Continuous Improvement Toolkit

Scatter Plots
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- Scatter Plots

0 Adiagram that shows whether two variables are correlated.

0 Shows patterns in the relationship that cannot be seen by just
looking at the data.

0 Used as a first step in analyzing correlation between pairs of
variables before conducting advanced statistical analyses.

O Works with both continuous and count data.
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- Scatter Plots

Example:

0 Aline manager for example may want to check the relationship
between:

- The number of training hours and employee productivity.
- The number of defects and the experience of the staff.
- The equipment downtime and its cost of maintenance.

# of Defects

Years of experience
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- Scatter Plots

Other Examples:
Q The relationship between:
Driving speed and fuel consumption.

- The number of people working on
a shift and the average answer time
in a call center.

- The number of years of education
someone has and the annual income
of that person.
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U

Used to visually investigate the relationship
between two variables.

Used to verify that a change in one variable
can affect the other variable.

Helps detecting the primary factors that are O
really causing a problem.

Helps eliminating non-critical factors from consideration.
Used to determine the strength of the relationship.

Used with statistical tools to support or reject hypotheses about
the data.
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- Scatter Plots

0 When comparing an input with an output variable.
- The explanatory variable is normally placed on the horizontal axis.
- The response variable is placed on the vertical axis.

YA Response

You may also compare two input
or output variables

Explanatory
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How to Construct a Scatter Plot?

u

u
u
.

O

Collect the two paired sets of data.
Create a summary table of the data.
Draw and label the horizontal and vertical axes.

Plot the data pairs on the diagram by placing a dot at the
intersection of each data pair.

Look at how the two variables vary together.
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0 Scatter plots can indicate several types of correlation:

No correlation when the data points are
scattered randomly without showing
any particular pattern
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A negative correlation occurs when the
values of one variable increase as the values
of the other decrease

The fitted line slopes from upper left to lower right
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Scatter plots can also indicate nonlinear
relationships between variables
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Example:
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The volume and the diameter of sample trees in a forest
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Example — An analysis that was conducted for diagnosing the
presence of diabetes at a workplace.
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Example — An analysis that was conducted for diagnosing the
presence of diabetes at a workplace.

500 R The population is generally
young (75.8% are below thirty).
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Example — An analysis that was conducted for diagnosing the
presence of diabetes at a workplace.

5004

R The population is generally
young (75.8% are below thirty).

4004

This scatter plot illustrates that
there is no obvious relationship
between age and glucose
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Example — An analysis that was conducted for diagnosing the
presence of diabetes at a workplace.

500 R The population is generally
young (75.8% are below thirty).

4004

This scatter plot illustrates that
there is no obvious relationship
between age and glucose
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Matrix Plots:
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Matrix Plots:
O Summarizes the relationship between several variables.
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- Scatter Plots

Matrix Plots:
O Summarizes the relationship between several variables.
0 Produces a scatter plot for every combination of variables.

- e kK Ll o
80 Salary ., o o : ..::
. ’ s B ) ... e ® *
€3 O.'. Publication * “ .o
. . s e o "o
e : * o..:.

. . 20 . ‘.“ . R °*
Potential correlations can oo . et

.. [ ]
10 . . [] . Years

then be identified P A go I

60 BO 100 1] 10 20



- Scatter Plots

Matrix Plots:
O Summarizes the relationship between several variables.

0 Produces a scatter plot for every combination of variables.
0 Allows to visually assess the variables that might be related.
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Example:

3 6 9
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There is a relationship between the years of experience and salaries

The number of publications does not appear to be correlated with the
years of experience
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Further Information:

0O When the relationship is not so clear, Correlation can be used
to help determine if a relationship exists between the variables.
Regression techniques go a step further by defining the
relationship in a mathematical format.

0 Be careful before concluding that there is a direct cause-and-
effect relationship between the variables. There might be a
third factor that is causing the change in the two variables.

0 You can also illustrate a stratification factor in the scatter plot.
For example, the relationship between a process output and a
process input for two different settings.
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Example - The amount of sales per month generated at two
locations:

0 The plotted points form a negative slope.

0 The sales at location B is inversely related to the sales at
location A.

0O Does this mean that location A caused the decrease in sales at
location B, or vice versa?
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-- Scatter Plots

Example - The amount of sales per month generated at two
locations:

0 The plotted points form a negative slope.

0 The sales at location B is inversely related to the sales at
location A.

0O Does this mean that location A caused the decrease in sales at
location B, or vice versa?

40 &
* *
L L

Answer: Not necessarily,
unless the two locations
are direct competitors. o

20 .

Location B

0 10 20 20 40
Location A
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Graph the Data Scatter plot
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