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Exploring Two-Variable Data

What we will cover

1 Related variables

2 Two categorical variables

3 Scatterplots and correlation

4 The regression line

5 Residuals and fit

6 Departures from linearity
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y



Exploring Two-Variable Data
Related

Related variables

When two variables change together, they
show an association .

explanatory variable predicts
response variable is the
outcome

An apparent pattern may be real – or
a fluke of this one sample.

study hours

test score

explains

explanatory

response



Exploring Two-Variable Data
Scatter

The regression line, term by term

Correlation coeffi-
cient

The correlation coefficient r measures the strength and direction
of a linear relationship, between −1 and 1 – and it has no units.

Slope The slope is the predicted change in y for each one-unit increase
in x – state it in context, with the units.

y-intercept The y-intercept is the predicted y when x = 0: meaningful only if
x = 0 is inside the data’s range.

Both from r b = r sy
sx

, and the line always passes through (x, y).

r describes the scatter; the line predicts from it. A high r still says nothing about causation.
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Exercises 2.1·2.3

AP STATISTICS • EXERCISE SHEET

2.4 Representing the Relationship
Between Two Quantitative Variables

Name: Class: Date: Total: 9 marks

KEY WORDS scatterplot散点图 • form形态 • direction方向 • strength强度

Objective
Build the skills to answer exam questions on the relationship between two quanti-
tative variables.

You must be able to:

• display two quantitative variables with a scatterplot 散点图
• describe the direction 方向, form 形态, and strength 强度 of the pattern
• identify outliers or departures from the pattern

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

Scatterplots
A scatterplot plots two quantitative variables, one on each axis.

Direction, form, strength
• Direction – positive (both rise) or negative (one rises as the other falls).
• Form – linear or curved.
• Strength – how tightly the points cluster around the pattern.

Note any outliers or points that depart from the overall pattern.

2 Practice
2.1 State what a scatterplot displays. [1]
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2.2 Name the three things to describe about a scatterplot’s pattern. [2]

2.3 State what a “negative direction” means. [1]

3 Exam-style questions
3.1 A scatterplot displays [1]

A one categorical variable
B two quantitative variables
C a boxplot
D a mean

3.2 As one variable rises and the other falls, the direction is [1]

A positive
B negative
C zero
D curved

3.3 A scatterplot of height versus weight rises to the right in a tight straight-line pattern.

(a) State the direction. [1]

(b) State the form. [1]

(c) State the strength. [1]
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Solutions
Each answer shows the steps, then the result.

2.1

• two quantitative variables, one on each axis

2.2

• direction, form, strength

2.3

• as one variable increases, the other tends to decrease

3.1 B

• two quantitative variables.

3.2 B

• negative.

3.3

(a)

• positive

(b)

• linear

(c)

• strong
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2.2 Name the three things to describe about a scatterplot’s pattern. [2]

2.3 State what a “negative direction” means. [1]
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3.1 A scatterplot displays [1]
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D a mean
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3.3 A scatterplot of height versus weight rises to the right in a tight straight-line pattern.

(a) State the direction. [1]
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(c) State the strength. [1]
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Exercise 3.3 (b)

2.2 Name the three things to describe about a scatterplot’s pattern. [2]

2.3 State what a “negative direction” means. [1]
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3.1 A scatterplot displays [1]
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(a)

• positive
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Exercise 3.3 (c)
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