Appendix

Free and Open-Source
Statistical Software

CHAPTER OBJECTIVES

Explain why free and open-source software is helpful for statistical analysis.

Compare and contrast PSPP and Statistical Package for the Social Sciences (SPSS)
when approaching the main statistical tests discussed in the textbook.

Compare and contrast R and SPSS when approaching the main statistical tests
discussed in the textbook.

111

Explore other free and open-source statistical software options.

Since publication of the first edition of Quantitative Research Methods for Communication: A Hands-On Approach, we have
been searching for alternative statistical software packages that suit the needs and budgets of quantitative researchers.
Although many free or open-source statistical software packages are available on the Internet, the two that we recom-
mend are PSPP and R. Although we talked about these two software packages in various places throughout this book, we
focused our attention on two more traditional statistical software packages: IBM’s Statistical Package for the Social
Sciences (SPSS) and Excel. In the first edition of this book, we also included Statistical Analysis System (SAS), but quickly
realized that most people using this textbook were not actively using SAS for educational purposes.

We chose to include information on PSPP and R within this book because both of them are, first and foremost, free.
Some of the more traditional statistical software packages are very expensive and are not cost-effective for some students
and professors. Furthermore, some schools have even stopped providing undergraduate and graduate students access to

some of the more expensive software packages, so PSPP and R are good alternatives.
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PSPP and R are also good pedagogically speaking as well. PSPP, on the one hand,
is written in a fashion that closely resembles SPSS, so students learning on PSPP can
cross-transfer their computer skills to SPSS if they get the opportunity to further their
statistical training. R, on the other hand, is a very powerful programing language and
quickly becoming a software powerhouse internationally. In fact, R can do everything
from simple descriptive statistics to advanced multivariate modeling, so students
learning on R could use this program for all of their statistical needs from a beginning
undergraduate course through a career in academia. The rest of this appendix discusses
some of the nuances of both PSPP and R.

PSPP

PSPP is an open-source statistical package built on the same basic principles and
functionality as SPSS. As an open-source alterative, the program is freely available
for everyone under a GNU license through the Free Software Foundation. While
you can burn copies of the software and have them available for purchase in your
college/university bookstore (see the GNU policy on “free” - https://www.gnu.
org/philosophy/free-sw.en.html), you can also make it freely available from your
own website (like we’ve done) or direct students to download the software for free
from the PSPP website. PSPP is available for both Windows and Apple operating
systems, so everyone can easily download and install the software and be up and
running in no time.

In these times when colleges and universities are drastically slashing budgets for
software and other technical equipment, relying on open-source alternatives is very
important. Thankfully, PSPP has filled a very important gap that is perfect as a sub-
stitute for SPSS. One note of caution, however, is needed. PSPP does not, nor will it
ever, have the same complete functionality as SPSS. As a statistical tool, it is quite
limited and does not have the same breadth of statistical features as proprietary soft-
ware packages. But for a basic communication research course, it works very well as a
substitute package.

In this section, we examine downloading and installing PSPP, the basic PSPP inter-

face, and statistical analyses using PSPP.

Downloading and Installing PSPP

Downloading and installing PSPP is pretty easy whether you are installing the
software on a PC or Mac computer. Start by going to the PSPP project’s main
website (http://www.gnu.org/software/pspp/pspp.-html). Once you are on the
website (Figure C.1), you'll find hyperlinks for a variety of different options. The one
that we’re most concerned with at this point is getting and downloading PSPP, so
select the one that is circled in Figure C.1, which his titled “Get PSPP.”
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PSPP

{ GetPspp

Documentation

S Contribute Quick Tour

PSPP s a program for statistical analysis of sampled data. It is a Free replacement for the proprietary program SPSS, and appears very similar to it with a few exceptions.

. The most important of these exceptions are, that there are no “time bombs’; your copy of PSPP will not “expire” or deliberately stop working in the future. Neither are there any a

| the core package.

PSPP can perform descriptive statistics, T-tests, linear regression and non-parametric tests. lts backend is designed to perform its analyses as fast as possible, regardiess of the
input data. You can use PSPP with its graphical interface or the more traditional syntax commands.

.| Abrief list of some of the features of PSPP follows:

Supports over 1 billion cases.
« Supports over 1 billion variables.
- Syntax and data files are compatible with SPSS.
- Choice of terminal or graphical user interface.
+ Choice of text, postscript o html output formats
« Inter-operates with Gnumeric, OpenOffice. Org and other free software.
- Easy data import from spreadsheets, text files and database sources.
« Fast statistical procedures, even on very large data sets.
= No license fees.
- No expiration period.
- No unethical ‘end user license agreements”
« Fully indexed user manual.
- Free Software; licensed under GPLV3 or later.
+ Cross platform; Runs on many different computers and many different operating systems.

PSPP is particularly aimed at statisticians, social scientists and students requiring fast convenient analysis of sampled data.
Please send FSF & GNU inquiries to gnu@onu.org. There are aiso other ways to contact the FSF-.

Please send broken links and other corrections (or suggestions) to bug-gnu-pspp@gnu.org.
Copyright © 1996, 1997, 1998, 1999, 2000, 2001, 2002, 2003, 2004, 2005, 2006, 2007 Free Software Foundation, Inc., 51 Frankiin St - Sute 330, Boston, MA 02110,

USA - Verbatim copying and distribution of this entire article are permitted woridwide, without royalty, in any medium, provided this notice, and the copyright notice, are
preserved.

Updated: $Date: 2010/05/21 08:56:04 $ SAuthor: jmd $

=1 on the number of cases or variables which you can use. There are no additional packages to purchase in order to get “advanced functions; all functionality that PSPP currently ¢ * Latest News
| « User Mailing Listask genersl questions here.

* Developer Website

+ Developer Maling Lisi(notfor help requests)

* Unofficial Resources:

« Other Stats Software:

« Other GNU Software

USEFUL LINKS

atest News

- User Wiki
« Developer Wiki
« Blog: en, pt BR

@0

reti

i

+ miscellaneous

FIGURE C.A1
PSPP Main Website

Once you're on the Get PSPP webpage (Figure C.2a), you'll need to scroll through
the list of operating system options and find the one that corresponds to your comput-
er’s operating system. If you have a PC running Windows, then you’ll want to select
“Another Mingw-based version” (Figure C.2b). You then want to download the most
recent build. When we wrote this appendix, the most recent build was on December
13, 2011, so we could have selected “PSPP-Master-2011-12-13” or the “PSPP-Master-
single-user-2011-12-13” file (Figure C.2c). The single-user file is necessary only if you
do not have administrative privileges on a given computer. Once you select the appro-
priate build, you will be taken to a downloading website called SourceForge (Figure
C.2d). After five seconds (depending on your web browser), you will either receive a
pop-up window (Figure C.2e) or a notification within the browser that a file is ready
for download (Figure C.2f). Once you have downloaded the file, you can launch it and
follow the onscreen instructions to install the program.

If youre running a Mac computer, you'll need to follow the instructions for the “Disk
Image Installers” installation.

Both PC and Mac files are easily downloaded and installed, so this process should
be fairly easy for you. If you run into trouble installing the program, we recommend
talking to a computer specialist on your campus who is familiar with your comput-
er’s operating system. Because PSPP is an open-source software package, there is
no support hotline. However, there is a PSPP wiki (http://pspp.kiberpipa.org/wiki/
doku.php) and a pretty extensive user guide (http://www.gnu.org/software/pspp/
manual/pspp.pdf).
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Get PSPP Documentation

Contribute Quick Tour

PSPP is GNU software. You can obtain it the same way as with any GNU software. PSPP should work on most modern computers and most operating systems. Systems which have been known to work include

. GNUHwg SOURCE CODE

BT S, The links below point o unreleasedversions. For normal
S (Damvin) se, use rels i

+ OpenBSD. NetBSD and FreeBSD ek e

+ Windows (using MnGW) « Apha Versions

« Development Version
Downloading the Source Code « Daily snapshots

If you want to compile and install PSPP yourself, you can get the source code from http://ftpmirror.gnu org/pspp. Should this link be unavailable or unreasonably siow, please select a local miror site. ONCe ;vw .o
downloaded the tarball, refer to the INSTALL file for installation instructions. The PSPP wiki has some operating system-specific tips for installing PSPP as well

Binaries

We do not distribute precompiled binaries of PSPP. Many operating systems provide such binaries, but these might not be the most up to date version. Refer to your operating system's instructions for details. Below
s alist of some precompiled binary packages for various operating systems, of which we are aware. Please note these are prepared by third parties over whom we have no control. We make no assertions about the
reliabilty of these packages

+ Gnewsense

Ubuntu

+ Official Packages
+ Unofficial update
+ Another (iater) unofficial package

« OpenSusE

« Official packages and unofficial packages
« FreeBSD

« Official Ports
© HPUX

+ Binaries for version 0.6.1

FIGURE C.2A
Get PSPP Main Page

« MS Windows
« Mingw-based version (nl. fr. de. es. pt_BR). including both the most recent released version of PSPP and a snapshot of recent development activity.
« Another Mingw-based version
« Live CD's containing PSPP \
« Knoppix based
« Epilinux (in Galician
e Mac OS X

* MacPorts (run port install pspp-devel {0 get the latest and most featureful version, or port insta1l pspp to get an older but possibly better tested version)
« Disk image installers

FIGURE C.2B
Windows and Mac Options

THis page is fatended to give a root Tor downloading the PSPP-Tor-Windows setup.
Highlights of the current PSPP-for-Windows setup
[PSPP info: [Package info:
(Current version: [Master version=0.7.8 ||| Windows version|[Wiadows XP and newer
[Release date: |[See flenames J||[Package Size: /15 Mb
Information about PSPPtp:/www gnu org/software/pspp J||[size on disk:—[[34 M
[PDE or HIML [MinGW based
PECRMetat (curreat version will be installed on your PC by the installer padcage)‘ [Tectiiat (Cross-compiled on openSUSE 11.3
Dowaloads:
Verin s g | S baivsn budeds
|Recommended version. st
0.7.8-g812c8¢-blp-buld20111213 |[PSPP-Master-2011-12-13 _||PSPP-Master-single-user-2011-12-13

0.7.8-g997322-blp-build20111111{|PSP] 11

PSPPrMasi Lot Cllok }2011,11,11
0.7.8-gfea925-bip-buid20110902 |PSPP-Master-2011-09-02 [PSPP-M: 2011-09-02
0.7.8-g4da697-bip-build20110703 |[PSPP-Master-201 3 |PSPP-Master-sineluser-2011-07-03

* Unfortunately there seems to be an issue with loading of large .sav files in all MSWindows builds. We don't knovw under which circumstances it happens and don't have a sohution yet. Using the command "set workspace=100000000." as first command s a workaround.
for this issue. Reports under which circumstances this happens are welcome.

* Sources can be found here.

© The single-user version does not work on MSWindows 7.

® These are development versions, build from daily snapshots. If you encounter a problem o have suggestions for i itin by If necessary you can reinstall the previous version.

FIGURE C.2C
Select Version
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sourceforge Browse Blog Support Jobs Newsletters Resources Register Log In
Your pspp4windows download will start in O seconds... Mirror provided by

12 =

S8 Problems with the download? Please use this direct link, or try another mirror.

FIGURE C.2D
Redirect

52 ' FIGURE C.2E
Save File

Opening pspp-master-20111213-Setup.exe
You have chosen to open

= | pspp-master-20111213-Setup.exe

which is a: Binary File (15.6 MB)
from: http://superb-dca2.dl.sourceforge.net

werie [ ]

Would you like to save this file?

FIGURE C.2F
[ Keep H Discard ] Download File

~This type of file can harm your computer. Do you
458 want to keep pspp-ma...3-Setup.exe anyway?

The Basic PSPP Interface

If you are familiar with Microsoft Excel or SPSS, then understanding the basic inter-
face of PSPP is pretty easy. The program itself is designed to look and feel like any
other spreadsheet program or statistical software package with a graphic user interface
(GUI). Figure C.3 contains the main page of PSPP with the Recoded Data Set for the
textbook open. You'll notice that if you look at the PSPP main page and the SPSS main
page (Figure 8.4) the layout is identical.

Although the layout may be identical, we should note that the functionality between
PSPP and SPSS is different. SPSS is a much more comprehensive statistical package and
contains a considerable number of statistical options that PSPP does not. Remember,
PSPP is an open-source software project with programmers from around the world par-
ticipating in it as a hobby. Although these hobbyists have been improving the software
since it originally launched in 1997, the program is still being developed and enhanced.
As such, it is important to come back to the PSPP website periodically to ensure that
you have the most recent build of the software itself. With each new build, you will need
to download and reinstall the software.
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File Edt View Data Transform Analyze Utities Windows Help

B 5] & =2 a i [ i =

Open... Save Go To Case... Variables... Find... Insert Cases Insert Variable | Split File... Weight Cases... Value Labels
id | preat prea2 prea3 preat preas peob | prea pread pread preald preall preal2 preal3 preald preals preal6 +

i | 100 200 300 200 400 200 300 300 400 4.00 100 200 400 100 400 100 3

2 200 100 100 300 200 400 500 500 100 100 100 100 200 300 100 100

2 3.00 300 300 4.00 300 4.00 300 4.00 3.00 200 300 4.00 3.00 400 3.00 4.00

4 400 100 200 400 200 400 200 100 200 200 200 200 300 200 400 200

3 500 200 200 300 200 300 300 300 300 300 300 300 300 300 300 300

6 6.00 500 5.00 500 5.00 500 5.00 500 5.00 500 5.00 500 5.00 500 5.00 500

7 700 100 100 200 200 200 100 200 200 100 100 100 200 200 100 200

8 8.00 300 200 200 300 200 200 200 200 200 200 400 200 200 200 200

9 9.00 200 200 200 300 200 200 200 200 300 300 200 300 200 400 200

L 1000 500 500 500 500 500 500 500 500 500 400 400 200 400 400 400

u 11.00 1.00 4.00 1.00 3.00 200 3.00 200 4.00 3.00 1.00 1.00 3.00 4.00 1.00 1.00

2 1200 200 500 200 500 200 500 200 100 400 400 200 300 200 500 300

B 1300 300 200 400 400 400 200 400 200 300 100 400 400 500 100 400

& 14.00 1.00 4.00 300 200 300 300 200 4.00 300 1.00 4.00 300 300 4.00 200

2 1500 100 100 100 10 100 10 100 10 100 10 200 200 200 10 100

16 16.00 100 200 100 100 100 100 100 100 100 1.00 100 100 200 1.00 100

1% 17.00 100 100 100 100 200 200 300 300 400 200 200 300 300 300 200

= 1800 400 300 300 400 300 300 300 300 400 200 200 200 300 200 300

19 19.00 4.00 200 200 3.00 300 200 300 200 200 200 300 200 300 200 200

2 2000 5.00 200 300 4.00 1.00 4.00 3.00 200 1.00 4.00 3.00 4.00 5.00 5.00 200

2 200

2 2200 300 300 300 300 4.00 300 4.00 400 200 400 4.00 400 300 5.00 300

= 20 300 200 100 300 300 300 300 30 300 300 300 300 100 500 100

2 2100 200 200 300 300 400 300 300 200 300 200 200 300 300 40 300

& 25.00 200 100 4.00 200 4.00 300 4.00 200 400 200 400 200 400 200 200

% = %m0 10 100 100 100 200 2 100 20n 100 100 100 20 200 am 100 i 2
Data View | Variable View

Filter off | Weights off No Split

FIGURE C.3
PSPP Main Page

So, beyond the basic interface looking similar, the statistical functionality is also very
similar to that of SPSS. For example, you can manage your data in the same fashion that
you can with SPSS by examining either “Data View” or “Variable View” at the bottom
left hand of the screen. When you load a dataset, the data are always shown to you in
Data View. If you want to easily manage your data, click on Variable View (Figure C.4).
In Variable View, you can see a number of factors related to your dataset. We've specif-
ically circled three column headings at the top that are especially important for data
management purposes.

The first column circled is titled “Name.” The Name column is what you label each
individual variable within the dataset. You’ll notice in this image that we start with
the name “ID,” which corresponds with the ID number of each participant in the
study, from 1 to 654. After the ID, we have the 24 items of the Personal Report of
Communication Apprehension-24 and first two items showing of the Generalized
Ethnocentrism Measure. Notice, when we enter the data, that we have to number
each and every item on a separate measure, so the item names start at “prcal” and go
through “prca24” and so on.

The second column circled is titled “Label.” The Label column allows the

researcher to type in more descriptive terms for each variable. For the first variable,
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PSPP | Gl

File Edit View Data Transform Analyze Utilities Windows Help FIGURE C.4
o @ Jos .
OE‘... CE ‘Q?éas Varifres... Flr;:.., Inser?f S e igble Spl:;ileo. Weigh:KCases... Valuj?ahels —— P‘SPP Variable
[ ( ] Name )Type | Width | Decima{ I Label | \ Values Missing I Columns I Alig( | Measure n View

1 L Numeric 8 2 Hicati one None 8 Right

2 preal Numeric 8 2 Communication A None None 8 Right Scale

3 prea2 Numeric 8 2 None None 8 Right Scale

4 prea3 Numeric 8 2 None None 8 Right Scale

5 pread Numeric 8 2 None None 8 Right Scale

6 preas Numeric 3 2 None None 3 Right Scale

z preab Numeric 8 2 None None 8 Right Scale

8 preal Numeric H 2 None None 8 Right Scale

9 prea8 Numeric 8 2 Nene None 8 Right Scale

10 prcad Numeric 8 2 None None 8 Right Scale

u prcal0 Numeric 8 2 None None 8 Right Scale

12 preall Numeric 8 2 None None 8 Right Scale

B preal2 Numeric 3 2 None None 8 Right Scale

14 preal3 Numeric 8 2 None None 8 Right Scale

5 preald Numeric 8 2 None None 8 Right Scale

16 preals Numeric 8 2 None None 8 Right Scale

u preal6 Numeric 3 2 None None 8 Right Scale

18 preal? Numeric 8 2 None None 8 Right Scale

19 prcald Numeric 8 2 None None 8 Right Scale

2 preald Numeric 8 2 Nene None 8 Right Scale

2t prea20 Numeric 8 2 None None 8 Right Scale

2 preal Numeric 8 2 None None 8 Right Scale

B prca22 Numeric 8 2 None None 8 Right Scale

4 prea23 Numeric 8 7 None None 8 Right Scale

z prea2d Numeric 8 2 None None 8 Right Scale

% ethnol Numeric H 2 Ethnocentrism  None None 8 Right Scale

a ethno? Numeric 8 > None None 8 ikt Scale

| Data View| Variable View [
| .,

we typed in the label “Identification #” to ensure that users would know what the
less descriptive name “ID” stood for within the dataset. You’ll notice that we don’t
label every item with a different name because this almost becomes overkill. How-
ever, if you scroll to the bottom of the dataset, you'll find that we do provide com-
prehensive labels for each of the summed variable totals. You can see these labels
in Figure C.S.

The third column circled in Figure C.3 is titled “Measure.” This column helps
a researcher organize the various variables in the four levels of variables into
three distinct groupings: nominal, ordinal, and scale (interval/ratio). If you scroll
through the entire dataset, you’ll see that most of the variables are listed as scale

data because they generally are part of an interval measure. However, if you look in
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FIGURE C.5
PSPP Variable
View—Labels
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File Edit View Data TIransform Analyze Utilities Windows Help

B 5] £ 23 it = =
Open..  Save Varisbles.. | Find.. | InertCaze InsertVarisble | SplitFile.. Weight Cases.. ValueLabels

[ ] Name | Type | Width | Decimals Label | Values | Missing Columns Align Measure
L e Numeric 8 2 Biological Sex {100, Male'}_ None t] Right Scale
12 ooiities Numeric 8 2 Political Affliation {100, Democrat’).  None 8 Right Norminal
O cioss (e 8 2 School Classification {100, First Vear Stud None 8 Right Ordinal
M8 oniine Nurmeric 8 2 Time Spent Online {100,0-5 hour). | None ) Right Ordinal
20 e Numeric 8 2 Age None None s Right Scale
M6 Nedition Numeric 8 2 Book Edition (1,00, 15t Edition - 2(None s Right Norminal
U lGroup.CA  [Numeric 8 2 Group CA None None 10 Right Scale
18 IMeetings CA | Numeric 8 2 Meetings CA None None 13 Right Scale
19 interpersonal_C/Numeric 8 2 Interpersonal CA None None 18 Right Scale
150 |pyblicspeaking| Numeric 3 2 Public Speaking CA None None 19 Right Scale
Bl gigca Nurneric 3 2 Communication Apprehension Total None None 10 Right Scale
152 |ethnocentrism Numeric s 2 Ethnocentrism None None 15 Right Scale
153 |Humor_AssessnNumeric s 2 Humor Assessment None None 1 Right Scale
154 | Nonverbal_tmmr Numeric s 2 Nonverbal Immediacy None None 2 Right Scale
15 | pssertiveness |Numeric 8 2 Assertiveness None None 15 Right Scale
156 |Responsiveness Numeric 8 2 Responsiveness None None 16 Right Scale
157 |Group WTC | Numeric 8 2 Group WTC None None 1 Right Scale
18 | Meetings WTC Numeric 8 2 Meetings WTC None None 1 Right Scale
19 |interpersonal W Numeric s 2 Interpersonal WTC None None 19 Right Scale
160 |publicspeaking, Numeric s 2 Public Speaking WTC None None 2 Right Scale
161 |stranger WTC  Numeric 8 2 Stranger WTC None None 14 Right Scale
162 | acquaintance V Numeric 8 2 Acquaintance WTC None None 1 Right Scale
163 |Eiend WIC  |Numeric 8 2 Friend WTC None None 12 Right Scale
164 g wic Numeric 8 2 Willingness to Communicate Total None None 10 Right Scale
165 |pyblicspeaking, Numeric 8 2 Everyone should be required to take public speaking None None 23 Right Scale
166 | pttitude. About|Numeric 3 2 Attitude about Higher Education None None 2% Right Scale

Data View| Variable View

Figure C.6a, you’'ll see that the variable political affiliation is defined as a nominal
variable.

While not circled in Figure C.4, there is another very important column for you to
understand the Variable View in PSPP. In Figure C.6a, you'll see that we have circled
the “Values” column. If you remember from your results looking at SPSS earlier in the
textbook, instead of seeing biological sex represented as “1” or “2” in various printouts,
you actually see the labels “female” and “male.” To get these labels to exist in PSPP or
SPSS printouts, we need to provide those labels here. Figure C.6b shows you the labels
dialogue box for biological sex. In this dialogue box, you can see that when we origi-
nally coded the data, males in the sample were coded as “1” and females in the sample
were coded as “2”. Now if we run a frequency table of the female and male breakdown
of the sample, we’ll see the words “female” and “male” appear in the frequency table
instead of the numerical values (Figure C.6c¢).

Now that we’ve explained the basic user interface of PSPP, let’s examine some of the

statistical analyses possible in PSPP.
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Name Type I Width I Decimals Label ‘\&issing | Columns | Align I Measure

1 .Numevic v8 ‘2 'Biological Sex w} E Right %chaIe

politics Numeric :8 :Z Political Affiliation {1.00,"Democrat’}_ |None 8 Right %Nominal

class Numeric 8 2 School Classification 1{1.00, First Year Student'}_ None 8 Right ;Ovdinal

online Numeric 8 2: Time Spent Online 1{1.00,0-.5 hour'}_ None 8 |Right ‘ Ordinal

age Numeric 8 2 Age |None None 8 Right i Scale

edition Numeric ‘8 2 Book Edition {1.00, 1st Edition - 2008'}_ None 8 Right iNominaI

| ! | | | ! I I |

FIGURE C.6A

Values Column

FIGURE C.6B

oS & Values Dialogue Box
-Value Labels o
Value: |
e Cancel
Value Label: l
Help

’ Add 1.00 = ‘Male'
200 = ‘Female'
Apply
’ Remove

FREQUENCIES FIGURE C.6C

Frequency Table
FREQUENCIES
/VARIABLES= sex
/FORMAT=AVALUE TABLE
/STATISTICS=NONE.

Biological Sex
Value Label| Value |FrequencylPercent|Valid Percent|Cum Percent

Male 1.00 320/ 48.93 49,92 49.92
Female 2.00 321| 49.08 50.08 100.00
13 199 Missing|

Total 554] 100.0 100.0

wre61063_appC_C1-C24.indd C-9 09/25/18 12:37PM



—C10_  APPENDIXC FREE AND OPEN-SOURCE STATISTICAL SOFTWARE

FIGURE C.7
Statistical Tests
in PSPP
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Statistical Analyses Using PSPP
PSPP is a pretty comprehensive statistical program. All of the statistical tests that we
demonstrate in the book and the online materials (with the exception of those in Ap-
pendix E) can be conducted using PSPP. Figure C.7 shows a comprehensive list of the
different tests that can be conducted in PSPP.

Running statistics in PSPP is very similar to running statistics in SPSS. In fact, the
basic process starts the same. In SPSS, all of the tests we discussed were under the “Ana-

lyze” drop-down menu, which is also true in PSPP. Figure C.8 shows you the “Compare

Bivariate Correlation
Descriptive Statistics

Mean

Median

Mode

Minimum

Maximum

Range

Skewness

Kurtosis

Variance

Standard Deviation

Standard Error Mean

Sum
Factor Analysis
K-Means Cluster Analysis
Linear Regression
Non-Parametric

Chi-Square

Binominal

Runs

One-Sample Kolmogorov-Smirnov Test

Two-Related Samples Tests

Tests for Several Related Samples
One-way Analysis of Variance
Reliability
ROC Curve
t Tests

One Sample

Independent

Paired
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Analyze Utilities Windows Help FIGURE C.8
T e PSPP Analyze Menu
Descriptive Statistics > | B B g
Compare Means 4 One Sample T Test...
Bivariate Correlation... Independent Samples T Test...
K-Means Cluster... Paired Samples T Test...
Factor Analysis... One Way ANOVA... [
Reliability...
Linear Regression... 2.00 4.00 200
2 1 isti >

Non-Parametric Statistics 5.00 2.00 4.00
ROC Curve...

3.00 3.00 4.00 3.00 4.00

Means” menu in the Analyze drop-down menu. You'll notice that the PSPP menu is
considerably shorter in terms of the number of statistical categories when you compare
it to the Analyze menu seen in SPSS.

Not only is PSPP’s Analyze drop-down menu designed to be used in a fashion similar to
SPSS, the processes you use to run the different statistical tests and then the printouts of the
results also looks the same. Again, you can use all of the information within the chapters of
this book related to SPSS as a general guide for running and interpreting results in PSPP.

R

R is one of the most powerful free open-source statistical software packages anywhere.
In fact, R is quickly becoming a force to be reckoned with. To learn more about the
prominence of R in various research capacities, check out Robert A. Muenchen’s
(2010a) article “The Popularity of Data Analysis Software.” But we’re betting you're not
here to learn about R’s popularity, but to learn how to use R. Well, we are not R experts.
In fact, we have a steep learning curve (just like you do) ahead of us if we’re going to
become proficient at using R.

According to Kurt Hornik (2011), R, first and foremost, is a computer language that
stems from a language originally developed at Bell Labs by Becker, Chambers, and
Wilks called S in combination with Sussman’s Scheme programming language. R itself
was developed by a working team at the University of Auckland, New Zealand. Since
the mid-1990s, a group of computer scientists and statisticians called the “R Core Team”
have continuously updated the source code database making R a growing statistical
software that can be utilized by anyone for free. Furthermore, the international nature
of R has caused it to become a widely used statistical software language similar in
size and scope to SAS. Thankfully, we will not need to learn the software language to
utilize the basic statistical properties of R itself.

In this section, we examine downloading and installing R and R-Commander, the

basic R-Commander interface, and statistical analyses using R-Commander.
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Downloading and Installing R and R-Commander

The first step in downloading and installing R is to visit the R website (http://www.
r-project.org/). When you arrive at the website, you'll see a variety of hyperlinks
(Figure C.9). Find the hyperlink (circled in Figure C.9) that says “download R.” Once
you're on the download page, you'll see a variety of CRAN (Comprehensive R Archive
Network) Mirror sites that you can choose from (Figure C.10a). Depending on where
you are in the world, you'll want to select a CRAN Mirror site that is closer to you
geographically. The closer a mirror site is to you, the faster the download time will be
(generally speaking). Another factor that affects download time is the amount of server
allotment the CRAN Mirror is given at the hosting institution. If you ever find one CRAN
Mirror site taking forever, try a different one. Obviously, the speed of your own Internet
connection will also affect the download times. In Figure C.10b, the cursor is pointing
to the CRAN Mirror hosted by Carnegie Mellon University, which is one of the oldest in
the United States and has pretty fast download speeds for those of us in America.

We should also mention a proprietary version of R, which comes with software sup-
port, called Revolution. Revolution (http://www.revolutionanalytics.com/) is freely
downloadable for students and faculty, and you can then purchase a technical support
plan as necessary. Revolution is the same basic R engine; it’s just designed to be a little
more accessible for those in business and education who need technical assistance.

When you select your CRAN Mirror, you will find a webpage that looks similar to
what you see in Figure C.10c. Depending on whether you are installing R on a PC,
Mag, or Linux machine, click the appropriate hyperlink. For our purposes, we're going

@ The R Project for Statistical Computing

What's new?

Download, Packages

CRAN

R Project
Foundation
Members & Donors

Mailing Lists
Bug Tracking
Developer Page
Conferences
Search
Documentatios
Mamals ; v
FAOs Getting Started:
The R Journal . ’
Wiki « Risafree software environment for statistical computing and graphics. It compiles and runs on a wide variety of UNIX platforms, Windows and MacOf#To download R Mase choose your preferred
Beoks CRAN mirror.
Certification « If you have questions about R like how to download and install the software, or what the license terms are, please read our answers to frequently asked questions before you send an email
Other
News :
Misc
Bi duct "
e « R version 2.14.1 (December Snowilakes) has been released on 2011-12-22.
Related Trojects 7 4.
User Gitsips « The R Journal Vol.3/2 is available.
ﬁ « useR! 2012, will take place at Vanderbilt University, Nashville Tennessee, USA, June 12-15, 2012.
= « R version 2.13.2 has been released on 2011-09-30.
This server is hosted by the Institute for Statistics and of the WU Wien.
R Home Page
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About R
What is R?
Contributors
Screenshots
What's new?

Download, Packages
CRAN

R Project
Foundation
Members & Donors
Mailing Lists

Documentation
Manuals

FAQs

The R Journal

Wik

Books

Certification

Other

Misc
Bioconductor
Related Projects
User Groups
Links

The Comprehensive R Archive Network is available at the following URLS, please choose a location close to you. Some statistics on the status of the mirrors can be found here: main page, windows release, windows

old release.
Asgentina
http/mirror feaglp unlp.edu ar CRAN/

‘http://r.mirror. mendoza-conicet.gob.ar/
Australia

http://cran. csiro.au/

http://cran.ms unimelb.edu.aw/
Austria

http//cran.at.r-project.org/
Belgium

‘http://www freestatistics.org/cran/
Brazil

http://cran-r.c3sl.ufpr.br/

http://cran fiocruz br/

httpy//www.vps finvz.usp.br/CRAN/

http://brieger.esalq.usp.br/CRAN/
Canada

http://cran.stat.sfu.ca/

http://mirror.its.dal.ca/cran/

http://probability.ca/cran/

‘http://cran. skazkaforyou.com/

http://cran parentingamerica.com/
Chile

‘http://dirichlet mat.puc.cl/
China

http//ftp.ctex.org/mirrors/ CRAN/

http//cran.csdb.cn/

http://mirror bitu.edu.cn/cran

http://mirrors.ustc edu.co/CRAN/

http://mirrors xmu.edu.cn/CRAN/

CRAN Mirrors

Universidad Nacional de La Plata
CONICET Mendoza

CSIRO
University of Melbourne

Wirtschaftsuniversitaet Wien
K .U Leuven Association

Universidade Federal do Parana
Oswaldo Cruz Foundation, Rio de Janeiro
University of Sao Paulo, Sao Paulo
University of Sao Paulo, Piracicaba

Simon Fraser University, Bumaby
Dalhousie University, Halifax
University of Toronto

iWeb, Montreal

iWeb, Montreal

Pontificia Universidad Catolica de Chile, Santiago

CTEX.ORG
Computer Network Information Center, CAS, Bejing
Bejing Jiaotong University, Befjing

University of Science and Technology of China
Xiamen University

FIGURE C.10A
CRAN Mirrors

USsA

http://cran. stat.ucla.edu/
hi

hi

//watson.nci.nih.gov/cran mirror/
http://cran mtu.edu/
hitpr//cran. wustl.edu/
http://cran.case.edu/

http://cran. opensourceresources.org/
http://cran.cor Berkeley.edu

streaming stat iastate.edu/CRAN/

http://rweb. quant ku.edu/cran/
//software.rc fas.harvard. edu/mirrors/R/

http://mirrors.nics.utk.edu/cran/

-//cran revoluti ics.com
hitp//cran sixsigmaonline.org/
http://cran fhere.org/
http://cran.cs.wwu.edw/

Opensourceresources.org
University of California. Berkeley. CA

University of California, Los Angeles. CA

Iowa State University, Ames, [A

University of Kansas, Lawrence, KS

Harvard University, Cambridge, MA

National Cancer Institute, Bethesda, MD

Michigan Technological University, Houghton, MI

Washington University, St. Louis, MO

Case Western Reserve University, Cleveland, OH

Oregon State University

Statlib, Carnegie Mellon University, Pittsburgh, PA

Hoobly Classifieds, Pittsburgh, PA

National Institute for Computational Sciences, Oak Ridge, TN
Revolution Analytics, Dallas, TX

sixsigmaonline.org, Houston, TX

Fred Hutchinson Cancer Research Center, Seattle, WA
Western Washi University, Bellingham, WA

FIGURE C.10B
Selecta CRAN Mirror Site

to select PC (Figure C.10d). You’ll want to follow the hyperlink titled “install R for the
first time.” If you are a programmer and want the specific build specifications, then the

other links could be useful, but everyone else will want to install R for the first time.

As of January 1, 2012, when this appendix was written, the last complete build of

R was version 2.14.1 for Windows. Obviously, this number will change depending on

when you purchase this book, so do not be surprised if this number has gone up by
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the time you are reading this appendix. At this point, just click the hyperlink “Down-
load R 2.14.1 for Windows” (Figure C.10e), and then click the “Save File” function
(Figure C.10f). Once the download is complete, just launch the executable file and
follow the onscreen instructions for installing R.

The Comprehensive R Archive Network

Download and Install R
Precompiled binary distributions of the base system and contributed packages, Windows and Mac users most likely want one of these versions of R:

» Download R for Linux
o Download R for MacOS X
o Download R for Windows

Source Code for all Platforms
Windows and Mac users most likely want to download the precompiled binaries listed in the upper box, not the source code. The sources have to be compiled before you
can use them. If you do not know what this means, you probably do not want to do it!

o The latest release (2011-12-22. December Snowflakes): R-2.14.1 tar.gz. read what's new in the latest version.

» Sources of R alpha and beta releases (daily snapshots. created only in time periods before a planned release).

Daily snapshots of current patched and development versions are available here. Please read about new features and bug fixes before filing corresponding feature
requests or bug reports.

Source code of older versions of R is available here.

o Contributed extension packages

Questions About R

o If you have questions about R like how to download and install the software, or what the license terms are, please read our answers to frequently asked questions
before you send an email.

FIGURE C.10C
Download Instructions and Links

R for Windows

Subdirectories:
base Binaries for base distributi d by Duncan Murdoch). This is what you want if you install R for the first time.
contrib Binaries of contributed packages (managed by Uwe Ligges)

Please do not submit binaries to CRAN. Package developers might want to contact Duncan Murdoch or Uwe Ligges directly in case of quesH suggestions related to Windows binaries.

You may also want to read the R FAQ and R for Windows FAQ.

Note: CRAN does some checks on these binaries for viruses, but cannot give Use the normal ions with downloaded bl

FIGURE C.10D
R for Windows
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R-2.14.1 for Windows (32/64 bit)

Download R 2.14.1 for Windows (45 megabytes, 32/64 bit)

Installation and other instructions
New features in this version: Windows specific, all platforms.

If you want to double-check that the package you have downloaded exactly matches the package distributed by R, you can compare the md5sum of the .exe to the true fingerprint. You will need a version of md5sum
for windows: both graphical and command line versions are available.

Frequently asked questions

+ How do I install R when using Windows Vista?
« How do I update packages in my previous version of R?
« Should I run 32-bit or 64-bit R?

Please see the R FAQ for general information about R and the R Windows FAQ for Windows-specific information.
Other builds
« Patches to this release are incorporated in the r-patched snapshot build.

A build of the devel ersion (which will lly become the next major release of R) is available in the r-devel snapshot build.
« Previous releases

Note to webmasters: A stable link which will redirect to the current Windows binary release is
<CRAN MIRROR>/bin/windows/base/release.htm.

FIGURE C.10E
R-2.14.1 for Windows

52 I FIGURE C.10F
Save File

Opening R-2.14.1-win.exe
You have chosen to open

7] R-2.14.1-win.exe

which is a: Binary File (46.5 MB)
from: http://ftp.osuosl.org

Would you like to save this file?

v

The Basic R-Commander Interface

Unlike PSPP, when R is finished downloading, you are not really done installing R.
The first time you launch R, you’ll be presented with the screen you see in Figure
C.11. At this point, you need to do a couple of other installs before we can actually
start utilizing R.

First, you need to go to the drop-down menu titled “Packages” and then select “Install
package(s)” (Figure C.12a). You will then be asked to once again select a CRAN Mirror
site for the rest of your installation period (Figure C.12b). Once you have selected the
appropriate CRAN site, you will then be presented with a long list of possible packages
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Bt View Misc Packages Windows Help
EECIBEE

R R Console

R version 2.14.1 (2011-12-22)

Copyright (C) 2011 The R Foundation for Statistical Computing
ISBN 3-900051-07-0

Platform: x86_ 64-pc-mingw32/x64 (64-bit)

R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type 'license()' or 'licence()' for distribution details.

Natural language support but running in an English locale
R is a collaborative project with many contributors.
Type 'contributors()' for more information and
'citation()' on how to cite R or R packages in publications.
Type 'demo()' for some demos, 'help()' for on-line help, or
'help.start()' for an HTML browser interface to help.

Type 'q()' to quit R.

> |

FIGURE C.11
R Main Page

that you can install. Scroll down the list until you find the one called “Remdr,” or
R-Commander (Figure C.12c). Select Remdr, and click OK. Immediately, the program
will start downloading Remdr for you into R.

Once Remdr has finished downloading, you can now load the package. Once
again, go up to the “Packages” drop-down menu, and this time, select “Load Pack-
age” (Figure C.12d). You will then be presented with a pop-up menu that contains

FIGURE C.12A |Fp‘§m Windows Help

Install Packages

Load package...
Set CRAN mirror...
Select repositories... :
Install package(s)... %

Update packages...

Install package(s) from local zip files...
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"CRAN mirror

Indonesia (Jakarta 2)
Iran

Ireland

Italy (Milano)

Italy (Padua)

Italy (Palermo)
Japan (Hyogo)
Japan (Tsukuba)
Japan (Tokyo)

Korea

Mexico (Mexico City)

Mexico (Texcoco)

Netherlands (Amsterdam)
Netherlands (Utrecht)

New Zealand
Norway
Philippines
Poland (Oswiecim)
Poland (Wroclaw)
Russia

Singapore
Slovakia 1
Slovakia 2

South Africa
Spain (Madrid)
Sweden
Switzerland
Taiwan (Taichung)
Taiwan (Taipei 1)
Thailand

UK (Bristol)

UK (London)

UK (St Andrews)
USA (AZ)

USA (CA1)

USA (CA 2)

USA (IA)

USA (KS)

USA (MA)

USA (MD)

USA (M)

USA (MO)

USA (OH)

USA (OR)

USA (PA1)

USA (PA 2)

USA (TN)

USA (TX1)

USA (TX 2)

USA (WA 1)

USA (WA 2)

1

oK | | Cancel

FIGURE C.12B
Select CRAN Mirror
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Packages

rateratio.test
Ratings
rationalfun
RAtmosphere
rattle
rAverage
rbenchmark
RBGL
rbounds
rbugs

RC

Rcapture
rcdd

rcdk

rcdklibs

Reell

Regmin
rChoiceDialogs
Relustery

RemdrPlugin.BCA
RemdrPlugin.coin
RemdrPlugin.depthTools
RemdrPlugin.doBy
RemdrPlugin.DoE
RemdrPlugin.doex
RemdrPlugin.EHESsampling
RemdrPlugin.epack
RemdrPlugin.Export
RemdrPlugin.FactoMineR
RemdrPlugin.HH
RemdrPluginIPSUR
RemdrPlugin.KMggplot2
RemdrPlugin.MAc
RemdrPlugin.MAd
RemdrPlugin.mosaic
RemdrPlugin.orloca
RemdrPlugin.pointG
RemdrPlugin.PT
RemdrPlugin.qcc
RemdrPlugin.qual
RemdrPlugin.SensoMineR
RemdrPlugin.SLC
RemdrPlugin.sos
RemdrPlugin.steepness
RemdrPlugin.survival
RemdrPlugin.Survival T
RemdrPlugin.TeachingDemos
RemdrPlugin. TextMining
RemdrPlugin.UCA
RColorBrewer

-

ok | [ Cancel

FIGURE C.12C
Rcemdr
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FIGURE C.12D

Load Package [Packages | Windows Help
Load package...

Set CRAN mirror... T
Select repositories...

i Install package(s)...

3

¥ Update packages...

Install package(s) from local zip files...

FIGURE C.12E
Installed Packages

Select one

abind
arm

base
boot

car

class
cluster
coda
codetools
compiler
datasets
€l071
effects
foreign
graphics
grDevices
grid
Hmisc
KernSmooth
lattice
leaps
Imed
Imtest
MASS
Matrix
methods
mgcv

mi
multcomp
mvtnorm
nime
nnet
parallel
R2WinBUGS
relimp

rgl

rpart
spatial
splines
stats
stats4
survival
teltk
tools

utils

z00

[ ok | [ cancel ]
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4 52 FIGURE C.12F

Rcmdr Warning Screen

N The following packages used by Remdr are missing:
colorspace, aplpack, RODBC

Without these packages, some features will not be available.
Install these packages?

74 Install Missing Packages ol B @ FIGURE C.12G
Install Missing Pack-

Install Packages From:
CRAN o

Local package directory ") Specify package
(must include PACKAGES index file) directory:

‘—OKN[ fancel ] [ Help l

ages Dialogue Box

all of the preloaded R packages (now including Rcmdr). Find Remdr, and click OK
(Figure C.12e). Because this is the first time you are loading Remdr, there are a number
of other packages that Remdr needs to load for you to use the program. You will be
shown a warning message (Figure C.12f) telling you that other packages are needed;
just click OK. You will then be presented with another dialogue box asking you where
you want to load those other packages from (Figure C.12g). If you have just down-
loaded Remdr from a CRAN Mirror site, click OK, and the program will immediately

start downloading the necessary packages.

Statistical Analyses Using R-Commander

Figure C.13 is what the loaded version of Rcmdr looks like. You'll notice that the GUI
is quite different from what you are used to seeing in SPSS, PSPP, or Excel. As such, it
does take a little bit of an adjustment. So, let’s start by loading the R dataset that goes
along with the textbook.

To load a dataset, go to the drop-down menu in Remdr titled “Data,” and then select
“Load Data Set” (Figure C.14). You will then need to search your hard drive for the
dataset and click OK. At this point, the dataset will be loaded; however, you will not
see the dataset in the main screen like you do in other software packages. If you want
to see the dataset, there are two buttons at the top of Remdr to help you view your data.
The first button is titled “Edit data set,” and allows you to actually change the numbers
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FIGURE C.13
R-Commander
(Rcmdr) Main Screen

FIGURE C.14
Load Dataset
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7% R Commander
File Edit Data Statistics Graphs Models Distributions Tools Help

E& Data set: <No aff!ve dataset> | Edit data set || View data set| Model: l <No active model> J

Script Window

<[

Output Window

ubmit|

Messages

with the single-document interface (SDI): see 2Commander.

[2] WARNING: The Windows version of the R Commander works best under RGui

<

within your dataset (Figure C.15). When you click on this button, an editable spread-

sheet with all of your variables pops-up (Figure C.16). The View data set button will

present you with a similar pop-up window, but you will not be able to edit the informa-

tion within the window.

As for calculating statistics within R, instead of going to the “Analyze” button,

you will click on the “Statistics” button. For example, if you want to calculate the

frequencies of females and males within the dataset, you’ll go to the Statistics drop-

down menu, choose “Summaries,” and then click on “Frequency distributions”

. New data set...

Import data
Data in packages
Active data set

lData] Statistics Graphs Models Dist|

Load data set... N
k Merge data sets...

»
>
>

Manage variables in active data set »
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74 R Commander

E«h Data set:\. R_Qataset 7

Script Window

File Edit Data Statistics

Graphs

Models

Distributions

Tools

Help

Edit data set || View data set| Model: ‘ <No active model> |

f=lf==]

FIGURE C.15

Editing and View Data Menu

R Data Editor
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(Figure C.17a). In the Frequency Distributions dialogue box, you'll see all of the
variables within the dataset listed alphabetically (Figure C.17b). Scroll down until
you find the variable titled “sex,” highlight it, and then click OK (Figure C.17c). Once
you've done that, you’ll see that the output is now available in the R-Commander
main screen in the Output Window. The first thing you’ll notice about this output
is that it is not presented in user-friendly tables like you see in SPSS, PSPP, or Excel.
Instead, the information is presented to you in writing. Next to the two arrows in
Figure C.17d, you'll see the results first for the frequency counts and then for the
percentages of females and males in the sample. Notice that it does not provide you

with information on missing data.

A Note On Other R Packages
Now that we’ve looked at the basic functionality of R, we highly encourage you to play

around with Remdr and become familiar with where all the drop-down menus are in
this program. Again, it’s distinctly different from the other three software programs
discussed in the book, so it does take a little more learning than we can present here.
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FIGURE C.17A
Statistics Menu

FIGURE C.17B
Frequency Distribu-
tions Dialogue Box

FIGURE C.17C
Frequency Distribu-
tions Dialogue Box—
Sex Chosen
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IStatistics Graphs Models Distributions Tools Help

[ smmaries > [SSRPwe 3
i Contingency tables » Numerical summaries... 1
) Proportions » Count missing observations )
4 Variances ’ Table of statistics...
:  Nonparametric tests » Correlation matrix...
< Dimensional analysis » Correlation test...
€ Fit models » Shapiro-Wilk test of normality...

74 Frequency Distributions | _SS_I

Variables (pick one or more)
class -2
edition ‘
online

politics

1

Chi-square goodness-of-fit test (for one variable only) I~

[ OK ] [ Cancel ] [ Help ]
4 Frequency Distributions (3]
Variables (pick one or more)
edition A~
online ‘f’
politics i

Chi-square goodness-of-fit test (for one variable only) [~

oy ) [ |

To help you learn more about R, there are a number of great books and articles on the
subject that can be purchased or downloaded (Fox & Weisberg, 2011; Hogan, 2010;
Muenchen, 2009, 2010a, 2010b).

One of the nice aspects of R is that it is very versatile, and there are hundreds of
different add-on statistical packages that you could theoretically use. As someone who
is just learning quantitative research methods, probably all that you need at this point
is Remdr. In fact, Remdr has many advanced features we do not even come close to
exploring in this text. However, R can be expanded as your knowledge of quantitative
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74 R Commander E.EI FIGURE C.17D
File Edit Data Statistics Graphs Models Distributions Tools Help Frequency Results
de Data set:| R_Dataset Model: | <No active model>
Script Window
View (R_Dataset) -
View (R Dataset)
fix (R_Dataset)
View (R Dataset)
fix (R_Dataset)
.Table <- table(R Dataset$sex) =
.Table # counts for sex
round (100*.Table/sum(.Table), 2) # percentages for sex
remove (.Table)
Output Window
> fix(R_Dataset) -
> View (R_Dataset)
> fix(R_Dataset)
> .Table <- table(R Dataset$sex)
> .Table # counts for sex
Male Female
320 321
> and (100*.Table/sum(.Table), 2) # percentages for sex 1
Male Female
49.92 50.08 —
> remove(.Table)
Messages
Esi NOTE: The dataset R:Datasec has 654 rows and 166 columns. i
[6] NOTE: The dataset R Dataset has 654 rows and 166 columns. 75
7 T
research methods expands. All of the advanced statistics discussed in Appendix E have
packages that can be installed into R to help you run those tests. However, once you
start delving into statistics outside of Rcmdr, you’'ll also need to become more versed in
R as a programming language as well.

Because R is a constantly growing and evolving software package, we recommend
reading The R Journal to learn more about the basic and advanced statistical computing
packages available to users (http://journal.r-project.org/). One of the interesting and
problematic aspects of R is that anyone can create and upload a new statistical package.
To maintain some level of quality of control, we recommend only using those statistical
packages that have articles within The R Journal discussing those packages and their
statistical attributes.

|

This appendix has shown you two op- their strengths and weaknesses, either
tions for free and open-source statistical ~can be used for learning basic quantita-

software. Although both PSPP and Rhave  tive communication research. Whatever
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FIGURE C.18

Free and Open-Source

Software
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statistical package you use, you'll need
to spend time becoming comfortable
with the software.

Beyond SPSS, Excel, PSPP, and R, how-
ever, are a range of other statistical soft-
ware packages that are equally viable.
For example, the very first edition of
the textbook included how to use SAS

Software Name

Gnumeric Spreadsheet

APPENDIXC FREE AND OPEN-SOURCE STATISTICAL SOFTWARE

instead of Excel. One of our coauthors
primarily uses STATA in his research be-
cause it contains a very robust statistical
software package for a low cost (when
compared to other software packages).
Figure C.18 contains a list of other free
and open-source statistical software

packages.

Software Website

http://www.gnumeric.org/

jamovi https://www.jamovi.org/

JASP* https://jasp-stats.org/

MicrOsiris http://www.microsiris.com/

OpenStat http://openstat.info/OpenStat_Features.htm
Salstat https://www.salstat.com/

SAS University Edition*
SOFA Statistics

https://www.sas.com/en_us/software/university-edition.html

http://www.sofastatistics.com/home.php

Statcato http://www.statcato.org/statcato/index.php

Statistical Lab

* Our top picks.
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