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1. sam said that a typical flight delay for the sixty Bigar flights was approximately one hour. Do you agree? Why or
why not?
Dot Plot of December Delay Times st ofthe flght deloys e less than
60 minutes; therefore, 60 minutes is
not a typical description of how many
‘minutes a flight s delayed.

R RN M A R
Delay Time (miutes)

2. sam said that 50% of the twenty-two juniors at River City High School who participated in the walkathon walked at
least ten miles. Do you agree? Why or why not?

Boxplot of Miles Walked for Juniors 1t would not be. toindicate
that 50% walked 10 or more miles.
The upper quartile indicates that 25%
of the 22 students walked 9 or more
miles.

3. Samsaid that young people from the ages of 0 to 10 years old make up nearly one-third of the Kenyan population.
Do you agree? Why or why not?

Histogram of Ages for Kenya. 1do agree with Sam. The first two bars
of the Kenya graph represent people
between 0 and 10 years old. The first
bar represents approximately 17% of
the population (0-5 year olds), and the
second bar represents approximately
15% of the population (510 year
olds). Therefore, approximately 32%,
‘or nearly one-third of the Kenyan
‘bopulation, is between 0 and 10 vears
old.

Age years)
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Each person n  random sample often ninthgraders was asked two questions:
* How many hours did you spend watching TV lst right?
+ Whatis the totalvalue o the coins you have with you today?

Here arethe data for these tenstudents:

TotalVaiue of caims
in dotrs)
0.0
089
219
o1
137
036
025
0.00
05t
010

Student | Hoursof TV

1. Construct dot plot of the data on Hours of V. Would you descibe this dta distributon s approximately
symmetric or as skewed?

Thi distrbution i approximtely symmetrc.

2. Myouwanted to describea typicalnumber of hours o TV watched for thes tenstudents, would you use the mean.
orthe median? Calclatethe value of the measure you selected.

B S ——
B

3. Hereis  dot plot f the data o Total Valu of Coins.

oo o3 o5 os 12 15 13 a1
Total Vakue of Cans (in dotars)

Calculte th values ofthe mean and the median for this data s,

ean =555 0,585, robout 59 s, Anaigthedanrderfrom sl o orgest, ou g

000 000 010 015 025 036 054 089 137 219

0254036
222722 = 0305, or about 31 cents.

4. Why are the values of the mean and the median that you calulated in Problem 3 50 different? Which of the mean
‘and the median would you use to describe atypical value of coins forthese ten students?

The median i the average ofthe two middie numbers,

The values of the mean and median ore different because the data distribution isskewed, and the mean s puled up.
by the large values inthe data set. Because the data distibution is skewed, the median would be a btter choice for
descrbing a typicol volue.
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1. Drawa dot plot of a data distribution representing the ages of twenty people for which the median and the mean
would be approximately the same.

Ages of 20 people

A dot plot representing a symmetrical distribution is an example in which the mean and median are approximately
the same.

2. Drawa dot plot of a data distribution representing the ages of twenty people for which the median is noticeably less
than the mean.

Ages of 20 people.

A dot plot representing a skewed data distribution in which most of the values are located farther to the left results
in @ median value less than the mean.

3. Anestimate of the balance point for a distribution of ages represented on a number line resulted in a greater sum of
the distances to the right than the sum of the distances to the left. In which direction should you move your
estimate of the balance point? Explain.

Moving the position to the right would result in decreasing the sum of the distances to the right and increasing the
‘sum of the distances to the left. The position where they are equal s the mean.
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Five people were asked approximately how many hours of TV they watched per week. Their responses were as follows.
6 4 6 7 8

1. Find the mean number of hours of TV watched for these five people.

6+4+6+7+8
B

.2

the deviations from the mean for these five data values.

The deviations from the mean are —0.2, ~2.2, ~0.2, 0.8, and 1.8.

3. Write a new set of five values that has roughly the same mean as the data set above but that has, generally
speaking, greater deviations from the mean.

There are many correct answers to this question. Check that students’ answers contain five numbers, that the mean
is around 6.2, and that the spread of the numbers is obviously greater than that of the original set of five values.
Here s one example: 0,0, 0, 15, 16.
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1 Lookatthe dot plot below.

+ F———F + +
o 1 2 3 4 6 7 8 9 10

. Estimate the mean of this data set.

The mean of the data set is 5, so any number above 4 and below 6 would be acceptable as an estimate of the

b Remember that the standard deviation measures a typical deviation from the mean. The standard deviation
of this data set s either 3.2, 6.2, or 9. 2. Which of these values is correct for the standard deviation?

The greatest deviation from the mean is 5 (found by calculating 10 — 5 or 0 — 5), and a typical deviation
from the mean must be less than 5. So, 3.2 must be chosen as the standard deviation.

2. Three data sets are shown in the dot plots below.

. 3
Dataset 1 e -
DataSet 2 3 H . e
DataSet 3 . 1 i

s
20 21 22 23 24 25 26 27 28 29 30

2. Which data set has the smallest standard deviation of the three? Justify your answer.
Dataset1

The points are clustered more closely together in Data Set 1. The deviations or the distances of the points to
the left and to the right of the mean position would be smaller for this data set. As a result, the sum of the
‘squares of the distances would also be smaller; thus, the standard deviation would be smaller.

b. Which data set has the largest standard deviation of the three? Justify your answer.
Dataset2

The points of this data set are the most spread out. The deviations or the distances of the points to the left
‘and to the right of the mean position would be larger for this data set. The sum of the squares of the
distances would also be larger. As a result, the standard deviation would be larger.
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1. Use the statistical features of your calculator to find the mean and the standard deviation to the nearest tenth of a
data set of the miles per gallon from a sample of five cars.

249 247 247 23.4 27.9
Mean: 25.1 miles per gallon, to the nearest tenth

Standard Deviation: 1.7 miles per gallon, to the nearest tenth

2. suppose that a teacher plans to give four students a quiz. The minimum possible score on the quiz is 0, and the
maximum possible score is 10.

. Whatis the smallest possible standard deviation of the students’ scores? Give an example of a possible set of
four student scores that would have this standard deviation.

The minimum possible standard deviation is 0. This will come about if all the students receive the same score
(e.g. if every student scores an 8 on the qui)

b, Whatis the set of four student scores that would make the standard deviation as large as it could possibly
be? Use your calculator to find this largest possible standard deviation.

0,0,10,10

‘Standard Deviation: 5.77, to the nearest hundredth
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1. Adataset consisting of the number of hours each of 40 students watched television over the weekend has a

imum value of 3 hours, a Q1 value of 5 hours, a median value of 6 hours, a Q3 value of 9 hours, and a maximum
value of 12 hours. Draw a box plot representing this data distribution.

T 2 3 4 5 6 7 8 5 o1l 21 1415

‘Students should sketch a box plot with the minimum value at 3 hours, a Q1 at 5 hours, a median at 6 hours, a Q3
at 9 hours, and @ maximum value at 12 hours.

2. Whatis the interquartile range (1QR) for this distribution? What percent of the students fall within this interval?

The interquartile range is 4 hours. 50% of the students fall within this interval.

3. Do you think the data distribution represented by the box plot s a skewed distribution? Why or why not?

You would speculate that this distribution is skewed because 50% of the data would be between 3 and 6 hours,
while 50% would be between 6 and 12 hours. There would be the same number of dots in the smaller interval from
30 6 as there would be in the wider interval of 6 to 12.

4. Estimate the typical number of hours students watched television. Explain why you chose this value.

Since this s a skewed data distribution, the most appropriate estimate of a typical number of hours would be the
‘median, or 6 hours.
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1. Using the histograms of the population distributions of the United States and Kenya in 2010, approximately what
percent of the people in the United States were between 15 and 50 years old? Approximately what percent of the
‘people in Kenya were between 15 and 50 years old?

[EP—— e i
. i

Approximately 7% of people in the United States were between 15 and 50 years old. Approximately 48% of
people in Kenya were between 15 and 50 years old.

What 5-year interval of ages represented in the 2010 histogram of the United States age distribution has the most
people?

The 5-year interval of ages with the most people is the people 45 to 50 years old.

3. Whyis the mean age greater than the median age for people in Kenya?

The mean age is a balance point. The distribution is skewed to the right, and the value of the mean is affected by
the older ages in the upper tail of the Kenya population histogram. The mean is greater than the median in this.
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1. Youare traveling around the United States with friends. After spending a day in a town that is 2, 000 ft. above sea
level, you plan to spend the next several days in a town that is 5, 000 ft. above sea level. Is this town likely to have
‘more or fewer clear days per year than the town that is 2,000 ft. above sea level? Explain your answer.

He

5 s . .

3 . . «

gm

] W e aw  aw s e
Flevation above sea kevel(eet)

1 would expect the number of clear days per year to increase. The relationship between elevation above sea level

‘and the mean number of clear days per year appears to be linear. The scatter plot indicates that as the elevation
increases, the number of clear days per year also generally increases.

2. You plan to buy a bike helmet. Based on data presented in this lesson, will buying the most expensive bike helmet
give you a helmet with the highest quality rating? Explain your answer.

E® . &
3=
e . .
é., ., N .
s
prce (dotars)

Data Source: www.consumerreports.org/health

I think there is a good chance | would not be buying the bike helmet with the highest price. The scatter plot
indicates that there is no relationship between price and quality rating.
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1 Hereis the scatter plot of age (in years) and finish time (in minutes) of the NY City Marathon that you first saw in an
‘example. What type of model (linear, quadratic, or exponential) would best describe the relationship between age
‘and finish time? Explain your reasoning.

The relationship between age and finish time is ., .
best described by a quadratic model. As age .
increases,finish times decrease until they reacha 175

‘minimum value and then begin to increase.

]

B

Age tyears)

2. Here s the scatter plot of frying time (in seconds) and moisture content (as a percentage] you first saw in Lesson 12.
‘What type of model (linear, quadratic, or exponential) would best describe the relationship between frying time and
moisture content? Explain your reasoning.

The relationship between frying time and "
moisture content s exponential. As the frying
time increases, the moisture content decreases.
The amount of decrease isslowing as the frying
time increases; therefore, it is an exponential
decrease.

W W ]
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1. The scatter plot below displays the elevation and mean number of clear days per year of 14 U.S. cities. Two lines
‘are shown on the scatter plot. Which represents the least squares line? Explain your choice.

ne1

Lne2

1 W0 w0 om0 s eom
Hevation above sea leve (fect)

Line 2 represents the least squares line because it appears to have smaller residuals overall.

2. Belowisa scatter plot of foal birth weight and mare’s weight.

Fosi Weigt (1)

Mare weigh ()

The equation of the least squares line for these data is y = —19.6 + 0. 248z, where x represents the mare’s weight
(inkg) and y represents the foal’s birth weight (in ke).
2. What foal birth weight would you predict for a mare that weighs 520 kg?

~19.6 +0.248(520) = 109.36
For a mare that weighs 520 kg, the predicted foal birth weight would be 109.36 kg.
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The value of the slope is 0. 248, indicating that predicted foal weight increases by 0.248 kg for each 1 kg
increase in the mare’s weight.

Does it make sense to interpret the value of the y-intercept in this context? Explain why or why not.

It does not make sense to interpret the value of the y-intercept because it is equivalent to predicting the foal’s
weight for a mare’s weight of zero, which does not make sense.
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Meerkats have a gestation time of 70 days.

Use the equation of the least squares line from today's class, y = 6.643 +0.03974x, to predict the
longevity of the meerkat. Remember x equals the gestation time in days, and y equals the longevity in years.

¥=6.642 +0.03974(70) = 9.4
The predicted longevity of a meerkat is 9.4 years.

Approximately how close might your prediction be to the actual longevity of the meerkat? What was it
(from class) that told you roughly how close a prediction might be to the true value?

The prediction would be within about 6 years. We looked at the residuals for the original data set and saw
that the largest residual was around 6 years.

‘According to your answers to parts (a) and (b), what is a reasonable range of possible values for the longevity
of the meerkat?

Between 3 and 15 years would be sensible.

‘The longevity of the meerkat is actually 10 years. Use this value and the predicted value that you calculated
in part (a) to find the residual for the meerkat.

Residual = 10— 9.4 = 0.6

The residual for the meerkat is 0.6 years.
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1. Suppose you are given a scatter plot (with least squares line) that looks like this:

x
‘What would the residual plot look like? Make a quick sketch on the axes given below. (There is no need to plot the
points exactly.)

Residual

2. suppose the scatter plot looked like this:

¥y





[image: image15.png]Exit Ticket Sample Solutions

1. Ifyou see a random scatter of points in the residual plot, what does this say about the original data set?

Arandom scatter of points in the residual plot tells us that a linear function is an appropriate model for the
relationship between the two variables in the original data set.

2. suppose a scatter plot of bivariate numerical data shows a linear pattern. Describe what you think the residual plot
‘would look ike. Explain why you think this.

‘Because the relationship between the two variables is linear, the residual plot would have a random pattern.
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1. Ifyousee a clear curve in the residual plot, what does this say about the original data set?

Aclear curve in the residual plot shows that the variables in the original data set have a nonlinear relationship.

2. Ifyou see a random scatter of points in the residual plot, what does this say about the original data set?

Arandom scatter of points in the residual plot shows that a straight line is an appropriate model for the relationship
between the two variables in the original data set.
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‘The scatter plot below displays data on the number of defects per 100 cars and a measure of customer satisfaction
{on a scale from 1 to 1,000, with higher scores indicating greater satisfaction) for the 33 brands of cars sold in the
United States in 2009.

Satifaction Rating
TEERERERE]

7@ % 0 W m 3 w0 ® W o0
Defects por 100 Cars.

Data Source: USA Today, June 16, 2010 and July 17, 2010

. Which of the following is the value of the correlation coefficient for this data set:
0.83, 0rr = 1.002

—0.24

b. Explain why you selected this value.

‘Students’ answers should indicate that there is not a strong pattern of a linear relationship with this scatter
plot. Students may struggle with an explanation based on weak relationship; however, there is a general
pattern that as the number of defects increase, the satisfaction rating tends to decrease. As a result, students
would estimate a weak negative association or a negative value of r close to zero. Based on the values
provided, students would estimate r = —0.24.





