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Chapter 7 

Simple linear regression and Correlation 
 

11.53 The following data represent the chemistry grades for a random sample of 12 freshmen at a certain 

college along with their scores on an intelligence test administered while they were still seniors in high 

school. 

 
(a) Compute and interpret the sample correlation coefficient. 

 

a)   𝑟 =
𝑆𝑋𝑌

√𝑆𝑋𝑋𝑆𝑌𝑌
=

∑ 𝑥𝑖𝑦𝑖−𝑛 �̅��̅�

√(∑ 𝑥𝑖
2−𝑛 �̅�2)(∑ 𝑦𝑖

2−𝑛 �̅�2)

 

 

 �̅� = 60.4167, �̅� = 84.25   ; ∑ 𝑥𝑖
2 = 44475; ∑ 𝑦𝑖

2 = 85905; ∑ 𝑥𝑖𝑦𝑖 = 61685     

 

 

Thus,  𝑟 =
61685 −(12)(60.4167)(84.25)

√(44475−(12)(60.4167)2)(85905−(12)(84.25)2)
= 0.862 

 

Strong positive correlation  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

We can use the calculator to find the Correlation 
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11.9 A study was made by a retail merchant to determine the relation between weekly advertising 

expenditures and sales. 

 

 
 

 (a) Find the equation of the regression line to predict weekly sales from advertising expenditures. 

(b) Estimate the weekly sales when advertising costs are $35. 

 

a) 

 

𝐘�̂� = 𝐛𝟎 + 𝐛𝟏𝐱 , 𝐛𝟏 =
∑ 𝐱𝐢𝐲𝐢 − 𝐧 �̅��̅�

∑ 𝐱𝐢
𝟐 − 𝐧𝐗𝟐̅̅̅̅

, 𝐛𝟎 = �̅� − 𝐛𝟏�̅� 

�̅� =
∑ 𝑥

𝑛
=  34.1667   ,       �̅� =

∑ 𝑦

𝑛
=  453.75. 

∑ 𝑥𝑖𝑦𝑖 = 191325    ;    ∑ 𝑥𝑖
2 = 15650 

Thus,     b1 =
191325−(12)(34.1667)(453.75)

15650−(12)(34.1667)2 = 3.22 

 

𝑏0 = 453.75 − (3.22)(34.1667   ) = 343.7 

The equation of regression line is: 

 

Yî = 343.7 + 3.22 xi 
 

b) Point Estimation of weekly sales when advertising costs are $35  

 

𝑥𝑘 = 35, 𝑌�̂� = 343.7 + 3.22 (35)= 456.434. 

 

 

 

 

 

 



Stat 105 –Ch 7  3الصفحة 
 

 
 

 

 

11.21  Test the hypothesis that β1 = 6 in (Exercise 11.9 on page 399) against the alternative that β1 < 6.  

Use a 0.025 level of significance. 

 

 

The hypotheses : 

𝐻0:
1

= 6           𝑣𝑠      𝐻1:
1

< 6 

Test statistics: 

𝑡 =  
𝑏1 − 

1

̂/√𝑆𝑥𝑥

=
3.22 − 6

50.266/√1641.64
= −2.24 

 

degrees of freedom= n -2 = 12- 2 =10         

R.R&A.R of 𝐇𝟎:      
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Decision:  

                       𝐼𝑓 𝑡 < −𝑡 , 𝑤𝑒 𝑟𝑒𝑗𝑒𝑐𝑡 𝐻0 

−→ 𝑡 = −2.24 <  −2.228  , 𝑤𝑒 𝑅𝑒𝑗𝑒𝑐𝑡 𝐻0 𝑎𝑛𝑑 𝑐𝑜𝑛𝑐𝑙𝑢𝑑𝑒 
1

< 6 

 

We can also use the p-value to get the decision  

𝑝 − 𝑣𝑎𝑙𝑢𝑒 = 0.02 <   =  0.025  , ,   𝑅𝑒𝑗𝑒𝑐𝑡 𝐻0 𝑎𝑛𝑑 𝑐𝑜𝑛𝑐𝑙𝑢𝑑𝑒 
1

< 6 

 

 

𝑆𝑥𝑥 = ∑(𝑥𝑖 − �̅�)2

𝑛

𝑖=1

= ∑ xi
2 − n�̅�2 = 1641.64 

̂2 =
𝑆𝑆𝐸

𝑛 − 2
=

∑ (𝑦𝑖 − �̂�)2𝑛
𝑖=1

𝑛 − 2
=

25226.22

12 − 2
= 2522.66 
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11.21 With reference to Exercise 11.9 

a) Construct a 99% confidence interval for 
1
.  

b) Find and interpret the Coefficient of Determination   𝑅2 . 

 

a) a 99% C.I of 
𝟏

:                               b1   +
−

    t
2

,n−2    
̂

√Sxx
 

 

3.22 
+

−
  (3.169 )(

50.266

√1641.64
) 

 


1

∈ (  −0.71  , 7.15  ) 

b) 𝑅2 = 1 −
𝑆𝑆𝐸

𝑆𝑆𝑇
= 1 −

25226.22

42256.25
= 0.4030  

 
This means that the 40.30% of change in the mean sales for retail merchant is by advertising 

expenditures. 

 

 

 

 

 

 = 0.01 , 𝑑𝑓 = 𝑛 − 1 = 10 

𝑡
2

= 𝑡0.005 = 3.169 


