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Problem 1

The pie chart below shows the US Energy Consumption by Energy Source for the
year 2009".

U.S. Energy Consumption by Energy Source, 2009
Total = 84.578 Quadrillion Btu Total = 7.744 Quadrillion Btu
~—Solar 1%
— Geothermal 5%
—Biomass waste 6%
Wind 9%
Biofuels 20%
= | Renewable
Energy Wood 24%
B%
” Electric Power Hydropower 35%
9%

ote: Sum of components may nof equal 100% due to independent rounding.
ource: US. Erergy Information Adrrinistration, Araual Energy Review 2009, Table 1.3, Primary Energy Consumplian by
nergy Source, 1848-2008 (August 2010).

1. The source with the highest consumption was
a. petroleum.
b. natural gas.
c. coal.
d. renewable energy.

As the pie chart shows energy consumption by energy source, identifying the source
with the highest consumption is as simple as identifying which source is the largest
chunk of the pie (or, in other words, the largest percentage): petroleum.

2. The combined percent of petroleum and natural gas was
a. less than 25% of the total energy consumption.
b. between 25% and 50% of the total energy consumption.
c. between 50% and 75% of the total energy consumption.
d. more than 75% of the total energy consumption.

From the pie chart we can see that petroleum consumption was 37% of the total energy
consumption and natural gas consumption was 25% of the total energy consumption.
Thus, the combined percent of the two is 37% + 25% = 62% (which is between 50%
and 75%).
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Problem 2

Data were collected on 344 penguins living on three islands (Torgersen, Biscoe,
and Dream) in the Palmer Archipelago, Antarctica. In addition to which island
each penguin lives on, the data contains information on the species of the
penguin (Adelie, Chinstrap, or Gentoo), its bill length, bill depth, and flipper
length (measured in millimeters), its body mass (measured in grams), and the sex
of the penguin (female or male). Bill length and depth are measured as shown in
the image.15 (Gorman et al., 2014a) .

3. How many cases were included in the data?

344 cases (penguins) are included in the data. This is conveyed in the first sentence:

“‘Data were collected on 344 penguins living on three islands...”

4. How many numerical variables are included in the data? Indicate what they
are, and if they are continuous or discrete.

There are 4 numerical variables in the data: bill length, bill depth, and flipper length

(measured in millimeters) and body mass (measured in grams). They are all

continuous.

5. How many categorical variables are included in the data, and what are
they? List the corresponding levels (categories) for each.

There are 3 categorical variables in the data: species (Adelie, Chinstrap, Gentoo),

island (Torgersen, Biscoe, and Dream), and sex (female and male).

Problem 3

A survey of a random sample of 100 nurses working at a large hospital asked how
many years they had been working in the profession. Their answers are
summarized in the following (incomplete) table. Fill in the blanks in the table and
round your answers to two decimal places:

# of vears | Frequenc Cumulative Relative Cumulative relative
y quency frequency frequency frequency
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Using the relative
frequency and the
total number of
nurses:

This should be equal to the frequency
because it is the first bin (i.e. there is
no prior frequency to add to this one).

.25

This should be equal to cumulative
frequency divided by the total number
of nurses:

the last bin/group should always be
equal to the total

<5 25*100 = 25/100 =
.25*100 =
This should be equal to the sum of the This should be equal to Using similar logic to the above
frequency of the first bin (25) and the frequency divided by the total answer:
frequency of this bin (30) number of nurses:
5-10 30 55/100 =
25+ 30 = 30/100 =
This should be equal to the sum of the This should be equal to Using similar logic to the above
. frequency of the first bin (25) and the frequency divided by the total answer:
S'”C?O"éet kt”‘I)W there | frequency of the second bin (30) and number of nurses:
are otal nurses the frequency of this bin (45):
and each nurse . Y “3) 100/100 =
should belong to 45/100 =
one of these groups: 25+30+45= 1
>10 45
100 - 25 - 30 = 100 )
*** Note: the cumulative frequency of
the last bin/group should always be
45 *** Note: the cumulative frequency of equal to 1

6. What proportion of nurses have five or more years of experience?

N

There are several ways to reach this conclusion. Most obviously, this is the sum of
the relative frequencies of nurses that have 5-10 years of experience and the nurses

that have 10+ years of experience: .3 + .45 =.75

Another way to think about this is to simply subtract the relative frequency of the
group that doesn’t meet the criteria (5+ years of experience). Numerically speaking,
1-.25=.75

7. What proportion of nurses have ten or fewer years of experience?

.09

While there are also several ways to reach this conclusion, it's easiest to note that
this is literally the definition of cumulative relative frequency.

Problem 4

1 Duke, Cetinkaya-Rundel

3/11




Week in Review — Stat 201 m TEXAS A&M UNIVERS-ITY
Session 3 — Wednesday February 7, 2024 Math Lea rmning Center

Dr. Hernandez-Magallanes

The graphs below summarize hurricane activity for the 71 years in the period
from 1940 to 2010. The top graph has the data on the number of hurricanes that
form each year in the whole Atlantic Basin, and the bottom graph has information
on how many of those hurricanes hit the state of Florida (Ripol).

Histogram of Adantic-no.hurricanes
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Histogram of FL-no.hurricanes
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8. Which is the variable for the top graph? Which type of variable is it?
The annual number of hurricanes in the Atlantic. It is numerical and discrete (we cannot
have half a hurricane).
9. Which is the parameter of interest for the top graph?
The mean number of hurricanes in the Atlantic per year.
10.0n an average year we estimated to see about five (5) hurricanes in the
Atlantic Basin and none (0) of them hitting Florida. Are the two numbers 5
and 0 hurricanes parameters or statistics?
a. 5: parameter; 0O: statistic
b. 5: statistic; 0: parameter
c. Both are statistics
d. Both are parameters
e. Itis impossible to tell without knowing which is py and which is X
11.Which is the value of the median in Florida?
Zero hurricanes. More than 50% of the data falls in the first bin/group on the second
plot. Thus, the 50th percentile/median must be zero.
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Problem 5

The following plot shows a dot plot of the duration of eruptions in minutes for the
Old Faithful Geyser in Yellowstone National Park, Wyoming, USA (Dang).

o~
N
w
.
w
(e}

Duration of eruptions

12.Which is the minimum value approximately? 1.6 minutes

13. Which is the maximum approximately? 5.1 minutes

14. Which is the range? From .5 to 5.6 minutes

15.Describe the shape of the distribution. Bimodal, the distribution of the second
mode seems to be skewed to the left.

16.Which numerical summary is a good measure of the center of the
distribution? Explain why.

The median. As there is the presence of skewness and a lack of symmetry, the

mean is not appropriate.
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Problem 6

A May 2001 Gallup Poll found that many Americans believe in ghosts and other
supernatural phenomena. The poll was based on telephone responses from 1,012
randomly selected adults. The table shows the percentages of people who

expressed belief in various phenomena.
Phenomenon Expressing Belief

Psychic Healing 54%

ESP 50%

Ghosts 38%

Astrology 28%

Channeling 15%

17.1s it reasonable to conclude that 66% of those polled expressed belief in
either ghosts or astrology?

Yes,
% of people expressing belief in ghosts + % of people expressing belief in astrology = 66%

Problem 7

Based on the histogram below:

& 18. What is the class or bin width?
S 2 units. The width of each bin (evident on the x-
= axis).

19. What is the sample size

approximately?
34 observations. The sum of each bin’s
frequency: 10+9+6+4+3+2=34

1 3 5 7 9 11 13
data
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Problem 8

The infant mortality rate is defined as the number of infant deaths per 1,000 live
births. This rate is often used as an indicator of the level of health in a country.
The relative frequency histogram below shows the distribution of estimated infant
death rates for 224 countries for which such data were available in 2014".

(Use this information to answer the following two problems).

Fraction of Countries
o O o o
o = N W A

0O 20 40 60 80 100 120
Infant Mortality (per 1000 Live Births)

20.Which is the variable of study? Which type of variable is it?
The number of infant deaths per 1,000 live births. It is a numerical and discrete variable.

21.What information does the histogram provide?
The histogram shows the distribution of estimated infant death rates for 224 countries
for which such data were available in 2014

22.What proportion of countries has between 0 and 20 infant deaths per 1,000
live births?
Approximately .6 (the sum of the first two bins’ relative frequencies)

23. Would you expect the mean of this data set to be smaller or larger than the
median? Explain your reasoning
The mean will be larger than the median because the distribution is skewed to the right.

24.Which numerical summary is a good measure of the center of the
distribution? Explain why.
The median because the distribution is skewed to the right and the median is a
robust/resistant measure of center.
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Problem 9

Below is a histogram of the lengths, in feet, of 44 Great White Sharks.
(Use this information to answer the following two problems).

Great White Sharks{Feet)
Frequancy g

0 . .

9 10 11 12 13 14 151617 18 19 2021 22

Lenath(feet)

25.What proportion of sharks were between 15 and 20 feet? (n=44)
.568
(6+9+3+5+2)/44.

26.Which is the exact value of x ?
It cannot be estimated as we don’t have the values of the 44 observations

Problem 10

27.Which numerical summary is a good measure of center for the following
distribution?

a) Median y N

b) Mean , 11111

c) Mode ie | |

d) Both median and mean L

e) Median, mean, and mode gl
This is because the distribution lacks outliers and is symmetric. Essentially, with an
approximately normal distribution, the mean = median = mode.

Problem 11
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28.What is a reasonable action if an outlier is a legitimate data value and
represents natural variability for the group and variable measured?
The value should not be discarded; in fact, it may be one of the more interesting values
in the data set.

29. List statistics that give information only about the location of a dataset.
Mean, median, and mode

30. List statistics that give information only about the spread of a dataset.
IQR, standard deviation, and range.

Problem 12

In a survey, students are asked how many hours they study in a typical week. A
five-number summary of the responses is: 2, 9, 14, 20, 60.
(Use this information to answer the following two problems).

31.Which of the following is the best estimate for the mean number of hours
spent studying in a typical week of the students sampled?

a) 4

b) 14

c) 15.1

d) 20

e) 60
Because we are given 60 as the maximum, we know there is at least one outlier on the
right (60 > 20 + 1.5(20 - 9)). Thus, the outlier(s) pull the mean to the right of the median.

32.Fill in the blank in the following sentence. About 75% of the students spent

atleast ____ hours studying in a typical week.

a) 9

b) 14

c) 20

d) 45

e) 60
This question requires that you identify that they are asking for the minimum number of
hours 75% of the students are studying. The answer should be 9 hours, as you have
approximately 75% studying 9 or more hours. If you choose 20 that will mean that 25%
of the students study at least 20 hours.

33.Which measure of center is not resistant to an outlier in the data?

Mean and mode
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Problem 13

Daily air quality is measured by the air quality index (AQI) reported by the
Environmental Protection Agency. This index reports the pollution level and what
associated health effects might be a concern. The index is calculated for five major
air pollutants regulated by the Clean Air Act and takes values from 0 to 300, where
a higher value indicates lower air quality. AQl was reported for a sample of 91 days
in 2011 in Durham, NC. The histogram below shows the distribution of the AQI
values on these days.

0.29
0.15+
0.1+

0.05-

10 20 30 40 50 60
Daily AQI

34.Estimate the median AQI value of this sample.
Between 25 to 30 AQl

35.Would you expect the mean AQI value of this sample to be higher or lower
than the median? Explain your reasoning.
Since the distribution is right skewed the mean is higher than the median.

36.Estimate Q1, Q3, and IQR for the distribution.
Q1: between 15 and 20,
Q3: between 35 and 40,
IQR: Between 20 and 25

11/11
1 Duke, Cetinkaya-Rundel



