
Math 150 -1208 

Regression Analysis Home  

1. Researcher wants to study the relationship between the number of years people smoke cigarette and the percentage of lung damage 

they sustained 

(a) Graph the data(scattered plot) 

(b) Calculate correlation coefficient and interpret the result 

(c) Is r significant at the 5%?  

(d) Predict the percent damage for x = 15 years, and 43 years 

(e) Find the residual values 

years 22 14 31 36 9 41 19 

Damage 20 14 54 63 17 71 23 

 

years 𝑥 % Damage 𝑦 (𝑥, 𝑦) 𝑥𝑦 X2 Y2 Residual value 

       

       
       

       

       

       

       
 

(a) Scattered plot 

 
 

(b) r = 
∑ 𝑥𝑦−(∑ 𝑥)(∑ 𝑦)

√𝑛(∑ 𝑥2)− (∑ 𝑥)
2

      √𝑛(∑ 𝑦2)− (∑ 𝑦)
2
 

 
(c) Test the significance of the relationship at 𝛼 = 0.05, n = 7. Use Pearson correlation coefficient table to get the critical (CV) 

        H0 𝝆 = 0 There is no correlation between x and y in the population (not significant) 

    Ha 𝝆≠ 0 There is a correlation between x and y in the population (significant 

  0     𝐶𝑉 =     1̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅                        

  Conclusion: 

 

 If r is significant, find the equation of the line 

    m= 
𝑛(∑ 𝑥𝑦−(∑ 𝑥)(∑ 𝑦)

𝑛(∑ 𝑥
2)− (∑ 𝑥)

2 ,       y-intercept   b0 = 𝑦̅−𝑚𝑥̅ ,  

 𝑥̅=∑ 𝑥

𝑛
           and              𝑦̅=∑ 𝑦

𝑛
 

             Equation of the line                                                       𝑦̂ = 𝑏0 +  𝑚𝑥   

 

( d)  Predict percentage damage of the lungs when x= 15 years and x = 43 years 

 

(e )    Residual value = y-value – predicted value 

Residual value 

 

 
 

 

 

 

 



       
Page#2 

A store manager wishes to find out whether there is relationship between the age of her employees and the number of sick days they take 

each year. Sample data is shown below 

(a) Graph the data(scattered plot) 

(b) Calculate correlation coefficient and interpret the result 

(c) Is r significant at the 5% level?  

(d) Predict the number of sick days for x = 22 years 

(e) Residual value 

Age 18 26 39 48 53 58 
Sick 
days 16 12 9 5 6 2 

Age 𝑥 Sick days 𝑦 (𝑥, 𝑦) 𝑥𝑦 X2 Y2 Residual value 

       

       

       
       

       

       

       

 

Scattered plot  

 

(b) r = 
∑ 𝑥𝑦−(∑ 𝑥)(∑ 𝑦)

√𝑛(∑ 𝑥2)− (∑ 𝑥)
2

      √𝑛(∑ 𝑦2)− (∑ 𝑦)
2

 

 

c) Test the significance of the relationship at 𝛼 = 0.05, n = 6. Use Pearson correlation coefficient table to get the critical (CV) 

        H0 𝝆 = 0 There is no correlation between x and y in the population (not significant) 

    Ha 𝝆≠ 0 There is correlation between x and y in the population (significant 

  −1     𝐶𝑉 =     0̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅                        

  Conclusion: 

 

 If r is significant, find the equation of the line 

    m= 
𝑛(∑ 𝑥𝑦−(∑ 𝑥)(∑ 𝑦)

𝑛(∑ 𝑥
2)− (∑ 𝑥)

2 ,       y-intercept   b0 = 𝑦̅−𝑚𝑥̅ ,  

 𝑥̅=∑ 𝑥

𝑛
           and              𝑦̅=∑ 𝑦

𝑛
 

             Equation of the line                                                𝑦̂ = 𝑏0 +  𝑚𝑥   

 

( d)  Predict number of sick days  when x= 22 years and x = 60 years 

 

 

(e )    Residual value = y-value – predicted value 

Residual value 

 
 

 

 

 

 

 



page#3 
 

a medical researcher randomly selects 6 subjects from a research group to determine the relationship between heart rate and systolic 

blood pressure. See data set below 

(a) Graph the data(scattered plot) 

(b) Calculate correlation coefficient and interpret the result 

(c) Is r significant at the 1% level?  

(d) Predict the blood pressure for x = 87 beats per minute 

                        
Heart Rate 60 75 62 68 84 97 

Pressure 128 120 135 143 141 152 

Heart rate 𝑥 Pressure 𝑦 (𝑥, 𝑦) 𝑥𝑦 X2 Y2 

      
      

      

      

      

      
      

 

(a) Scattered plot 

 
 

(b) r = 
∑ 𝑥𝑦−(∑ 𝑥)(∑ 𝑦)

√𝑛(∑ 𝑥2)− (∑ 𝑥)
2

      √𝑛(∑ 𝑦2)− (∑ 𝑦)
2
 

  
© Test the significance of the relationship at 𝛼 = 0.01, n = 6. Use Pearson correlation coefficient table to get the critical (CV) 

        H0 𝝆 = 0 There is no correlation between x and y in the population (not significant) 

    Ha 𝝆≠ 0 There is correlation between x and y in the population (significant) 

  0     𝐶𝑉 =     1̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅                        

  Conclusion: 

 

 If r is significant, find the equation of the line 

    m= 
𝑛(∑ 𝑥𝑦−(∑ 𝑥)(∑ 𝑦)

𝑛(∑ 𝑥
2)− (∑ 𝑥)

2 ,       y-intercept   b0 = 𝑦̅−𝑚𝑥̅ ,  

 𝑥̅=∑ 𝑥

𝑛
           and              𝑦̅=∑ 𝑦

𝑛
 

             Equation of the line                        𝑦̂ = 𝑏0 +  𝑚𝑥   
 

( d)  Predict blood pressure  when x= 87 beats per min 

 

 

(e )    Residual value = y-value – predicted value 

Residual value 

 

 

 

 

 

 
 

 


