Vocabulary
Mean: the arithmetic average of a data set; found by summing all values and dividing by n. Uses

o

ordered list.

every value in the data set, which makes it sensitive to extreme values.

Standard Deviation: a measure of the typical distance between each data value and the mean; the
square root of the average of the squared deviations from the mean.

Range: the distance between the maximum and minimum values (Range = max — min); the simplest
measure of spread, but uses only two values from the entire data set.

2-Std Dev Rule: a method for identifying outliers using the mean and standard deviation: a value is
a possible outlier if it falls more than 2 standard deviations from the mean (outside X + 2s).

Resistant: a statistic that is not strongly affected by outliers or skewness. Median and IQR are
resistant; mean, standard deviation, and range are not, since all three are calculated using/

every value (or, in range's case, the two most extreme values) rather than position in an

1.7B Summary Statistics for One Quantitative Variable

AP Statistics

‘ Use the scenario to answer the following.

1.7B Practice
|

1. Mr. Sullivan hosts a Rubik's Cube speed-solving
contest for the STEM Club fundraiser. He times,
in seconds, how long it takes 11 randomly
selected contestants to solve the cube:

18, 20, 21, 22, 23, 24, 25, 26, 27, 28, 35

a. Find the mean and standard deviation.
x =24.45

s=463

b. Use the 2-Std Dev Rule to determine whether 35
seconds is an outlier.

Upper Fence: 24.45 + 2(4.63) = 33.71
35 is an outlier, 35 > 33.71

c. Mr. Sullivan’s watch has a 2-second lag! We
need to add 2 minutes to all datum. Without
redoing all your work what is...

New Mean=24.45 + 2 = 26.45

New Std Dev=4.63

So many students wanted to compete that Mr.
Sullivan opened a second heat with 12 more
contestants. He records their solve times, in
seconds:

19, 21, 21, 22, 22, 22, 24, 24, 25, 25, 26, 40
Find the mean and standard deviation

x =24.25
s=5.36

. Use the 2-Std Dev Rule to determine whether 40

seconds is an outlier.

Upper Fence: 24.25 + 2(5.36) = 34.97
40 is an outlier, 40 > 3497

Heat 2 used a harder scramble than Heat 1, so

judges apply a 0.8 handicap multiplier to every

time in Heat 2. Without redoing all your work
what is...

New Mean = 24.25(0.8) = 19.4

New Std Dev =5.36(0.8) = 4.29
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\ Use the distribution to determine the appropriate measure of center (mean or median). |
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mean and median are good but we use mean
because it uses all values from the data set.
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Uniform, both mean and median are good but
we use mean because it uses all values from
the data seft.

Unimodal, approximately symmetric, both mean
and median are good but we use mean because
it uses all values from the data seft.
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Why?

Neither is a good choice for bimodal! The
mean would fall in the gap and the median

would be with one cluster.
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Skewed right, median is resistant to skewness

Why?

\ Use a sentence to interpret the meaning of the standard deviation in context. |

9. A fitness tracker company analyzed the number of steps taken daily by 60 users. The mean was 8,450 steps

with a standard deviation of 1,320 steps.

Typically, steps vary 1,320 steps from the mean of 8,450 steps.

10. A bakery recorded the weight, in ounces, of 45 loaves of sourdough bread coming out of the oven. The
mean weight was 24.3 ounces with a standard deviation of 0.8 ounces.

Typically, weight varies 0.8 ounces from the mean of 24.3 ounces.
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\ Use the scenario to answer the following

11. A rehabilitation center recorded the length of stay, in days, for 40 patients following knee surgery.
Summary statistics are shown below.

Sample Size (n) 40

H i Mean 9.2
|_|’_‘ | ﬂl_h_'_"_‘. —i Median /

0 5 10 15 20 25 30 Std Dev 4.8
Length of stay (days) 01 4

Q3 11

a. Describe the distribution for length of stay.

The distribution for length of stay in days of patients following knee surgery is skewed right.
There is a gap from 20 to 30 days and an outlier between 30 and 35 days because it falls
above the upper fence of the 1.5 IQR rule, 11 + 15(7) =21.5. Since the data is skewed right
and has an outlier, the best measure of center is the median of 7 days because it is resistant
to outliers. The IQR is 11 - 4 = 7 which means the middle 50% of data falls between 4 and 11
days. IQR is also resistant to outliers.

b. The center's director claims, "The typical patient stays 11 days or less."” Justify whether the data
support this claim.

The claim is supported. Since Q3 = 11 days that means that at least 75% of patients stayed
11 days or fewer.

12. A tech support company recorded the length, in minutes, of 45 customer service calls. Summary statistics
are shown below.

o |3 4 n 45
°|>566780 Median 15
1|e e 11122233344
1|5556667 7 788909 IQR 8.5
2|e @112 34 x 15.2
2568 Key:1| 2 = acall length of 12 minutes

s 4.8

Describe the distribution of length of service calls.

The distribution of length of service class for the tech support company is unimodal and
approximately symmetric. There are no gaps, cluster, or potential outliers. Since the shape is
unimodal and approximately symmetric with no outliers the best measure of center would be
the mean at 15.2 minutes and the best measure of spread would be the standard deviation at
4.8 minutes. This means call lengths typically vary 4.8 minutes from the mean of 15.2 minutes.
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\ Use the scenario to answer the following.

13. A small city, Emberbrook, is evaluating its two fire dispatch centers. Response time, in minutes, was
recorded for a sample of 15 emergency calls handled by North Station and 15 calls handled by South
Station. The dotplots above show the results.

North Station South Station
g 8888.., _ ecboBece o o
’ i NorthStation4responsetime{niinutes) : ’ ) ScauthStatior:iesponse t:‘:ne(minutzso)

n 15 n 15

Median 4 Median 7

Mean 4.3 Mean 8.5

Std Dev 1.8 Std Dev 4.2

Q1 3 Q1 5

Q3 6 Q3 10

Compare the distributions of response times for the North Station and South Station.

Comparing the distribution of response times for the North Station and South Station shows
North Station is unimodal, approximately symmetric while South Station is Skewed Right.
South Station has an outlier at 20 minutes because 20 > 10 + 1.5(5) = 17.5 while North Station
does not have any gaps, clusters, or outliers. The best measure of center fo compare is the
medians, since South Station is skewed and has an outlier because medians are resistant to
both. The median of North Station is 4 minutes, which is less than the median of South Station
at 7 minutes. The best measure of spread when comparing is the IQR because of the skewness
and outlier of South Station as IQR is also resistant. North Station has an IQR of 6 - 3 = 3
minutes which is less than the IQR of South Station 10 - 5 = 5 minutes. This means that North
Station has less variability.

14. City council claims, "North Station isn't just faster than South Station, it's also more consistent." Justify
whether the data support this claim.

The data supports the claim. North Station has a lower median of 4 minutes compared to 7
minutes and a smaller IQR of 3 minutes compared to 5 minutes. The smaller IQR shows a more
consistent response time as the middle 50% of data is from 3 fo 6 minutes.
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1.7B Summary Statistics for One Quantitative Variable 1.7B Test Prep

MULTIPLE CHOICE

For questions 15-17 use the following scenario.

A workplace safety officer recorded the evacuation time, in minutes, for a random sample of 14
employees during a fire drill. The dotplot below displays the results, along with summary statistics
for the sample.

n Mean Std Dev
14 7.2 4.7

15. Which of the following is the best interpretation of the standard deviation?
(A) All evacuation times fall within 4.7 minutes of each other.
(B) The average evacuation time is typically 4.7 minutes.
(C) Fifty percent of the evacuation times are within 4.7 minutes of the mean at 7.2 minutes.

Evacuation times differ from the mean of 7.2 minutes by approximately 4.7 minutes, on average.

16. Using the 2-standard deviation rule, which value would be classified as outlier(s)?

(A) 18 minutes

18 and 22 minutes

(C) 3 minutes

(D) 2 and 3 minutes

17. The safety officer conducts one more evacuation and records a time of 35 minutes. This value is added to
the original 14 evacuation times. Which of the following best describes the effect on the summary statistics?

(A) Both the mean and median will increase by a similar amount.
The mean will increase more than the median.
(C) The median will increase more than the mean.

(D) Neither statistics will change significantly.
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18. A data set has a mean of 42 and median of 51. Based on this information, which of the following is
most likely true about the shape of the distribution?

(A) The distribution is approximately symmetric.
The distribution is negatively skewed, since the mean is less than the median.
(C) 15 The distribution is positively skewed, since the mean is less than the median.

(D) The distribution is bimodal, since the mean and median are different values.

19. Which of the following statistics is not resistant to outliers?
(A) Median
(B) IQR
@ Standard Deviation

(D) Q1

20. Two coffee shops recorded the wait time, in minutes, for a random sample of customers at each
location. Summary statistics for each sample are shown below.

Statistic Shop A Shop B
x 5 5
s 1.2 3.8

Which of the following statements best compares the distributions of wait time for the two coffee shops?
Shop A and Shop B have the same typical wait time, but Shop B has more variability in wait times.
(B) Shop A and Shop B have the same typical wait time, but Shop A has more variability in wait times.
(C) Shop B has a longer typical wait time than Shop A.

(D) Shop A has a longer typical wait time than Shop B.
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