MATH 105-Test #3b.

1. A history instructor has given the same pretest and the same final examination each semester.
He is interested in determining if there is a relationship between the scores of the two tests. He
computes the linear correlation coefficient and notes that it is 1.9. What does this correlation
coefficient tells us?
a) There is no association between the tests.
b) There is a strong positive association between the tests.
¢) There is a strong negative association between the tests.

@)The history instructor has made an error in calculating the correlation coefficient.

2. The least-squares regression line

a) Minimizes the sum of the predicted values

b) Maximizes the sum of the predicted values

¢)Minimizes the sum of the residuals squared
Maximizes the sum of the residuals squared

3. A researcher determines that the linear correlation coefficient is .85 for paired data. This

indicates that there is
a) No linear correlation but that there may be some other relationship

B))A strong positive linear correlation
¢) Insufficient evidence to make any decision about the correlation of the data

d) A strong negative correlation

4. An instructor wishes to determine if there is a relationship between the number of absences from
his class and a student’s final grade in the course. What is the response variable?
@Final Grade b) Absences c¢) Instructor

5. A traffic officer is compiling information about the relationship between the hour of the day and
the speed over the speed limit at which the motorist is ticketed. He computes a correlation
coefficient of .12. What does this tell the officer?
a) There is a weak positive linear correlation

) There is a moderate negative linear correlation
¢) There is a strong positive linear correlation

6. For a particular regression analysis, the following regression equation is obtained: J =8.3x+32,
where x represents the number of hours studied for a test and y represents the score on the test.
True or False? If R? is 94%, the number of hours studied is very useful for predicting the test

score.
@True b) False

7. Classified ads in the Ithaca Journal offered several used Toyota Corollas for sale. A least

squares regression was performed to predict the price of the Corolla based on the age of the car.

We would expect that the association between age and price of a used Corolla to be (circle one):
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8. Coffee is a leading export from several developing countries. When coffee prices are high,
farmers often clear forests to plant more coffee trees. Here are the data for five years on prices
paid to coffee growers in Indonesia and the rate of deforestation in a national park that lies in a
coffee-producing region.

e 1 8
Price (per Ib) 29 40 54 /55 72
Deforestation (%) | .49 1,59 1.69 1.82 0 3.10
N

The regression equation is y = —.976 +.054x
a) Calculate the residual for the year that $55 dollars per pound was paid to coffee grawers.
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b) If you are an environmentalist and oppose deforestation, would you prefer for an observa([{()n to l

have a negative or positive residual. Explain.
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9. A researcher gathers data from a sample of households on the number of cars owned by the
household and the total household income. The association appears to be linear and the least-
squares line for predicting number of cars from household income turns out to be

3 =.4952+.000042x . The correlation coefficient (r) between cars and income is .75.
What percent of the variation in the number of cars owned is explained by the least-squares
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10. Fast food is often considered unhealthy becatise much of it is high in both fat and calories.
The scatter diagram and regression equation below show the association between fat content
(grams) and calories for several brand of burgers. The least-squares regression equation along
with the scatter diagram appear below.

B Scatterplot of calories vs fat . j} =197.7+11.08x

a) What is the predicted number of calories for a sandwich that
has 30 grams of fat?
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b) Give a one sentence interpretation of the slope in context of the problem. _
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11. Recall that we collected data in the beginning of the semester on travel time to campus and
travel mode (bike, walk, car, etc). Suppose that [ want to compare the average travel time for
students who bike and students who drive to campus. I decide to calculate a 95 % confidence
interval for the difference between bike travel time and car travel time (Mbike-Mear). The StatCrunch
output appears below.

95% confidence interval results:
i : mean of population 1
o - mean of population 2
W - : mean difference
(with pooled variances)

Difference iSample Mean } Std Err. DF * Llelt U. Limit%

Wi | -9.85 080509675 1151|-11429622 | 8270378
a) In the context of the problem, interpret the 95% confidence interval (be sure to spicify the
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12 Political pundits talk about the “bounce” that a presidential candidate gets after his party’s
convention. In the last forty years, it has averaged about 6 percentage points. Just before the 2004
Democratic convention, Rasmussen Reports polled 1500 likely voters at random and found that

705 favored John Kerry. Just afterward they took another random sample of 1500 likely voters and
found that 735 favored Kerry. Use a .05 significance level to test the claim that there was a bounce

after the convention. o \'\ ~N
a) State the null and alternative hypotheses. HL“ P o D £ { b Pt )

b) The F-Value for the hypothesis test was 0.1365. State a conclusion in context of the
problem,
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13. The USStates data file contains information from data collected on each state. Two of the
variables recorded were average IQ score and the percent of residents with a college education.
decided to run a regression to predict state’s average 1Q score from the percentage of college
educated residents. The regression output appears below:

Simple linear regression results:

Dependent Variable: 1Q

Independent Variable: College

1Q =93.0025 + 0.2356217 College

Sample size: 50

R (correlation coefficient) = 0.4635

R-sq =0.21484086

Estimate of error standard deviation: 2.424381

Parameter estlmates )
Parameter' Estlmate ' Std Err Alternative DFg T-Stat P Value

%
Intercept . 93 0025 2 0545542 ?ﬁ 0 48 45 26651 <0 0001 !
Slope E0.2356217 }.0.06501523 # 0 48 3 6241002 0 0007]

a) Which variable is the explanatory variable and which variable is the response variable?

% College. ves\den
b) Report the regression equation. ‘k
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c) California has an average IQ score of 96 and 31.1% of its residents are college educated.

Compute the residual.
. | SA=Al—~ 10034
N=a5+ 0.756 3211 = (00, 24 Qt‘)\df(iq 34

d) In context of thf problem, interpret the residual you compu%ed in c).
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¢) Explain why we can’t conclude that having more college educated residents causes higher
average 1Q scores for a state.
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14. The two-way table below shows survey results which asked students if they had the
choice of winning an Academy Award, a Nobel Prize, or an Olympic gold medal which
they would choose. The StatCrunch output appear below. The expected values appears in

the parentheses.

Contingency table results:

| Academy | Nobel Olymplc Total
20 76 73
VOB | mpam (69.56)  (84.97) 169
11 73 109
Male ' 16.53) (79.44) | (97.03) L
Total 31| 149 182 362

Chi-Square test for independence:
Measure |DF

Chi- Square| 2 (823924 0. 0163
State the null and alte nattve hypotheses
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b) Using a significance level of 0.05, give a conclusmn to the hypothesis test.
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c) Inthe table below, calculate the residuals, observed minus expected values (O-E).
Academy Nobel Olympic‘
Female 5.6 (o | ”"’“iC!f\
Male -5.63 ~ (o494 TRCE:

L) l- W .B53=-553

d) Write a few sentences summarizing the results in c).
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