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b Based onyour dot plot, would you be surprized in the achual mean aumber of fext messages
zant per day for stucents in Baker High Schocl iz 9177 Why or why nat?
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The past few days you simulated sampling distributions to learn about sampling variability in the sample
proportion and the margin of error when using a random sample to estimate a population proportion.
However, finding a margin of error using simulation can be cumbersome and can take a long time for each
situation. Fortunately given the consistent behavior of the sampling distribution of the sample
proportion for random samples, statisticians have developed a formula that will allew you to find the

margin of error quickly and without simulation.

1. 30% of students participating in sports at Union High School are female (a proportion of 0.30).
a. If you took many random samples of B0 students who play sports and made a dot plot of

the proportion of females in each sample, where do you think this distribution will be

centered? Explain your reasoning. . .
The Darpleng dustibeion, WﬂfJ cotomasf
arsunol 30 ( Pep- P’“’@M

b. Ingeneral, for any sample size, where do you think the center of a simulated distribution

of the sample proportion of females in sports at Union High School will be?

Should be centered around 0.30. Some samples will result in
sampling prop. of females higher & lower than 0.30, but sampling
distr. should be centered around 0.30.
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2. Below are two simulated sampling distributions for the sample proportion of females in random

samples from all the students at Union High School.

Simulated Sampling Distribution 1 Simulated Sampling Distribution 2
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a. Based on the two sampling distributions above, what do you 'rhina is the population
proportion of females? | '-}- (.a— Qﬂ/\dj.« %’b 5

b. One of the sampling distributions above is based on random samples of size 30, and the

other is based on random samples of size 60. Which sampling distribution corresponds to

the sample size of 302 Explain your choice. A :

BN so
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Conclusions:

* The sampling distribution of the sample proportion/mean is centered at the actual

value of the population proportion/mean.

» Sampling distribution of the sample proportion/mean is less variable for larger samples than
for smaller samples.

» G95% of all data lies within 2 standard deviations from the mean.

o Therefore, when they say create a 95% confidence interval, we use

Estimated margin of error = Z(STGndar'd D@ViGTion)

95% Confidence Interval = Estimate + 2(Standard Deviation)
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3. Elizabeth waited for 6 minutes at the drive thru at her favorite fast-food restaurant the last
time she visited. She was upset about having to wait that long and notified the manager. The
manager assured her that her experience was very unusual and that it would not happen again. A
study of customers commissioned by this restaurant found an approximately normal distribution

of results. The mean wait time was 226 seconds and the standard deviation was 38 seconds. Given

this data create a 95% confidence interval.

CT=TX*2SD
=22 * a3
=22t 76
= (150, 303) seewndA

Was Elizabeth's wait time unusual? Explain.
v anukes = 30O See HdA— W
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4. Fifty-five students attending the prom were randomly selected to participateina survey about
the music choice at the prom. Sixty percent responded that a DJ would be preferred over a band.
Members of the prom committee thought that the vote would have 50% for the DJ and 50% for
the band. A simulation was run 200 times, each of sample size 55, based on the premise that 60%
of the students would prefer a DJ. The mean was found to be 0.602 and standard deviation of
0.066. Using the results of the simulation, determine a plausible interval containing the middle
95% of the data. Round all values to the nearest hundredth.

CT =X*22LSD
= O * 2 Tkb)
= 1003.'5“\33\

= ( M1 ]
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5. In 2013, approximately 1.6 million students took the Critical Reading portion of the SAT exam.

The mean score, the m?dai ccore, and the standard deviation were calculated to b4>€, and
@ﬁpecﬂvely. Which interval reflects 95% of the Critical Reading scores?

&30 + 115
(2) 496 + 115

_(3¥330+ 230

—

@' 96 + 230
X *sP
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6. A candidate for political office commissioned a poll. His staff received responses from 900 likely
voters and B55% of them said they would vote for the candidate. The staff then conducted a
simulation of 1000 more polls of 900 voters, assuming that 55% of voters would vote for their

candidate. The output of the simulation is shown in the diagram below.
40

Frequency

Given this output, and assuming a 95% confidence level, the margin of error for the poll is closest

}xﬁ.m K006 a& (@612

.Aa to Gf 57 t0 .58
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7. Recall the computer games rating example from yesterday. The population mean of the sampling
distribution is 7.3 rating points. The standard deviation of the distribution of sample means is
1.984 rating points.

a. What is the value of the margin of error based on this sample? Write a sentence

interpreting the value of the margin of error in the context of this problem on computer

game ratings. ‘Y\E = 9 <D = a(_)}?&’-’) = 3, q&é)

b. Based on the sample mean and the value of the margin of error, what is a 95% interval of

plausible values for the population mean?
— -+
C:E & 3 - qug *Bring your phone/tablet to class tomorrow!
(3332168
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