPÒ, 

  2 öÁÒøÍ, 1 P¸¨¦ ©ØÖ® 1 ]P¨¦ £¢xPÒ, 
©ØÖ® 

  4 öÁÒøÍ, 5 P¸¨¦ ©ØÖ® 3 ]P¨¦ £¢xPÒ. 

  \©Áõ´¨¦ •øÓ°À öu›Ä ö\´¯¨£mh J¸ 
P»Û¼¸¢x C¸ £¢xPÒ GkUP¨£kQßÓÚ. 
AøÁ öÁÒøÍ ©ØÖ® ]P¨¦ £¢uõP P»ß I, II 
AÀ»x  III ¼¸¢x Á¸ÁuØPõÚ {PÌuPÄ 
GßÚ? 

 (B) D¸Ö¨¦¨ £µÁ¼ß Â»USz öuõøP ¤Ó¨¤US®  
\õº¦ PõsP. 

Or 
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 (c) State and prove the multiplication theorem 
on expectation.  

 (d) If t  is any positive real number, show that 

the function defined by ( ) ( ) 1
1

−−− −=
xtt eexp  

  can represent a probability function of a 
random variable X  assuming the values 

L3,2,1  . Find ( )XE  and ( )Xvar  of the 

distribution. 

 (C) Gvº¨£õºzu¼ß ö£¸UPÀ ÷uØÓzøu GÊv 
{ÖÄP. 

 (D) t  J¸ ªøP ö©´ö¯s GÛÀ  

( ) ( ) 1
1

−−− −=
xtt eexp  GßÖ Áøµ¯ÖUP¨£mh 

\õº¦   L3,2,1  BQ¯ ©v¨¦PøÍ öPõskÒÍ 
\©Áõ´¨¦ ©õÔ X ß {PÌuPÄ \õº£õP C¸US® 
GÚU Põs¤. C¨£µÁ¼ß  ( )XE  ©ØÖ® ( )Xvar  
BQ¯ÁØøÓU PõsP. 

12. (a) If X  is a random variable with characteristic 

function ( )tXφ , and if ( )rr XE='µ  exists then 

show that 

  ( )
( )

0

'

=
∂
∂−=

t

r

r
r

r

t

t
i

φ

µ  

 (b) Find the density function ( )xf  corresponding 

to the characteristic function 

  ( )






>

≤−
=

1,0

1,1

t

tt
tφ  
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 (A) ( )tXφ , Gß£x X GÝ® \©Áõ´¨¦ ©õÔ°ß 

]Ó¨¦a \õº¦ ©ØÖ®  ( )rr XE='µ  GÛÀ  

  ( )
( )

0

'

=
∂
∂−=

t

r

r
r

r

t

t
i

φ

µ GÚU Põs¤. 

 (B) ( )






>

≤−
=

1,0

1,1

t

tt
tφ   

  GßÓ ]Ó¨¦a \õº¦ öPõsh Ahºzva \õº¤øÚ 
PõsP. 

Or 

 (c) Find the limits of correlation coefficient.  

 (d) State and prove Chebychev’s inequality. 

 (C) JmkÓÄU öPÊÂß GÀø»PøÍU PõsP. 

 (D) ö\¤ö\Æ \©Ûø»ø¯ GÊv {ÖÄP. 

13. (a) If X  has an exponential distribution, then 
show that for every constant  0≥a , 

  ( ) ( )xXPaXxYP ≤=≥≤ , where aXY −= . 

 (b) Derive Poisson distribution as a limiting case 
of Binomial distribution. 

 (A) X  Gß£x AkUøP¨ £µÁÀ öPõskÒÍx 
GÛÀ , JÆöÁõ¸ ©õÔ 0≥a &ØS®, 

  ( ) ( )xXPaXxYP ≤=≥≤ , ( aXY −= GÛÀ) 

  GÚU Põs¤. 

 (B) £õ´\ß £µÁø» D¸Ö¨¦¨ £µÁ¼ß 
GÀø»{ø» ÁøP¨£õP u¸Â. 

Or 
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 (c) In a normal distribution, find the recurrence 

relation for the even order  moments about 

mean. Also, show that the odd order 

moments about mean are zero.  

 (d) Derive Chi-square distribution. 

 (C) C¯À£µÁ¼ß \µõ\›ø¯¨ ö£õÖzx Cµmøh 

Á›ø\ Â»USPÐUPõÚ «ÒÁµÄ EÓøÁU 

PõsP. ÷©¾® \µ\õ›ø¯¨ ö£õÖzx 

JØøÓÁ›ø\ Â»USPÒ §a]¯® GÚU Põs¤. 

 (D) øP&ÁºUP¨ £µÁø» u¸Â. 

14. (a) If nXXX ,,, 21 L  are random observations on 

a Bernoullic variate X  taking the value  

1 with probability p  and  the value 0 with 

probability ( )p−1  , show that  

  






 Σ−Σ
n

x

n

x ii 1  is a consistent estimate of 

( )pp −1 . 

 (b) Let nxxx ,,, 21 L  be a random sample from 

( )̀, 2σµN population. Find sufficient 

estimators for µ  and 2σ . 
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 (A) J¸ D¸Ö¨¦ ©õÔ X  ß Áõ´¨¦ 
PshÔ£vÄPÒ nXXX ,,, 21 L  CøÁ ©v¨¦ 

1&I {PÌuPÄ p EhÝ® ©v¨¦ 0&I {PÌuPÄ 
( )p−1  EhÝ® GkUQßÓÚ. GÛÀ 








 Σ−Σ
n

x

n

x ii 1  Gß£x ( )pp −1  ß 

JÆÄø©²ÒÍAÍÄ¸ GÚU PõmkP. 

 (B) ( )̀, 2σµN  CÚz öuõSv°ß Áõ´¨¦U TÖ 

nxxx ,,, 21 L  GÛÀ µ  ©ØÖ® 2σ  BQ¯ÁØÔß 

÷£õx©õÚ ©v¨¥mhÍøÁø¯U PõsP. 

Or 

 (c) Let nxxx L,, 21  be a random sample from a 

uniform population on [ ]θ,0 . Find a 

sufficient estimator for θ . 

 (d) Show that ∑
=

=
n

i

i

n

X
X

1

 in a random sampling 

from ( )θ,xf







∞<<







−
=

otherwise

x
x

,0

0,exp
1

θθ   

  Where  ∞<< θ0 , is an MVB estimator of θ  

and has variance 
n

2θ
. 
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 (C) [ ]θ,0 À ^µõÚ CÚzöuõSv°ß Áõ´¨¦U TÖ 

nxxx L,, 21  GÛÀ θ ß ÷£õx©õÚ 

©v¨¥mhÍøÁø¯U PõsP. 

 (D) ∞<< θ0  GÛÀ       

( )θ,xf







∞<<







−
=
0

0,exp
1

x
x

θθ    

 θ &¼¸¢x ö£ØÓ¨£mh Áõ´¨¦PÐUS ∑
=

=
n

i

i

n

X
X

1

 

Gß£x J¸ MVB ©v¨¥mhÍøÁ GÚU Põs¤. Cuß 

©õÖ£õmhÍøÁ 
n

2θ
GÚU Põs¤.  

15. (a) Show that for n  attributes nAAA ,,, 21 L          

  ( ) ( ) ( ) ( ) ,,, 321321 LL +++≥ AAAAAAA n  

     ( ) ( ) NnAn 1−−  

  where N  is the total number of 

observations. 

 (b) 800 candidates of both sexes appeared at an 

examination. The boys outnumbered the 

girls by 15% of the total. The number of 

candidates who passed exceed the number 

failed by 480. Equal number of boys and girls  

failed in the examination. Prepare a 2 ×2  
table and find the coefficient of association. 

©ØÓøÁPÎÀ
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 (A) ö©õzu £vÄPÎß GsoUøP N  ©ØÖ® 

nAAA ,,, 21 L  BQ¯Ú n  £s¦PÒ GÚU 
öPõsk 

  ( ) ( ) ( ) ( ) ,,, 321321 LL +++≥ AAAAAAA n  

     ( ) ( ) NnAn 1−−  

  GÚU Põs¤. 

 (B) J¸ ÷uºÂÀ C¸£õ¼Úzv¼¸¢x 800 |£ºPÒ 
£[S ö£ØÓÚº. BsPÒ ö£sPøÍ Âh 
ö©õzuzvÀ 15% AvP©õP C¸¢uÚº. 
÷uºa]²Ø÷Óõ›ß GsoUøP ÷uõÀÂ¯øh¢÷uõøµ 
Âh 480 AvP®. BsPÐ® ö£sPÐ® \© 
GsoUøP°À ÷uõÀÂ Aøh¢uÚº. 
Cv¼¸¢x 2 ×2  ÷uºÄ¨ £mi¯À u¯õ›zx 
Cøn¨¦U öPÊøÁU PõsP. 

Or 

 (c) Let p  be the probability that  a coin will fall 

head in a single toss in order to test 

2

1
:0 =pH  against 

4

3
:1 =pH . The coin  is 

tossed 5 times and 0H  is rejected if more 

than 3 heads are obtained. Find the 
probability of type I error and power of the 
test. 

 (d) Examine whether a best critical region exist 
for testing the null hypothesis 00 : θθ =H  

against the alternative hypothesis 01 : θθ >H  

for the  parameter θ  of the distribution 

( )
( )

∞<≤
+
+= x

x
xf 1,

1
,

2θ
θθ . 
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 (C) 
2

1
:0 =pH  Gß£øu 

4

3
:1 =pH &ØS GvµõP 

÷\õvUP J¸ |õn¯® _sh¨£k®÷£õx uø» 
ÂÇ {PÌuPÄ p  GßP. |õn¯® 5 •øÓ 

_sh¨£mk 3&ØS ÷©÷» uø»ÂÊ¢uõÀ 0H  

{µõP›UP£kQÓx. ÁøP I  ¤øÇUPõÚ {PÌuPÄ 
©ØÖ® ÷\õuøÚzvÓß BQ¯ÁØøÓU PõsP. 

 (D) θ &øÁ AÍÄ¸ÁõPU öPõskÒÍ 

  ( )
( )

∞<≤
+
+= x

x
xf 1,

1
,

2θ
θθ   

  GßÓ £µÁ¾US 00 : θθ =H  GßÓ Cßø© 

Gk÷PõøÍ 01 : θθ >H  GßÓ ©õØÖ Gk÷PõøÍ 

÷\õvUP ]Ó¢u wº©õÚ¨ £Sv EÒÍuõ GÚ¨ 
£õºUP. 

   

—————— 


