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Introduction

The year was 1989, and Poison’s new song “Every Rose Has Its Thorn” topped the charts.
The personal computer landscape was changing rapidly and was seeking to shed some
of its thorny past through the newly introduced graphical user interface (GUI). The Apple
Macintosh popularized the desktop GUI, and many software companies were aiming to
create transformative products to leverage the GUI's user friendliness and accessibility.
At SAS Institute, John Sall and his team of developers released John's Macintosh Project
(JMP) Version 1 in October 1989. JMP Version 1 gave users a graphical front-end that
allowed them to specify which analyses and options they would like the software to
perform without the need to write code. In 1994, JMP 3.1 was released for Windows
desktop environment. In 2020, the JMP team continues to introduce newly developed
statistical methods while maintaining its long list of high-quality analytic tools in JMP 16
and JMP 16 Pro for both Mac and Windows. JMP’s point-and-click user-friendly environ-
ment makes it a popular tool for a variety of data science activities.

Statistical Package for the Social Sciences (SPSS) is a well-known and highly utilized
program for the statistical analysis of data. It has a rich history in both academia and
industry, and is the standard in certain disciplines. Originally developed in the pre-GUI
era, SPSS found a niche early on by being among the first to switch to the GUI format.
Like JMP and many other companies, SPSS developed a graphical front-end that allowed
users to easily process and analyze data, thus delivering analytics to the masses.

JMP and SPSS data analysis workflows are fundamentally different. JMP is designed so
that users have a dynamic and fluid link between their data and analysis. This link leads
to a different perspective for data analysis, one which we will explore in this guide. SPSS
requires a static workflow that makes users specify which analysis they would like to
perform prior to seeing output. JMP walks users through an information cascade, from
defining response and explanatory variables they would like to process to the more
specific comparisons they would like to investigate. JMP's user experience is designed
to take users through interactive and dynamic data analysis.

In 2020, there are a multitude of software options for processing and analyzing data.
Each software handles, processes, and outputs analysis quite differently, which can make
transitioning from one software program to another quite difficult. This guide is meant to
ease the user’s transition from SPSS Version 27 to JMP 16 and JMP Pro 16. The following
example best illustrates the differences between SPSS and JMP and how to ease the tran-
sition from one to the other. This example is independent of the software under consider-
ation, so the background and data set come from alternate sources.



https://www.youtube.com/watch?v=j2r2nDhTzO4
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Example

The sinking of the RMS Titanic is one of the most infamous shipwrecks in history. On

April 15, 1912, during her maiden voyage, the Titanic sank after colliding with an iceberg,

killing 1502 of 2224 passengers and crew. This sensational tragedy shocked the

international community and led to better safety regulations for ships.

The titanic.csv file contains data for 887 of Titanic's passengers. Each row represents
one person with the columns describing different attributes about the person: Survived
(0=No, 1=Yes), Pclass (1="1st class, 2=2nd class, 3=3rd class), Name, Sex (Male, Female),
Age, Siblings/Spouses Aboard, Parents/Children Aboard, and Fare.

Importing and Cleaning Data

SPSS

Upon opening SPSS, we can open many file types (CSV, Stata, SAS, Excel, etc.) using the

options under the File menu. After a series of steps in which the software checks for things

like delimiters and menus, we import the following file (be sure to uncheck Space under

“Which delimiters appear between variables?” for the titanic.csv data):
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14 0 3 Mr. Anders Johan Andersson 1 33.00 1 5
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A quick glance at the spreadsheet reveals eight variables and 887 observations. We see

data on Survival, Passenger Class, Name, Sex, Age, whether a sibling or spouse was

aboard, whether there were parents or children aboard, and the Fare (measured in £s).

SPSS has two methods of looking at each data set, the Data View and Variable View
options, which can be seen via tabs on the bottom of each data set. When we open the
data in Variable View, we see the data type of each variable and can modify that

information by adding labels and changing formats.



https://raw.githubusercontent.com/joshuawlambert/data/master/titanic.csv
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There are already some things we need to take care of to clean this data and get it ready
for analysis. Fortunately, most of the variables were read in their correct measure type.
Age and Fare are measured as Scale or continuous variables, while the other variables are
measured as Nominal. PClass, SiblingsSpouse and Parents Children variables should be
changed to Ordinal types, which can be done in the Variable View by clicking under the
Measure column. There is also no missing data, so there is no need to assure that the
software is treating missing observations correctly.

In SPSS, we need to label categorical variables which are String (text) &) Value Labels
type, which is also done in Variable View using the Values option. There
are two variables (Name and Sex) that are of the String type. For this Wolee t i
example, we will not be using the Name variable. We do plan to use the Valye: |2 |
Sex variable, so we need to add Values to the categories of Sex. This can Label: |Fema|e|
be done by clicking the ... button on the Sex row and Values column in 1 — "Male"
Variable View. Add
The basic idea of presenting data in SPSS is to provide two viewing ;;‘nar.gn
WEmove

options that show the data in terms of the individual observations, as
well as an overview of the type of each variable.
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JMP

Switching over to JMP, we will open the same data and do the same manipulations. Let's
begin with what happens when starting the program. When JMP starts, the first thing we
receive is a Tip of the Day and Home Window screen. The Home Window manages
different windows for data, log and output. Recently used files are available on the left
side so that we can conveniently reopen files that were used in a previous session.

% JMP Home Window - JMP

*
File Tables DOE Analyre Graph Tools View Window Help
QR . {mombey -t _EPx | B =
Recent Files 2Py 82 % | Window List Tr x
Filter (Ctri+F) A

Another feature of JMP is the JMP Starter window, which is found under the View menu.
The JMP Starter is convenient for new users since it organizes commands for analysis into
categories and provides summaries for each data and analytic option. We can open the
Titanic data for this project by clicking on the Open Data Table command in the File

category and navigating to the folder that contains the file, selecting it, and clicking Open.

You can also open data directly from the File menu.

Like SPSS, JMP can open a variety of files including CSV files, Excel spreadsheets, SAS
data sets, SPSS documents and text files.
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Unlike SPSS’ Data and Variable View, JMP does not switch between multiple views in the
data. Instead, there are table panels along the left side that do similar things.
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2 O

The middle-left panel displays the column information and shows each of the eight
variables and the data type. There are modeling-type icons for each data type: blue for
continuous variables, red for nominal data and green for ordinal data. Note that the vari-
ables Survived needs to be changed to Nominal type and Pclass needs to be changed to
Ordinal. Sibling/Spouses Aboard and Parents/Children Aboard can also be changed to
Ordinal. To change the type, simply left- or right-click on the variable column header and
select Column Info. The type can also be changed by right- or left-clicking on the icon
(blue triangle or red histogram) on the left panel. The bottom-left panel summarizes the
rows and shows additional information.

Let us change the Survived and Pclass variables. By right- or left-clicking on the blue icon
next to the Survived variable on the left-middle panel, we can select Nominal, which turns
the icon red. By right- or left-clicking on the blue icon next to the Pclass variable on the
left-middle panel, we can select Ordinal, which turns the icon green. We could have also
made these changes by right-clicking on the column headers and selecting Column Info.

There are other data types in JMP 16. (For a full description of the data types please refer to
this link.) For instance, Name is technically Unstructured Text and not Nominal. This change
can only be made by right-clicking on the column header and selecting Column Info and
then selecting Unstructured Text under Modeling Type. Unlike JMP, SPSS does not have an
option to treat variables as text type variables nor a platform to analyze text responses.

v |Columns (8/1)
Q

[survived
4l Pclass
= Name
il Sex K
A Age

Al Siblings/Spouses Aboard
il Parents/Children Aboard

A Fare



https://www.jmp.com/support/help/en/15.2/index.shtml#page/jmp/about-the-column-info-window.shtml

Like SPSS, we can also add value labels in JMP. To do this, right-click on
the column header we would like to apply labels to and select Column
Info. Then under Column Properties, select Value Labels. Unlike SPSS,

JMP gives the us the option to use the Value Labels or the original values.

When columns are given properties, JMP signals these changes with
different symbols in front of the column names of interest. Here we see
that asterisks have been created for the variable Sex. It should be noted
that JMP has many other Column Properties that can help us better

B Sex- IMP
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Column Name [S&x
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Data Type Character ~

Modeling Type | Nominal ¥
|Column Properties v,
[Valoe abes —— JRUIEEEE

[[Cancdl |

¥ 3 column has value labels. and Use Value Labels is checked. the
labels are displayed wherever the column data are displayed.
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For this data, we see that slightly more than half of the data points are male. Turning to
Age and Fare, we can visualize this data in a histogram, which can also be found in the

Legacy Dialogues.

Frequency

Age

Mean = 26.47
Std. Dev. = 14.122
N = B87

Frequency

ooov |

- " @ s m @

E B & 8 ¥ B

8 8 ] g 8 ]

= a8 =] 8 8 =]
Fare

Mean = 32 3054
Stel Dev. = 497820
N=887

In addition to the histograms, we also get some simple statistics for each variable (Mean,
Standard Deviation and the sample size N). We can double-click on each graph in the

output and customize as we see fit. Examining the distribution of Age and Fare, we see

observations that had a much higher Fare than the rest.

For more complicated graphs, we use the Chart Builder option under the Graph menu. Using
Chart Builder, we can build a scatter plot of Age versus Fare that is color-coded by Sex.

The Chart Builder dialog box is useful because it's easy to use and can be customized. We Graphs  Utilities Extensions  Window
simply click on the type of graph desired and drag it into the preview box. From there, click ol Chart Builder ]
and drag the variables we want to use on the x and y axes, and drag the color variable _ !
) ) T Graphboard Template Choosar... B
onto the Set color? box. Once the graph is set, we can view our results by clicking OK. =
B3 Weibull Plot...
In viewing this scatter plot, several points about the data can be made. First, there Compare Subgroups
appears to be two unusual observations (one Male and one Female) for Fare which Regression Variable Plots
happen to be similar Ages. Perhaps they were traveling together? Those data points Legacy Dialogs s
certainly look out of place with respect to the rest of the data. From the scatter plot, it is
difficult to see whether there is a linear relationship between Age and Fare. Also under
Fare, there appear to be many points of 50£ or so.
™
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JMP

Before we look at data visualizations in JMP, recall from the introduction that JMP is
designed to be interactive software. Most of this interactivity comes in the form of little
red triangle icons in various places on the data and output that enables the user to
explore additional analysis. SPSS output is mostly static, and further exploration requires
reopening the graph of analysis platforms and reselecting options. We start again with a
basic bar chart. Users can easily access graphing features via the Graph menu item from
the top menu bar. For most graphs and charts, JMP's dynamic and user-friendly Graph
Builder is the logical choice. To make a bar chart, we select the Graph Builder, which also
allows a variety of other graphs, such as pie charts, bubble plots and line graphs.

Graph Builder is an easy-to-use, drag-and-drop platform that allows us to explore and
visualize data in engaging and interesting ways. Creating a bar chart for a categorical
variable is first done by selecting the bar chart button [jj] on the ribbon at the top of the
graph. Next, drag Sex into the x box at the bottom of the graph. As we drag the Sex
variable around the graph, we see that JMP's Graph Builder dynamically changes and

gives us an actual view of what the graph will look like if we
decide to drop the variable there. This is different from SPSS,
which requires us to select OK before displaying the actual
graph. Undoing that change is as simple as dragging the
variable off the graph entirely or onto another section of the

4 = Graph Builder

“Unde | [SemtOver | Done |

graph platform. Once Sex is dropped onto the x box at the
bottom of the graph, a Bar options panel appears where we can
select options for the new bar plot. For instance, including the %
of Total over the bar is as simple as selecting that option under
the Label drop-down. This option shows the proportion of the

total sample that is Female and Male on top of the bar rather
than nothing at all (default option).

Changing the axis to the percentage of the total is as easy as
selecting % of Total under the Bar options in the Summary
Statistic drop-down. All plot titles, axis labels and legend

Graph | Tools View Window
[i5]  Graph Builder
&7,  Bubble Plat
1  Scatterplot Matrix
14 Parallel Piot
i CellPlot
<k Scatterplot 3D
@1 Contour Plot
A Tarnary Plot
% SurfacePlot
T Profiler
Contour Profiler
A Mixture Profiler
| [£]  Custom Profiler
T Excel Profiler
Legacy v
e - Graph Builder - NP
Fae M Tl flees Col DOF Sasbae Grph Took Vew Windew Hilp
dadd dead RS, B2 OsraAt+ s ISoO

Sl il BOEHE [
Sex

settings can be changed by either double-clicking or right-
clicking and going to the setting to be changed. Graph Builder is very interactive, so

changing a bar plot to a pie chart is as simple as clicking the pie button @ in the ribbon at

the top. Clicking on Done removes the Graph Builder Control Panel and leaves only the

graph that was created. This is useful when we would like to export the graph as an image

file, which can be done by clicking File>Export and selecting one of JMP's many file type
options (e.g., Image, PDF, Microsoft Word). We can reopen the Control Panel by clicking
the red down-pointing triangle and selecting Show Control Panel.

Another useful option under the red down-pointing triangle is Include Missing Categories

if the variable has missing data. It shows the missing data on the graph alongside the
Female and Male categories and includes it in all percentages shown. Also useful is the
Recall button. Let's say we spent a long time making the perfect graph only to realize that
one data point was mislabeled. With JMP, that is no problem. Exit out of Graph Builder
and go back to the data set and change the data as needed. Go back to Graph>Graph
Builder and a magical Recall button appears. Click it and it will recreate the graph we just
closed out - with the corrections we made to our data.




Moving on to histograms, we find a histogram icon in
the Graph Builder ribbon. Starting with Age, we can obtain
simple and straightforward output by dragging it from the
variable list to the x box. We could have also dragged it to
the y box to get a vertical histogram instead. As with the bar
plot, useful histogram options can be selected on the left
panel, including histogram style, the mean and standard
deviation, or the counts displayed at the top of the histo-
gram boxes.

Let us recreate the scatter plot that we created in SPSS that
showed the male and female passengers who had an
expensive fare and similar ages. Because JMP is dynamic
and interactive, we can start with the Age histogram we
already created. To transform this into a scatter plot all we
need to do is drag the variable Fare onto the y axis and click
the scatter plot button |.1:: in the ribbon above the graph.
Next drag the variable Sex onto the Color box, which is
located to the right of the graph between Overlay and Size.
And voila! Injust a few clicks, we have transformed our
histogram into a scatter plot with points colored by Sex.

Again, we see what appears to be two unique individuals
whose Fare is much higher than the other individuals. We list
them as possible outliers, but this is where the differences
between SPSS and JMP truly begin. JMP allows us to dynam-
ically interact between the data and reports. When all the
points are selected (not grayed out), we can hover over the
points and get information quickly about the variable values
used in the graph, as well as the specific rows in the data
table those points correspond to. We can also select indi-
vidual points to highlight a certain data subset of interest.

Returning to the data table, the selected rows show up as
highlights in the data table, which gives us the option to

quickly inspect the rows to determine exactly which observations are causing the contro-
versy. If the data needs to be checked for consistency, then having the data and the output
dynamically linked makes it easy to go back and inspect individual observations. There are
many ways to clear data selections, but one of the easiest is to double-click on Selected in
the Rows panel of the data table (likewise double-clicking on All Rows selects all the data).

From Graph Builder, we begin to see exactly how dynamic linkage separates working with

titanic - Graph Buldes - IMP

Fie Edu Table Ruw Cub

dagd -4l
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JMP from working with SPSS. We can click on individual points in these graphs and select

them for dynamic analysis. Doing this for our observations with high Fare shows that what

we thought were just two observations was actually three! Miss Anna Ward, Mr. Thomas
Drake Martinez Cardeza, and Mr. Gustave J Lesurer all had Fare of 512£. Miss Ward and
Mr. Lesurer were both 35 years old, while Mr. Cardeza was 36. Interestingly all three

passengers survived.
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In SPSS we observed the possible outliers in the graph, but JMP takes it a step further and
allows us to highlight those individual points and see them in the data and/or other report.

In addition, we can exclude certain data points from analysis without having to delete them.

Excluded data stays within the data table, but is not considered in analysis, thus making it
easy to do analysis with and without potential outliers. There is also the Hide option if we
wanted to remove individual points from visualizations but not analysis. This exclusion or
hiding can be done by going back to the data table, right-clicking on the row that to be

excluded or hidden and clicking the corresponding button (Exclude or Hide).

Another distinguishing visualization feature of JMP 16 is the header graph. Within the
data table, there is a small histogram button on the left-most column (see figure below
with blue circle). Clicking this icon will show graphs in the column headers for each
variable, which is extremely useful and dynamic. By clicking on the various parts of the
header graph, observations in the table that correspond to our selection are highlighted.

Below, | selected those that survived (1), which gives me a quick view of the variable distri-

bution across the other variables in my data set! Neat!

4 - Siblings/Spouses | Parents/Children
Survived Pclass Name Sex  Age Aboard Aboard

0 1 Male % 0

1 2 Female 1 1

3 2 2

3 2

A4 4

- 042 |2 others 2 other

672 0 2 Mr. Gustaf Hjalmar Edvardsson Male 12 0 0
674 0 3 Mr. Frederick Charles Sawyer Male 245 0 0
1 3 Miss. Anna Sofia Turja Ferale 18 0 0
676 0 3 Mrs. Frederick (Augusta Tyler) Good...  Female 43 1 6
677 1 1 Mr. Thomas Drake Martinez Cardeza Male 36 0 1
678 0 3 Miss. Katie Peters Female 28 0 0
1 1 Mr. Hammad Hassab Male 27 0 0




Descriptives

Descriptive Statistics

Descriptive statistics are at the heart of any good statistical analysis and, when performed
properly, provide real insight beyond what is seen in visualizations. This section will focus
on univariate descriptions and creating custom tables. Assuming we want to continue

to study the variables Age and Fare, we will leave in the potential outliers and consider
that data because it is still unclear whether the potential outliers should be removed

from analysis.

SPSS

Many SPSS users know that the Frequencies dialog box can be a one-stop option for
analysis of many different variables simultaneously. While there is a Descriptives dialog
box, the Frequencies dialog box is nice because we can request descriptive statistics and
graphs in one place. Also, we can put several different types of data into this option and
SPSS will produce the appropriate graphs and statistics for each type of variable.

The options selected here give the standard univariate report, where we see the typical
measures of center and spread that are discussed in basic statistics courses. Frequency
tables, histograms, bar charts and many other useful descriptive outputs are also available
under the Charts option.

Analyze Graphs  Utilities Extensions Window Help %2 Frequencies
Power Analysi > = a] (M
Power Analysis e e € Variable(s)
Regor?s E . 2 &b Pclass & Sunvived
Descriptive Statistics > [E Erequencies &a Nama & Sex
Bayesian Statistics > [ Descriptives.. & SiblingsSpousesAb... & Age
Tables » A Explore &> ParentsChildrenAbo. . El & Fare
Compare Means { m Crosstabs..
eneral Linear Model »
2 TURF Analysis
Generalized Linear Models >
Mixed Model ,  HRatio.
ixe els 3
e < P.P Plots.. [ Display fraquency tables [] Create APA style tables
Regression > [EQ-QPiots. | OK || Paste | | Reset | |Cance| || Help |
8 Frequencies: Statistics x
= Statistics
Percentile Values Central Tendency Surviveli . Age s
(4] Quaniles [ Mean
[ Cut points for equal groups ] Megian N Valid aa7 aa7 aa7 887
[ percentile(s) O mgde Missing o o 0 0
O sum Mean 39 65 294714 32305420
Median 00 1.00 280000  14.454200
Std. Deviation 487 A7 1412191 49.7820404
Minimum 0 0 42 0000
O Values are group midpaints Maximum 1 1 80.00 512.3292
Dispersion e T Percentiles 25 00 .00 200000 7.925000
£ 9. doviion i R L] Stenmess 50 00 100 280000 14454200
Oyadance [ Maximum [ Kurtosis T T 1
| OJRange [JSE mean 75 1.00 1.00 38.0000 31.275000
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JMP

Like the Frequencies dialog box in SPSS, JMP has the Distribution platform to obtain
simple descriptive output. The Distribution platform is found under the Analyze menu.

We start by selecting Survived, Sex, Age and Fare.

Analyze | Graph Tools View Window Help I Deerimtii A - 0o X
- - | 2 z F Displays a histogram and univariate statistics for each variable.
&= Distribution | | Displays a histogram and univariate Sebect Columns Cast Selected Columns into Holes Actien
Px FitVbyX ™ statistics for each varlable.:. : y 18 Columss P :&‘m_“c P
| Sex =
5| Tabulate fe Sex | Age Aboarg al Pelass Ahai [Cancel |
| 1 = MName A Fare
Harmis ... 1 22 [
£9  Text Explorer L "i*‘ ) [cprioe Remove
Sradle... 1] 38 A g =]
.Heikki 0 26 4 Siblings/Spouses Aboard | _Fmg |foot e
= Fit Model ol Farents/Children Aboard T Help
ks Hea... 0 35 dwe B
Predictive Modeling b jHenr.. 1 s [ Histograms Only
Specialized Modeling » Moran 1 27 207
After clicking OK, a distribution report is displayed. B i it S AP STOR———

By default, quantiles, mean, standard deviation and
other summary statistics are produced for continuous
variables, as well as a 95 percent confidence interval
for the mean. Also, by default the variable outputs
are unstacked and will be arranged horizontally.

By clicking the red triangle and selecting Stack, the
output is switched to a vertical view. Frequency
tables are produced for categorical variables, and
the Male subgroup (Sex=1) has been selected to
highlight the interactivity between different portions
of the same report.

By clicking on the red triangle, we can customize
report display, obtain more descriptive measures

or fit different distributions to the data. Add-ons
include box plots, normal quantile plots, CDF plots
and distribution fits. Being able to work with the
output interactively allows us to fit many different
theoretical distributions to the data (e.g., normal,
exponential, Poisson, binomial, normal mixtures, etc.)
and assess their relative fit to the data.

Another nice feature in JMP is the ability to save
distribution reports as interactive html files that can
be viewed and worked with interactively without the
use of JMP software. This can be done through the
File>Save As...>Save as type:>Interactive HTML with
Data. These files make for good demos to students or
can be worked into reports so that the results can be
easily discussed between those who have JMP and
those who don't.

File Edit Tables Rows Cols DOE Analyze Graph Tools View Window Help

HEEd  aBE0 . iR IR?28 DS PATZIEISOO,
4 = Distributions
4 = Survived
T A Frequencies
Level Count  Prob
Total 887 1.00000
N Missing 0
2 Level
0 3 evels
4= Sex
< Frequencles
Level Count  Prob
0 314 0.35400
Total 887 1.00000
N Missing 0
- 2 Levels
0 1
4 = Age
; —_— = A Quantiles A= Summary Statistics
I % E rc' * 100.0% maximum 80  Mean 20471443
99.5% 70.78  Std Dev 14.121908
97.5% 62  Std Err Mean 04741673
90.0% 49  Upper95% Mean 30.402065
T5.0% quartile 38  Lower 95% Mean 20.540021
50.0% median 28 N BET
250%  quartile 20
10.0% 14.4
i 2.5% 2
0 20 40 60 20 0.5% 0.7852
0.0%  minimum 0.4z
4 = Fare
C 4 Quantiles 4= Summary Statistics
-t o3 1000% maximum 5123202 Mean 3230502
95.5% 263 Std Dev 49.78204
97.5% 162.58586  Std Err Mean 1.6715173
90.0% 77.9583  Upper95% Mean 35.586015
TS0 nuartile 31775 Lower 95% Mean 79024875
50.0% median 144542 N 887
25.0%  quartile 7.925
10.0% 7.54416
T L I T p 2.5% 6.54664
0 100 200 300 400 500 0.5% o
0.0%  minimum 0

573 rows selected

B
=
.




Descriptives: Custom Tables
SPSS

In many cases, specific output is necessary, like in our example where the visuals
showed differences in Age and Fare by Sex. SPSS also has options to create custom
tables for specific output. We can click and drag the variables into the proper loca-
tions and specify which descriptive output we want to see. To see the table, with
numbers filled in, we must click OK first and then navigate to the results section

to view the table. An example of this output is seen below:

T2 Custom Tablles ¥

Titles Test Statistics Options

Variables
& Survived (
& Peclass
Ja Name i
&> Sex

& Age

& SiblingsSpouses...
@b ParentsChildren. .
& Fare

@ Nomal B Compact DiLayers

Columng ]

Categories.
1 Category 1
M Category 2

Define Summary Statistics

Columns (B Hide

Ny Summary Statistics

Defaull
23 Categones and Totals

oK Pasta | | Reset i%CanceI

Analyze  Graphs

Utilities
Power Analysis

Reports

Dgscriptve Statistics
Bayesian Statistics
Tables

Compare Means

General Linear Model
Generaliged Linear Models

Extensions

Window  Help

» Sex & Age Siblings:
& pousesA
Custom Tables. .

EE Multiple Regponse Sets

Define Category Order

Sex

Standard
Deviation

Standard

Mean Median Mean Median Deviation

27.72
44 47498

Age 27.00

23.0000

1383
57.9977

3043
256339

28.00
11.1333

14.20

Fare 43 2677
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JMP

JMP makes custom tables via the Tabulate platform under the Tables menu. The Tabulate

platform can build a table interactively, similar in spirit to Graph Builder. Again, SPSS

requires us to drag the variables we wish to have in the table and then click OK before
viewing the results. JMP gives us these results immediately after dragging and dropping
the variable. We can see computations and output as we begin customizing our table. In
addition, the interactive table can be turned off in favor of a traditional dialog box if we

want to make a very specific output.

File Edit Tables Rows Cols DOE Analyze Graph Tools View Window Help
GaSdsea @ i AnR.IR?2ee N¢rat+tZIOS0O.

Analyze | Graph Tools View Window Help

== Distribution

T -

I’  FitVbyX =
= d

i Tabulate |' Creates a custom table of summary

F1  Text Explorer 3 Statl.ﬂlcs' = o

Su  Fit Model Heikki... 0 26

1 titanic - Tabulate - JIMP - 0 X

4 = Tabulate
Interactive table ~

To use the interactive table. drag and drop columns or Drop zone for columns.
statistics into a drop zone.
Start Over|| Done |
=17 Celumns N
4 Pclass ;:a;w Drop zone for Resulting Cells
th Sex Min s
A Age Max
ol Siblings/Spouses Abcard Range
.l Parents/Children Abeard % of Total
_‘ Fare N Missi ng.
Feg [ ] g
Weght [ ] Sum Wat
Page Column [ Yarance
Std Enr
o)
Median
Media...viation|
Geom... Mean
Intere... Range
Quantiles
Column %
Row %
All
[] Include missing for grouping columns )
[C] Order by count of grouping columns
[[] Add Aggregate Statistics
Default Slatisligl
Change Format|
28 O
Sex
0 i
Mean Std Dev| Median Mean Std Dev| Median
Age | 27.719745223| 13.834740337 27| 30.431361257| 14197272708 28
Fare | 44.479817834| 57.907697623 23| 25.633035253| 43.267729718] 11.1333




Descriptives: Correlation

SPSS

Using the Bivariate dialog box inside Correlate under the Analyze menu, we can obtain
sample correlation estimates between Age and Fare. Note that there is significant positive
correlation between the two variables.

@ Two-taded O One-tailed

A Elag significant cometations [ ] Show only the lower triangle B4 =

“| Paste | Resat | Ca':e.| | Help

Analyze Graphs  Ltilities Fxtensions Window  Help
Power Analysis > = m"’H‘f _£ Q E
=™ (- "
Reports
Descriptive Statistics ’ 2
S Sibli
Bayesian Statistics » & Age &) !
pous
Tables » 03
Compare Means > 1 22.00
General Linear Model > 0 38.00
: . 0 26.00
Generalized Linear Models >
i 0 3500
Mixed Models > 1 35,00
Correlate » [ Bivariate...
Regression ’ Pagtial...
Loglinear % [ Distances. ..
>
st Nntamel: Canonical Correlation
L Clazeifis »
13 Brvanate Correlations x .
Correlations
& Sumed [ostons ] Age Fare
&, Pclass FRe| LS - —;
& Sex Bootstrap Age Pearson Correlation 1 12
&L SiblingsSpousecAboard ’T
& ParentsChildrenAboard =1 Sig. (2-tailed) .001
! N _ 887 887
oot oot Fare  Pearson Correlation e 1
EgPearson L) Kendeifs tau b [ Speceman Sig. (2-tailed) 001
Test of Significance N 837 887

tailed).

** Carrelation is significant at the 0.01 level (2-
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JMP

JMP groups sets of analyses into one platform that allows us to do many different things
(all somewhat related). For example, the easiest option for finding Pearson correlation
coefficients is to use the Multivariate platform under the Multivariate Methods of the
Analyze menu.

The Multivariate platform is much more than a simple vehicle for finding correlations;
however, the basic report shown here delivers both a Pearson correlation estimate and

a scatter plot matrix. By clicking on the red triangle, the histograms can be added along
the diagonal so that distributions can be quickly visualized. The Multivariate platform also
allows us to test correlations, find alternative measures of correlation (e.g., Spearman and
Kendall), confidence intervals, partial correlations, and visuals such as Color Maps. In
addition, correlation-based measurements such as principal components analysis, outlier
analysis and item reliability are all available in the Multivariate platform.

| Analyze | Graph _Tools View Window Help
|E=  Distribution
. :
I—x Fit ¥ by X Siblings/5pouses | Parents/Children
- e Sex | Age Aboard Aboard Fare
Bl Tabul
o abuers Harris ... 1 22 1 0 7.5
= Texct Explorer bradle... 0 38 1 0 712833
Su  Fit Model Heilki... 0 26 0 0 7.925
s Hea.., (4] 35 1 0 53.1
Predictive Modeling ¥ | Henr... 1 35 0 0 8.05
Specialized Modeling » Moran 1 27 0 0 8458
Seremring » yIMc... 1 34 0 0 51.8625
Multivariate Methods 4 |3[:[: | Multivariate Explores correlations among multiple
Clustering *| @ | Principal Components diehes WTHZ:U.UD
Quiality and Process »| % | Discnminant 1 16./
Reliability and Survival " 3 | Partial Least Squares e 2850
| = 0 8.05
Consumer Research *| ] | Multiple Correspondence Analysis 5| 3.2
15 (1] 3 Miss, Hulg a0 | Stractural Equation Model 0 78342
18 1 2 Mrs, (Mard uctural Equation Models 0 16
17 0 3 Master. £ © | Factor Analysis 1 29125
18 1 2 Mr. Charle [*s | Multidimensional Scaling 0 13
19 0 3 Mrs. Juliug ltem Analysis o 18
20 1 3 Mrs, Fatim ; ] 7.225
3£ Multivariate and Comelations - JMP - o X i vitanic - Multivariate of Age, Fare - IMP - b X
. 7 z - Flde Edt Tobles Rows Cobs DOE Analyze Graph Tools View Window Help
Explores cormelations among multiple numeric variables, ‘HRSd L n|E AN 23N Pq + .
Select Columns Cast Selected Columns into Roles Action
= 4 = Multivariate
s : Age 4 Correlations
_ VIV *are
ol Pclass wtional Age 1.0;% 0 F‘:‘
= Name M aviEe isem
: ‘5:1 : opic The comelations are estimated by Rowwise mathod
9= 4 = Scatterplot Matrix
- Siblings/Spouses Aboard _ optic Recall | -
. r 80 -
ol Parents/Children Aboard P
Pt By {oorio [
&0
Estimation Method | pefault v
Matrix Format Square v .
2 0O~ .

o 20 40 60 B0 0 100 200 300 400 500




Inference

Inference: Two-Sample t-Test

SPSS

Suppose we want to test whether Age differs significantly between those who survived
and those who did not. The standard independent samples t-test is a popular option in
SPSS, which is found under the Compare Means menu. Here we can specify one or more

continuous measurements and determine if the mean value of that measurement signifi-

cantly differs between two groups. In SPSS, both the equal variance and unequal variance

tests are calculated, and we can rely on a test for variances to determine which test is the

most appropriate.

Analyze  Graphs  Utilities
Power Analysis
Reports
Descriptive Statistics
Bayesian Statistics
Tables
Compare Means
General Linear Model

Generalized Linear Models

Extensions  Window Hslp

BE S0

) Sex f Age

* oard
> [EMeans..

One-Sample T Test. .
Independent-Samples T Test

SiblingsS Parents
o pousesAb @ hildrenA

oard

Mixed Models b4
= Summary Independent Samples T Test
Carrelate > .
_ ] Paired-Samples T Tesl...
Regression »
: One-Way ANOVA....
Loglinear 14
s g 7=
Test Vaniable(s). W
&5 Pelass & Age 1 b 5=
& Narmee M | .
& Sex 71.283
&b SiblingsSpousesAboard K L
& ParantsChildranAboard 3 Define Groups s
& Fare
Grouping Variable:
Sunwved(0 1) |
[] Estimate effect sizes
m taste | [ Heset | [Gancel| [ Heip |
Group Statistics
Std. Error
Survived M Meaan Std. Deviation Maan
Age 0 545 301385 13.89832 58534
1 342 28.4084 14.42786 78017

Independent Samples Test

Levena's Test for Equality of

Variances test for Equality of Means
95% Confidanca Interval of the
Mean Std. Error Differanca
F Slg 1 df Slg. (2-tailed) Difference Differance Lower Upper
Age Equal varlances 516 473 1.778 885 076 1.73014 47300 179852 363981
assumed
Equal varlances not 1763 704102 078 1.73014 ar137 - 19663 3B5RA1

assumed
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JMP

While there is a button in the JMP Starter menu for t-tests,
users should be aware that the t-test and one-way ANOVA
analyses all go into the same platform. In fact, JMP combines
all two-variable inferences into one Fit Y by X platform. Using
the Fit Y by X platform, we can make inferences on bivariate
comparisons for any type of data.

The grid in the bottom-left corner of the launch window lists
different analysis types. We can choose which x and y vari-
ables we want to study and JMP chooses the appropriate
method based on the type of data being used.

For now, we want to examine the differences between

age based on survival status. In the report, we have simple
descriptives, along with a t-test that assumes unequal vari-
ances (found by selecting Means and Std Dev and t Test from
the red triangle icon). We may add graphics (such as box
plots) and additional tests looking at the variances, or
nonparametric tests more appropriate for skewed data.

Again, we see an important distinction in JMP, as it combines
many similar tests into one common platform. We can start
with a t-test and look at graphics and summary statistics to
determine if the assumptions of a t-test are met. If they are
not, then we may add on an alternate test that is more appro-
priate for the data considered.

Analyze | Graph Tools Vi

ew Window Help

== Distribution

‘ Fx FitYbyX Models the relationship between two
vanables.
g7l Tabulate F—
Harris ... 1 22
| I’x Fit¥ by X - Contextual - JMP - o X
| Models the relationship b. two vanables.
| - Select Columns Cast Selected Columns into Roles Action
~ 8 Colurns ¥, Response| 4 Age
i Pelsse L
| |l Name
i : :g: X, Factor | W Survived
A Siblings/Spouses Abaard pene
4 Parents/Children Aboard E
dr
= Block || opticnal
LZ | |n? RS
| Bivanate | Oneway BE optior
| & I~
ElVAN -
Logistic |Contingency |
| A ha
I 9+ [~
[*x titanic - Fit ¥ by X of Age by Survived - JMP - O x
File Edit Tables Rows Cols DOE Analyze Graph Tools View Window
Help
SpSdd s aaEoe . a NeNe s+,
4 = Oneway Analysis of Age By Survived
80 .
.
1
60
Age 4o 1
20+ b
1 0 1
Survived

4 Means and Std Deviations

Std Err

Level Number Mean  Std Dev Mean lLower 95%

0 545 30.138532 13.898317 0.5953385 28.960088

1 342 28408392 14427863 0.7801695 26.873841
AtTest

1-0

Assuming unequal variances T

Difference -1.7301 tRatio -1.76298 /

Std Err Dif 0.9814 DF 704.1022

UpperCLDif  0.1966 Prob > |t| 0.0783 i

Lower CL Dif  -3.6569 Prob >t  0.9608 —A

Confidence 095 Prebet 00202 -3 -2 -1 O

Upper 95%

31.307976
29.942942




Inference: Crosstabs/Contingency Tables and

Chi-Square Test
SPSS

Creating a contingency table and performing a chi-square test of categorical
data is an important component to many analyses. Examination of table data is
one area where SPSS has always focused, and we can find many options for

analysis under the Crosstabs listing in the Descriptive Statistics menu. The

Crosstabs menus allow us to ask for several different sets of analysis based on

what type of comparisons we want to make.

Tables

Reports

Power Analysis

Descriptive Statistics

Bayesian Statistics

Compare Means
General Linear Model

Analyze (Graphs Utilities Extensions Window Help

>

% e =
T Lo

[A] 2
1) {
[ Frequencies..
Egcsmipl'wcs... t

&, Explore...
B Crosstabs...

B cormats # 3 Crosstabs: statistics =
Rgwis)
& P — s B Chi-square | [ comsiations
@ liame L2 Mominal Cirdinal
# A
F d Columnfs) ["1Comingency coeficient [ ] Gamma
f; FP"'"“':'"WH o] oS [C]Bhi and Cramer's V ] somers' d
an
o [ Lambda ] Kendalrs tan-bs
Layer 10f1
— [ Uncenainty coefficient ] Kendall's tau-
Mominal by Interval OKappa
B e Crisk
[ mchiemar
5]
A Displary clustered bar chants []Cochean's and Mantel-Haenszel statistics
[ Supprass tables
Survived * Sex Crosstabulation
Sex
0 1 Tatal
Sumvived 0 Counl a1 464 545
% wilhin Sex 25.8% 81.0% i1.4%
1 Count 33 109 342
% wilhin Sex T4.2% 19.0% 38.6%
Total Count 314 573 BET
SwiihinSex  1000%  1000%  1000%
Chi-Square Tests
Asymptotic
Significanca Exact Sig. (-  ExactSig (1-
Valua df (2-sided) sidad) sided)
Pearson Chi-Squara 260.715% 1 .0oo
Continuity Gorrection® 258.391 1 000
Likelihaod Ratio 266,647 1 oo
Fighar's Exact Test .0oo .0oo
Linear-by-Linaar 260421 1 .0oo
Association
N of Valid Cases 887

a. 0 cells (0.0%) have expected count less than 5. The minimum expected countis 121.07.

b. Computed only for a 2x2 table

1R Cromtabe: Cen Display

Counts
[ @bserved
[ Expected
(] tide small cownts

Percentages

[ Row

[ Column

O Totst
[] Craate APA styls tabla
Nonmnteger Waighls

® Roupd cel coums

O Truneate cafl counts

O No sdusiments

2ot
[ Comgare cotumn proportions

o

Ressduals
[ Unstandardized
[ Standardized
[ Adusted standardized

O Round case weights

O Truncats case waights

From this example, we can see that the rate of survival among women(sex=0) aboard

the Titanic is more than three times that of males(sex=1): 74.2 percent versus 19 percent.
From the Chi-Square Tests table we can also see that there is enough statistical evidence
to conclude that there is significant association between survival status and sex (chi-square
p-value =0.000). It should be noted that SPSS does not display (by default) p-values less
than 0.001 but instead just displays 0.000. This may confuse some users if they believe that
the p-value is in fact 0. In reality the p-value is just very small (less than 0.001). JMP displays
p-values by default to more decimal places (four instead of SPSS’ three) and gives a clearer
representation of p-values less than 0.0001 with the notation of <0.0001. When the
expected counts are small, SPSS shows a warning message and provides a Fisher's exact
test of the difference among samples with small cell counts. If interested in relative risk

and odds ratio estimates, we can check the Risk option in the statistics box to gain

those estimates.
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JMP

We can access the Contingency Analysis options in JMP
via the FitY by X platform. Simply specifying categorical
variables for both x and y will lead us to contingency
analysis. We can specify the same table as we did in SPSS
to look at the relationship between sex and survival status.
The JMP report gives table information, a chi-square test
and Fisher's exact test (2x2 table only, same as SPSS).

We can then add on additional summaries and tests such
as relative risk, odds ratios and measures of association
(for items such as Kendall's tau). The Contingency Analysis
is considered a standard report, but we can also see the
list of options that are available via the red triangle icon.
An interesting aspect to JMP is that the software tries to
help users in areas where they may be unfamiliar. By
selecting the odds ratio option and simply hovering the
mouse over that area, an explanation box appears that
indicates which kind of analysis this option produces. For
users having trouble interpreting statistics, p-values or
other output, this option is available by simply circling or
hovering over an area with the mouse.

Analyze | Graph Tools View Window Help

== Distnbution

Fx FitVbyX Models the relationship between two |
variables.
| Tabulate :
Harris .., 1 22
[*x Fit ¥ by X - Contextual - IMP = o %
Models the relationship between two vanables.
Select Columns Cast Selected Columns into Roles Action
* 8 Columns [¥, Response]| th Survived ok ]
'
o Pclass [ Cancel |
® Name
w55 [ X Foctor | th sex (Remove |
4 Siblings/Spouses Aboard l R..'f"l. ]
4l Parente/Children Aboard | Help ]
A Fare
[ Block |
Conlmga:\cyl [ \O\fﬁght ]
L2 | e ]
Bivariate | Oneway [ By |
-1l -
Logistic |Contingency
ek s
A0
[*x titanic - Fit Y by X of Survived by Sex - JMP - a X
File Edit Tables Rows Cols DOE Analyze Graph Tools
View Window Help
Hadd @ iikeNsLPrAq+ .
4 = Contingency Analysis of Survived By Sex
[* Mosaic Plot
4 = Contingency Table
Survived
[Count [0 1 [Total
!Total %|
|Col % |
Row % | | | |
0 81| 233 314
= 9.13| 2627 3540
Vi 1486 6813
2580 7420
1 464| 100| 573
5231 12.29| 64860
8514| 3187
| 8o0%8| 1902 |
Total 545| 342 887
: _ 6144] 3856|
ATests
N DF  Loglike RSquarc (U}
887 1 13332375 0.2254
Test ChiSquare Prob>ChiSq
Likelihood Ratio 266647
Pearson 260.715
Fisher's
Exact Test Prob Alternative Hypothesis
Left <0001 Prob{5urvived=1) is greater for Sex=0 than |
Right 1.0000 Prob{Survived=1)} is greater for Sex=1 than 0
2-Tail <,0007* Prob(Survived=1) is different across Sex
A 0dds Ratio
Odds Ratio lLower 95% Upper95%
0.081665 0.058842 0.113341
|28 O




Inference: Linear Regression
SPSS

Linear regression can be performed using the Linear Regression
option under the Regression menu. Suppose we want to use Age

as a predictor of Fare. The Linear Regression option in SPSS is a
powerful tool with many different options for model-based estimates,
measures of fit, diagnostics, predicted value output and visual plots
to assess fit. We can incorporate many potential predictors and look
at both simple linear regression and multiple linear regression in the
same set of menus.

Without using additional options, we obtain standard output with
R-square, ANOVA table and a table for regression estimates. We

see a significant relationship between Age and Fare, and that as

Age increases, the Fare of those individuals also tends to increase
(p-value=0.001). It is important to note that the linear option does not
allow string variables to be used as potential predictors. In fact there
are many different regression options in SPSS, depending on what
type of model needs to be fit. The linear option is limited to numeric
covariates only; for multiple regression with both continuous and
categorical covariates, refer to the General Linear Model platform.

Medel Summary

\Analyze Graphs Utilities Extensions Window Help
Bower Analysis » Al 2
: w4 @[ C

Reports 5
Descriptive Statistics ?
Bayesian Statistics ) Sex & Ao & pS;t:::zifﬂsb d
Tahlas ¥ oard
Compare Means H 1 22,00 1
General Linear Model > : Gl L

1] 26.00 0
Generalized Linear Models »

0 35.00 1
Mixed Models 2 1 35.00 0
Correlate » 1 2700 0
Regression *  [E Automatic Linear Modeling. .
Loglinear ’ A Linear
Neural Networks * [ Curve Estimation
Classify

¥
[ Partial Leagt Squares...
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138 Linear Regressicn

Adjusted R Std. Error of
Modsl R R Square Square the Estimate
1 qzt M3 mz 45.45945150
a.Predictors: (Consiant), Age
ANOVA®
Sum of
Mo Sauares df Mean Soquare F Sia
1 Ragrassion 27705123 1 27705123 11309 om®
Rasidual 2168025.747 Bas 2449.747
Total 2195730870 886
a. Dependent Variable: Fare
b. Pradictors: (Constant, Age
Coefficients”
Standardized
C Coefficients nfidence inte orB
Modei B Sta. Emor Bata t Sig Bound  Upper Boun:
1 (Canstant 20 R3S IR4R £ 363 non 13084 IR1AT
Age 396 118 A12 3.363 0o 165 527

a. Dependent Variable: Fare

Estimates
Confidence intenvals
Level(%): EI
[ Covariance matrix
Residuals
[ Durbin-Watson
[ Casewise diagnostics
@
@ A

3 | Cancel

Dependent
& Sunived *  FFae
& Pelass Block 1 of 1
& Name -
b Sex Pravious fas
& Age |ndependant(s)
& SiblingeSpouceciboard & Pge
& ParentsChidrenAboard [¢]
Method Enter -
Selection Variabie
Rule
Case Labels
WLS Weight
-
| oK || Paste || Reset || Cancal] | Help |
@ Linear Regression: Statistics ®
Regression Coefficients Model fit

IR squared change

[ Descriptives

[J Part and partial correlations
|| Collinearity diagnostics
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JMP

Analyze | Graph Tools View Window Help

We have two options for regression models in JMP: the
FitY by X platform or the Fit Model platform, both under

= Distnbution

¥ : - ; .
the Analyze menu. Simple bivariate fits go along the FitY “—" FitY by X | | Models the relationship between two
by X platf let’ h | variables.

y X plattorm, so let's start there. 47 Tabulate _
Harris ... 1 22
The Fit Y by X platform can again be employed to
look at the relationship between two different - Dictribution - JMP - O %
variables. Here we have listed Age as X and Fare : , —— — ,
o i Displays a histogram and univariate statistics for each variable.
asY.ltis |mportant to note that the FitY by X Select Columns Cast Selected Columns into Roles Action

platform ONLY looks at bivariate relationships. It is

|9 Cnlumns

possible to select more than one candidate for th Survived
both the x and y roles. In such cases, output _‘ i‘::::
consists of multiple bivariate fits with each output o
displaying the appropriate measures for each set 4 Age

f variabl < Siblings/Spouses Aboard

of variaples. ol Parents/Children Aboard
. . . . . A Fare

The Bivariate Fit report starts with a simple scatter A Column 9

plot and we must assess exactly which type of

o ) ) Hist Onl
bivariate fit we would like to make. Here we see a L1 Histagrms Ovly

linear fit that models a simple linear regression

[¥. Columns| o Age

A Fare Cancel

Remove

)
(]
4

line to the data. A standard report includes the

same basic information as found in SPSS: R-square, ANOVA and parameter
estimates with hypothesis tests for the intercept and slope parameters. In JMP,
however, we can interact with this output to look at multiple fits simultaneously.
For example, we can choose a simple mean, straight line and quadratic fits to
the data and compare the fits by either R-square or looking at the parameter
estimates. Other fits include density ellipses and smoothing splines, from which
comparisons between fits can be made and estimated values can be output to
the original data for further study. Under each fit, we can specify diagnostic
measurements and plots to assess whether the assumptions for using each
particular model are satisfied.

JMP puts many different types of regression models all under the Fit Model
platform. In the example shown here, we are fitting a multiple linear regression
model that predicts Fare via a combination of Sex, the ordinal variable Pclass,
and the categorical variable Sex (no need to separate categorical and continuous
covariates). Clicking Run displays the Fit Least Squares output, which includes an
actual versus predicted plot, leverage plots, residual by predicted plot and more.
More options, such as profile plots, are available under the red triangle.

M Fit Model - IMP o (=] x
4 = Model Specification
Select Columns Pick Role Varibles Penenality: | Giandsed Lesct Seuaras
/8 Columns aF
2t Couen [ e -
4 Felass Sl
bl [ heip Run |
s [[eight )
W sex — [Recall | ] kewp dinieg cpen
A age [Chreq I -
i S Sps . [Fogaten Remave
ol Pasents/Chldry -
ey
Construct Model Effects
[ hdd |5
class
[ Creee pose
e
| Macros » |
Degree | 2|
Atrbutel =
Transhaem =
Mo Intercept

[*x titanic - Fit ¥ by X of Fare by Age 2 - IMP -

0
X

File Edit Tables Rows Cols DOE Analyze Graph Tools
View Window Help

‘Spsd raal i leOera+ .
4 = Bivariate Fit of Fare By Age

500 -

400

300
1= - -
o - .
I . . an .,

0 20 40 60 80
Age
¥ —— Linear Fit
4 Linear Fit
Fare=20.635411 + 0.3959768"Age
4 Summary of Fit
RSquare 0.012618
RSquare Adj 0.011502
Root Mean Square Eror 4540407
Mean of Response 32.30542
Observations (or Sum Wagts) 887
> Lack Of Fit
4 Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Modsl 1 277051 277051 11.3094
Emror 885 21680257

24497 Prob>F
C. Total 886 21957300 :
4 Parameter Estimates
Term  [Estimate StdError tRatio Prob>[t]
intercept  20.635411 3.847592 536 <000
Age 0.3959768 0.117747  3.36

L4
el
4




Inference: Logistic Regression

SPSS

Logistic regression can be performed using the Binary Logistic option under the Regres-
sion menu. Suppose we want to use Age as a predictor of the binary variable survival.
The Binary Logistic option in SPSS has many different options for model-based estimates,
measures of fit, diagnostics, conversion to odds ratios and more. We can incorporate

many potential predictors and look at both simple logistic regression and multiple logistic

regression in the same set of menus.

Analyze Graphs Utilties Extensions Window Help #3 Logtic Regressicn *%
Power Analysis > = % [a] () EI Dependent
Reports , Bos 04 9 d & Peiass ¥ 5 Sunmed
& Name Block 1 of 1
Descriptive Statistics > j & Sex 5
N s 1 Sex Age SiblingsS & Aae oS
Bayesian Stalistics ’ % pousesAb ‘ @ SeblingsSpousesAboard Conanates
Tables > oard & ParentsChildrenAboard P |
Compare Means » 1 2200 1 & Fare -
General Linear Model » 0 38.00 1 _
. = 0 26.00 0 @'t
Generalized Linear Models >
0 35.00 1
Mixed Models > 1 35.00 0 Method: Enter »
Corelate > 1 27 00 0 Selection Variable
Regression ?  [E Automatic Linear Modeling... = e
Logiinear > [ Linear. El =
Noiral Networks ’ [ Curve Estimation...
Changy ’ [ Partial Least Squares...
Dimension Reduction z TEE
S [ Binary Logistic...
Variables in the Equation
95% C 1 for EXP(B)
B S.E. Wald Sig. Exp(B) Lower Upper
Step1®  Age -.009 005 3145 076 991 982 1.001
Constant -.208 59 1.720 40 a1
a. Variable(s) entered on step 1: Age.
JMP
Like linear regression, we have two options for logistic regression models in JMP: the FitY
by X platform or the Fit Model platform, both under the Analyze menu. Bivariate fits go
along the Fit Y by X platform, and multiple logistic fits go in the Fit Model platform. Once
OK is clicked, we have many pieces of useful information about our model at our finger-
tips. More options, such as Odds Ratios, are available under the red triangle.
[*x Fit ¥ by X - Contextual - IMP - 4 Parameter Estimates
Models the relationship between two vanables. Unit
Select Colurmes Cast Selected Coburmns intu Robes Term Estimate Std Error ChiSquare Prob>ChiSq Odds Ratio Odds Ratio

* |8 Columns
i Survived
ol Pelass

[
A hge
-l Siblings/Spouses Aboard
ol Parents/Children Aboard
A Fere

Target Leve: []
I ngictic
a4
|__£ 050
Bivariate | Oneway

[ "E—
<« | &

Logistic |Contingency
A [

% Factor || 4 Age

2

o]
=

Forl

Intercept -0.2091888 0.1594937 1.72
Age -0.0087744 0.0049474 3.15
odds of 1/0

0.99126403 049744855
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Data Manipulation

Both SPSS and JMP are excellent for manipulating data since they each provide a number
of different ways to organize and manipulate the data. We can sort data, sort variables,

merge files, recode and run many other manipulations. Listed below is a side-by-side

comparison illustrating a number of the data manipulation features in SPSS and JMP. New
JMP users should know that since the data file and the output are dynamically linked, there

are occasions where output needs to be closed before the data is manipulated. When

sorting or manipulating data, JMP will sometimes default to creating a new data table that
has the necessary manipulation; new users should specify that the manipulated file should
replace the current data file. Data can be manipulated in JMP through a variety of menu
options. The Tables menu item offers many common data table transformations and the
Cols>Utilities menu items offer many tools for completing common data column manipula-

tion. The JMP Starter view also shows many of these options in one unified location.

SPSS

Data Transiorm  jnsert  Format  Analyze
1 Dwiine Yariable Properies
2 Set Measurement Level for Unknown
& Copy Data Propertses
i Define date and me
B Defire Multiple Response Sets.
Vabdation »
R \gentiy Duphcate Cases
F2 ldentify Unusual Cases
. Comgars Datasete
J St Cases
B8 s0n Vanables
o Tragspose
59 Bestructure
BAdust Slang Whdthe Arindt Fdak
Merge Files »
T Aggregate
Hake Weights
Propensity Score Matching
Case Contrel Matching
Ihthoganal Dasaga »
R Spi Fie
Split nbo Files
R Seloct Cases
& Wieignt Cases

JMP

Transform  Insert Format  Analyze  Graphs

B Compute Variabls

3 Programmability Transformation. ..

E Cogunt Values within Cases.
Shif Values
& Recode inte Same Vanables
(& Recude intu Diferent Variables
[ automatic Racods
Create Dummy Variables
B2 Visual Binning..
B Optimal Binning..
Prepare Data for Modeling
B Rank Cases.
8 Dato and Time Wizard
[ Create Time Series.
%0 Replace Missing Values.
@ Random Number Generators.

Tables | DOE  Analyze Graph To

Summary

Subset
Sort
Stack
Split
Transpose
Join
Jpdate

Concatenate

dHIE STEET T

IMP Query Builder

il

Missing Data Pattem

i

Compare Data Tables
Anonymize

MNew Column by Teadt Matchi

DOE Analyze Graph Took View Window Help B 0P Sacter - M - o x
New Col ’ _rmrmmhr&mmmwmmw.m%
O, e = ARB . FDRE S, E 6 =,
Column Selection L4 Uk Lasegony: Single: labile
Reorder Columns r e Blo [y | creates a new cta ttie of summany s
npet
e | Crestes a new ) od cckain af the
Column Info.., : :0“ F‘ LSO | vve e tabie. Vou cm st ity sebet oo e subiet,
Srechztne Uedalin: reates & new bie th rted by specified columes in
Standardize Attributes... secha Macsiag I [REORE] o o caming o descanding order
Sereeming r — Crmatet & e Hi i 4 Hiple ¢ o
Preselect Role 2 Mutariane o [T ey inght cobuma.
Clusstasing . Comatit & Ao cata tabi that mans wscesl s of cns cokomn s
+ Formula... T | 0 Pttt
Gragin. a [ — Creshet 3 A s Eabin fromm the osere tabie w b the s snd
£  Label/Uniabel 3"':1!; cotumes sre imerchanged.
o Mk
Serall Lock/Unlock Erict N orhor
Faimer o [ Conr | Comiunas rews From several dets tables and crestes & mew dots
@&  Hide/Unhide ‘_: 3 L foncutenste |\ \bie oo appends the rows 1o the first data table.
_,M 3] b | Eommbimas moiigie dats tables inin cns mes dats table
@  Exclude/Unexclude PP B ] i o s i the il ey
9 Usefor Marker ] .mnno"rplwm selexcted columens
e — Budder Buich o query for one or maes AP dets ekl
Recode...
e - 1| Finds paIiems of mstang vakist i e 045 18SHE 0 (PR 8
CoRE e | | g Ot P o e e e e
Utilities L3 Compress Selected Columns Ny [Compase Duta Tutk ILM:@WM okl el repout erences Letwnon
| I data st wel s matadsts
Column Names » 1
: = | Textto Columns... O
: Make Indicator Columns..
Combine Columns...
Make Binning Formula...
Delete Columns




Data Manipulation: Creating New Variables
SPSS

Suppose that we want to create a new variable that is the Age as months (instead of
years). We can use the Compute Variable option to define a new variable (call it Age_Std)
and attach a formulaic calculation to that variable (Age * 12). SPSS has a number of
different functions for aggregating and transforming data, which are all grouped by
function type. After filling in the numeric expression, SPSS creates a new variable of the
specified name and populates it with the computation from the numeric expression.

ﬁ Compute Varieble X
Targel Variable Humenc Expression
[Age_std | = |ageri2
Type & Labol
& Sunived &
& Pelass Funetion group:
g Name Al o
5o [ G0 0]
= Arithmetic
& Age " EI =14l 5 COF & Noncentral COF
& SitlingsSpousesA Conversion
& ParentsChildrenan D EI - 1 2 Currant Data/Time
& Fare : : Date Asithmetic
& | 0 Date Creation b
= - = e + Eunctions and Special Vanables
I—] I—I '—I' I—I SCasenum -
A SDate
$Date11
$JDate
£Sysmis
$Time
Abrs
v
Any
. Applymadal
| If (optional case selection condition) Arsin
Paste || Reset HCancel:| Help |

JMP

JMP creates new variables directly in the data table. Suppose we want to create the same
new variable (Age_Std) in JMP. We start by double-clicking on the unused column at the
end of data table to make a new column. Then we double-click on the column name to
bring up the Column Info window where we give the column a name, and click on
Column Properties and choose Formula to bring up the Edit Formula window. Now, we
can edit the formula to create the numeric expression we used in SPSS. Note that JMP
also has a wide array of functions that can be applied to manipulate and transform our
existing data. Also, we can also create a new column using the menu item Cols>New
Columns. Common data transformations can also be done on the fly in many of JMP’s
platforms such as Graph Builder, Tabulate, Fit Y by X, and Fit Model. This on-the-fly option
is as simple as right-clicking on the variable we would like to transform in the Columns
box and going to Transform.

B Columnd. D - o ¥
# = =19 coturms © EEEEEEE Ess ) ©
r Row e Survived
b Mumese A Pclace
r Tramscendentsl " Name
* Trigonometric [
» Character
b Comparison o SiNGY S...e5 ADoaD
b Condtionsl wl Paremts/C.n Abesed
b Probabdity A Fare
b Discrete Probability
i I
b Random
¥ Dote Tume N
b R Stata o=t
P Assgnment
b Parametric Model
¥ Finance

Constants v

m

e 2

[ Preview
# ! [0k ][ Concel |[ Apphy |[ Moy
0 [T

Iransform  Analyze
& Compute Variable
Programmability Transformation. ..

Graphs  Utilities  Exten

Count Values within Cases
Shift Values..

Recode into Same Vanables..

Recode into Different Variables. .

B Automatic Recode

!l Column Info...

Standardize Attributes...
Column Properties ]
g Formula..
¥ Recode..
New Formula Column "

Ingert Columns

Delete Columns

&) Label/Unlabel
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{ LinkiD
Sort L
Copy Columns
—

Ane 1
Transform * Round...
Aggregate L Scale Offset...
Distributional ' Custom Binning...
Random L; Syuare Ruot
Row r Square

+ Formula...
| tes
Group By
Logx+1
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Data Manipulation: File Splitting
SPSS

Suppose we want to look at different output for men versus women aboard the Titanic.
We can use the Split File option to tell SPSS that further output should always be stratified
by a particular variable. We have the option of creating new files for just men and just
women, but the splitting option is a unique way to indicate to SPSS that subsequent
output should be separated between women and men.

If we want to return to a non-stratified analysis, simply go to the Split File option and
choose "Analyze all cases, do not create groups” to turn the stratification off.

#2 split File x
& Sunvived O Analyze all cases, do not create groups
@) Pclass O Compare groups
g :;m’ @ Organize output by groups

e
& SiblingsSpousesA . Groups Based on:
ParentsChildrenAb... Sex
[¢]
& Fare
& Age_Std

@ Sort the file by grouping vaniables
QO File is already sorted

Current Status: Analysis by groups is off

| Paste | | Heset | |L:ance| H Help I

JMP

Splitting a file may not be necessary in JMP since all analysis platforms feature a By option
to stratify output by a particular variable. So, if we want stratified descriptive statistics, we
use the By statement in the Distribution platform as seen below.

Analyze | Graph Tools View Window Help

[E Distribution I Displays a histogram and univariate
statistics for each variable.

y -
s  FitYbyX -
== Distribution - JMP - o X
Displays a histogram and univariate statistics for each vanable.
Select Columns Cast Selected Columns into Roles Action
ol - A Age
th Survived A Fare
Cancel
ol Pclass cibionan
= Name
S i Weight ] optional numeric |—]Remm
A Age Recall |
< Siblings/Spouses Aboard I Freq optional numeric | e
o Parents/Children Aboard B i Sex -
a Fare ontional g =
A Column 9 : 5

[] Histograms Only

o
O
4

Data Transform Analyze Graphs

[Z Nefine Variahle Properties

24 Set Measurement Level for Unknown...

I= Copy Data Properties...

2R e

&2 Define date and time...

Define Multiple Response Sets..
Validation

EE Identify Duplicate Cases_.

F3 ldentify Unusual Cases...

% Compare Datasets. .

(3 Sort Cases...

B8 Sort Variables .

[&] Transpose...

Adjust Stnng Widths Across Hles
Merge Files

B Restructure...

Rake Weights...

Propensity Score Matching...

Case Control Matching. ..

H1 Aggregate. ..
Orthogonal Design

Split into Files

T, Copy Dataset

&= split File. .

Utilities
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Saving and Reproducing Output

Manipulating data and producing great output and visuals are possible only if there is a

mechanism to save and reproduce them. It doesn’t seem obvious but JMP is also fueled
by a scripting language, which works mostly behind the scenes for casual or new users.

Many advanced users find that coding produces quicker results for repetitive tasks. Let's
discuss how to save and reproduce output in SPSS and JMP.

SPSS

When we save an SPSS data file in SPSS format (.sav file), the data file maintains all manip-
ulations, transformations and labels. In order to retain output, we save as a separate file
(.spv format). Since the point-and-click interface for SPSS is really a mechanism for code
generation, code precedes all output in the output file. For instance, if we want to look at
the descriptive statistics for Age and Fare, the following code could be generated in the
output from the point-and-click interface:

DESCRIPTIVES VARIABLES = Age Fare
/STATISTICS =MEAN STDDEV MIN MAX.

4 = Distributions
JMP Uniferm Scaling A = Fare
) . . Stack

JMP takes a different approach to saving and reproducing e & e -
output. When we save data as a JMP data file (jmp file), .

. . . . ] Local Data Filter »
the data retains manipulations, transformations, labels fed —T— 400

1 N ! - e S - ’.... e =
AND script saved from analyS|s, Let's ook atan example' | Save Script > |E | To Data Table... Create a JSL script to produce this
Suppose we want to save the distribution analysis of Age To kil analysis, and save il a3 a Lable
. . rty in the data table.
and Fare information for later use. In all JMP reports, we To Script Widdow i ; ——
can find an option for saving the code (referred to as JMP ToLog
script) to the data table. There are other options to save To Report H
JMP script but saving to the JMP data table is one option. To Cliphoarg i
When we save the data in JMP format, :
all scripts saved to the data table are
. = |titanic Pj < d
saved as well. We can edit the name of =
th d scriot and duce th P Distribution of Age, Fare - " Survived | Pclpss Name Sex  Age
v ript and repr.

e save ] Zchp ad .ep CT Lljce Z b 1 0 3 Mr. Owen Harris ... 1 22
Oh“tp“t W; the redtriang eho‘;ate y 2 1 1_Mrs. John Bradle... 0 38
the saved script’s name in the data -

) p ] *|Columns (9/0) &% Save Script As... X 26
- = P
table. In addition, we have one file that 4, - 35
contains both the data information and - 35
ik Survived Name: Eoya g o
analysis related to a specific project. al Plass \ Distribution of Age, Fare 27
JMP data files can be shared among i.‘rl'::me te name handling: @ Append unique suffix 54
many JMP users, and one file can be a 7 ;gF Replace existing script 2
single platform for all project analysis. A Siblings/Spouses Aboard el
S . . . el [ 0K ” Cancel ‘[ Help 14
If we'd like a written set of instructions Jl Parents/Children Aboard s
. . TT | VIS5 TVl e. U
similar to the code listed above for A Fare ‘_55 _arguen =
SPSS ) | loct S ScriotsT 4 Age_Months<E 12 1 1 Miss. Elizabeth B... 0 58
. We simply sele ave' crnp ° 13 0 3 Mr. William Henr... 1 20
Journal and the necessary .jsl (JMP = Rows. | 14 o T M Kedlere lobiar,. ] 10
scripting language) code will be All rows 887 15 0 2 Mies. Hulda Ama... 0 14
displayed in a window of editable text. 'é:'el‘r:d g 16 1 2 Mrs. (Mary DKin... 0 55
. " .. . Clu :
Like SPSS, JMP's scripting language is Hidden 0 17 0 3 Master. Eugene R... 1 2
quite complex and can be useful in Labelled 0 18 1 2 Mr. Charles Euge... 1 23
completing repetitive tasks. 19
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Other Features

Users transitioning from SPSS to JMP may be interested in some of JMP's unique features.

Machine Learning and Text Mining

While both JMP 16 and SPSS 27 come standard with decision trees [AalE] Graph _Tools Veew Window Felp
and neural networks, JMP 16 has a number of advanced Predictive E :’::"::“
Modeling methods that SPSS 27 does not, including Bootstrap Forest, L e - Sesi | Age = e
Boosted Tree, Naive Bayes, and Support Vector Machines. Also, JMP B Tt Explores e 0 38
16 has many built-in tools useful for creating a predictive model. One = | FitModd o R
such tool is the Make Validation Column which allows the user to A Lt s
P . . B el "1 48 | pantition

create a column based on stratification, grouping, and cut point Screening , N~
columns. e [ e

ini H e . . . Quality and Process + 80 | KMearest Neighbors
Text mining is another data mining approach is fun and engaging in Remabiityandsureval  +| % | Neive Bayes 0 o 2
JMP. SPSS does not have any built-in text mining features. As an Consumer Research H] | emott SeckorMachnes 1 s 1

. . 15 0 3 Mige Hule Medel Screening 0 0 7asM2

example, recall that the Name column is unstructured text. With JMP T 1 2 MemMe 2 | Modu Compadson 0 o 16
16, we can explore this text data for patterns of words or phrases. 13 2 ,‘,,"'“Z”ML & | Make Vabidation Column j # 1;
Under the Analyze menu, the Text Explorer module allows us to select - O et 52 | Fommuh Depo : i3

many unstructured text columns and tell JMP how it should tease out

the words or phrases within the text selected. Once we click OK, Text Explorer shows
common terms and phrases within the columns selected. As we can see from the figure
above, the word “mr” appears 513 times; “miss” appears 182 times while “mrs” appears
125 times. This insight is something our Titanic data does not currently account for as a
variable. Using JMP, we can easily create indicator columns (0 or 1) for rows that have the
words “miss” or “mrs” in their Name column. Just right clicking on the words and selecting
Save Indicators creates these new indicator variables in our data set. That is so cool!

] . W titenia - Tent Explorer of Meme = IMP - O ®
Anuhysat fras-fsmm bat Fide Edst Tables Rows Cols DOE Anshze Graph Took View Window Help
! - ; o Til : i
Select Columns st Sedected Cohams into Robes Action daEd Bo. aMm9. ket N, + 20,
! ;‘tf“':‘ [l Colurmr] * Hame _ = 4 = Text Explorer for Name
- . Cancel
ll Pelme o Humber Mumber  Total  Tokens Mumberof Noa- Portion of Non-
o i e —— of Terms of Cases Tokem perCame  Emply Cmses  Esnply Canes
L Vaidation | ] 1491 88T 4093 3.29067 867 1.0000
l Age
l Sibngy Spouses Abvsrd -] 4 Term and Phrase Lists
ol Parenty/Chisdren Aboard & | Help |
A Fare Term Count Phrame Count N
TR oo b 2
Language English . miss 182 | ‘william henry 5 2
. . - 1 mn 125 = anna sofia 3 2
ey ortirel e o e william (| frank john 3 2
| Masirwim Mumber of Phrssas 5000 | john a4 john bordand i 2
Mhinimum Characters per Word 1 master 4fl van impe 3 2
Masimaen Charsctere par Wrd 1) henry 1l vander planke 1 2
% = ehiddes uj penaizs y esetallans 2 3
i o Semewing james. i thomas willism solomon 12
Tolanizing g - george 2z] victor de satode N |
s Fal | willarm jotn robert 2 2
‘:m E,M" Noeck: ecwad 18] aibert adrian i 2
e v Q2B v
4 Term and Phrase Lists
Term Count Phrasc Count N
mr 513 william john 6 2
william hanry 5 2
I’ sofia 2
— Select Rows p* 5 2
william k john 3 2
john Show Text bodand 2 2
master mpe 3 2
henry Alphabetical Urder Her planks 3 3
charles psco y castellana 2 3
james = as william solomon 2 3
gearge FY pr de satode 2 3
thomas Color * pm john robert S
1 2
edward Label ¥t adrian 2 2
Containing Phrases 9 26
Save Indicators | Creates indicator columns in the data
bl ot th I
5 Forrmula { table for the selected terms.
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Sample Data Sets

One difficulty in learning and teaching statistics is finding
nicely formatted example data sets. JMP knows this and has
included hundreds of data sets. Categorized by type of
analysis, field, and teaching resources, JMP’s built-in datasets
are easily accessible via the Help>Sample Data menu item.
Opening these data sets is as easy as selecting the type of
data or statistical method we want to explore or learn about
and clicking the blue highlighted link. Want to learn how to
make a map in JMP? Under the Geographic Maps data type,
find the US Election 2008 data. Once the data set opens, we

&% Sample Data Index - IMP - o 4

File Edit Tables Rows Cols DOE Analyze Graph Took View Window Help
HaEd «kallo i R?239 N P,A 2@,

< About this Sample Data Index
This is an Index to some of the sample data tables provided with JMP. Choose a subject heading below and open
it to see o list of doto tebles you con use to explore that topic. Click the blue underined file name to open o dete
table. Then, within each data table, study the table notes and column notes for more information.

[ Open the Sample Data Directory | [see 2n Alphabetical List of 2l Sample Deta Files|
| Open the Sample Projects Directory | Open the Sample Scripts Directory |
[ Openthe Sample Applications Directory | [ Open the Sample Dashboards Directory

|Open the Popular Big Class jmp Sample Data Table] |

Open the Sample Import Data Directory

Samgple files categonzed by type of analysis
 Analysis of Variance

 Bivariate Analysis

Samiple files categorized by type of data
 Business and Demographic

* Consumer Research

find a number of JMP scripts ready to be run in the top left. > Categorical Models I Food and Nutrition
Clicking the green play arrow next to Graph Builder Map > Control Charts * Industrial Experiments
Sized by Number of Electors launches Graph Builder with bifiesSen off Experments g BT
a map of the United States color-coded with blue or red ;E""'ﬂ'am" Miicien bifsmitinel et
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Conclusion

Both SPSS and JMP are terrific software tools for manipulating, visualizing and analyzing
data. In this guide, we have highlighted how to complete many common data-oriented
tasks in SPSS and JMP. Throughout, we made sure to point out many of the differences
between the two software packages and how JMP may elevate the insights you get from
your data. It is easy to see that JMP and SPSS approach data analysis workflows differently.
The point-and-click mechanism in SPSS generates SPSS code, so users decide which
analysis and options they want to perform and then submit the generated code to obtain
the output. The code and results are listed in the output file, which can be saved, copied
or manipulated. By contrast, JMP dynamically links the data and reports to create an inter-
action between the data and the user. The user starts with a general area of analysis and
can then customize output to add different features or analytics. The dynamic link
between data and output makes exploring unusual observations very simple and intuitive.
The interactivity of features such as Graph Builder allows users to create and update
visuals in real time.
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