
  
04b Sample Examination Problems Chapter 11 

SOLUTIONS 
 

 

               Refer to  Chapter 10 Q1 (a) 

 

Refer to  Chapter 10 Q1 (b) we came at the following fitted line: 

ii x198083347Y .. +−=
)

 
H0 : 210.=β  
H1 : 210.≠β  

The test statistic :  TS = 
)(bSE

b β−
~  2nt −

Where the estimated standard error , SE(b) = 
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Where S2 is the estimated residual variance : S2 = 
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2
xyr  : the correlation coefficient  
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Let α = 0.05 , Two tailed test  critical values : 2n2t −± ,/α  = 60250t ,.±  =  4472.±
Since 44729291 .. p−  , it doesn’t fall within the rejection region , we do not reject  
H0 and therefore ,the true β  is not significantly different from  0.21. 
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We need to show : E[B] = β  and  E[A] = α  
 iii xY εβα ++=        
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Now   = E [)( iYE iix εβα ++ ] =  E [ ][][] ii ExE εβα ++  
                                                      =  0xi ++ βα  
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Now E[A] = ][ ii xBYE −  = )( iYE  - E[ ixB ]  

                                            = E[ εβα ++ x ] – x E[B] 

                                            =  E[ 0xE ++ ][] βα ] – x β  

                                            =  α   +  xβ  -  x β  =  α   
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Model: iii xY εβα ++=    

        ii xBYA −=  
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    = height at fourth birthday , Yi = height at fifth birthday:  n = 10  ix
    , , 7598xi .=∑ 31047Yi .=∑ 68103494Yx ii .=∑  

   , 1797584x 2
i .=∑ 7598x .=  , 73104Y .=  
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The fitted line : x07715981Y .. +−=

)
 

Interpretation : For each additional cm of height at fourth birthday , the child is  
Expected to be 1.077 cm taller later year. 
For x = 0 , the height will be negative which is not sensible to fit the model through  
the origin.  
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The fitted model : x07715981Y .. +−=
)

 , The fitted value when x = 98 
94810398077 .)( =15981Y .. +−=
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The estimated standard error is given by : ⎟⎟
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90 % C.I.  , α = 0.1 , t  = t2n2 −,/α 86018050 .,. =  

Estimate  ×Standard Error  2n2t −± ,/α

= 103.984  1.860 (0.2084) = ( 103.596 , 104.371) ±

 

 

Apparently there is an error in the question since a slope of  0.1 would make the height of the 
child smaller in his next birthday , so we’ll assume  1=β                                                                        

H0 : 1=β                                                                                                                                                          

H1 : 1≠β           ,  The test statistic :  TS = 
)(bSE

b β−
~ t                                                                

Where the estimated standard error , SE(b) = 
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Where S2 is the estimated residual variance : S2 = 
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Let α = 0.05 , Two tailed test  critical values : 2n2 −t± ,/α  = 80250t ,.±  =                        

Since 1  , it doesn’t fall within the rejection region , we do not reject H0 and therefore 
the true 

3062.±

3062.p
β  is not significantly different from  1. 
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iii xY εβα ++=        
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 Model: iii xY εβα ++=    
    = West Midland , Yi = East Midland:  n = 9  ix
    , , 27384xi =∑ 17272Yi =∑ 52767280Yx ii =∑  

   , 83994808x 2
i =∑ 66663042x .= , 11111919Y .=  

   =B =   ,  318610.= xBYA −=  = 949.67309   
    The fitted line : ii x32067949Y .. +=

)
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Regression ANOVA table  
Source  D.F.  Sum squares SS MSE F-value 
Regression k-1 (n-1)  2

yS 2
xyr

1k
SSg

−
.Re

 
MSs
MSg

.Re
.Re

= 2

2

S
Sβ

Residual n-k (n-1) (1- ) 2
yS 2

xyr
kn
SSs

−
.Re

 
 

Total n-1 (n-1)  2
yS   

k = the number of regression coefficients = 2  (simple linear model) 
 
Total SS = (n-1)  = 8(9488.86) = 75910.89 2

yS

Residual SS = (n-1) (1- ) = 75910.89(1-0.94972)= 7446.56 2
yS 2

xyr
Regression SS = Total SS – Res.SS = 75910.89 - 7446.56 = 68464.33 

Reg. MSE = 
1k
SSg

−
.Re

= 68464.33/1 = 68464.33 

Res. MSE = 
kn
SSs

−
.Re

= 791063
7

.7446.56
=  

F = 
MSs
MSg

.Re
.Re

= 358864.
1063.79
68464.33

=  

 
Source  D.F.  Sum squares SS MSE F-value 
Regression 1 68464.33 68464.33 64.36 
Residual 7 7446.56 1063.79  
Total 8 75910.89   

 

         

If we won’t be able to reject H0 , then the true value of β  is 0 and therefore x is not  
An explanatory variable of Y (i.e. has no effect on Y)  

H0 : 0=β                                                                                                                                                          

H1 : 0≠β    

The test statistic :  TS = 
)(bSE

b β−
~                                                                 2nt −
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Where the estimated standard error , SE(b) = 
2
xS1n

S
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Where S2 is the estimated residual variance = 1063.79 

SE(b) = 03970
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Let α = 0.05 , Two tailed test  critical values : 2n2t −± ,/α  = 70250t ,.±  =                        

Since  , it does  fall within the rejection region , we reject H0 and therefore the 
true 

3652.±

36520228 .. f
β  is significantly different from  0. 

      

          

We assume  Yi observations are :  
- Independent :  
- Normal  
- Constant variance  
 

         Not valid because not likely to be independent as the value of some years are 
        affected by the previous years values so dependent. 
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