2021 TO 2022 AP PROBABILITY AND STATISTICS SUMMER ASSIGNMENT 
Instructor:  Ms. Kathleen Bunce			Room 145
Email:  kbunce@jacksonsd.org
Google Classroom Code:  https://classroom.google.com/c/MzU1NTQ5NTc0MDUw?cjc=5njvojh
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AP Statistics is a rigorous and demanding course.  You must have the dedication to work very hard every day, both independently and in a group.  AP Statistics is a college–level course designed for you to earn 3-4 college credits.  The summer assignment covers the material in the preface and Chapter One of the textbook.  The textbook we will use is, “The Practice of Statistics 6th Edition”.  I will post the instructional videos and the textbook pages on the Google Classroom page.  This assignment must be posted to google classroom by the first day of class.
Enjoy your summer and I look forward to working with you!
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Assignment:
Watch the following YouTube Video on “Why Study Statistics” at the following link:  https://www.youtube.com/watch?v=cIZzl_QS7YA
Write a one-page summary highlighting key reasons to study Statistics. 
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The distribution of a categorical variable lists the categories and gives the frequency (count) or percent
relative frequency (percent or proportion) of individuals that fall in each category.

Pie charts and bar graphs display the distribution of a categorical variable. Bar graphs can also
compare any set of quantities measured in the same units. When examining any graph, ask yourself,
“What do I see?”

Beware of graphs that mislead the eye. Look at the scales to see if they have been distorted to create a
particular impression. Avoid making graphs that replace the bars of a bar graph with pictureswho height
and width both change.

A two-way table of counts organizes data about two categorical variables. Two-way tables are often
used to summarize large amounts of information by grouping outcomes into categories.

The row totals and column totals in a two-way table give the marginal distributions of the two
individual variables. It is clearer to present these distributions as percents of the table total. Marginal
distributions tell us nothing about the relationship between the variables.

There are two sets of conditional distributions for a two-way table: the distributions of the row variable
for each value of the column variable, and the distributions of the column variable for each value of the
row variable. You may want to use a side-by-side bar graph (or possibly a segmented bar graph) to
display conditional distributions.

A statistical problem has a real-world setting. You can organize many problems using the four steps
state, plan, do, and conclude.

There is an association between two variables if knowing the value of one variable helps predict the
value of the other. To see whether there is an association between two categorical variables, compare an
appropriate set of conditional distributions. Remember that even a strong association between two
categorical variables can be influenced by other variables.
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* An association between two variables that holds for each individual value of a third variable can be
changed or even reversed when the data for all values of the third variable are combined. This is

Simpson’s paradox.
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1.2 Summary

« You can use a dotplot, stemplot, or histogram to show the distribution of a quantitative variable. A
dotplot displays individual values on a number line. Stemplots separate each observation into a stem and
a one-digit leaf. Histograms plot the counts (frequencies) or percents (relative frequencies) of values in
equal-width classes.

«  When examining any graph, look for an overall pattern and for notable departures from that pattern.
Shape, center, and spread describe the overall pattern of the distribution of a quantitative variable.
Outliers are observations that lie outside the overall pattern of a distribution. Always look for outliers
and try to explain them. Don’t forget your SOCS!

« Some distributions have simple shapes, such as symmetric or skewed. The number of modes (major
peaks) is another aspect of overall shape. Not all distributions have a simple overall shape, especially
when there are few observations.

«  When comparing distributions of quantitative data, be sure to discuss shape, center, spread, and possible
outliers.

« Remember: histograms are for quantitative data; bar graphs are for categorical data. Also, be sure to use
relative frequency histograms when comparing data sets of different sizes.
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1.3 Summary

« A numerical summary of a distribution should report at least its center and its spread, or variability.
o The mean X and the median M describe the center of a distribution in different ways. The mean is the
average of the observations, and the median is the midpoint of the values.
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When you use the median to indicate the center of a distribution, describe its spread using the quartiles.
The first quartile @, has about one-fourth of the observations below it, and the third quartile s has
about three-fourths of the observations below it. The interquartile range (IQR) is the range of the
middle 50% of the observations and is found by JOR = Qs — Q. An extreme observation is an outlier if
it is smaller than Q1 — (1.5 x IQR) or larger than Qs + (1.5 x IQR).

The five-number summary consisting of the median, the quartiles, and the maximum and minimum
values provides a quick overall description of a distribution. The median describes the center, and the
quartiles and extremes show the spread.

Boxplots based on the five-number summary are useful for comparing distributions. The box spans the
quartiles and shows the spread of the central half of the distribution. The median is marked within the
box. Lines extend from the box to the smallest and the largest observations that are not outliers. Outliers
are plotted as isolated points.

The variance $%and especially its square root, the standard deviation s, are common measures of
spread about the mean as center. The standard deviation s, is zero when there is no variability and gets
larger as the spread increases.

The median is a resistant measure of center because it is relatively unaffected by extreme observations.
The mean is nonresistant. Among measures of spread, the /OR is resistant, but the standard deviation is
not.

The mean and standard deviation are good descriptions for symmetric distributions without outliers.
They are most useful for the Normal distributions introduced in the next chapter. The median and /OR
are a better description for skewed distributions.

Numerical summaries do not fully describe the shape of a distribution. Always plot your data.
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Quiz 1.1A AP Statistics Name:

1. Below is some information about the tallest buildings in the world (completed by 2012).

Building Country Height, m  Floors Use Year buiit
Burj Khalifa United Arab Emirates 828 163 Mixed 2010
Makkah Royal Clock Tower Hotel Saudi Arabia 601 120 Hotel 2012
Taipei 101 Taiwan 508 101 Office 2004
Shanghal World Financial Center China 492 101 Mixed 2008
International Commerce Center China 484 108 Mixed 2010
Petronas Tower 1 Malaysia 452 88 Office 1998
Zifeng Tower China 450 89 Mixed 2010
Willis (Sears) Tower United States 442 108 Office 1974
Kingkey 100 China 442 100 Mixed 2012
?::::rxhou International Finance China 438 103 Mixed 2010

(a) What are the individuals in this data set?

(b) Identify the variables that were recorded, and indicate whether each one is categorical or
quantitative.
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(c) Here is a pie chart for the distribution of the
variable “Use.” Fill in the blanks with the
appropriate values of the variable.

(d) Below is a graph showing the total number of floors for the four buildings completed in 2010.
What’s wrong with the way the information is presented in this graph?
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2. Researchers looking at the relationship between the type of college attended (public or private
and achievement gather the following data on 3265 people who graduated from college in the same y
The variable “management level” describes their job description 20 years after graduating from colleg

Type of College
[ Public Private
High | 75 107
Management level Medium | 962 794
Low | 732 595

(a) Calculate the marginal distribution of management level in percents.

(b) Find the conditional distribution of management level for each college type, in percents.
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(c) Sketch a segmented bar graph for the two conditional distributions in (b).

(d) Write a brief description of what the information in (b) and (c) tells you about the relationship
between these variables.
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Quiz 1.2B AP Statistics Name:

1. How much disk space does your music use? Here are the files sizes (in megabytes) for 18 randomly
selected files on Tim’s mp3 player:

1 13 13 16 19 19 21 22 24
25 27 30 44 47 50 56 62 15

(2) Make a dotplot of these data.

(b) Describe the overall pattern of the distribution and any departures from that pattern.
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2. The histogram below shows the distribution of electoral votes for the 50 United States and the
District of Columbia, based on the 2010 census. Describe the shape, center, and spread of the
distribution.

‘Biectoral votes per stzte based 0n 2010 cansus
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3. Ofthe 50 species of oaks in the United States, 28 grow on the Atlantic coast and 11 grow in
California. We are interested in the distribution of acorn volumes among oak species. Here are back-
to-back stemplots on the volumes of acorns (in cubic centimeters) for these 39 oak species:
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Use the stemplots to compare the distribution of acorn sizes between Atlantic Coast and California
oak species.
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Quiz 1.3A AP Statistics Name:

1. How much oil wells in a given field will ultimately produce is crucial information in deciding
whether to drill more wells. Here are the estimated total amounts of oil recovered from 38 wells in
the Devonian Richmond Dolomite area of the Michigan basin, in thousands of barrels. The data is
provided in ascending order, along with a dotplot.

3 22 35 43 49 57 70 92
13 25 35 43 50 59 70 98
15 31 37 45 50 63 74 157
19 33 37 48 53 65 80
21 35 38 48 56 66 82

(4 25 50 75 100 125 150
Total Ot Recovered (thousands of barels)

(a) What measures would you use to describe the center and spread of these data? Justify your
answer.
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(b) Find the five-number summary for these data.

(c) Are there any outliers? Justify your answer.

(d) Draw a boxplot of this distribution.
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(e) For the oil well data on the previous page, how can you tell without doing any calculations, that the
mean of these data is larger than the median?

2. Five students reported the amount of time (in minutes) they spent studying for an AP Statistics test
the night before the test. Here are the results:

45 50 60 65 80

Calculate the mean and standard deviation of study time using the formula for each. Show your
work!
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3. Below are dotplots for three small datasets: A, B, and C. Without performing any calculations, rank
the standard deviations of the datasets from lowest to highest. Justify your answer.
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You are responsible for the concepts and skills covered in Chapter 1 on the first full day of school. You will be
assessed over these topics after a brief review of the skills and an opportunity to ask questions.

Day Topics Objectives: Students will be able to...
*  Identify the individuals and variables in a set of data.
1| Chapter 1 Introduction ®  Classify variables as categorical or quantitative. Identify units of
measurement for a quantitative variable.
1.1 Bar Graphs and Pie Charts, '« Make and interpret bar graphs for categorical variables.
2 | Graphs: Good and Bad, Analyzing e Calculate marginal and joint relative frequencies from a two-way table.
Data on Two Categorical Variables o Identify what makes some graphs deceptive.
o Calculate conditional relative frequencies from a two-way table.
3 | 1.1 Relationships Between Two *  Use bar graphs to compare distributions of categorical data.
Categorical Variables e Describe the nature of the association between two categorical variables in
context.
4 | 1.2 Dotplots, Stemplots, Histograms, | o Make and interpret dotplots, stemplots, and histograms of quantitative data.
Describing Shape o Identify the shape of a distribution from a graph.
1.2 Describing Distributi *  Describe the overall pattern (shape, center, variability) of a distribution and
;= Describing Jistributions, identify any major departures from the pattern (like outliers).
5 | Comparing Distributions, Using y major rom !
. . e Compare distributions of quantitative data using dotplots, stemplots, and
Histograms Wisely B
histograms.
1.3 Measuring Center: Mean and Calculate and interpret measures of center (mean, median) in context.
6 Median, Comparing Mean and e Calculate and interpret measures of variability (range, standard deviation,
Median, Measuring Variability: IQR) in context.
Range, Standard Deviation, IQR *__ Explain how outliers and skewness affect measures of center and variability.
1.3 Identifying Outliers, Making and | *  \dentify outliers using the 1.5 X IQR rule.
N ~ . *  Make and interpret boxplots of quantitative data.
7 Interpreting Boxplots, Comparing. N N L
P N e Use boxplots and numerical summaries to compare distributions of
Distributions with Boxplots -4
quantitative data.
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Introduction Summary

« Statistics is the science and art of collecting, analyzing, and drawing conclusions from data.

« A data set contains information on a number of individuals. Individuals may be people, animals, or
things. For each individual, the data give values for one or more variables. A variable describes some
characteristic of an individual, such as a person’s height, gender, or salary.

« A categorical variable places each individual into one of several groups, such as male or female. A
quantitative variable has numerical values that count or measure some characteristic of each
individual, such as number of siblings, height in centimeters or salary in dollars.

o The distribution of a variable describes what values the variable takes and how often it takes them.
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1.1 Summary




