AP Stats Ch 27- Extra Practice

19, Acid rain. Biologists studying the effects of acid rain on
wildlife collected data from 163 streams in the Adiron-
dack Mountains. They recorded the pH (acidity) of the
water and the BCI, a measure of biological diversity. Fol-
lowing is a scatterplot of BCI against pH.
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And here is part of the regression analysis:
Dependent variable is: BCI

R-sguared = 27.1%

8 = 140.4 with 163 — 2 = 161 degrees of freedom

Variahle Coefficient  SE(Coeff)

Intercept 2733.37 187.9

pH 197694  25.57

a) State the null and alternative hypotheses under in-
vestigation.

b) Assuming that the assumptions for regression infer-
ence are reasonable, find the t and P-value for the test,
) State your conclusion.

) 22. Sales and profits. A business analyst was interested in
the relationship between a company’s sales and its profits.
She collected data (in millions of dollars) from a random
sample of Fortune 500 com panies, and created the regres-
sion analysis and summary statistics shown. The assump-
tions for regression inference appeared to be satisfied.

Profits  Sales
Count 79 79 R-squared = 66.2%
Mean 208.839 4178.29
Variance B35,172 48,163,000 | Intercept
Std Dev  786.977 7011.83 Sales

Dependent variable is: Profits

s = 466.2

Viariable Coefficient SE(Coeff)
-176.644 B61.186
0.092498 0.0075

a) Is there a significant association between sales and
profits? Test an appropriate hypothesis and state

your conclusion in context.

b) Do you think that a company's sales serve as a useful
predictor of their profits? Use the values of both R2

and s in your explanation.



3. No opinion. [ere's a regression of the percentage of re-

spondents whose response to the question about voting 10.0

for a woman president was “no opinion.” We wonder if g

the percentage of the public who have no opinion on this § 15 1
issue has changed over the years. Assume that the condi- 2
st o < 501

tions for inference are satisfied. 3
Dependent variable is: No Opinion 25+°

R-squared = 9.5%
s = 2.280 with 16 — 2 = 14 degrees of freedom

Variable Coefficient  SE(Coeff) t-ratio P-value
Intercept 7. 69262 2.445 3.15 0.0071
Yaar -0.042708 00353 -1.21 0.2458

a) State the appropriate hypothesis for the slope.
b) Test your hypothesis and state your conclusion in the

proper context.

¢) On the next page is the scatterplot corresponding to
the regression for No Opinion. How does the scatter-
plot change your opinion of the trend in “no opinion”
responses? Do you think the true slope is negative?
Does this change the conclusion of your hypothesis
test of part b? Explain.

15. Cereal. A healthy cereal should be low in both calories
and sodium. Data for 77 cereals were examined and
judged acceptable for inference. The 77 cereals had be-
tween 50 and 160 calories per serving and between ) and
320 mg of sodium per serving. The regression analysis is
shown.

Dependent variable is: Sodium

R-squared = 8.0%

5 =‘BD.4Q with 77 — 2 = 75 degrees of freedom
Variable Coefficient  SE(Coeff] t-ratio P-value

Intercept  21.4143 51.47 0.418 0.6786
Calories 1.28357 0.4738 2.73 0.04079

a) Is there an association between the number of calo-
ries and the sodium content of cereals? Explain.

b) Do you think this association is strong enough to be
useful? Explain.



27. Printers. In March 2002, Consuier Reports reviewed

several models of inkjet printers. Shown are the speed of fg:::: {centcsofs;age]

the printer (in pages per minute) and the cost per page

printed. Is there evidence of an association between speed 4"5_' s

and cost? Test an appropriate hypothesis and state your 5'2 65

conclusion. 45 6.2
3.8 34
4.6 2.6
3.7 4.0
47 5.8
47 8.1
40 9.4
3.1 14.9
1.9 2.6
2.2 43
1.8 4.6
20 14.8
2.0 4.4




