CH4H2
2.
a) Graph. The scatterplot shows positive association between length and period with one very unusual point (106.5, 2.115)


b) A residual plot shows that the residuals ten to be small or negative for small lengths, and then get larger for lengths between 40 and 50 cm. The residual plot suggests that a model with some curvature might be better.


c) The information from the physics student suggests that there should be a linear relationship between period and 
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d) Graphs. The least-squares regression line for the transformed data is 
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is slightly higher, .986 versus .983, and the residual plot looks better. 


e) According to the theoretical relationship, the slope in the model should be .2007. The estimated model appears to agree with the theoretical relationship because the estimated slope is .210, an absolute difference of about .0093.


f) The predicted length of an 80-centimeter pendulum is 
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5. a) Graph. The relationship is strong, negative, and nonlinear (or curved).

b) The ratios are all .717. Since the ratios are all the same, the exponential model is appropriate. 

c) Yes. The scatterplot shows that the transformation achieves linearity.

d) If x= depth and y= ln(light intensity), then 
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. The intercept, 6.7891, provides an estimate for the average value of the natural log of the light intensity at the surface of the lake. The slope, -.3330, indicates that the natural log of the light intensity decreases on average by .3330 for each one meter increase in depth. 
e) Graph. The plot shows that the linear model on the transformed data is appropriate. 

f) If x= depth and y= light intensity, then the model after the inverse transformation is 
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 The scatterplot shows that the exponential model is excellent for these data.

g) At 22m, the predicted light intensity is 
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lumens. No, the absolute difference between the observed light intensity .58, and the predicted light intensity of .5846 is very small because the model provides an excellent fit. 

6. a) Graph

b) The ratios are = 3.1156

c) The transformed values of y are 4.7995, 5.3546, 5.9576, and 6.4512. Graph

d) Graph

e) If x- year and y= acres, then the model after the inverse transformation is 
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. The coefficient of 
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 is .0000 so all of the predicted values would be 0.

f) The least-squares regression line of log(acres) on year is 
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g) The residual plot shows no clear patter, so the linear regression model on the transformed data is appropriate. 

9. 
a) Graph


b) Graph. The transformed data appear to be linear from 0 to 90, and then linear again above 90 but with a smaller slope. The linear trend indicates that the exponential model is still appropriate, and the smaller slope reflects a slower growth rate. 


c) The least-squares regression line for predicting y is log(population) from x= time since 1790 is 
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d) Residual plot. 
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e) The predicted population in 2010 is about 
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million people. The prediction is probably too low because these estimated probably do not include homeless people and illegal immigrants. 

11.

a) Let x= body weight in kg and y= life span in years. Graph


b) Residual plot. 
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. Thus, 71.17% fo the variation in the log of the life spans is explained by the linear relationship with the log of body weight. 



c) 
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d) 
[image: image18.wmf]3642
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years, considerably shorter than the expected life span of humans



e) The power model is 
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. After transforming, the estimated model is 
[image: image20.wmf]x

y

835

,

30

ˆ

5

=

. The biologists’ model predicts the average life span of humans to be 18.2134 years.
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12. 
a) The power model would be more appropriate for these data. Graph.


b) Let y= cost of the pizza and x= diameter of the pizza. Then 
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. The inverse transformation is 
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c) According to this model, the predicted costs of the four different size pizzas are $4.01, $5.90, $8.18, an d$13.91. There are only slight differences between the predicted costs for the model and the actual costs, so an adjustment does not appear to be necessary. 


d) 
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e) An alternative model is based on setting the cost proportional to the area, or the power model of the form cost. This model can be written as 
[image: image24.wmf]bx
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. Using intercept, the value of b is estimated to be .2046, so the predicted cost of the “soccer team” pizza is $24.11. 

13. 
a) A height increases, weight increases. A model of the form 
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 would be a good place to start. 


b) A scatterplot of the response variable y= weight versus the explanatory variable x= height is Graph. 


c) 
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; 99.999% of the variation in log of weight is explained by the linear relationship with log of height. 


d) Residual plot. The residuals are very close to zero with no discernable pattern. This model fits the transformed data very well.


e) The inverse transformation gives the estimated power model 
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. The predicted weight of a 5’10’’ adult is 201.4062 lbs, and the predicted weight of a 7-ft adult is 290.1784 lbs.

16. 
a) We are given the model lny=-2.00+2.42lnx. Using properties of logarithms, the power model is 
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b) The estimated biomass of a tree with a diameter of 30 cm is 508.2115 kg. 

19. 
a) Graphs.

b) The first phase is from 0 to 6 hours when the mean colony size actually decreases. In the second phase, from 6 to 24 hours, the mean colony size increases exponentially. At 36 hours, mean growth is in the third phase, where growth is still occurring but at a lower rate than the previous phase. 


c) Let y= mean colony size and x= time. Then 
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. Using the inverse transformation, the predicted size of a colony 10 hours after inoculation is 1.8063.
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23. 
a) 858 people


b) 43 people had arthritis.


c) Elite


Non-Elite

Did not play

Count
    71


215


572

Percent
    8.3%

25.1%


66.7%


d) The percent of each group who have arthritis is 14.08% for the elite soccer players, 4.2% for the non-elite players, and 4.19% for the people who did not play. This suggest an association between playing elite soccer and developing arthritis.

24. 
The percents should add to 100% because they provide a breakdown of all participants according to one categorical variable. The sum is 8.3%+25.1%+66.7%=100.1%.

25.
a) 5375 students


b) The percent of smokers is 18.68%


c) Neither

One

Both 

Count      1356


22.39

1780

Percent    25.23%

41.66%
33.12%


d) Neither

One

Both

Student    86.14%

84.42%
77.53%

Doesn’t

Student   13.86%

18.58%
22.47%

Smokes


Students who smoke are more likely to come from families in which one or more of their parents smoke. 

26. 
a) 
Cold

Neutral

Hot

Hatched
16

38

75

Not Hatched
11

18

29

Total

27

56

104


b) The percent of eggs in each group that hatched are 59.26% in a cold nest, 67.89% in a neutral nest, and 72.12% in a hot nest. The percents indicate that hatching increases with temperature. The cold nest did not prevent hatching but did made it less likely.

27. 
a) 

Female

Male

Accounting

30.22%
34.78%


Administration
40.44%
24.84%

Economics

2.22%

3.73%

Finance

27.11%
36.65%


The biggest difference between men and women is in Administration-a higher percentage of women chose this major. A greater percent of men chose the other fields, especially Finance. 


b) About 46.54% of the students did not respond.

28. 
Here are two examples. There are many others


25
25


10
40


35
15


50
0
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29.
a) 
Death Penalty

No Death Penalty

White

19


141

Black

17


149


b) Overall, 11.88% of white defendants and 10.24% of black defendants receive the death penalty. For white victims, 12.58% of white defendants and 17.46% of black defendants receive the death penalty. For black victims, 0% of white defendants and 5.83% of black defendants receive the death penalty.


c) The death penalty is more likely when the victim was white rather than black. Because most convicted killers are of the same race as their victims, whites are more often sentenced to death. 

30. 
a) 
Admit

Deny

Male

490

210

Female

280

220


b) 70% of male applications are admitted; 56% of females are admitted.


c) In the business school, 80% of male applicants are admitted, compared with 90% of females. In the law school, 10% of males are admitted compared with 33.33% of females.


d) Six out of seven men apply to the business school, which admits 82.5% of all applicants; three out of five women apply to the law school, which admits only 27.5% of its applicants. 

31. 
Single

Married
Divorced
Widowed


4.1%

93.9%

1.5%

.5%


Grade 1
Grade 2
Grade 3
Grade 4


11.6%

51.5%

30.2%

6.7%


As rounded here, both sets of percents add up to 100%. If students round to the nearest whole percent, the marital status numbers add up to 101%. If they round to two places after the decimal, the job grade percents add up to 100.01%.

32.
The percent of single men in Grade 1 jobs is 17.21%. Tthe percent of Grade 1 jobs held by single men is 6.07%.

33. Job Grade

Percent of Single Men 
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