AP Lunchtime Review Sessions #7
i Statistical Inference: Confidence Intervals
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Chapter 8 Multiple Choice Practice
‘Directions. Identify the choice that best completes the statement or answers the question.
Check your answers and note your performance when you are finished.

1. Gallup Poll interviews 1600 people. Of these, 18% say that they jog regularly. A news report adds:
"The poll had a margin of error of plus or minus three percentage points." You can safely conclude that
95% of all Gallup Poll samples like this one give answers within £3% of the true population value.
the percent of the population who jog is certain to be between 15% and 21%. :
95% of the population jog between 15% and 21% of the time.

we can be 3% confident that the sample result is true.

if Gallup took many samples, 95% of them would find that 18% of the people in the sample jog.
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2. An agricultural researcher plants 25 plots with a new variety of com. A 90% confidence interval for the
average yield for these plots is found to be 162.72 + 4.47 bushels per acre. Which of the following is the
correct interpretation of the interval?

There is a 90% chance the interval from 158.28 to 167.19 captures the true average yield.

90% of sample average yields will be between158.28 and 167.19 bushels per acre.
" We are 90% confident the interval from 158.28 to 167.19 captures the true average vyield.

90% of the time, the true average yield will fall between 158.28 and 167.19.

We are 90% confident the true average yield is 162.72. :
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3. | collect a random sample of size n from a population and from the data collected compute a 95%
confidence interval for the mean of the population. Which of the following would produce a wider
confidence interval, based on these same data?

Use a larger confidence level.

Use a smaller confidence level. ,

Use the same confidence level, but compute the interval n times. Approximately 5% of these
‘intervals will be larger.

increase the sample size. -

Nothing can ensure that you will get a larger interval. One can only say the chance of obtaining a
larger interval is 0.05.
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4. A marketing company discovered the following problems with a recent poli:
I. Some people refused to answer questions
il. People without telephones could not be in the sample
l1l. Some people never answered the phone in several calls
“Which of these sources is included in the +2% margin of error announced for the- poll?

Only source .
Only source Il.
Only source llI.

All three sources of error.
None of these sources of error.
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5. You are told that the proportion of those who answered "yes" to a poll about internet use is 0.70, and
that the standard error is 0.0459. The sample size

A. is50. :

B. is99.

C. is100.

D. s 200.

E. cannot be determined from the information given.
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6. The standardized test scores of 16 students have mean X =200 and standard deviation s = 20. What
is the standard error of X7 _
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7. A newspaper conducted a statewide survey concerning the 2008 race for state senator. The
newspaper took a random sample (assume it is an SRS) of 1200 registered voters and found that 620
would vote for the Republican candidate. Let p represent the proportion of registered voters in the state
that would vote for the B?P.‘;'.l?.'iS@DqQ?_U‘.in%tQ:WA_,?Q% .Q?'Fﬁ%.’l@ﬁi@.@ﬂ?ﬁ?[ﬁ Is .
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9. An SRS of 100 postal employees found that the average time these employees had worked for the

postal service was X = 7 years with standard deviation s, = 2 years, Assume the distribution of the time
the population of employees has worked for the postal service is approximately Normal. A 95%
confidence interval for the mean time 41 the population of postal service employees has spent with the
postal service is '
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10. Do students tend to improve their SAT Mathematics (SAT-M) score the second time they take the
test? A random sample of four students who took the test twice earned the following scores.

“Student 1 2 3 4

First Score 450 520 720 600
Second Score 440 600 720 630

Assume that the change in SAT-M score (second score ~ first score) for the population of all students

taking the test twice Is approximately Normally distributed with mean y. A 90% confidence interval for Kis
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Multiple Choice Answers

Problom | Answe! Concept Right | Wrong | ypatae? | Study More

1
2

interpreting Confidence
interpret a Confidence
Interval

Width of a Confidence
Interval

Biased Samples
Standard Error of p

Standard Error of X
Confidence Interval for p
Choosing Sample Size
Confidence Interval for g
Confidence Interval for y
(paired data)
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FRAPPY! Free Response AP Problem, Yay!

The following problem is modeled after actual Advanced Placement Statistics free response
questions. Your task is to generate a complete, concise response in 15 minutes. After you
generate your response, view two example solutions and determine whether you feel they are
‘complete,” “substantial,” “developing” or “minimal.” I they are not “complete,” what would you
suggest to the student who wrote them to increase their score? Finally, you will be provided with
a rubric. Score your response and note what, if anything, you would do differently to increase
your own score.

A machine at a soft-drink bottling factory is calibrated to dispense 12 ounces of cola into cans. A
simple random sample of 35 cans is pulled from the line after being filled and the contents are
measured. The mean content of the 35 cans is 11.92 ounces with a standard deviation of 0.085
ounce.

a) Construct and interpret a 95% confidence interval to estimate the true mean contents of the
cans being filled by this machine.

b) Based on your result from a), does the machine appear to be working properly? Justify your
answer.

c) Interpret the confidence level of 95 percent in context.
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Student Response 1:

a) One samp-t-int = (11.89, 11.94)
b) There is a 95% chance the true mean of the amount the machine fills cans is
captured in this interval.

c) If we took 100 samples, 95 of them would create an interval that captures the true
mean.

How would you score this response? s it substantial? Complete? Developing?
Minimal? Is there anything this student could do to earn a better score?

Student Response 2:

a) Conditions: Random sample is given. The cans are independent of each other.
Since 35>30, we can assume normality of the sampling distribution.

95% t-interval for the true mean contents:
11.92 + 2.042(0.085/\/(35)) =(11.89, 11.94)

b) We are 95% confident the true mean contents of the cans filled by this machine
falls between 11.89 and 11.94 oz. It appears the machine might be underfilling

the cans since 12 oz is not in the interval.

c) If we were to take many samples of size 35 and construct intervals from their
sample mean contents, 95% of the intervals would capture the true mean
contents being dispensed by the filling machine.

How would you score this response? s it substantial? Complete? Developing?
Minimal? s there anything this student couid do to earn a betier score?
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Scoring Rubric

Use the following rubric to score your response. Each part receives a score of “Essentially
Correct,” “Partially Correct,” or “Incorrect.” When you have scored your response, reflect on
your understanding of the concepts addressed in this problem. If necessary, note what you
would do differently on future questions like this to increase your score.

Intent of the Question

The goal of this question is to determine your ability to construct and interpret a confidence
interval and correctly interpret the confidence level in the context of a problem.

Solution

(a) Conditions: Random — The cans were randomly selected.
Independent — There are more than 10(35) cans on the line.
Normal — n = 35 (greater than 30), so the sampling distribution of ¥
will be approximately normal.

95% Cl for y: 11.92 + 2.042(0.085/4(35)) = (11.89, 11.94)

(b) We are 95% confident that the interval from 11.89 ounces to 11.94 ounces captures the
true mean contents of the cans filled by this machine. It appears the machine may be
filling less than it is supposed to since 12 is not in the interval.

(c) 95% of intervals constructed from random samples of 35 cans from this machine will be
successful in capturing the true mean contents.

Scoring

Parts (a), (b), and (c) are scored as essentially correct (E), partially correct (P), or incorrect (1).
Part (a) is essentially correct if the response correctly checks the conditions for a one-
sample t confidence interval for a mean AND correctly calculates the interval. Part (a)is
partially correct if the conditions are not properly checked but the interval is correct. Note:
the construction of a z-interval receives a partial at most.

Part (b) is essentially correct if the response correctly interprets the confidence interval in
context AND correctly notes the machine appears to be underfilling because 12 is not
contained in the interval. Part (b) is partially correct if the interpretation lacks context OR
fails to make a decision about the machine based on the interval.

Part (c) is essentially correct if the response correctly interprets the confidence level in
context. Part (c) is partially correct if the interpretation lacks context.

4 Complete Response
All three parts essentially correct
3 Substantial Response
Two parts essentially correct and one part partially correct
2 Developing Response
Two parts essentially correct and no parts partially correct
One part essentially correct and two parts partially correct
Three parts partially correct
1 Minimal Response
One part essentially correct and one part partially correct
One part essentially correct and no parts partially correct
No parts essentially correct and two parts partially correct
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Chapter 8: Estimating with Confidence

1 3
4
5 6
7 8
9
10
11 12
i3
14 15
16
Across ' Down
4, t procedures allow us to compare the 1. inference procedures that remain fairly accura
responses to two treatments in a matched pairs even when a condition is violated ‘
design 2. another condition for confidence intervals is th
8. a confidence interval consists of an estimate + observations should be
margin of 3. particular t distributions are specified by degre
9. to find the standard error of the sample mean, of
divide the sample standard deviation by the 5. we can construct a narrow confidence interval
of the sample size (two-words) by our sample size
10. to estimate with confidence, our estimate should 6. the margin of error consists of a value a
be calculated from-a ___ sample the standard error of the sampling distribution
i1. methods for drawing conclusions about a 7.2 interval provides an estimate for a
population from sample data population parameter :
12. a single value used to estimate a parameterisa  15. confidence : the success rate of the
estimator method in repeated sampling
13. we can construct a narrow interval by our
confidence
14. as degrees of freedom increase, the t
distribution approaches the _____ distribution

16. the spread of the t distributions is than the
spread of the standard Normal distribution
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