
RAN-0088 ] [ 1 ] [ P.T.O. ]

RAN-0088
M.Com. (Part-I) (External) Examination

March / April - 2019

Advanced Statistics Paper-III

Time: 3 Hours ] [ Total Marks: 100

k|Q“p : / Instructions

“uQ¡ v$ip®h¡g  r“ip“uhpmu rhNsp¡ DÑfhlu ‘f Ahíe gMhu.
Fill up strictly the details of  signs on your answer book
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Subject Code No.: 0 0 8 8
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Student’s Signature

(1) S>dZubpSy>“p A„L$ âñ“p ‘|fp NyZ v$ip®h¡ R>¡.
(2) kp„¿eL$ue L$p¡óV$L$p¡ rh“„su L$fhp’u Ap‘hpdp„ Aphi¡.

1.  “uQ¡“p âñp¡“p S>hpb Ap‘p¡.   20

 (1) ‘©óW$Qgp¡ A¡V$g¡ iy„?

 (2) Ah¡Æ kp‘¡nsp“p NyZ^dp£ S>Zphp¡.

 (3) DÐ‘pv$“ rh^¡e A¡V$g¡ iy„?

 (4) ìep‘L$ kyf¡M dp¡L¡$g“u ^pfZp S>Zphp¡.

 (5) î¡ZuNs klk„b„^ A¡V$g¡ iy„?

 (6) õhr“es k„b„^ î¡Zu kdÅhp¡.

 (7) Å¡ hprj®L$ hgZ kduL$fZ y = 960 + 96x lp¡e S>¡“y„ DNdtbvy$ 30 S|>“ 2015 R>¡.
x “p¡ A¡L$d A¡L$ hj® R>¡. sp¡ dprkL$ hgZ kduL$fZ d¡mhp¡.

 (8) Å¡ dp¡kdu kf¡fpip¡ A“y¾$d¡ 50, 70, 65 A“¡ 60 lp¡e sp¡ ‘l¡gu A“¡ buÆ dp¡kd“p¡ 
k|QL$Ap„L$ ip¡^p¡.

 (9) X$rb®“-hp¡V$k“ ‘funZ“u dep®v$p S>Zphp¡.

 (10) Qq¾$e kpdreL$î¡Zu A¡V$g¡ iy„?
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2. A) QgÓyqV$dp„ ApNZL$p¡ d¡mhhp dpV¡$“u klpeL$ Qg“u fus kdÅhp¡. 10
  s’p blºkdf¡Msp“p r“hpfZ dpV¡$“p D‘pep¡ kdÅhp¡.

 b) y1 y2 y3 ops kdp“ rhQfZ 2v  ^fphsp Aklk„b„r^s e×ÃR> Qgp¡ R>¡. 10

  ( )E y1 0 1 2b b b= - +   ( )E y2 0b=  A“¡ ( )E y3 0 1 2b b b= + +  R>¡. sp¡ 
ìep‘L$ kyf¡M dp¡X¡$g“u D‘ep¡N L$fu“¡ âQgp¡ 0 1b b  A“¡ 2b  “p Þe|ÞsdhN® 
ApNZL$p¡ d¡mhp¡.   

     A’hp

 A) ìep‘L$ Þe|ÞsdhN® ‘Ý^rs kdÅhp¡. s’p A¡eqV$L$““y„ âd¡e gMp¡. 10

 b) rhjd rhQfZsp kdÅhp¡. s’p dp¡X¡$g y y et t t1a b= + +-  t = 1, 2 .... n dp„  10
‘©óW$L$Qg“u Akf kdÅhp¡ s’p L$p¡L¡$ Ap‘¡gu ApNZ“ ‘Ý^rs kdÅhp¡.

3. A) õ’rNs kpdpreL$î¡Zu A¡V$g¡ iy„? kssî¡Zu (õhk„b„^ rh^¡e) kdÅhp¡. Aphrs®sp 10
h¾$ A“¡ klk„b„rOL$ g¡M hÃQ¡“p¡ k„b„^ kdÅhp¡.

 b) S>ê$fu ifsp¡ S>Zphu õh r“es k„b„^ î¡Zu Ut+1 – Ut + Et+1 dpV¡$ kprbs  10
L$fp¡ L¡$ (1) E(Ut2) = tσ2  (2) E(Ut, Ut+k) = tσ2 Äep„ 2 = V(εt) R>¡.

     A’hp

 A) kp. î¡Zu {Ut . t = 1, 2 ......}  â’d L$np“u õh r“es k„b„^ î¡Zu kduL$fZ 10
Ut+1 = dUt + b + Et+1 Äep„ a A“¡ b hpõsrhL$ Qgp¡ R>¡. ev$ÃR> ÓyqV$‘v εt dpV¡$“u
^pfZpAp¡ “uQ¡ âdpZ¡ R>¡. 

  ( )E 0tf =   ( ) ( )E V 2
t t
2f f v= =  t = 1, 2 ..... E 01

t tf f =^ h   t = t1 = 1, 2 ......

  U0 = 0  A“¡ a <  sp¡ Äepf¡ t )3  lp¡e sp¡ kprbs L$fp¡ L¡$ lim
x "3

 k = ak.       

 b) Ap¡egf“y„ âd¡e gMp¡ s’p AQg Ah¡Æ kp‘¡nsp DÐ‘pv$“ rh^¡e kdÅhp¡. 10

4. A) kf¡fpi DÐ‘pv$“ A“¡ kudpÞs DÐ‘pv$“ kdÅhp¡ s’p rh^¡e“¡ Apr^“ DÐ‘pv$“  10
rh^¡e“y„ dlÑduL$fZ L¡$hu fus¡ L$fip¡ s¡ kdÅhp¡.

 b) r“n¡‘ DÐ‘pv$“ ‘©’½$fZdp„ dp¡X¡$g“y„ ìep‘L$ r“ê$‘Z kdÅhp¡. 10

     A’hp

 A) Å¡ kduL$fZ U aU bU 0t t t2 1 2+ + =+ + +  Üpfp ìep¿epres qÜsueL$np“u  10

  õhr“es k„b„^ î¡Zu“p„ ‘v$p¡“u k„¿ep OZu dp¡V$u lp¡e sp¡ kprbs L$fp¡ L¡$

   ( )
{( ) } ( )

( ) ( )
V U

b a b

b V
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2 2
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+ - -
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 b) DÐ‘pv$“ r“n¡‘p¡“u dp„N rhõs©s fus¡ kdÅhp¡.  10

5. A) õ’rNs kpdreL$ î¡Zu dpV¡$ 1 = 2 =  lp¡e sp¡ kprbs L$fp¡ L¡$ H – 
2
1  A“¡ 10

  H 
4 2 –  – 1

+ 1
.

 b) Å¡ ( )q f x x m1 2=  Ops ^fphsy„ kdOps rh^¡e lp¡e sp¡ kprbs L$fp¡ L¡$

  ( )x
x

f
x x

x x
f

x
x

f
m m f2 11
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2
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     A’hp

 A) DÐ‘pv$“ rh^¡e Hab Aa Bbx 2 2 2= - -  kyf¡M A“¡ kdOps R>¡. sp¡ A “p 10 

  DÐ‘pv$““u dlÑd qL„$ds ip¡^p¡.

 b) Å¡ hõsyAp¡“p S>Õ’p x1 A“¡ x2 dpV¡$ N°plL$“y„ syróV$L$fZ rh^¡e  10

  ( ) _ ( )log logU x a x b1 2a b- + +  R>¡. sp¡ bÞ“¡ hõsyAp¡“u Ah¡Æ“u kp‘¡nsp

  
( )x x

b x x
1

1 2

1 2v
a b

a ab
= +

+

+
 A¡d bsphp¡.

ENGLISH VERSION

Instructions: 
1. The figures to the right side indicate full marks of the question.
2. Statistical table will be given on request. 

1.  Answer the following question:   20
 1) What is Lag variables ?
 2) State the properties of the elasticity of substitution.
 3) What is production function? 
 4) State the assumptions of generalized linear model.
 5) What is serial correlation?
 6) Explain Auto - regressive series.
 7) If y = 960 + 96x be the yearly trend equation with 30th  June 2015 be 

the origin. Then find monthly trend equation.
 8) If the seasonal averages are respectively 50, 70, 65 and 60 then find the 

seasonal indices for the first and second season.
 9) State the limitations of Durbin Watson text.
 10) What is cyclical time series ?
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2. (A) Explain the method of instrumental variable to obtain the estimators in  10
the errors of variables. Also explain the remedies to remove multi- 
collinearity.

 (B) y1 y2 y3 are uncorrelated random variables with known equal variance  10
2v and  ( )E y1 0 1 2b b b= - +   ( )E y2 0b=  and ( )E y3 0 1 2b b b= + +  by 

using generalized linear model obtain the least square estimators of  
the parameters ,0 1b b  and 2b .

    OR
 (A) Explain the generalized least square method. Also state the Aitken’s  10

theorem.
 (B) Explain Heteroscedasticity . Explain the effect of Lag variable in the  10

model y y et t t1a b= + +-  t = 1, 2 .... n and explain the estimation 
method given by Koyck.

3. (A) What is stationary time series ? Also explain the auto correlation function  10
for the continuous series. Also explain the relation between periodogram  
and correlation gram.

 (B) By stating necessary conditions for auto regressive series  10
Ut+1 – Ut + Et+1 prove that (1) E(Ut

2) = tσ2  (2) E(Ut, Ut+k) = tσ2

  where σ2 = V(Et).
    OR

 (A) The first order auto regressive series equation is Ut+1 = aUt + b + Et+1 10

   obtained from the time series {Ut . t = 1, 2 ......} where A and B are real
   variables and the assumptions of the error term e t are given  below 
  ( )E 0tf =   ( ) ( )E V 2

t t
2f f v= =  t = 1, 2 .....    E 01

t tf f =^ h   t = t1 = 1, 2 ......
  U0 = 0  and  a <   and when t )3   then prove that lim

x "3
 k = ak.

 (B) State the Euler’s theorem . Also explain the constant elasticity of  10
substitution production function.

4. (A) Explain Average product and marginal product. Also explain how to  10
maximize the production function with respect to the cost function.

 (B) Explain the generalized expression of the model for the input output  10
analysis.

    OR 
 (A) If the theorem of second order auto regressive series are very large   10

defined by the equation 0U aU bU Et t t t2 1 2+ + - =+ + +  then

  prove that ( )
{( ) } ( )
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 (B) Explain in detail about the demand for inputs of productions. 10

5. (A) For the stationary time series where 1 = 2 = then prove that 

  H – 
2
1  and 3 H 

4 2 –  – 1

+ 1
.

 (B) If ( )q f x x m1 2=   is a homogenous functions with m power than  10

  prove that   2 ( 1)x
x

f
x x

x x
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     OR

 (A) The production function Hab Aa Bbx 2 2 2= - -  is linear and  10
Homogenous. Then obtain the maximum value for the production of A.

 (B) If the utility function of  X1 and X2 is ( ) ( )log logU x a x b1 2a b= + + +   10
  then prove that the elasticity of substitution of both the commodities 

  is  
( )x x

b x x
1

1 2

1 2v
a b

a ab
= +

+

+


