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Q. P. Code : 28344 

       

TURN OVER 

( 2 Hours ) ( Total Marks : 60 ) 

N. B. : 1. 

2. 

3. 

All questions are compulsory. 

Figures to the right indicate full marks assigned to each question. 

Only simple calculator is allowed. 

 

1. Answer any two of the following questions : (15) 

 a) i)  Explain the concepts of mean and variance of random variable with example. (3.5) 

  ii)  Suppose the given universal set : 

 1, 11, 21, 31, 41, 51, 61, 71, 81, 91   

and subset  A 11, 21, 51, 61, 81  

and subset  B 1, 31, 41, 71, 91  

Find out : 1)   P A B ,  2)   P A B ,  3)   
C

P A ,  4)   
C

P B . 

(04) 

 b) i)  Suppose  1, 0, 0, 1, 1, 0, 1, 0X  stands for the outcome of a geometric 

random variable, where ‘1’ stands for ‘success’ and ‘0’ stands for ‘failure’ as 

per given information, probability of success is 0.4. Find out  P X . 

(3.5) 

  ii)  Suppose, two unbiased coines are tossed together. Consider X is a random 

variable which denotes number of tails appeared. Find out mean and variance 

of X. 

(04) 

 c) Suppose, two dice are thrown together and x denotes the sum of the numbers on the 

uppermost surface of the two dice. Find out mean and variance of X. 

(7.5) 

   

2. Answer any two of the following questions : (15) 

 a) Explain the following three concepts with example : 

i) Null and Alternative hypothesis. 

ii) Critical Region. 

iii) Two Tailed Test. 

(7.5) 

 b) Suppose X denotes ‘IQ’ score of students and X follows normal distribution with 

μ = 100  and = 2 0 . Find percentage of the students who are going to have IQ 

score between 80 and 120. 

   1 2
P Z < Z 0 .1 5 8 7 an d P Z < Z 0 .8 4 1 3   

. 

(7.5) 

 c) i)  Suppose, you are given the following sample of randomly chosen value of X 

from a normally distributed population : 

Sample =  65, 58, 80, 56, 67 , 70, 50, 59, 61, 72, 87 , 67 , 58  

Could this sample have come from a population with variance 70? What would 

be your conclusion 
2 2

0 .05 12 0 .25 12
χ , 21 .0 , χ , 23 .3   

(3.5) 

  ii)  Discuss Central Limit Theorem. (04) 
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TURN OVER 

2 

 

3. Answer any two of the following questions : (15) 

 a)  Consider the following estimated investment function : 

   

2

0 .0 3 0 .0 6

I 2 0 0 0 .3 R 0 .7 2r  
 

(Figures in the parenthesis represents the respective standard errors of the 

estimated parameters). 

 

  i)  Explain the relationship between I and r and interpret the estimated value of 

intercept and slope coefficient. 

(3.5) 

  ii)  Calculate the values of ‘ t


’ and ‘ t


’ with the help of given estimated 

investment function. 

(04) 

 b) i)  Calculate 2
R  using the following information : 

T S S = 6 5 9 , E S S = 3 3 9  and R S S = 3 2 0 . 

(3.5) 

  ii)  Calculate adjusted 2
R  using the following information : 

T S S = 7 4 2 , E S S = 5 7 4  and R S S = 1 6 8, 1 7 , 0 5n k  . 

(04) 

 c) Consider the following regression model : 

                          Y X   

Calculate the value of ̂  and ̂  using the following data : 

X 2 3 4 5 6 7 8 9 10 

Y 4 9 11 6 12 14 7 5 8 
 

(7.5) 

   

4. Answer any two of the following questions : (15) 

 a) i)  Briefly explain the concept of Heteroskedasticity with example. What are its 

consequences in Linear Regression Model? 

(3.5) 

  iii)  Calculate Goldfeld-Quandt’s test statistic and conclude your result in order to 

determine the problem of Heteroskedasticity with the help of following data: 

2

1

R S S 3 7 6 d 1 1

R S S 2 9 9 d 1 1

f

f

 

 
 

0 .0 5 , 1 1 , 1 1
F 2 .8 2 . 

(04) 

 b) ii)  Explain Autocorrelation problem with example and state its consequences in 

Linear Regression Model. 

(3.5) 

  iii)  Calculate Durbin-Watson (DW) test statistic and conclude the result in order 

to determine the problem of autocorrelation : 
2

1 1
ˆ ˆ ˆ40, 90

t t t
e e e

 
    

(04) 

 c) i)  Discuss the problem of Multicollinearity & its consequences. (3.5) 

  ii)  Suppose 
2 3

r denotes correlation coefficients between 
2

x  and 
3

x . Calculate 

Variance Inflating Factor (VIF) with the help of following data : 

2 3
r  0.55 0.65 0.75 0.85 

VIF     
 

(04) 

___________________ 
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TURN OVER 

3 

(2 Vmg ) ( EHy$U JwU : 60 ) 

gyMZm : 1. 

2. 

3. 

gd© àíZ gmoS>{dUo Amdí¶H$ Amho. 

COdrH$S>rb A§H$ nyU© JwU Xe©{dVmV. 

gmYm JUH$¶§Ì dmnaÊ¶mg nadmZJr Amho. 

 
1. nwT>rbn¡H$s H$moUË¶mhr XmoZ àíZm§Mr CÎmao {bhm … (15) 

 A) i)  ¶mÑpÀN>H$ MbmÀ¶m ‘mÜ¶ (mean) d àMaUmMr (variance) g§H$ënZm CXmhaUmÀ¶m 
gmhmæ¶mZo ñnîQ> H$am. 

(3.5) 

  ii)  g‘Om {Xbobm d¡pídH$ (Universal) g§M … 

 1, 11, 21, 31, 41, 51, 61, 71, 81, 91   

pej Cng§M  A 11, 21, 51, 61, 81  

Am{U Cng§M  B 1, 31, 41, 71, 91  

lej nwT>rb ‘yë¶ H$mT>m : 1)   P A B , 2)  P A B , 3)  
C

P A , 4)  
C

P B . 

(04) 

 ~) i)  g‘Om  1, 0, 0, 1, 1, 0, 1, 0X  ho OrAmo‘oQ´>rH$ (Geometric) ¶mÑpÀN>H$ Mb 

Xe©{dVo. ‘1’ hm ¶e Am{U ‘0’ hm An¶emgmR>r dmnabm Jobm Amho. {Xboë¶m ‘m{hVrdéZ 

¶emMr g§^mì¶Vm 0.4 AgVm§Zm  P X  H$mT>m. 

(3.5) 

  ii)  g‘Om XmoZ ZmUo {ZnjnmVrnUo EH${ÌVarË¶m ’o$H$bo, X  ho ¶mÑpÀN>H$ Mb H$mQ>m (tail) 
¶oÊ¶mMr g§^mdË¶m Amho. X ¶m ¶mÑpÀN>H$ MbmMo ‘mÜ¶ (mean) Am{U àMaU 
(variance) H$mT>m. 

(04) 

 H$) g‘Om, XmoZ ’$mgo (dice) EH$ÌrV nUo ’o$H$bo, X ho ¶mÑÀN>rH$ Mb XmoÝhr ’$mñ¶m§À¶m gdm©V 
daÀ¶m n¥ð>^mJmda ¶oUmar ~oarO Xe©{dVo. X ¶m ¶mÑÀN>rH$ MbmMo ‘mÜ¶ (mean) Am{U àMaU 
(variance) H$mT>m. 

(7.5) 

   

2. nwT>rbn¡H$s H$moUË¶mhr XmoZ àíZm§Mr CÎmao {bhm … (15) 

 A) Imbrb VrZ g§H$ënZm CXmhaUm§g{hV ñnîQ> H$am … 

i) eyÝ¶ Am{U n¶m©¶r n[aH$ënZm (Null and Alternative hypothesis). 
ii) XmofXeu àXoe (Critical Region). 

iii) XmoZ eonQ>r MmMUr (Two Tailed Test). 

(7.5) 

 ~) g‘Om X {dÚmÏ¶mªÀ¶m ~wÜXçm§H$ (IQ Score) Xe©{dVmo. X   ho àgm‘mÝ¶ {dVaU μ = 100  Am{U 
= 2 0  Xe©{dVmo. Va, ~wÜXçm§H$ 80 Am{U 120 À¶m Xaå¶mZ AgUmè¶m {dÚmÏ¶mªMr Q>¸o$dmar 

emoYm. 
[P (Z < Z1) = 0.1587 Am{U P (Z < Z2) = 0.8413] 

(7.5) 
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 H$) i)  g‘Om àgm‘mÝ¶ {dVaUmÀ¶m (Normal Distribution) {dídmVyZ (Population) 
¶mÑpÀN>H$ nÜXVrZo {ZdS>bobm Z‘wZm Imbrbà‘mUo Amho. 

Z‘wZm (Sample) =  65, 58, 80, 56, 67 , 70, 50, 59, 61, 72, 87 , 67 , 58 . 

{Xbobm Z‘wZm àMaU (Variance) 70 Agboë¶m {dídmVyZ (Population) Ambm Amho 

H$m? Vw‘Mm {ZîH$f© H$m¶ Agob?        2 2

0 .05 12 0 .25 12
χ , 21 .0 , χ , 23 .3   

(3.5) 

  ii)  H|$Ðr¶ ‘¶m©Xm à{V‘mZm§da MMm© H$am. (04) 

   

3. nwT>rbn¡H$s H$moUË¶mhr XmoZ àíZm§Mr CÎmao {bhm … (15) 

 A)  

 

 

 

 

 

i) 

nwT>rb àm³H${bV Jw§VdUyH$ ’$bZ {dMmamV ¿¶m … 

   

2

0 .0 3 0 .0 6

I 2 0 0 0 .3 R 0 .7 2r  
 

(H§$gmVrb AmH$S>o AZwH«$‘o àm³H${bV àmMbm§À¶m à‘m{UV Xmofm §Mo à{V{Z{YËd H$aVmV). 
I Am{U r ¶m‘Yrb g§~§Ym{df¶r MMm© H$am. pñWa Am{U CVma (Slope coefficient) 
ghJwUH$m§Mo àm³H${bV ‘wë¶m§Mo {díbofU H$am. 

 

 

 

 

 

 

(3.5) 

  ii) {Xboë¶m àm³H${bV Jw§VdUyH$ ’$bZm§À¶m AmYmao ‘ t


’ Am{U ‘ t


’ ¶m§Mo ‘yë¶ H$mT>m. (04) 

 ~) i)  Imbrb ‘m{hVrÀ¶m AmYmao 2
R  Mo ‘wë¶ H$mT>m : 

T S S = 6 5 9 , E S S = 3 3 9  Am{U R S S = 3 2 0 . 

(3.5) 

  ii)  Imbrb ‘m{hVrÀ¶m AmYmao g‘m¶mo{OV (adjusted) 2
R  Mo ‘wë¶ H$mT>m : 

T S S = 7 4 2 , E S S = 5 7 4  Am{U R S S = 1 6 8, 1 7 , 0 5n k  . 

(04) 

 H$) nwT>rb g‘ml¶U à{V‘mZ (Regression Model) {dMmamV ¿¶m …  
                      Y X    

{Xboë¶m ‘m{hVrÀ¶m AmYmao ̂  Am{U ̂  Mo ‘yë¶ H$mT>m. 

X 2 3 4 5 6 7 8 9 10 

Y 4 9 11 6 12 14 7 5 8 
 

(7.5) 

   

4. nwT>rbn¡H$s H$moUË¶mhr XmoZ àíZm§Mr CÎmao {bhm … (15) 

 A) i)  {d{^Þ {dMaU (Heteroskedasticity) g§H$ënZm CXmhaUmÀ¶m ghmæ¶mZo WmoS>³¶mV 
ñnîQ> H$am. aofr¶ g‘ml¶Z àménmVrb {d{^Þ {dMmaUmMo n[aUm‘ gm§Jm. 

(3.5) 

  ii)  JmoëS>’o$ëS>-keÌJee@vìdme (Goldfeld-Quandt’s) MmMUr g§p»¶H$s H$mT>m. nwT>rb 
‘m{hVrÀ¶m AmYmao {d{^Þ efJe®eejCee®eer mecem³ee Deens keÀe? efveOee&jCe keÀje. 

2

1

R S S 3 7 6 d 1 1

R S S 2 9 9 d 1 1

f

f

 

 
 

0 .0 5 , 1 1 , 1 1
F 2 .8 2 . 

(04) 
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TURN OVER 

 

5 

 

 ~) i)  ñdm¶Îm-ghg§~§YmMr (Autocorrelation) g‘ñ¶m CXmhaUmÀ¶m ghmæ¶mZo ñnîQ> H$am. aofr¶ 

g‘ml¶Z Òee©HeeJej mJee³eÊe-menmebyeOee®es nesCeejs HeefjCeece meebiee. 

(3.5) 

  ii) S>{~©Z-dm°Q>gZ (Durbin-Waston) gm§»¶H$s H$mT>m Am{U ñdm¶Îmm-ghg§~§YmMr 
(Autocorrelation) g‘ñ¶m emoYyZ {ZU©¶ ¿¶m … 

2

1 1
ˆ ˆ ˆ40, 90

t t t
e e e

 
   . 

(04) 

 H$) i)  ~hþaofr¶VoÀ¶m g‘ñ¶moMr MMm© H$am d Ë¶mMo n[aUm‘ gm§Jm. (3.5) 

  ii)  g‘Om 
2 3

r  hm 
2

x  Am{U 
3

x  ‘Yrb ghg§~§Y JwUH$ Xe©{dVmo. Imbrb AmH$S>odmarÀ¶m 

ghmæ¶mZo àMaU d¥pÜX KQ>H$ (Variance Inflating Factor - VIF) JUZm H$am. 

2 3
r  0.55 0.65 0.75 0.85 

VIF     
 

(04) 
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