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Exploring One-Variable Data

What we will cover

1 Variables and data

2 Displaying categorical data

3 Displaying quantitative data

4 Describing a distribution

5 Summary statistics

6 The normal distribution



Exploring One-Variable Data
Variables

Variables and data

Statistics learns from data
through variability . Each
variable is one of two types:

categorical : a group (eye
colour)
quantitative : a number
(height)

Descriptive statistics
summarize a sample; inference
generalizes to a population.

categorical

discrete continuous

quantitative



The vocabulary the whole course rests on

statistics the science of learning from data – numbers or labels collected from
the real world

a parameter a numerical summary of a whole population

a statistic a numerical summary of a sample – and it varies from sample to sample

a variable a characteristic that can differ between individuals

categorical places an individual in a group – shown with bar charts and pie
charts

quantitative a numerical measurement – shown with dotplots, histograms and boxplots

Descriptive statistics summarises the sample; inferential statistics uses it to say
something about the population. The whole course is the second.
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Exercises 2.1·2.3

AP STATISTICS • EXERCISE SHEET

1.8 Graphical Representations of
Summary Statistics

Name: Class: Date: Total: 9 marks

KEY WORDS boxplot箱线图 • five-number summary五数概括 • percentiles百分位数
• median中位数 • outliers离群值

Objective
Build the skills to answer exam questions on graphical representations of summary
statistics.

You must be able to:

• construct a boxplot 箱线图 from the five-number summary 五数概括
• mark outliers with the 1.5× IQR rule (a modified boxplot)
• estimate percentiles 百分位数 and describe position

1 Key knowledge and worked examples
Study these first. Each one shows the method for a question type used later.

The five-number summary and boxplot
The five-number summary is minimum, Q1, median, Q3, maximum. A boxplot
draws a box from Q1 to Q3 (with the median inside) and whiskers to the extremes.

The 1.5 IQR rule
A value is an outlier if it is below Q1 − 1.5× IQR or above Q3 + 1.5× IQR.

Percentiles
Read position (percentiles) from a boxplot or ogive – e.g. Q3 is the 75th percentile.

2 Practice
2.1 Name the five values in a five-number summary. [2]
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2.3 For a data set with Q1 = 10 and Q3 = 20, find the IQR. [1]

3 Exam-style questions
3.1 A boxplot is built from the [1]

A mean and standard deviation
B five-number summary
C histogram
D z-scores

3.2 A value is an outlier if it is more than ______ × IQR beyond a quartile. [1]

A 1

B 1.5

C 2

D 3

3.3 A data set has Q1 = 15 and Q3 = 27.

(a) Find the IQR. [1]

(b) Find the upper outlier boundary, Q3 + 1.5× IQR. [2]
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Solutions
Each answer shows the steps, then the result.

2.1

• minimum, Q1, median, Q3, maximum

2.2

• a value below Q1 − 1.5× IQR or above Q3 + 1.5× IQR

2.3

• 20− 10 = 10

3.1 B

• five-number summary.

3.2 B

• 1.5.

3.3

(a)

• 27− 15 = 12

(b)

• 27 + 1.5× 12 = 27 + 18 = 45
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Exercise 3.3 (a)

2.2 State the rule for identifying an outlier. [1]

2.3 For a data set with Q1 = 10 and Q3 = 20, find the IQR. [1]
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3.3 A data set has Q1 = 15 and Q3 = 27.
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(b) Find the upper outlier boundary, Q3 + 1.5× IQR. [2]
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Exercise 3.3 (b)

2.2 State the rule for identifying an outlier. [1]

2.3 For a data set with Q1 = 10 and Q3 = 20, find the IQR. [1]

3 Exam-style questions
3.1 A boxplot is built from the [1]
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C histogram
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