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Abstract  
The starting point for analysis should always be a graphical representation of the data. Graphics 
are a valuable tool for exploring and summarizing data. They often uncover patterns (e.g. 
clusters and outliers) and provide strategies for further analysis. These strategies may involve 
segmentation and/or analysis with and without outliers. Several of the plot platforms found in 
JMP® v.81: the Overlay, Spinning, Surface, and Contour Plots are useful in creating an 
understanding and conveying an understanding of data patterns. 
 
 
Introduction  
 

The starting point for analysis should always be a graphical representation of the data. 
Graphics are a valuable tool for exploring and summarizing data. They often uncover patterns 
(e.g. clusters and outliers) and provide strategies for further analysis. These strategies may 
involve segmentation and/or analysis with and without outliers. This brief presentation will serve 
as an introduction to visualization using several of the plot platforms found in JMP®: the 
Overlay, Spinning, Surface, and Contour Plots. These plots are found under the ‘Graph’ menu. 
We will be using version 8 of JMP® for this presentation, and all manipulations described here 
may be found in the JMP® online manual: the User’s Guide (predominantly in the ‘Graph 
Menu’).  

The Overlay Plot creates plots of one X variable and multiple Y variables shown on a single 
X axis or multiple X axes. If two different scales are used for the Y axis, they can still be 
overlaid by using a right axis. Although the X variables can be Numeric or Character Model 
Types, the Y variables must be Numeric. It is important to understand that regression can not be 
performed using this platform. The ‘Fit Y by X’ should be used instead. 

The Spinning Plot displays a 3-D view of points for three variables at a time from the 
columns selected. It is located under the Scatterplot 3D platform. It also performs an 
approximation of higher dimensions through principal components. It gives factor analysis style 
rotations of principal components which correspond to variable direction clusters. 

The Surface Plot displays a 3-D view of surfaces for two variables at a time from the 
columns selected. It can display sheets, points, isosurfaces, or density grids. It also functions as 
an option in model fitting. 

The Contour Plot shows contours of a response in a rectangular coordinate system. It allows 
several options including specifying the number of contour levels, line or filled contours, show 
points, label contours with response values, coloring schemes, and saving contour construction 
information in a data table. 
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Overlay Plot 
Two Variables on a Single Y-axis 
 
We will use the Spring.JMP®2 file. The data table is a sample of weather in Raleigh NC for 

the month of April, obtained from the weather service. It has a row for each day in April which is 
denoted in the column ‘April’. We are interested in comparing humidity at different times of the 
day during the course of the month.  Launch JMP® and select ‘File’, ‘Open’, and ‘Spring.jmp’. 
It is located in the folder:  

C:\Program Files\SAS\JMP\8\Support Files English\Sample Data.  
The data file appears as follows: 
 

 
 
Select ‘Graph’ and ‘Overlay Plot’.  
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You will see the following launch dialog: 

 
 
For Y, select ‘Humid1:PM’ and ‘Humid4:PM’. For X, select April. The arrows signify on 

which X axis the variable appears. To put one of the Y variables on the right-hand axis, click on 
it in the Y role and click the ‘Left Scale/Right Scale’ button. Since these use a similar scale, we 
will leave them on the same left-hand Y axis. It will appear as follows: 

 
Select ‘OK’. 
It will appear as follows: 
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 There is a legend at the bottom of the plot which identifies the markers and colors which 
identify each Y variable. From a review of the plot, we can see that the two humidity readings 3 
hours apart generally track together and that one reading is not consistently higher than another. 
Most of the changes in humidity are due to daily differences. 
 



5 

Two Variables with a Second Y-axis 
 
Open the ‘Stock Prices.jmp2’ file. This data contains a stock’s opening, closing, high and low 
prices along with volumes for different dates.  It will appear as follows: 

 
 
Although the prices and volumes are of different scale, we can still use the overlay plot, but with 
two different axis. Select ‘Graph’, ‘Overlay Plot’ and assign ‘High’, ‘Low’, Close’, and 
‘Volume’ as Y. Select ‘Volume’ and click ‘Left Scale/Right Scale’. Select ‘Date’ as X. It will 
appear as follows: 

 
Select ‘OK’. 
It will appear as follows: 
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This plot show two stock price drops whereas the volume remains consistent over the duration of 
the plot. 
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Grouping Variables 
Several plots can appear in one window through the use of grouping variables. Using one 
grouping variable, the plots will appear stacked. Using two grouping variables, the plots will 
appear as a matrix. The ‘Separate Axes’ option shows plots with their own axes. 
Open file ‘Big Class’. This data set contains class information for students including sex, height, 
and weight. It will appear as follows: 

 
Select ‘Graph’, ‘Overlay Plot’ and assign ‘height’ as Y , ‘weight’ as X, and ‘age’ and ‘sex’ as 
grouping variables. It will appear as follows: 

 
 
Select ‘OK’. 
 
 
It will appear as follows (Note: only a portion of the plot is displayed): 
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Although this may be useful in some situations, where there are too few points and many graphs 
such as in this situation, it would be better to have all the points in one graph to identify 
relationships. Select ‘Overlay Plots’ and ‘Overlay Groups’. It will appear as follows: 

 
This is more informative, but it would be better if sex and age were more easily identifiable. 
Let’s go back to the data table. We will give males and females different markers and create a 
gradient for age. Select a cell with ‘M’. Next to Row red arrow, select ‘Row Selection’ and 
‘Select Matching Cells’. Next to Row red arrow, select ‘Markers’ and ‘Y’. All males will be 
marked by a ‘Y’. Next to Row red arrow, select ‘Row Selection’ and ‘Invert Row Selection’. 
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Next to Row red arrow, select ‘Markers’ and ‘X’. All females will be marked by an ‘X’. To 
create a graph, select ‘Fit Y by X’. Select ‘height’ as ‘Y, Response’ and ‘weight’ as ‘X, Factor’. 
Select ‘OK’. To add a gradient of colors by age, right-click inside the graph and select ‘Row 
Legend’. Select ‘age’ and for ‘Colors:’, select  ‘White to Red’. Select ‘OK’. 
It will appear as follows: 

 
We can see that among students over 120 lbs and over 65 inches, most are males and that the 
older students are also taller and heavier as we would expect. 
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Spinning Plots 
We will use the Solubility.jmp2 file. Select ‘File’, ‘Open’, and ‘Solubility.jmp’. For this data set, 
chemical compounds were measured for solubility in different solvents. This table shows the log 
of the partition coefficient (logP) of 72 organic solutes in 6 aqueous/nonpolar systems. The data 
file will appear as follows: 

 
Select ‘Graph’, ‘Scatterplot 3D’ and all the variables as ‘Y, Columns’. This allows you to select 
different groups of 3 later. If you specify a ‘Weight’ variable, it will draw the points as balls with 
their volumes scaled by the ‘Weight’ variable. Select ‘OK’.  
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It will appear as follows: 

 
Initially, the first three variables are plotted, but others may be selected from the bottom axis 
controls. Normal Contour Plots can be drawn at a specified percentage of coverage and with a 
specified transparency (0 = transparent, 1 = opaque). Either a single shell can be selected 
(ungrouped option) or multiple contours based on the levels of a column (grouped option). Using 
the ungrouped option with 0.95 coverage and 0.5 transparency, it will appear as follows: 
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This plot is useful for identification of potential outliers for further investigation.  
A ‘Nonpar Density Contour’ is also available which draws a 95 % kernel contour around the 
points for non-normally distributed data. It also has the grouped and ungrouped option, but also a 
control panel with three levels of contour, transparency, bandwidth, and resolution. 
To change display options, right-click inside the plot and select ‘Settings’ to produce a popup 
menu which will appear as follows: 

 
The settings can be reset to their original settings by selecting ‘Reset’. ‘Done’ closes the dialog 
box. The walls, grids, axes, and box can be removed. Marker, graph, and text size can be 
enlarged or diminished using the appropriate sliders.  
Spinning the plot can be accomplished in three ways: 

• Click and drag the mouse 
• Keypad arrows 
• Arrow keys 

To spin, hold the mouse button or keys down and the spinning continues as long as the mouse 
button or keys are held down. To maintain a continuous spin, Shift-click. To stop the spinning, 
click inside the plot. 
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Surface Plots 
We will use the Tiretread.jmp2,3 file. Select ‘File’, ‘Open’, and ‘Tiretread.jmp’.  
The data file will appear as follows: 

 
Select ‘Graph’, ‘Surface Plot’ and ‘Silica’, ‘Silane’, and ‘Sulfur’ as ‘Columns’. Select ‘OK’. It 
will appear as follows: 

 
Notice that this looks a lot like the Scatterplot 3D at this point. Under ‘Dependent Variables’ and 
‘SULFUR’, select ‘Surface’. It will appear as follows: 
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However, a surface plot of a prediction formula with the data as points is more informative. To 
generate this, go to the data table and run the script for ‘RSM for 4 responses’. Select ‘Run 
Model’ at the ‘Model Specification’ dialog box. The analysis will appear as follows: 

 
Although we have one model for each of four responses, we will create a surface plot for the first 
model – Abrasion. Select the red arrow next to ‘Response ABRASION’, ‘Save Columns’, and 
‘Prediction Formula’. There is now a new column called ‘Pred Formula ABRASION’ in the data 
table. It will appear as follows: 
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Select ‘Graph’, ‘Surface Plot’ and enter ‘ABRASION’ and ‘Pred Formula ABRASION’ and 
‘OK’. Under ‘Dependent Variables’, select ‘Needles’ for the ‘Style’. 
It will appear as follows: 

 
This plot provides a larger surface and a good comparison of the predicted values with the actual 
values. With the ‘Needles’ style, lines are drawn from the x-y plane to the points. If extrapolation 
outside the data points is not desired, right-click on the surface, select ‘Sheet Properties’ and 
check the ‘Limit X and Y to Point Response Column’. Notice that although we have chosen only 
‘ABRASION’ and ‘Pred Formula ABRASION’ columns, ‘Silica’ and ‘Silane’ are also plotted 
automatically since they appear in the prediction equation along with ‘Sulfur’. To display the 
prediction equation, click the ‘Show Formula’ checkbox in the upper right hand area of the 
surface plot. Different variables may be selected by clicking on the desired radio button. Grids 
can also be selected for certain variables to aid in visualization. Sliders and edit boxes can be 
used to set the current value of a variable. 
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Isosurfaces 
We can extend the concept of plotting one dependent variable against two independent variables 
to plotting one or more dependent variables against three independent variables. These are 
referred to as isosurfaces and require a formula with three independent variables for each 
isosurface desired. Let’s create three isosurfaces. Since we already have a prediction formula for 
ABRASION, let’s create two more. Re-run the script for ‘RSM for 4 responses’. Select the red 
arrow next to ‘Response MODULUS’, ‘Save Columns’, and ‘Prediction Formula’. There is now 
a new column called ‘Pred Formula MODULUS’ in the data table. Select the red arrow next to 
‘Response ELONG’, ‘Save Columns’, and ‘Prediction Formula’. There is now a new column 
called ‘Pred Formula ELONG’ in the data table. Select ‘Graph’, ‘Surface Plot’, and ‘Pred 
Formula ABRASION’, Pred Formula MODULUS’, and ‘Pred Formula ELONG’ as ‘Columns’. 
Select ‘OK’. When the surface plot appears, select the ‘Isosurface Plot’ radio button. Select all 
three formulas under ‘Dependent Variables’ and ‘Both sides’ for ‘Surface’.  
It will appear as follows: 

 
To optimize, the ‘ABRASION’ can be set at minimum and the ‘ELONG’ to maximum, and the 
‘MODULUS’ slider moved back and forth to determine which values are inside the other limits. 
Note: this takes some visual-spatial abilities on the part of the user! 
The plot can also be rotated by placing the cursor in the plot where a circular arrow appears, then 
click and drag to rotate. Double clicking on an axis allows you to change minimum, maximum, 
increment, and tick mark label format. This can also be changed by placing the cursor in the plot 
until the grabber hand appears. Moving along the axis, changes the minimum and maximum, but 
not the overall range. Moving out, zooms out, while moving in, zooms in. There are also eight 
control knobs for position and color of lights. Right clicking on a knob to turn on a light allows 
the user to highlight different parts of the plot. 
 
Contour Plots 
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We will use the ‘Little Pond.jmp2’ file. select ‘File’, ‘Open’, and ‘Little Pond.jmp’. In this 
example X and Y are coordinates of a pond. Z is a response, depth. The data file will appear as 
follows: 

 
Select ‘Graph’, ‘Contour Plot’, and enter ‘Z’ as ‘Y’ column, and ‘X’ and ‘Y’ as X’ column. 
Select ‘OK’.  
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It will appear as follows: 

 
Although the default contour levels are calculated to be equally spaced from the data, they can be 
changed by selecting red arrow next to ‘Contour Plot for Z’, ‘Change Contours’ and ‘Specify 
Contours’. The # of contours as well as the minimum and maximum can be changed. The fill 
areas can also be filled in for a better visualization (in my opinion) by selecting red arrow next to 
‘Contour Plot for Z’ and ‘Fill Areas’. It will appear as follows: 

 
However, a three color scheme for a continuous gradient is one too many. To change to a two 
color scheme, select red arrow next to ‘Contour Plot for Z’, ‘Color Theme’ and ‘White to Red’.  
It will appear as follows: 
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We can see those combinations of X and Y values which contribute to large Z values (dark red) 
more easily. The color scheme can be easily reversed such that large Z values have light red by 
selecting red arrow next to ‘Contour Plot for Z’ and ‘Reverse Colors’.  
 
Conclusion  
 

• The starting point for analysis should always be a graphical representation of the data for 
exploring, summarizing, and uncovering patterns. 

• The Overlay Plot creates plots of one X variable and multiple Y variables shown on a 
single X axis or multiple X axes. 

• The Spinning Plot displays a 3-D view of points for three variables at a time from the 
columns selected.  

• The Surface Plot displays a 3-D view of surfaces for two variables at a time from the 
columns selected.  

• The Contour Plot shows contours of a response in a rectangular coordinate system. 
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