Ch 3 HW Solutions

CH3H1
1. a) Explanatory variable: time spent studying; response variable: grade on the exam

b) Explanatory variable: height; response variable: weight

c) Explanatory variable: inches of rain; response variable: yield of corn.

3. Explanatory variable: water temperature; response variable: weight change; both are quantitative

5. a) Number of powerboat registrations.

b) Graph. The scatterplot shows a positive linear relationship between these variables.

c) Positively associated 

d) Yes, it is linear

e) The relationship is a strong, positive, linear association. Yes, the number of manatees killed from powerboat registrations. 

7. a) Students with higher IQs tend to have higher GPAs, and those with lower IQS generally have lower GPAs. The plot does show a positive association. 

b) Roughly linear and moderately strong.

c) IQ: about 103; GPA: about .5

10. a) Graph. The explanatory variable is mass.

b) Positive, linear, moderately strong.

c) The pattern does hold for men but is not as strong as it was for women. 

15.
a)  Lowest calories: 107 (sodium 145); highest calories: 195 (sodium 510)

b)  Positive association; high calorie hot dogs tend to be high in salt, and low calorie hot dogs tend to be low in sodium

c)  The lower left point is an outlier.  Ignoring this point, the relationship is linear and moderately strong

17. a)  Calc question


b)  r = 0.2531


c)  Calc question


d)  The two correlations are equal since the units were the only thing changing.

19. r = 1

20. a) Graph. 

b) r = 0 since the correlation coefficient r s the strength of linear association between two quantitative variables; is plot shows a nonlinear relationship between speed and mileage. 

CH3H2

21. a) Median household income: about $32,800; mean income per person: about $27,500

b) Both of these variables measure the prosperity of a state. Most households have one primary source of income and at least one other smaller source of income. 

c) This can happen if there are a relatively small number of individuals earning a great deal of money.


d) Alaska’s median household income is about $48,000


e) Ignoring the outliers, the relationship is positive, linear, and moderately strong. 

22. a) Graph. The explanatory variable is time.

b) Negative. A higher speed will correspond with a higher pulse and slower speeds will correspond with lower pulses.


c) The negative, linear relationship is moderately strong.

d) r = -.744. Small times correspond with large pulses and large times correspond with small pulses.


e) The value of r would not change. 

23. a) Gender is a categorical variable and r measures the strength of a linear relationship.


b) r can’t be larger than 1


c) r has no units

25. a) Graph.


b) Positive, linear


c) r = .825. This agrees with the positive association observed in the plot.

d) It does not influence the correlation. The correlation r would not change if every guess were 100calories higher. 


e) r = .984. r changed because the relationship is much stronger without these two foods. 

29. a) For every one week increase in age, the rat will increase its weight by about 40g.
 
b) An estimate for the birth weight of this male rat.


c) Graph.


d) No, this would be extrapolation. 

32. a) -.0053. On average for each additional week of study, the pH decreased by 
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 .0053

b) Graph.

c) Yes. The y-int provides an estimate for the pH level at the beginning of the study.


d) 4.635

 35. a) BAC= -.0127 + .017964(No. of beers)
b) On average, the BAC will increase by .017964 for each additional beer consumed. The average BAC will be -.01270 if no beers are consumed.


c) .0951


d) .10- .0951 = .0049

37. 
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CH2H3

33. a) Graph

b) Killed= -41.43 + .1249(Boatregs)  Graph


c) 47.99, or about 48, manatees

d) Yes, the measures seem to be succeeding, three of the four new points are below the regression line, indicating that fewer manatees than predicted were killed

 
e) 42. the prediction of 48 was too high. 

39. a) There is a positive, linear association between the two variables. There is more 

variation in the field measurements for larger laboratory measurements. 

b) The points for the larger depths fall systematically below y=x showing that the field measurements are too small compared to the laboratory measurements


c) Thus, the slope would decrease and the intercept would increase. 

d) The residual plot clearly shows that the prediction errors increase for larger laboratory measurements. 

40. a) Graph

b) No. The scatterplot shows a nonlinear relationship.


c) The sum of the residuals provided is -.01

d) Graph. The residual plot indicates that the regression line underestimates fuel consumption for slow and fast speeds and overestimates fuel consumption for moderate speeds. 

43. a) Graph

b) Reading = -14.4 + 46.6(Amount)

c) Graph. The residuals for the extreme x-values are almost all positive; all of the residuals for the middle two x-values are negative

d) 
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= .9997; this value suggests that that regression line does a great job predicting gas chromatograph readings. 

44. r=
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(Positive, since high attendance goes with high grades.)
47. a) 
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The LSRL explains 35.52% of the variation in yearly changes.


b) Full-year change= 6.083 + 1.707(January Change)


c) 9.0703%.The regression line must pass through (
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50. a) GPA = -3.5519 + .101(IQ)

b) 
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 Thus, 40.16% of the variation in GPA accounted for by the linear relationship with IQ.


c) GPA: 6.8511; residual: 6.3211

53. a) Graph


b) Height = 71.95 + .3833(Age)


c) 87.28 cm; 94.95 cm

d) Sarah’s rate of growth is .38 cm/month. Normal is .5 cm/month. Sarah is growing more slowly than usual.

54. a) 255.93 cm; 100.7596 inches


b) Extrapolation.  

CH3H4

55.
a) b = 0.16.  For every extra point earned on the midterm, the score on the final exam will increase by about .16 points.  A = 30.2.  If the student had a pre-exam point total of 0, they would expect to have a final exam score of about 30.2

b)  78.2

c)  R-sq = 0.36.  About 36% of the variation in final exam scores can be explained by the LSRL of Final score on pre-exam total

70.
a) Graph. The influential observation is (105, 89)

b) The line with the larger slope is the line that omits the influential observation. The influential point pulls the regression line downward. 

72. a) Graph

b) 
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 Removing Subject 15 increases r, because its presence makes the scatterplot less linear, while removing Subject 18 decreases r, because its presence decreases the relative scatter about the linear pattern. 

CH3H5 (the first one)
59.
a) Graph. The guessed values are much higher than expected for these two foods. 


b) All points: Guessed = 58.59 + 1.3036(Actual)


c) Graph. The two points are influential

60.
a) Score = 109.305 – 15.1933(Age). The point for Child 19 does not appear to be 
influential as its removal has little effect on slope and intercept

b) With all children, 
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 Without Child 19, there is less variability around the regression line

63. Higher income means more money to pay for medical care. If workers enjoy better health, they are better able to get and hold a job, which can increase their income. 

64. No. The positive correlation does not imply a cause and effect relationship. Larger research hospitals tend to see more patients in poor condition. 

65. a) Graph. Farm Population = 1116.93 - .5868(Year)


b) About .59 million people per year; 97.7%


c) -12,538,000; impossible, as population must be greater than or equal to zero.

71. Age is a lurking variable. We would expect both variables to increase as the child ages. 

CH3H5 (again)

78. a)  Two mothers are 57 inches tall; their husbands are 66 and 67 inches tall

b) Three fathers are 74” tall; their wives are 62, 64 and 67 inches tall

c) There is not clear explanatory variable; either could go on the x-axis

d) When one parent is short (tall) the other parent tends to be short (tall).  The association is weak because there is a considerable amount of variation in the points.

79. a)  (Graph).  There is a negative association between alcohol consumption and heart disease.

b) Death rate = 260.56 – 22.969 (Consumption).  Heart disease death rate is predicted to decrease by about 23 per 100,000 for each one liter increase in consumption.  When no wine is consumed, the average death rate is predicted to be about 261 per 100,000.
c) R = -0.843.  Since this is so close to -1, there is a strong, negative linear relationship between wine consumption and heart disease dathe rate.

R-sq = .71 so About 71% of the variation in death rate is explained by the LSRL of death rate on win consumption.

d)  168.68 per 100,000

e)  No.  Remember the formula that is on your yellow page…
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.  Since standard deviations cannot be negative, b and r have to be the same sign.

80.  
a)  Alaska and Florida are outliers.  Alaska may be an outlier because its cold temperatures might discourage older residents from remaining in the state.  Florida is an outlier because many people choose to retire there.


b)  The linear association is positive but fairly weak.


c)  The correlation with outliers in r = 0.267 and without is r = 0.067

81.  
a)  Graph

b)  There is a very strong, positive, linear relationship between speed and steps since r = .999 is so close to 1.


c)  Steps = 1.7661 + 0.0803(Speed)

d)  Yes, R-sq = 0.998 so about 99.8% of the variation in steps per second can be attributed to the linear relationship with speed.
e)  No, the regression line would change because the roles of x and y are reversed.  However, the correlation and coefficient of determination would not change.

85.  The slope is 
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.  The regression line would be:

husband height = 33.67 + .054 (wife height).  The predicted height is 69.85”
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