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Graphs, Charts, and

Tables- Describing

Your Data

Chapter 2
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Learning Outcomes

Outcome 1. Construct frequency distributions both manually and with your

computer.

Outcome 2. Construct and interpret a frequency histogram.

Outcome 3. Develop and interpret joint frequency distributions.

Outcome 4. Construct and interpret various types of bar charts.

Outcome 5. Build a stem and leaf diagram.

Outcome 6. Create a line chart and interpret the trend in the data.

Outcome 7. Construct a scatter diagram and interpret it.
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2.1 Frequency Distributions and

Histograms

• Frequency Distribution

– A summary of a set of data that displays the

number of observations in each of the

distribution’s distinct categories or classes

Student

Ages
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Frequency Distributions

Number of Different

Product Categories

Purchased by Walmart

Customers

 

 

Create a Frequency

Distribution
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Frequency Distributions
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Discrete Data

• Data that can take on a countable number

of possible values

– Examples

• Student Ages

• Walmart Customer Product Categories

• Number of Late Deliveries Per Month

• Number of Touchdowns Scored Per Game

• Others?
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Developing Frequency Distribution

for Discrete Data

• Step 1: List the possible values

Number of Late Deliveries Per Month
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Developing Frequency Distribution

for Discrete Data

• Step 1: List the possible values.

• Step 2: Count the number of occurrences

            at each value.

FRf=

fi + ... fr

N
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Relative Frequency

• Step 3: The proportion of total observations that

are in a given category.

 

 

 
- Total number of observations

k  - The number of different values for the discrete variable
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Number of Late Deliveries Per Month

Relative Frequency Distribution

During 13.3% of the

months, the company had 0

late deliveries.

4
.133

30
=
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Discrete Data Frequency Distribution

• Example:  An advertiser asks 200 customers how many

days per week they read the daily

newspaper.

 Number of

days read
Frequency

Relative

Frequency

0 44 .22

1 24 .12

2 18 .09

3 16 .08

4 20 .10

5 22 .11

6 26 .13

7 30 .15

Total 200 1.00

 

9% of the people in the

sample report that they read

the newspaper 2 days per

week.

18
.09

200
=
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How to Do It in Excel 2016?

Variable of Interest

 Number of Nike

Frequency Distribution
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Grouped Data Frequency Distributions

• Continuous data

– data whose possible values are uncountable

and that may assume any value in an interval

(weight, length, time)

• Discrete data with many possible

outcomes (income, stock prices, GPA’s)

• Summarized in a grouped data frequency

distribution

• Data are organized in classes.

 



 Copyright © 2018 Pearson Education, Ltd. Slide - ‹#›A LWAY S  L E A RN ING

Criteria for Building Classes

• Classes must be mutually exclusive.
– Classes do not overlap.

• Classes must be all-inclusive.
– A set of classes contains all possible data values.

• Classes should be of equal width, if

possible.
– The distance between the lowest and the highest

possible values in each class is equal for all classes.

• Empty classes should be avoided.
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Developing Frequency Distribution

for Continuous Data

• Step 1: Determine the number of classes.

• Step 2: Establish the class width.

• Step 3: Determine the class boundaries for

each class.

– the upper and lower values of each class

• Step 4: Determine the class frequency for

each class.

– number of data points in each class



 Copyright © 2018 Pearson Education, Ltd. Slide - ‹#›A LWAY S  L E A RN ING

How Many Classes?

• Too Many (Narrow class intervals)

– May yield a very jagged

distribution with gaps from empty

classes

– Can give a poor indication of how

frequency varies across classes

• Too Few (Wide class intervals)

– May compress variation too much

and yield a blocky distribution

– Can obscure important patterns of

variation
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How Many Classes?

• Rule of thumb: between 5 and 20 classes

• 2k ≥ n rule,

– where k is the number of classes and is

defined to be the smallest integer so that

2k ≥ n, where n is the number of data values

• The minimum class width:
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Grouped Data Frequency Distributions

72 Cities
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Step 1: Determine the number of classes

• Rule of thumb: between 5 and 20 classes

• 2k ≥ n rule,

– where k is the number of classes and is

defined to be the smallest integer so that

2k ≥ n, where n is the number of data values

27 = 128 ≥ 72

 

Use 7 Classes.
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2: Establish the Class Width

• The minimum class width:

            W =   High Value – Low Value

                             # of Classes

 

            W =  1,492 – 35  =   208.1429

                            7

Round up to “Nicer” class width  =   225
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Step 3: Determine the Class

Boundaries for Each Class

Class Boundaries
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Step 4: Determine the Class

Frequency for Each Class
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More on Frequency Distributions

• Cumulative Frequency Distribution

– a summary of a set of data that displays the

number of observations with values less than or

equal to the upper limit of each of its classes

• Cumulative Relative Frequency Distribution

– a summary of a set of data that displays the

proportion of observations with values less than

or equal to the upper limit of each of its classes

2-23
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Example: DVD Movies Owned

2-24
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Frequency Histogram

• A Graph That Displays a Frequency

Distribution

– Horizontal Axis Contains the Possible

Outcomes for the Variable of Interest

– Vertical Axis Shows the Frequency for Each

Possible Outcome

– No Gaps Between Bars

 -

Rectangle
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Frequency Histogram

Number of Late Deliveries Per Month



Frequency Histogram
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Histograms Provide Information

• Displays the Center of the Data

• Displays the Spread in the Data

• Displays the Shape of the Data

 



Loading…
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Histograms Provide Information

Same Spread – Same Shape – Different Centers

·

nS

twdiz
center
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Histograms Provide Information

Same Center – Different Spread – Different Shape

Heins
arch

they
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Grouped Data Histogram –

Weight for NBA Players (12 Classes)

at most 1

at least I

↑ EX :

(169
,
1818

Switch the Shape of the brackets
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Grouped Data Histogram –

Excel 2016
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Grouped Data Histogram –

Weight for NBA Players (7 Classes)
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Example: Relative Frequency

Distributions and Ogives
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Relative Frequency and Ogive –

Example (NBA Player Weights)
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Joint Frequency Distribution

• Data are characterized by more than one

variable.

• Can be constructed for qualitative and

quantitative variables.

• Step 1: Obtain the data.

– Example:

.               .                  .

.               .                  .

.               .                  .
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Joint Frequency Distribution

• Step 2: Construct the rows and columns of

the joint frequency table.
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Joint Frequency Distribution

• Step 3: Count the number of joint

occurrences at each row level and each

column level for all combinations of row

and column values and place these

frequencies in the appropriate cells.
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Joint Frequency Distribution

• Step 4: Calculate the row and column

totals.

40 Customers Paid By

Charge and Used

Garage 1
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2.2 Bar Charts, Pie Charts, and

Stem and Leaf Diagrams

Categorical

Data

Bar

Charts

Pie

Charts

Quantitative

Data

Stem and Leaf

Diagrams
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Bar Charts

• A graphical representation of a categorical

data set in which a rectangle or bar is

drawn over each category or class

• The length or height of each bar

represents the frequency or percentage of

observations or some other measure

associated with the category.

• The bars may be vertical or horizontal.
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Bar Chart Example (Vertical)
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Bar Chart Example (Vertical)
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Bar Chart Example (Horizontal)
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Bar Chart Example (Vertical)
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Pie Charts

• A graph in the shape of a circle.

• Use to show visually the parts of a total

• The circle is divided into “slices”

corresponding to the categories or classes

to be displayed.

• The size of each slice is proportional to the

magnitude of the displayed variable

associated with each category or class.
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Constructing Pie Chart

• Step 1: Define the categories for the variable of

interest.

• Step 2: For each category, determine the

appropriate measure or value. The value

assigned to each category is the proportion the

category is to the total for all categories.

• Step 3: Construct the pie chart by displaying one

slice for each category that is proportional in size

to the proportion the category value is to the

total of all categories.

2-47
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Pie Chart Example

2-48

Golfers’ Responses to What

Technology is Most

Important in Determining

Driving Distance off the Tee.
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Pie Chart Example
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Incorrect Use of a Pie Chart

The Tax Dollars Allocated by the State of Idaho to Each of

the Four Higher Education Facilities in the State
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Why is This the Wrong Type of

Chart?
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Stem and Leaf Diagrams



Stem and Leaf Diagrams
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Stem and Leaf Diagrams
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2.3 Line Charts, Scatter Diagrams,

and Pareto Charts

• Line Chart

– A two-dimensional chart showing time on the

horizontal axis and the variable of interest on

the vertical axis – Use to Display Time-Series

• Scatter Diagram

– A two-dimensional graph of plotted points in

which the vertical axis represents values of one

quantitative variable and the horizontal axis

represents values of the other quantitative

variable
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Line Chart Example
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Constructing Line Charts

• Step 1: Identify the time-series variable of

interest and determine the maximum value and

the range of time periods covered in the data.

• Step 2: Construct the horizontal axis for the time

periods. Construct the vertical axis with a scale

appropriate for the range of values.

• Step 3: Plot the points of the graph and connect

them with straight lines
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Line Chart Example – Separate Charts
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Line Chart Example – Both Variables

on Same Chart



 Copyright © 2018 Pearson Education, Ltd. Slide - ‹#›A LWAY S  L E A RN ING

Improved Line Chart – Two Vertical Axes
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Scatter Diagram

• Also called the scatter plot

• Shows the relationship between two

quantitative variables

• Dependent Variable

– Values are thought to be a function of another

variable

• Independent Variable

– Values are thought to impact the values of the

dependent variable
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Scatter Diagrams Reveal Relationships



 Copyright © 2018 Pearson Education, Ltd. Slide - ‹#›A LWAY S  L E A RN ING

Constructing Scatter Diagrams

• Step 1: Identify the dependent and independent

variable.

• Step 2: Collect values for the two variables.

• Step 3: Construct the horizontal axis using the

independent variable. Construct the vertical axis

using the dependent variable

• Step 4: Plot the points of the graph. (don’t

connect the points.)



 Copyright © 2018 Pearson Education, Ltd. Slide - ‹#›A LWAY S  L E A RN ING

Scatter Diagram Example

Volume

per day

Cost per

day

23 125

26 140

29 146

33 160

38 167

42 170

50 188

55 195

60 200
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Scatter Diagram Example
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Pareto Chart – A Special Type of

Bar Chart

• Used to Separate the “Vital Few” from the

“Trivial Many”

• Bars represent categorical values and are

organized from high to low
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Pareto Chart – A Special Type of

Bar Chart

• Example: A Company Tracks Causes of

   Machine Downtime and the Minutes of

        Downtime Associated With Each Cause.

        Present Data as a Pareto Chart.
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Pareto Chart – A Special Type of

Bar Chart
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Using Excel 2016 to Build Graphs

See Excel Tutorials for Details


