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(b) Would you say the correlation is low, moderate, or strong? positive or negative?
strong and positive

strong and negative
moderate and negative
low and negative
moderate and positive

low and positive

(c) Use a calculator to verify that £x = 125, Zx2 = 6083, Zy = 151, Zy2 = 4801, and Zxy = 2995. Compute r. (Round your answer to three decimal places.)
r=

As x increases, does the value of r imply that y should tend to increase or decrease? Explain.
Given our value of r, y should tend to decrease as x increases.

Given our value of r, y should tend to remain constant as x increases.
Given our value of r, we cannot draw any conclusions for the behavior of y as x increases.

Given our value of r, y should tend to increase as x increases.
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Compute the Pearson correlation for the following data.

X |Y
2 0
3 1
7 4
5 6
4 6
3 1

r=
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Do heavier cars really use more gasoline? Suppose a car is chosen at random. Let x be the weight of the car (in hundreds of pounds), and let y be the miles per gallon (mpg).

X | 26 44 32 47 23 40 34 52
y | 31 21 25 13 29 17 21 14

Complete parts (a) through (e), given Zx = 298, 3y = 171, 2x2 = 11,834, Zy2 = 3963, Exy = 5930, and r = —0.925.

(a) Draw a scatter diagram displaying the data.
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(b) Verify the given sums Zx, 2y, x2, Zy2, Zxy, and the value of the sample correlation coefficient r. (Round your value for r to three decimal places.)
Ix =

™M
<
1]

(c) Find x, and ;7 Then find the equation of the least-squares line 9 = a + bx. (Round your answers for x and ;7 to two decimal places. Round your answers for @ and b to three decimal
places.)
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(d) Graph the least-squares line. Be sure to plot the point (x, y) as a point on the line.
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(e) Find the value of the coefficient of determination r2. What percentage of the variation in y can be explained by the corresponding variation in x and the least-squares line? What
percentage is unexplained? (Round your answer for r2 to three decimal places. Round your answers for the percentages to one decimal place.)
r2=

explained %

unexplained %

(f) Suppose a car weighs x = 31 (hundred pounds). What does the least-squares line forecast for y = miles per gallon? (Round your answer to two decimal places.)
mpg
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The following table shows ceremonial ranking and type of pottery sherd for a random sample of 434 sherds at an archaeological location.

Ceremonial Ranking | Cooking Jar Sherds | Decorated Jar Sherds (Noncooking) Row Total
A 86 49 135
B 92 53 145
© 74 80 154
Column Total 252 182 434

Use a chi-square test to determine if ceremonial ranking and pottery type are independent at the 0.05 level of significance.

(a) What is the level of significance?

State the null and alternate hypotheses.
" Hp: Ceremonial ranking and pottery type are not independent.
Hi: Ceremonial ranking and pottery type are not independent.

) Hp: Ceremonial ranking and pottery type are independent.
Hi: Ceremonial ranking and pottery type are not independent.

) Hp: Ceremonial ranking and pottery type are not independent.
Hi: Ceremonial ranking and pottery type are independent.

) Hp: Ceremonial ranking and pottery type are independent.
Hi: Ceremonial ranking and pottery type are independent.
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(b) Find the value of the chi-square statistic for the sample. (Round the expected frequencies to at least three decimal places. Round the test statistic to three decimal places.)

Are all the expected frequencies greater than 5?
Yes

No

What sampling distribution will you use?
chi-square

binomial
Student's t
uniform

normal

What are the degrees of freedom?

(c) Find or estimate the P-value of the sample test statistic. (Round your answer to three decimal places.)
p-value > 0.100

0.050 < p-value < 0.100
0.025 < p-value < 0.050
0.010 < p-value < 0.025
0.005 < p-value < 0.010
p-value < 0.005
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(d) Based on your answers in parts (a) to (c), will you reject or fail to reject the null hypothesis of independence?
Since the P-value > a, we fail to reject the null hypothesis.

Since the P-value > a, we reject the null hypothesis.
Since the P-value < a, we reject the null hypothesis.

Since the P-value < a, we fail to reject the null hypothesis.
(e) Interpret your conclusion in the context of the application.

At the 5% level of significance, there is sufficient evidence to conclude that ceremonial ranking and pottery type are not independent.

At the 5% level of significance, there is insufficient evidence to conclude that ceremonial ranking and pottery type are not independent.
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A researcher reports that there is no consistent relationship between grade point average and the number of hours spent studying for college students. The correlation between grade point average
and the number of hours studying is an example of

) a positive correlation.
) a negative correlation.
a correlation near zero.

) a correlation near one.
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A negative value for a correlation indicates
) a much stronger relationship than if the correlation were positive

) a much weaker relationship than if the correlation were positive

) increases in X tend to be accompanied by increases in Y

) increases in X tend to be accompanied by decreases in Y
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The age distribution of the Canadian population and the age distribution of a random sample of 455 residents in the Indian community of a village are shown below.

Observed Number
Age (years) Percent of Canadian Population in the Village
Under 5 7.2% 48
5to 14 13.6% 73
15 to 64 67.1% 286
65 and older 12.1% 48

Use a 5% level of significance to test the claim that the age distribution of the general Canadian population fits the age distribution of the residents of Red Lake Village.
(a) What is the level of significance?

State the null and alternate hypotheses.
") Hp: The distributions are different.
Hi: The distributions are the same.

" Ho: The distributions are different.
Hji: The distributions are different.

" Ho: The distributions are the same.
Hji: The distributions are different.

"~ Ho: The distributions are the same.
Hi: The distributions are the same.

(b) Find the value of the chi-square statistic for the sample. (Round your answer to three decimal places.)

Are all the expected frequencies greater than 5?
~ Yes

No
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What sampling distribution will you use?
Student's t

binomial
chi-square
uniform

normal

What are the degrees of freedom?

(c) Estimate the P-value of the sample test statistic.
P-value > 0.100

0.050 < P-value < 0.100
0.025 < P-value < 0.050
0.010 < P-value < 0.025
0.005 < P-value < 0.010
P-value < 0.005

(d) Based on your answers in parts (a) to (c), will you reject or fail to reject the null hypothesis that the population fits the specified distribution of categories?
Since the P-value > a, we fail to reject the null hypothesis.

Since the P-value > a, we reject the null hypothesis.
Since the P-value < a, we reject the null hypothesis.

Since the P-value < a, we fail to reject the null hypothesis.
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(e) Interpret your conclusion in the context of the application.
At the 5% level of significance, the evidence is insufficient to conclude that the village population does not fit the general Canadian population.

At the 5% level of significance, the evidence is sufficient to conclude that the village population does not fit the general Canadian population.
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The value for a correlation can never be greater than 1.00.

) True

) False
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For which of the following correlations would the data points be clustered most closely around a straight line?

- r=20.10
© r=0.50
© r=-0.80

) There is no relationship between the correlation and how close the data points are to the line.
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Let x = age in years of a rural Quebec woman at the time of her first marriage. In the year 1941, the population variance of x was approximately 02 = 5.1. Suppose a recent study of age at first
marriage for a random sample of 41 women in rural Quebec gave a sample variance s2 = 2.6. Use a 5% level of significance to test the claim that the current variance is less than 5.1. Find a 90%
confidence interval for the population variance.

(a) What is the level of significance?

State the null and alternate hypotheses.
“ Ho:02=5.1; H;: 02+ 5.1

Hp: 02 =5.1; H;: 02 < 5.1
Hp: 02 <5.1; H;: 02 = 5.1

Hp: 02 =5.1; H;: 02 > 5.1

(b) Find the value of the chi-square statistic for the sample. (Round your answer to two decimal places.)
What are the degrees of freedom?

What assumptions are you making about the original distribution?
~) We assume a normal population distribution.

We assume a exponential population distribution.
We assume a uniform population distribution.

We assume a binomial population distribution.
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(c) Find or estimate the P-value of the sample test statistic.
P-value > 0.100

0.050 < P-value < 0.100
0.025 < P-value < 0.050
0.010 < P-value < 0.025
0.005 < P-value < 0.010
P-value < 0.005

(d) Based on your answers in parts (a) to (c), will you reject or fail to reject the null hypothesis?
Since the P-value > a, we fail to reject the null hypothesis.

Since the P-value > a, we reject the null hypothesis.
Since the P-value < a, we reject the null hypothesis.

Since the P-value < a, we fail to reject the null hypothesis.

(e) Interpret your conclusion in the context of the application.
At the 5% level of significance, there is insufficient evidence to conclude that the variance of age at first marriage is less than 5.1.

At the 5% level of significance, there is sufficient evidence to conclude that the that the variance of age at first marriage is less than 5.1.

(f) Find the requested confidence interval for the population variance. (Round your answers to two decimal places.)
lower limit

upper limit

Interpret the results in the context of the application.
We are 90% confident that 02 lies below this interval.

We are 90% confident that o2 lies above this interval.
We are 90% confident that o2 lies within this interval.

We are 90% confident that 02 lies outside this interval.
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A positive value for a correlation indicates
) increases in X tend to be accompanied by increases in Y

) increases in X tend to be accompanied by decreases in Y
) a much stronger relationship than if the correlation were negative

) a much weaker relationship than if the correlation were negative
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Two plots at Rothamsted Experimental Station were studied for production of wheat straw. For a random sample of years, the annual wheat straw production (in pounds) from one plot was as
follows.

6.33 5.77 5.84 5.70 7.31 7.18
7.06 5.79 6.24 5.91 6.14
Use a calculator to verify that, for this plot, the sample variance is s2 = 0.367.

Another random sample of years for a second plot gave the following annual wheat production (in pounds).

591 6.61 598 7.80 7.22 558 547 5.86
Use a calculator to verify that the sample variance for this plot is s2 = 0.693.

Test the claim that there is a difference (either way) in the population variance of wheat straw production for these two plots. Use a 5% level of signifcance.

(a) What is the level of significance?

State the null and alternate hypotheses.
~ Ho: 012 = 022; Hy: 012 > 022

) Ho: 012 > 022; Hy: 012 = 02
~ Ho: 022 = 012; Hy: 072 > 012

O Hp: 012 = 0'22; Hi: 012 * 022
(b) Find the value of the sample F statistic. (Use 2 decimal places.)

What are the degrees of freedom?
dfy

dfp
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What assumptions are you making about the original distribution?

(c) Fin

The populations follow independent normal distributions.
The populations follow dependent normal distributions. We have random samples from each population.
The populations follow independent chi-square distributions. We have random samples from each population.

The populations follow independent normal distributions. We have random samples from each population.

d or estimate the P-value of the sample test statistic. (Use 4 decimal places.)
p-value > 0.200

0.100 < p-value < 0.200
0.050 < p-value < 0.100
0.020 < p-value < 0.050
0.002 < p-value < 0.020
p-value < 0.002

(d) Based on your answers in parts (a) to (c), will you reject or fail to reject the null hypothesis?

At the a = 0.05 level, we reject the null hypothesis and conclude the data are not statistically significant.
At the a = 0.05 level, we reject the null hypothesis and conclude the data are statistically significant.
At the a = 0.05 level, we fail to reject the null hypothesis and conclude the data are not statistically significant.

At the a = 0.05 level, we fail to reject the null hypothesis and conclude the data are statistically significant.

(e) Interpret your conclusion in the context of the application.
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Fail to reject the null hypothesis, there is sufficient evidence that the variance in annual wheat production differs between the two plots.
Reject the null hypothesis, there is insufficient evidence that the variance in annual wheat production differs between the two plots.

Reject the null hypothesis, there is sufficient evidence that the variance in annual wheat production differs between the two plots.

Fail to reject the null hypothesis, there is insufficient evidence that the variance in annual wheat production differs between the two plots.
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Let x be the average number of employees in a group health insurance plan, and let y be the average administrative cost as a percentage of claims.

x 3 7 15 30 70
y | 40 35 30 26 20

(a) Make a scatter diagram of the data and visualize the line you think best fits the data.
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