Review Exercises: Simple Linear Regression
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1.	For lung transplantation it is desirable for the donor’s lungs to be of a similar size as those of the recipient. Total lung capacity (TLC) is difficult to measure, so it is useful to be able to predict TLC from other information. The following table shows the pre-transplant TLC of 16 female recipients of heart-lung transplants and their height (Otulana et al. 1989. The effect of recipient lung size on lung physiology after heart-lung transplantation. Transplantation 48, 625-9.)

	TLC(Y litre)
	HEIGHT (X cm)

	3.40
	149

	3.41
	138

	3.90
	156

	4.00
	152

	4.10
	157

	4.46
	165

	4.83
	177

	5.10
	158

	5.44
	166

	5.50
	165

	5.73
	160

	5.80
	169

	6.30
	172

	6.55
	163

	6.60
	164

	8.05
	162



(i) Draw the scatter diagram of Y against X (You will draw your linear regression line on this diagram). Do you think a straight line fits the data well?
(ii) Choose Statistics > Regression > Linear, and place the dependent and independent variable names in the appropriate boxes. Click on Statistics and choose Estimates, Confidence intervals, Model fit and Descriptives [Continue]. Click on Plots and choose Normal probability plot [Continue] [OK]
(iii) Write down the analysis of variance table and the value of the variance of the residuals. What do you conclude from the F Statistic?
(iv) Write down the 95 percent confidence for the regression slope.
(v) Write down the value of the t statistic for testing the slope for significance. State your conclusion.
(vi) What conclusion do you draw from the normal probability plot.
(vii) Predict the mean value of TLC for a female patient of height 
165cm. Find the 95% confidence interval for this forecast mean.
(viii) Predict the lung capacity for an individual female of height 165cm and set up the 95% prediction interval.
(ix) What are the assumptions underlying such a simple linear regression analysis?
2. A regression line has a slope of 16 and an intercept of 4, the mean of the independent variable is 8, what is the mean the dependent variable?
(i)   34
(ii)   84
(iii)    -2
(iv)    48
(v)   132

3. Assume that the independent variable may take on any value from 0 to infinity and that no matter what value the independent variable has, the dependent variable is always 45. Which of the following statements is correct?
(i)   The slope term and intercept term are zero.
(ii)   The intercept term is zero.
(iii)   No regression line can be computed.
(iv)   The intercept is 45 and the slope is zero.
(v)   The slope term is 45 and the intercept is zero.

4. Assume we have the following past data:
	x
	y

	8
	160

	4
	125

	7
	145

	5
	130



What is the standard error of estimate if y is the dependent variable?
(i)     9.43
(ii)   13.75
(iii)     1.93
(iv)   10.11
(v)     3.71

5. The slope of a regression line is 32 while the intercept is 20. What would be the value of the dependent variable if the independent variable was 6?
(i)  -0.44
(ii)      58
(iii)    - 88
(iv)    212
(v)    152

6. Which, if any, of the following statements is true?
(i)  When r is zero, the standard error of estimate is one.
(ii)  As r increases, the coefficient of determination decreases.
(iii)  When the slope of the regression line is negative, the value of r
(iv)  will be between zero and +1.00.
(v)  As r decreases, the standard error of estimate increases.
(vi)  None of the above are true.


7. Answer by True of False . (Circle your choice).
T F (i) The correlation coefficient r shows the degree of association between x and y.
T F (ii) The coefficient of determination r2 shows the percentage change in y resulting form one-unit change in x.
T F (iii) The last step in a simple regression analysis is drawing a scatter diagram.
T F (iv) r = 1 implies no linear correlation between x and y.
T F (v) We always estimate the value of a parameter and predict the value of a random variable.
T F (vi) If β1 = 1, we always predict the same value of y regardless of the value of x.
T F (vii) It is necessary to assume that the response y of a probability model has a normal distribution if we are to estimate the parameters β0, β1, and σ2.
8. Given the following data set
	X
	-3
	-1
	1
	1
	2

	y
	6
	4
	3
	1
	1



 (i) Plot the scatter diagram, and indicate whether x and y appear linearly 
(ii) Show that  = 0;  = 15;  = 16;  = 63; SSxx = 16; SSyy = 18; and SSxy = −16.
(iii) Find the regression equation for the data. (Answer:  = 3− x)
(iv) Plot the regression equation on the same graph as (i); Does the line appear to provide a good fit for the data points?
(v) Compute SSE and s2. (Answer: s2 = 2/3)
(vi) Estimate the expected value of y when x = −1
(vii) Find the correlation coefficient r and find r2. (Answer: r = −.943, r2 = .889)

The regression equation is

         =  +  x

Predictor   Coef    Stdev    t-ratio   P

Constant                             TS: t  p-value
   x                                 TS: t  p-value

   s =     R − sq = r2     R-sq(adj)

	Analysis of Variance
	
	
	
	
	

	Source
	df
	SS
	MS
	F
	p-value

	Reg.
	1
	SSR
	MSR=SSR/(1)
	MSR/MSE
	

	Error
	n-2
	SSE
	MSE=SSE/(n-2)
	
	

	Totals
	n-1
	TSS
	
	
	



9. A study of middle to upper-level managers is undertaken to investigate the relationship between salary level,Y , and years of work experience, X. A random sample sample of 20 managers is chosen with the following results (in thousands of dollars):

 = 235;  = 763.8; SSxx = 4 85.75; SSyy = 2, 236.1; and SSxy = 886.85. It is further assumed that the relationship is linear.
(i) Find , , and the estimated regression equation.  (Answer:  = 16.73 + 1.826x)
(ii) Find the correlation coefficient, r.(Answer: r = .85)
(iii) Find r2 and interpret it value.
10. The Regress Minitab's command has been applied to data on family income, X, and last year's energy consumption, Y , from a random sample of 25 families. The income data are in thousands of dollars and the energy consumption are in millions of BTU. A portion of a linear regression computer printout is shown below.

     Predictor      Coef      Stdev       t-ratio       P

   Constant  82.036   2.054       39.94   0.000
      x     0.93051    0.05727      16.25   0.000

   s =     R − sq = 92.0%     R-sq(adj) = 91.6% 

	Analysis of Variance
	
	
	
	
	

	Source
	df
	SS
	MS
	F
	p-value

	Reg.
	
	
	7626.6
	264.02
	0.000

	Error
	23
	
	
	
	

	Totals
	
	8291
	
	
	



 (i) Complete all missing entries in the table.
(ii) Find , , and the estimated regression equation.
(iii) Do the data present sufficient evidence to indicate that Y and X are linearly related? Test by using α = 0.01.
(iv) Determine a point estimate for last year's mean energy consumption of all families with an annual income of $40,000.
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