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Using SOFA

SOFA can be used to:

= make charts e.g. Pie Charts

= produce attractive report tables on your data e.g. gender vs age
= run basic statistical tests e.g. one-way ANOVAs

= and generally increase your understanding of your data.

SOFA is great for initial research and exploratory analysis - or as someone put it rather nicely, “statistical/mathematical doodling”. It
doesn't have every statistical test you could possibly need, but for many purposes it has more than enough. And the plan is to
gradually extend SOFA over time without compromising the emphasis on ease of use, beautiful output, and learn as you go.
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Installation

Installer Packages

SOFA Statistics has installer packages for:

L O®

Mac

= Windows (covers XP, Vista, and Windows 7).

O

A video of installation is here Windows Installation [http://www.sofastatistics.com/videos.php#win_install]

=] SOFA Statistics Open For All Setup

SOFA Statistics v.0.9.13

ks program emphasising eass of use, |ea u o, ard beautiful
o,

Chking Next wil start the installation of a series of packages:

wiritben in

Hullsoft Install System v A6 Pext = ; Cancel

The installer lets you skip adding all the extra packages if you have already installed them in a previous installation of SOFA
Statistics.

= SOFA Statistics Setup

Install additional packages?

I doing a reinstallakion of 30FA Statistics, wou've probably already installed the packages
(e.q. Python 2.6, comtypes, etc) and won't need to do it again,

Yes Mo

Ubuntu deb package (covers Ubuntu and Linux Mint).

% @ @ Package Installer - sofa

Help

Package: sofa Install Package

Status:  All dependencies are satisfied
Description  Details Included files

Easy-to-use Statistics/Analysis package



A statistics and analysis package with an emphasis on ease-of-use.

The goal is flexible input and beautiful output - i.e. lots of databases and
spreadsheets supported, and attractive, ready-to-present output.

= Mac dmg package (covers Leopard and Snow Leopard)

Welcome to the sofastatistics Installer
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& Introduction fre, with an emphasis on ease of use. leam as you go, and beauliul
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® License
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The Mac installer, like the Windows installer, lets you opt out of installing some packages e.g. Python if you already have a suitable
version installed

Standard Install on “mactest”

@ Introduction

@ License | . .
e Click Install to perform a standard installation of
3 Destination Select this software on the volume “mactest”.

& Inst; ion Type

@ Installation

@ Summany

[: Change Install Location... )

( Cotack ) (W‘)

(1 Customze ) |

| ALLign
& Introduction Upgrade 0 bytes
Upgrade 0 bytes
o License 0 bytes
& Destination Select ™ warlthon . B-osx-unicode-univers... Upgrade 0 bytes
8 Installation Type 0 byes
i atlllotlib 0.99.1.1-r7813 0 bytes
® Installation db_connectors Skify 512 KB
@ Summary
Space Required: 0 bytes Remaining: 18.E GR
Standard Install ( GoBack ) ( nsall )

L3

If you have another Linux distro you should also be able to get SOFA running using a special installer script in the tar.gz file. See Non-
Ubuntu/Debian Linux Installation [http://www.sofastatistics.com/wiki/doku.php?id=help:linux installation]
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If you have any installation problems, please contact grant@sofastatistics.com.

Installing a Newer Version

This should Just Work ©. The only quirk is that SOFA might rename your existing default_report.htm file to something like
default_report_pre_version_x.htm to make sure everything new you make works in the new system. Newer versions of SOFA Statistics
sometimes upgrade the underlying Javascript that displays charts in reports and existing charts may get broken by Javascript changes.

This should become less of a practical issue over time as SOFA stabilises.

Linux Mint Menu Issue

For some mysterious reason, the SOFA Statistics shortcut (under Other) doesn't work. But there is a simple workaround. Just drag the

icon onto the desktop. That icon will work. There seems to be something a little quirky about the Mint Menu.

.
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| Easy-to-use Statistics/Analysis package

B Accessories

5% Graphics

—

Screenshot on Three Systems

Sclech Statistical Test
SOFRS,

{3 SELECT A STATISTICAL TEST HERE H Sokisical Test
L MY

% OR GET HELP CHOOSING BELOW

! Tasts that shaw if thare is 3 differenca SOFA,
=.3 Dofemnales 7ave alager voczbulare zverzac than malzs? P

e i ~y i
(Era grops 130 s P i

il 51 mak nzrrrsl
ok e P

.1 Tasts that show iftl'-,_\ iy RO

=.3 Doas weslth inc

Select Statistical Test

© 2 groups

_ MorTia

L 3 or monz

Q Ml nerrngl

. SELECT A STATISTICAL TEST HERE ”

O OR GET HELP CHOOSING BELOW

@ Tests that show If there Is a difference
=.g. Do ternales have & large vocabulary average thar males?

B —ala

?:]I ==l

Stetistical Test

¥

noependett boiost
"airzd t ast
A,

i Sguare

Susernran: Currelalon

Pegrsen's Corelativn i



SELECT A STATISTICAL TEST HERE Ingarandant 0 Paras | .
e ) O I iR el o e sl | COME GURE TEST ===

OR GET HELPF CHOOSING BELOW
L=/ — Tests that show IF there Is a relatlonship

{9 Teeats that show if Uhise is 2 difference C.9. Daes weakh increacse wip

by, [0 Females have s bagee vocabulbang average Euan maled

=) 2 groups 713 ar mare @

1) Marmal [ Mot normal @
) Indepondant [} Palred @‘

() Tests that shuw if hers is a relationzhip
L.g. Does meakih increass wih aget

(=) Names Cmly (7} Cvdered @)

{3 Norga

(5 parmal

Contents [http://www.sofastatistics.com/userguide.php]
Wiki

help/installation.txt - Last modified: 2011/01/31 18:03 by admin
Except where otherwise noted, content on this wiki is licensed under the following license: CC Attribution-Noncommercial-Share Alike
3.0 Unported [http://creativecommons.org/licenses/by-nc-sa/3.0/]



Contents [http://www.sofastatistics.com/userguide.php]

SOFA Won't Start

Sorry! But we can probably fix it. Make sure you are installing the latest version of SOFA Statistics Sourceforge SOFA downloads
[https://sourceforge.net/projects/sofastatistics/files/]. Newer versions are sometimes better at handling problems.

Here are some things which might help:

Using Sofastats Recovery

Check to see if you have a local sofastats_recovery folder. E.g.

= Windows - it should be in one of the following places unless you have custom configured where your home folder is:
= C:\Documents and Settings\username\sofastats_recovery
C:\Documents and Settings\username\My Documents\sofastats_recovery
m C:\Users\username\sofastats_recovery
= C:\Users\username\Documents\sofastats_recovery
= Mac OS X:
= /Users/username/sofastats_recovery
= Linux e.g. Ubuntu:
= /home/username/sofastats_recovery

If not, try to open SOFA using IDLE (see below).

Next to your local sofastats_recovery folder should be a local sofastats folder. Delete your local “sofastats” folder and rename the
“sofastats_recovery” folder to “sofastats”. When you restart SOFA Statistics, everything should now work.

® The “sofastats_recovery” folder only includes a clean install of SOFA. Any modifications you have made will be lost if you wipe the
“sofastats” folder. You can always keep a copy of your original “sofastats” folder so you can recover individual items e.g. the internal
SOFA database from “sofastats/_internal/sofa_db”.

1. Delete the sofastats folder

Delete

el

sofastats_recovery

-—

2. Rename the sofastats_recovery folder to sofastats

[sofastatsHESaee]

Open SOFA using IDLE to see any error messages

To wuse |IDLE vyou will to install Python (version 2.6 is needed for SOFA - nstallers available here
http://www.python.org/download/releases/2.6.6/ [http://www.python.org/download/releases/2.6.6/1). You can use IDLE to open and then
run SOFA.

Step 1 - Find SOFA's start.py file. In Windows it will usually be in C:\Program Files\sofastats. Ubuntu users should look at
/usr/share/pyshared/sofastats. For other Linux see /usr/share/sofastats. In Macs look for /Applications/SOFA Statistics.app
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Pythem 2.6.5 (r265:73359, Har 24 2010, 01:32:55) l

[BCC 4 0.1 CADple Ine build S493)] of daroin
Type “ocoprright®, “credits" oo “license()" for more infcrnaticn.

bbb [
Fer=onal
makes £o
intersa
- B Avaliciti = TR — 1l projs -4
IILE 2 6.5 A-pph[amns © [ modem Scripts 1| Ero-!select p
| - & ubrary ® & POF services g IF= 3 Sl
1 ipisk B8 system * B Perl o guotes.py
Tz a I ticarc [: L i # rawtahles.py



= e = —ars i Ll Freterencetanes

.
e - recode. py
v EARED = ::::::ms : # report_table.py
grant-la...
& Pychon . (& repons "
& granto... - #| settings_grid.py
£ quicklook d S
i £ quickTime 8 shn:;‘:'nl
[ Deskuop £ Receipts " s
M :ofa_db
@ & Ruby g ] Spearmansr.py
A Applicat... 3 screen Savers o ——
[} Docume... & £ seriprs S veg T ————
| el Security L4 i % | F3
¥ MEDIA A T # stars_select. X
P *| 11 [ sofastats B o “H“_““_p_:. i

Step 2 - Right click start.pyw (or start.py) file and select Edit with IDLE

v| Lo v Computer » Local Disk (C:) » Program Files » sofastats » v|"~||:
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Step 3 - There should be two windows open - click on the one with lots of coloured text in it and either press F5 or from the menu

select Run>Run Module
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Step 4 - Look at the messages displayed. Is there anything that might explain the problem? Email grant@sofastatistics.com for help,

preferably with a screen-shot of the message.

In Ubuntu, you can open the terminal and try:

python2.6 <your path to the sofastats folder>/start.py

e.g. python2.6 /usr/share/pyshared/sofastats/start.py

In other Linux distros, assuming you ran the install script, you can open the terminal and try:

sofastats



or failing that:
python2.6 <your path to the sofastats folder>/start.py

e.g. python2.6 /usr/share/start.py

Python Broken?

Reinstall SOFA as usual but, when you get to the Python step, select the Repair option.

Wrong version of Python

SOFA Statistics currently requires Python 2.6. Any additional packages installed by the SOFA installer must also be attached to
python26 not python27 etc. If your system has multiple versions of Python installed, the icon or launcher must explicitly refer to 2.6.

On Windows, one test you can try is to click on Start then Run and run the following:
C:\Python26\python.exe “C:\Program Files\sofastats\start.pyw”

The same approach can be tried on Mac and Linux from the terminal - explicitly tell the system which version of Python to use to
launch SOFA. NB the start.py file is the one you need if not on Windows.

python2.6 /home/username/sofastats/start.py

Ask for Help

= Community discussion group - http://groups.google.com/group/sofastatistics [http://groups.google.com/group/sofastatistics]
m Direct email to lead developer -Open email to SOFA developer [mailto:mailto:grant@sofastatistics.com?
subject=1%20am%?20interested%20in%20SOFA]

Specific Errors

Problems with comtypes

Comtypes is installed as part of the SOFA installation process.

If you have any comtypes problems, try reinstalling it manually e.g. by double clicking “comtypes-0.6.2.win32.exe” in “C:\Program
Files\sofastats\sofalibs”. Make sure it is associated with Python 2.6 (not 2.7 etc if you already have other versions of Python - see
Wrong version of Python).

Did that step succeed? On Windows XP you can see it in a folder like below. Is it present on your system? Under python26 not
python27?

= 5 Python2e B _init__.pvc
# [5) ox_oOracle-dac E; _init_h-lﬂ‘fﬂ
_comabjeck. py
3 g:;ts [:} E _comobject. pvec
120 include E; _chnhject.pyn
= I Lib _meta.py
® [ bsddb B _metapyc
|2 compiler E _meta.pyo
E ) ctypes P _safearray.py
[ curses E _safearray.pye
# (5 distutils E‘ _safearray. pyo
B (23 emai A automation.py
(=5 encodings [P automation.pye
[C3) hakshak E automation.pyo
# (2 idlelib 7 connectionpaints. py
) json E conneckionpoinks, pre
# [T lib2tos E‘ connectionpoints, pya
(3 ik ~ errorinfo.py
|2 logaging E‘ errorinfo.pyc
(2 msilib E errotinfo.pyo
# 3 mulkiprocessing = git.py
= [7) site-packages [ gi.pye
® () adodbapi E: gitl-go
= : o
[ suin pye
[P cu.pya
2 gen ~ hresult,py
(20 server [ tresult.pye
[ test E‘ hresult. pyo

=S A ekl nw
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If not, could it have been accidentally skipped? There is a video showing SOFA being installed on Windows at Windows
Installation [http://www.sofastatistics.com/videos.php#win_install]. Are there any clues there?

And what happens if you just try to run the command import comtypes (see image below)? NB after typing in import comtypes you hit
Enter on your keyboard.

w Hrerox.exe

é eclipse.exe
y SOLyogEnt.exe

'-él IDLE (Python GUT)

Microsoft Access

Microsoft Excel
Microsoft PowerPoint

i
Python 2.6.5 (r265:79096,
winiz

Type "copvright™, "oredit

W] Microsoft Word

[@ Microsoft Office 5P Developer 4
l@ Mozilla Firefox 3
= 7-zip »
EMC Retrospect 3
DeltaCopy 3
@ S0Lyog Enterprise 3
I PS5 For Windows v
PDFCreator 3

o e i e o o o

Per=sonal firewall =so1
makes to its subproce
interface., This con:

interface and no dats
i e e

W
),H_( CLIC dev

@ EditPad Pro
g..;—E

HM MIS Edit

iwmport comtypes

[@ PDFCreatar Toolbar

l@ Skype

|=] OpenOffice.org 3.0

E‘ Pythan (command lin
é Internet Explarer
=y

GIMP 3

# python {command line)

i MSIS @ Python for Windows Documentation

EditPad Pro 6 |'_§Q Python Manuals
‘, Pwthontiin

L 124y Uninstall Python

AttributeError: 'module’ object has no attribute 'DATA DETS'

This problem may have happened on Windows when some old pyc files survived the upgrade. Solution: delete all pyc files (e.g.
get_data.pyc) from your SOFA program folder e.g. C:\Program Files\sofastats. SOFA will rebuild the pyc files and they will be based on
the latest code. How is this problem possible? If the pyc files were generated during the last install, but the py files are older than that
install date.

Database locked

Does rebooting help?

If not, it may be necessary to start again with a fresh copy of the default database. If you're lucky, you haven't put anything into the
default database yet, or your data was derived from a spreadsheet and you can re-import it. It is still not clear what causes this
problem or how to properly fix it but there is a workaround of sorts. After closing SOFA, locate your default sofa database (e.g.
“\Users\username\sofastats\_internal\sofa_db”). Rename it to “sofa_db_hide"”, take a fresh copy of sofa_db from your sofa_recovery
folder, and put it in the sofastats\_internal folder. Re-start SOFA and re-import any data etc.

Hopefully there will be a better solution at some point.
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Getting Started

Demonstration Data

Before analysing your own data, it can be helpful to play with the demonstration data provided with SOFA Statistics. Click the
“Enter/Edit Data” button to get started.

SOFA - Statistics Open Far all
the usartrendly, Gnen-soirce shatistics,
analysis & roporting package

sk here bor hieln

|| Wieiomie o SOF Stamstics. Housring the mass T |
oy Lhes ballons bels you see whal you can do, e _Eip_::‘tl}_llllf_s

This brings up the data selection dialog. Here you can look at existing data tables or make new ones. Here we just want to look at the
demonstration data table “demo_tbl”. Click on “Open”.

Choose an existing data table ...

Existing data tables

Databases:

... or add a new data table to the default SOFA database

Here you can see the data we will be test analysing using SOFA Statistics. Note the pale blue column - the background colour indicates
the field is read-only. Typically, read-only fields are autonumbered or timestamps.

@ Data from sofa db.demo tbl
First Name Last Name Phone No. Country ca

Fritz Baldawin  (49) 821-5760 3
Giada Rossi (39) 517-6430 2
‘Glnther Herrick (49) 512-7640 3
Angelo André (39) 742-3501 |2




1485 | Chika Yasui (81) 840-7513 |1 13
1486 |Niccold Segré (39) 530-6184 |2 7
1487 Gerlinde  |wilda (49) 746-0183 |3 5
11488 Ivonette Anselm (49) 342-1086 3 13
1489 Bruno Kiefer (49) 617-5084 |3 10
- 1490 Niccold 'Romano (39) 527-0864 |2 ]
|1491 Giada 'Mancini (39) 208-3456 |2 7

‘Palmiro Alfieri (39) 825-1740 2

2

2
11496 Rika Yasui (81) 265-1304 |1
1497 Giada ‘Lombardi  |(39) 236-1748 |2
11498 Dérthe 'Werden (49) 086-1543 3
| 2
;.

1499 Felisa \Cesaro (39) 763-5148
1500 |Elia \Lombardi  (39) 684-5231 |

Click on “Close” when you're finished looking.

Making a Simple Report Table

On the main SOFA form, click on “Report Tables”,

Data Source
Database: | ;of5
Table Type .
Frequen pw Stats ' Data List
Title: Subtitle:
Columns:

Conﬁg & @ Variables

Select a variable

Age (age)

Age Group (agegroup) |
Car (car) | |

4 Country {country) | =
Output Table: ‘

Date_Billed (date_billed) |
Add and configure r First Name (fname)

Gender (gender)

1D (id)

I ast Name (Inamea)

Let's start with a simple report table of Age Group vs Country. NB all of this data is fictitious and designed to allow features of the
program to be demonstrated.

1. For “Table Type” select “Crosstabs”. A cross tabulation shows one or more variables against one or more other variables e.g.



Age Group in the rows and Country in the columns.
2. We need to add a row so click on “Add” under the “Rows” label
3. Select “Age Group” and either double click it or select “OK".

Under the “Columns” label click on “Add” and add Country.

In the demonstration pane below you will see a rough illustration of what the table will look like. If you want to see the actual table,
click on “Run”.

Columns:

Cn | ssewnos ooeecat | Mo st ouse | coy

Oufput Table:

ample data - click 'Run’ for act
or keep configuring

results

< 20 ¥ 35.
20-20|  35[ 120
If “Add to report” is ticked, the output will also be saved to the end of the output file specified at the bottom of the form.

Extra Configuration of Report Table

Next you may want to configure the rows and/or columns. Let's add a total column and columns for row and column percentages.

Columns:

t sort order
att @ None By Label

By Freq (Asc) By Freq (Desc)

Measures
& Freguency & Column %

|
L4

1. Click on “Config” under the “Columns” label

2. Tick “Total” under the “Misc” heading

3. Tick “Column %" and “Row %" under the “measures” heading

4. Click on “OK" to see changes in demonstration table. NB to see actual results, click on “Run”.

Columns:

II E




_ Add to
report

sults

Total i

____ % | Col % |Row % |

Row % | Freq o | Row %
3.0% 20%| 35| 15% 2.0% |
| 350%| 120| 2.5%

If you click “Run” with “Add to report” ticked, you can view the result by clicking on the “View"” button. This will open your default web
browser so you can see the output.

Output Table:
Cutput also saved to “fhomefg/sofafreports/demo_report.htm'
From sofa_db.demo tbl on 14/06/2010 at 11:47 AM
All data in table included - no filtering

_ ~Japan _ ~_Italy f Germany
| Freq | Col % Row % Freq Col % Row % Freq Col % Row 2
<20 | 63| 135%  204% 141 278%| 456%| 105| 19.9%  34.0¢
66 142%  349% 54 107% 286% 69 131% 365
Age Group | 63| 13.5% 358% | 53 10.5%| 301%| 60| 114% 341
116 | 24.9%  29.7%| 135 26.6%| 34.6% | 139| 264% 356
158 | 33.9%  36.2% | 124 24.5%| 28.4% | 154 | 29.2% 353

>end output to ... = . . W .
/home/g/sofa/reports/demo_report.hitm esiEe)

The styling of your table can also be changed - here are some examples of different report tables:

|  default
EIEIT
lucid spirals |
View ‘ ‘ pebbles ° |
| Google Chrome | 7| 18| 11
Flrafox 12| 2| 17| n
=20 | Web Browser Intemat Explorer 2] 15| 10 1
Opera 4 1 4
Satan 5 4| 6 i
Google Chrome 13 10 4 1
Firefox 16 7 11 il
20-29 | Web Browser  Intemat Explorer T 2 5 1
Opera 2 1 4
Safari o 2 T 3
Google Chrome 12 11 5 |
Firefox B 9 16 1
LRl GO 30-39 | Web Browser | Intemet Explorer 9 ] 9 |
Opera 3 1 2 )

PORSCHE MERCEDES
Freqg Freq Freq Freq F
M ] 22 19
17 9 15 10
Age Group 21 11 12 10
35 13 33 18
28 22 M 18




V@ Ui
Vﬁf :J, ;,l Age Group
VI Frsdad 10 <20 20-29 | 30-39 | A40-64 65+
‘Mean | 4853 67.91| 7505 7672 83.67
Median 420 680 735 760 830
N N=309 | N=189 | N=176  N=390 | N=436

' Std Dev 22.64 17.35 18.69 19.89 20.25 |
Sum 14996.8 | 12835.4 | 13200.4 | 29921.2 | 36478.0

Documentation on making report tables is extended in Making Report Tables

Anova

Click on the “Statistics” button on the main SOFA form.

Then click on the “CONFIGURE TEST” button (ANOVA should already be selected).

ct Statistical Test
SOFS,

Sele

@ SELECT A STATISTICAL TEST HERE Statistical Test H
AL = L5
AMLIVA
OR GET HELP CHOOSING BELOW Chi Souarz

Tests that show If there Is a difference Comelation - Pearson's
E.g. Do females have a larger vecabulary Comelation - Speamman’s
average than males? Kriskal-Wallis H

Hitriey U
releperident

14
ttest - paired
Wilcoxon Signed Ranks

Tips
Tests that show If there Is a relationship The ANOVA (Analysls Of Vanance] is good for seeing If
£ : thewe is a dilference in means betwsen multiple groups
E.g. Does wealth increase with age? when the data iz numerical and adeguately normal.

Generally the ANOWVA i rabast ta non-normality.

¥ou can evaluate normality by clicking an the "Normality"
button down the bottom left,

Answering questions about your data

| Gmoups | | Homnally, | DataType |

Let's look at whether there is a difference between the average ages in the 3 different countries. NB all the data here is fictitious and
only for example purposes.

1. Select the variable that is averaged (the one we think might vary between groups). In this case, select “Age”.
2. Select the variable with the groups. In this case, select “Country” and then select “Group A” and “Group B”.
3. Click on “Run” to see results.

Purpase

Answers the gquestion, do 3 or more groups have a different average?

For example, is average 10 the same for students from three different universities?

Or is the average height different between British, Australian, Canadian, and New Zealand adults?

Data Source

Database: isufa_db(SQl.ite} A Table: *l’ﬂﬂ_ﬂ’

Group By: | Couniry fc:mtry]
Group A: | Japan {1l
Does average Age vary in the groups between "Japan” and "Gem,

Algorithm: @ Precision Speed

From sofa_db.demo_tbl on 14/06/2010 at 12:01 PM

All data in table mcluded - no filkering

Results of ANOVA test of average Age for groups from “Japan” to "Germany”

Analysis of variance table 1 b

Source | Sum of Squares | df Mean Sum of sagunres% F pt

Bebwesn | 23303 436 2 11654.718 17.014 0.0

Within 1025443714 1497 684,999

In this case, there is probably a real difference (p has a vary small value). Looking at the mean age for each group and the distribution
for each group will help us decide how important the difference is for the purpose at hand. NB a difference can be statistically
significant and clinically/politically/practically etc insignificant.



Final Comments

There is a lot more to SOFA Statistics than what is demonstrated here. Hopefully this is enough to encourage you to try different
features out. Of course, if you have any questions, ask them in the community discussion group Discussion Group
[http://groups.google.com/group/sofastatistics]
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Entering Fresh Data

SOFA Statistics lets you enter your data directly. Or you can import it from a spreadsheet or csv file. Or you can connect directly to a
database. This demonstration shows how to enter fresh data.

Start by clicking on the “Enter/Edit Data” button on the main SOFA form.

Data in "default.proj” Project
Choose an existing data table ...

Existing data tables

Databases: sofa_dt Lite

Data tables: mﬂ%

... or add a new data table to the default SOFA database

In the “Configure Data Table” dialog:

1. Give your table a name. NB spaces are not allowed in the table name.
2. Add fields - each with a name and a data type (“Numeric” (numbers), “String” (which means text), or “Date”.
3. Click on the “Update” button to save your changes and open the table ready for data entry.

@ Configure Data Table

—

Table Name: |t survey !

Design Here: See Demonstration Result Here:
The sofa_id is required and cannot be edited

| Fl,-ldm Data Type [ m First Name Last Name m

1 Nsafa id Numeric EJ Gurabel Frank Yares 12.0
s Doflan Shainin | Ronald A, Fisher | 2.5

fname Strini
2 = a4 Karl Pearson Gegige E.P. Box | 3.5

B3N Iname St Bradiey Efron  George E.P. Box | 12.0

Any tables you make yourself are added to the default SOFA database “sofa_db”.

To open your new table, click on “Enter/Edit Data”, select your table and click on the “Open” button.

Choose an existing data table ...

Existing data tables

Databases: E Efa"dh'sisﬁﬁuﬁgl

Data tables: l%ﬂ survey

Row being edited - NB not yet
saved (Hit Enter at end of row)




... or add a new data table t - ' Sofa_ld First Name mmml
l"'- - ’ William Gosset |1 |

Sofa Id is supplied by SOFA and can't be edited

The Sofa_Ild is an autonumber to enable SOFA to keep track of everything. It can't be edited. You can edit the other fields. NB to hit the
“Enter” key on your keyboard to save a row and open and empty one ready for more data entry. Note how the Sofa_ld is autfilled in.

@ Data from sofa_db.staff survey
|Sofa_ld FirstName  LastName Q.1
11 William 1.0
12 Florence Nightingale David 3.0

' >
New, unsaved row
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My Variables Won't Go Into SOFA

If you have trouble analysing your variables in SOFA Statistics, check that:

1. Your data is structured the right way for the analysis you want. For example, if SOFA needs a column for gender and a column
for height, there will be a problem if your data has a column for male height and a column for female height.

2. Any variables you need to analyse as numbers e.qg. for correlation analyses or histograms, have actually been entered/imported
as numeric data not as text.

Structuring data for analysis

The first step is to think about what you want to find out about the data. Here are some examples.
Types of SOFA Statistics analysis

Differences between groups

Instead of one column per condition or group there needs to be a group column and a measures column.

Example of a bad format (for SOFA):

L h
i Male Female :
1186 167
1179 170 !
i
i

L hl
| Gender Height

iMale 186

y Female 167

i Male 179

' Female 170

In this case, the ranked or averaged variable would be Height, the Group By variable would be Gender, and groups a and b would be
Male and Female respectively.

Or if we were looking at the fictitious weight data in the demonstration data and we wanted to know if it differed between two
countries:

Variables
Averaged: | weight (weight) = Group By: Country (country) B

Group A: | Japan (1) : | Group B: | Germany (3)
Does Country “Japan” have a different average Weight from "Germany™?
Relationships between two different variables

E.g. looking at linear correlation:

L h
:Age Weight H
156 86
122 55 !

Group A: | age (age) ; | Group B: | weight (weight)

Are "Age" and "Weight" correlated - do they change together in a linear fashion?

Results of Pearson's Test of Linear Correlation for "Age"” vs "Weight"

p value: 0.000
Pearson's R statistic: 0.519



140 : T T '
o 185
120 &m .2 @ .: 'i.q
@ .- |

Difference between two "paired" variables

E.g. looking to see if there is a difference between fuel consumption before a fuel gadget was added and afterwards:

NB each row would be the data for one vehicle (or one type of vehicle etc depending on what was being studied).

+ Consumption (before) Consumption (after)
'

112.5 11.7

1601 16.0

Or a difference in weight before and after a diet:

NB each row would be the data for one person.
-
| Weight Post-diet Weight
187 90
159 59

In the appropriate SOFA dialog you would select one variable as A and the other as B.

Configure Paired Samples t-test

Purpose

Answers the question, are the elements of paired sets of data different from each other?
For example, do people have a higher average weight after a diet compared with before?
Or does average performance in IQ tests vary between moming and mid aftermoon?

Data Source —
Database: | sofa_db (SQLite) & Table: | demo_tbl

Variables _ _
Group A: | weight (weight) ;| Group B: | post-diet Weight (weight2)

Is "Weight" different from "Post-diet Weight"?

Restructuring your data
The most common problem is when your data has the data for different groups in different variables.
E.g. height data for two genders:

i Male Female
H

1186 167
1179 170

The easiest way to handle this might be to change the data in a spreadsheet and import it in the restructured form.

1. Insert group by column

Male Female
186 167|
179 170

2. Transfer first variable (Male) by renaming it to the measure (Height) and populating the group by column (Gender) for that

variable
A B c |
1 |Gender Height JFemale
2 [Male 186 167
3 [Male 179 170

3. Transfer second variable by pasting height values below and completing the Gender column with the variable (Female)

2 C
1 |Gender Height [Female
Male 186
3 IMale 179




Slremale |_16?
0 |Female | 170]

4. Delete the variable not needed (Female in this case)

NB You could have used 1 for Male and 2 for Female if you preferred and added value labels to Gender once the data was imported
into SOFA Statistics. See Setting variable details e.qg. labels

The same process can be used if there are multiple groups e.g. countries instead of genders.

Numbers stored in a text variable

If you imported your data into SOFA from a spreadsheet, the solution is probably to change the appropriate column data types to
numeric and reimport the data. SOFA tries to warn you if it doesn't detect enough numeric variables for the analysis you are
conducting e.g. you need at least two numeric variables to conduct a Pearson's R linear correlation analysis.

Variables
Group A: | 55fa |d (sofa_id)

3
(]

Start making your selections

There are not enough suitable variables availabl
quantity data type can be used in this analysis.

This problem sometimes occurs when numeric d
spreadsheet as text. In such cases the solution is
format in the spreadsheet and re-import it.
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Setting variable details e.g. labels

Anywhere you can see a variable, you should be able to right click on it and access its settings. E.g. from a variable added to a report
table configuration:

Make Report Table

Data Source
Database: | 55fa db (SQLite)

Table Type
{® Freguencies Crosstabs () Row Stats

Title:

Rows:

| Add || AdduUnder | Delete | ©
Variable Config

Right click variables to view/edit details

Or a variable in a drop down list in a charts dialog:

Data Source

Database: | sofa_db (SQLite) e
Variables

Values: | Gender (gender) =

Rhelilf
M) == =™ &S

Clicking on the variable with the right mouse button will pop up a settings dialog:

Settings for Age Group (agegroup)

Variable Label: |pge Group

Notes:

Data Type
Nominal (names only) @ Ordinal (rank only) () Qua

Value Label

1/< 20
2/20-29
3/30-39
4 40-64

cl=c 1

W N




=1 JIU_J‘I‘ I

| Insert Before | Delete

This dialog allows you to set:

= Variable label e.g. “Age Group”. This label will be displayed in reports instead of the variable name e.g. “agegroup”.

= Notes. You can store any information here about the variable.

= Data Type. The options are “Nominal (names only)”, “Ordinal (rank only)”, and “Quantity (is an amount)”. This information lets
SOFA present appropriate lists of variables for specific tests e.g. quantity variables such as age or height for histograms but not
country or gender.

= Value labels e.g. “Male” for 1 and “Female” for 2. SOFA output will display the value labels.
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Connecting to Databases

Unlike many statistics programs, in SOFA Statistics you can connect directly to data you have in any supported SQL-type database
(currently MS Access, MySQL, MS SQL Server, PostgreSQL, and SQLite).

MySsQL :

E!ﬂ Wicrosoft*

. ia.0ffice Access 8B serveraos
PostgreSOL

NB if you have data in a spreadsheet or stored as csv see Importing spreadsheet/csv data

SG Lifg}-» =

To connect to an SQL-type database, SOFA Statistics needs the necessary login details e.g. password. Rather than having to enter
these repeatedly, you can store the login details as part of a project configuration. Most typically, you will only be wanting to connect
to one database server e.g. MySQL. SOFA Statistics lets you store details for as many as you like e.g. if some of your data is in SQLite
and some is in MS Access then you just enter connection login details for both.

1. Click on “Select Project”
2. Click on “New” to configure new project or “edit” to edit an existing project. NB the SOFA default project cannot be edited.
@ Projects

Choose an existing project ...

Existing Projects

| default.proj L+ i

Default project so users can get started without having to
understand projects. NB read only.

... or make a new project

_ Cancel || 0K

3. Enter the required details. Tip - hovering over text boxes will often suggest a likely value e.g. “localhost” for host.

@ Project Settings

Project Name: MNotes:

- | demo Example of a project with connections ta SQLite and MySOL

How to connect to my data:

Default Database Engine: |, a | {scroll down for details of all your database engines)
MysQL v

SQLite

Default Database (name only): | _.r. 4p Default Table: /4. 1
Database(s)

3 |/home/g/sofa/_internal/sofa_db




=

MySOL
Default Database (name only): | Default Table: i
Host: ||, -ihost User: Password:

root

Host e.g. localhost, or remate

4. Click the “Update” button to save your settings
The selected project settings are displayed on the main SOFA form

@ SOFA Start

tistics.com

SOFA - Statistics Open For All
the user-friendly, open-source statistics,
analysis & reporting package

Currently using "demo" project settings

: A video is available showing how to connect directly to yourSQL data: Connecting to your SQL data video
[http://www.sofastatistics.com/videos.php#sql_connect]
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Importing Spreadsheet/CSV Data

Prepare Your Data

Clean the Spreadsheet/CSV file

= One data type per column. If you want a column analysed as a number e.g. 60, 102.5, 3, etc remove text such as “n/a”,
“removed” etc. SOFA can cope with mixed data types by getting you to choose an overall type as you import (unless you select
text, data of the other types is converted to missing values). But you will have to decide what to do for each and every column
every time you import the data. So it is probably best to clean it before attempting an import.

= One header row (or none) only. SOFA can't handle multiple header rows so tidy that up first

= Unique field names. SOFA can handle duplicate field names (it appends 001, 002 etc to make the names unique) but it is
probably better to make the names yourself.

= Remove empty rows and columns at beginning. They may make the layout more appealing but SOFA expects the first
row to be either the header row or the first data row.

a | B | G| /
1 1 = Onlgln
2 2 |n Rl Italy
| | s Llua Garmany
4 Ferari Red Ialy 4 [Poiden Red Australia
5 Bl Bilue Sermarny 5 [Jaguar Sllver UK
= Abrirdne [y P & et Madin (@il e

= Remove additional worksheets. SOFA is only set up to import a single worksheet.

Structure the Data for Analysis
SOFA expects your data to be organised in a particular way. E.g. should | have gender as a field with 1s and 2s in it and height as

another field or should | have a column of results e.g. height, for each gender? SOFA only works with the first structure. Check
Structuring Data For Analysis if not sure or if there are problems.

Importing Local Data

SOFA Statistics currently supports importing data from Excel spreadsheets, ODS spreadsheets (OpenOffice Calc and Gnumeric etc), csv
files and Google Docs spreadsheets.

NB you do not need to import data from SQL-type databases (currently MS Access, PostgreSQL, MySQL, MS SQL Server, and SQLite).
See Connecting to databases

1. Click on the “Import Data” button on the main SOFA form
2. To import local data, click on “Browse” and select csv, xIs, or ods file

select file to import (csv/xls/ods/Google spreadsheet)

Source File:

The Source File will be imported into SOFA with the SOFA Table Name recorddsin iR g N lste1114
SOFA Table Name: | |




L

Q_ search | | ) test_ comments_in_html.htm 40 bytes

@ Recently Us... |~ i test cssutils.py 281 bytes

@y _| test_csv_hdr.csv N |50 bytes
v

tact ructarm nnd chnira ad mr 22 vB
@ Desktop (

3. Provide the data with a unique name by which SOFA Statistics can identify the data.

Select file to import (csv/xls/ods/Google spreadsheet)

SOFA Table Name: (oot dot

Then click on the “Import” button to import the data into the default SOFA database “sofa_db” with the table name provided.

‘ _
A video is available showing how to import csv data: Importing csv data video
[http://www.sofastatistics.com/videos.php#importing_csv]

‘,/
A video is available showing how to import Open Document Format (ODF) spreadsheets: Importing Open Document Format
(ODF) spreadsheets video [http://www.sofastatistics.com/videos.php#importing_odf]

Importing Google Docs Online Spreadsheets

1. Click on the “Import Data” button on the main SOFA form
2. Click on the “Google spreadsheet” button

]

@ bownload Google Spreadsheet

Sign into your Google Account

| Email login: |jemo@sofastatistics.com | ga
I




Password: |gggsesesessssssssee sign In b

Select a spreadsheet

Select a worksheet

Close.

—_— —_— 4
The existing spreadsheets are listed and then you can select a worksheet. If there is only one spreadsheet and one worksheet
there is no need to make a selection.

4. Click on the “Download” button to download the data onto your local machine.

5. The data is saved in a local SOFA folder as an ods format file.

6. Change the SOFA Table Name and then click on the “Import” button.

Select file to import (csv/xls/fods/Google spreadsheet)

Source File: -fa,f_internaIftemporary_google_spreadsheet.ods| Lﬂmwse| LGngglgSEreachhgeti

; A video is available showing how to import Google Docs data:Importing Google Docs spreadsheets video
[http://www.sofastatistics.com/videos.php#importing_google]
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Online Surveys with SOFA and Google Docs Spreadsheets

Overview

SOFA makes it easy to survey people and analyse the results. Just make a simple survey form in Google Docs, send a link to the
people you want to survey (perhaps individually, perhaps in a newsletter), and import the data into SOFA Statistics from the
underlying Google Docs Spreadsheet ready to make tables etc. You can even embed the survey in a web page.

Configure Survey

= Start at Google Docs [http://docs.google.com]
= Select “Form”

Google docs [

Create new Upload...
[

I _é Document -

&y Presentation
£ spreadshest
Farm h
2} Drawing

Faolder

From template...

= Add questions
The options are limited compared to may survey tools but they should be adequate for a quick and simple survey.

I +Aﬂd item - I Theme: Plain . Email this farm Seé responsas - More actions Save I

|SOFA demo

You can set up a very basic survey for free using Google Docs and SOFA Statistics

]
[
)

Question Title |Feelings
Help Text : How do you feel about statistical analysis?
Question Type tiple ce | Go to page based on answer
| Text
| Ecstatic ' Paragraph text
E—
@® |Positive | Checkboxes
Choose from a list
| Meutral | Scale
—a Grid
|Waorried [
| Frightened |
or add "Other”

L%-‘ |sfl Make this a required question

Sample Question 2

= Click “Done”
= Click on the Theme button near the top and select a visual theme for the survey



Blueprints Letterhead Finance Chart

Smmads
) =
Sample Ferm I .

sampls Farm
Wall Streat Books Classic Estrovichd
—_—
—
—
Math Proof Wedding Cake Blue Birds
Sample Form

SOFA demo

You can set up a very basic survey for free using Goeogle Docs and SOFA Statistics

* Required

Feelings *

How do you feel about statistical analysis?
Ecstatic

@& Positive

Mewtral
Worried
Frightened

Distribute Survey

The survey page displays the link to the survey.

= You can email the link

the published fo




either manually, or using the “Email this form” button.
= Or you can embed the survey in a webpage

Mare actions =

Edit confirmatio

Results Automatically Stored in Spreadsheet

Survey results are automatically stored in the spreadsheet that Google Docs automatically makes when you configure your form.

Google docs SOFA demo

File Edit View Inset Format Form (8)

oo ™ Fy § % 123+ mptv[

Formula: |Fee|ings about Statistical Analysis

A B
Feelings about
1 Statistical
Timestamp Analysis

6/18/2010 19:51:04 Positive
6/19/2010 14:52:13 Ecstatic
6/19/2010 14:52:18 Ecstatic
6/19/2010 14:53:13  Frightened
6/19/2010 14:53:18 Positive

e o o

The new spreadsheet will appear in your list of spreadsheets.

All items

¥ - Share ~ Folders - Delete | Rename

Name
TODAY
;) SOFA demo b
EARLIER THIS MONTH
Ef) test google spreadsheet

Importing into SOFA for Analysis

Use the standard approach to importing from Google Docs spreadsheets.

@ Download Google Spreadsheet

Sign into your Google Account

Email login: .. casofastat

Password:

Select a spreadsheet

test google spreadsheet
SOFA demo

Select a worksheet

demo_survey



Ready to download demo_survey | DOWNLOAD |

B Download cop

Extra Data Preparation

Google Docs Spreadsheets store multi-choice responses as text rather than numbers. This is probably not a problem if the data is
categorical (order doesn't matter) but if you are analysing Likert scales e.g. “Very Unhappy”, “Unhappy”, “Neutral”, “Happy”, “Very
Happy”, you want the results reported in the correct order.

To achieve this we must recode the data so that “Very Unhappy” becomes 1, “Unhappy” becomes 2 etc.

Fortunately, SOFA has a GUI for recoding values. See Recoding data for details.

Table Hame: slall_survey

Design Here: See Demonstration Result Here:
The safa_|d is requires and cannot be edited

Fietd Name | nta ype

Mumeric

Text

Ecslalic
Prsitive
MeLtral
Warried
Frightened

Analysis

There will be many ways to report and analyse your data. The example below is a simple Frequency Table. Note how the labels have
been applied to the recoded numbers.

Data Source 2 '

Databhase: @ settings for Feelings (fee
Variable Label: | i

Table Type .FEEIL

@® Frequencies Crosstabs ' Row Stats Dali motes:

Title:

Rows: . : ;
Right click on variable

to add labels to numbers.

4

Variable

Data Type
Nominal (names only) Ordi

Value Label
Output Table: 1 1|Ecstatic
From sofa_db.recoded_google_spregfisheet on 19/06/2 | 2 2|Positive
All data in table included - no filg€ring 3 3|Neutral



/ _ ' | 4 Worried
| Freq | Col % |

_Ec.stati.c ]
Positive _
Meutral '.
Frightened |
TOTAL |

Contents [http://www.sofastatistics.com/userguide.php]
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Making Report Tables

Making a Simple Crosstab Table

On the main SOFA form, click on “Report Tables”,

Data Source

Database: sofa_db (5Qlite) |:J Table: _demo_tbl

Table Type .
Frequen pw Stats Data List

Title: Subtitle:

Columns:

X

Variables

Gonﬁg .

Select a variable

Age (age)
Age Group (agegroup)
Car (car)

all

—  Country {country)
Date_Billed (date_billed)
Add and configure r First Name (fname)
Gender (gender)

ID (id)

L ast Name {Iname) 3 ol
l .Ga[m @
_‘

Let's start with a simple report table of Age Group vs Country. NB all of this data is fictitious and designed to allow features of the
program to be demonstrated.

Output Table:

1. For “Table Type” select “Crosstabs”. A cross tabulation shows one or more variables against one or more other variables e.g.
Age Group in the rows and Country in the columns.

2. We need to add a row so click on “Add” under the “Rows” label

3. Select “Age Group” and either double click it or select “OK".

Under the “Columns” label click on “Add” and add Country.

In the demonstration pane below you will see a rough illustration of what the table will look like. If you want to see the actual table,
click on “Run”.

Rows: Columns:

variable  config variable Config

Oufput Table:

Example data - click "Run’ for actual results
keep configuring

Country

| Japan | Italy |
| Freq |Freq

<20 | 20| 35.0
Age Group 1 =
2020 35| 120




If “Add to report” is ticked, the output will also be saved to the end of the output file specified at the bottom of the form.

Extra Configuration of Report Table

Next you may want to configure the rows and/or columns. Let's add a total column and columns for row and column percentages.

Columns:

Misc
& Total

i

Sort order
at @ None By Label By Freq (Asc) By Freq (Desc)

Measures

& Frequency

==

a4

1. Click on “Config” under the “Columns” label

2. Tick “Total” under the “Misc” heading

3. Tick “Column %" and “Row %" under the “measures” heading

4. Click on “OK" to see changes in demonstration table. NB to see actual results, click on “Run”.

Columns:

If you click “Run” with “Add to report” ticked, you can view the result by clicking on the “View"” button. This will open your default web
browser so you can see the output.

Output Table:
Cutput also saved to “fhomefg/sofafreports/demo_report.htm'
From sofa_db.demo tbl on 14/06/2010 at 11:47 AM
All data in table included - no filtering

T I+=itur 2w =



_yapan | _ wany | o any
|Freq Col % Row % Freq Col % | Row % Freq | Col % Row 2
<20 | 63| 13.5%  20.4% | 141 27.8% | 45.6% 105 19.9%  34.0°
2029 66| 142% 34.9%| 54 107%| 28.6% 69| 131% 365
LULREL) 3039 | 63| 13.5%  35.8% 53 10.5% | 301% | 60| 114% 341
40-64 | 116 | 24.9% 29.7% 135 26.6% | 346% | 139 | 26.4% 35.6°
65+ | 158 | 339%  362% | 124 245% | 284% | 154| 292% 353

end output fo ... :
/home/g/sofa/reports/demo_report.htm ~ Browse m

The styling of your table can also be changed - here are some examples of different report tables:

default
lucid_spirals
View pebbles &
Male
Country

Japan | rtal:.r Germany  Japa
Freq Freg Freq Freq
Googhe Chrome 7| 18 1 H
Flrafox 12| 22 17 H
=20 | Web Browser Intemat Explorer 2] 15 10 1

Opera 4| 1M 4

Safan ] 4 6
Google Chrome 13 10 4 1
Firefox 16 7 1 il
20-29 | Web Browser  Intemat Explorer T 2 5 1

Opera 2 1 4
Safari o 2 7 H
Google Chrome 12 11 5 |
Firefox B 9 16 1
LRl GO 30-39 | Web Browser | Intemet Explorer 9 & 9 |
Opera 3 1 2 2

BMW | PORSCHE | AUDI | MERCEDES | VOLKS
Freg Freg Freq Freq F
<20 | 34| o =zz| 19| '
2020 17 9| 15 10|
Age Group [ERCIIEXN IR 10|
4084 | 35 15| 33 18|
85+ | 28| 2| 34| 18|

:',;’ Age Group

wo 1] <20 | 2029 | 30-39 | 40-64 65+
| Mean | 48.53| 67.91| 7505 76.72| 83.67 |
‘Median | 440 680 735 760 83.0
N N=300 N=189 | N=176 N=390  N=436

‘StdDev| 2264 17.35| 41869 19.89| 2025
Sum | 14996.8 | 12835.4 | 13209.4 | 29921.2 | 36478.0 |

Making a Row Stats Table

Instead of frequencies and percentages, Row Summaries Tables have means, medians, standard deviations etc.

Data Source

Database: sofa_db (SQLi

2e

Table Type Variables

Frequencies | Crossta .
Select a variable
Title:
Age (age)

LRSI SRR SR |
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Output Table:
Add and configure rows (and 0]

Select “Row Stats” as the report Table Type.

Under the “Rows” label, click on the “Add” button.

The “Variables” dialog will display all numeric variables. Choose one or more.
Clic on “OK” button.

HwWwNE

Measures
& Mean

& Median

Output Table: I'N

Example daia - click 'R
or keep configuring

& |Standard Deviation|

Measures | Minimum
Mean 1.0 ~| Maximum

Range

1. Under the “Rows” label click on the “Config” button.
2. Select the measures you wish to report on. Mean is preselected by default.
3. Click “OK".

Optionally, you can add a column variable e.g. “Age Group”. Column variables for “Row Stats” report tables can have totals.

NB Click on the “Run” button to produce the output. Also note that all the data in the “demo_tbl” is fictitious.

Rows: Columns:

Output Table:
From sofa_db.demo_tbl
All data in table inclu

5/06/2010 at 10:44 AM

- no filtering

/ Age Group
< 20 20-29 30-39 40-64 65+ TOTAL

m Mean | 4853 67.91| 75.05 7672 83.67 7163
Aloinl Madiam | A4 N con | 728 | 2enl e2n T A




= mcuan b LT UL | Fodad LAY | L LTS F L
I “ std Dev | 2264| 17.35| 18.69| 19.89 2025 23.84

Making a Data List Table

Sometimes you just want to display some data, possibly with a totals row and perhaps with the first column as a label column.

Country (country)
Date_Billed (date_billed)
First Name (fname)

1 Car (car) 3 T

Gender (gender)
1D (id)

Last Name (Iname) -
Phone No. (phone)

1. Start by selecting “Data List” as the report Table Type.

2. Optionally select “Totals Row?” and “First col as label?"”.
NB Totals are only kept for numeric columns.

3. Click on the “Add” button under the “Columns” label.

4. Select one or more variables to display. They will display in the order added. Additional variables can be added by clicking on
the “Add” button again. To get the desired order it may be necessary to use the “Add” button multiple times.

5. Click on the “OK” button.

Rows: Columns:
| Add || Addunder|| Delete || configi | W Add
Variable ig laariable

Age (age)

Output Table:

Formatted as a label



Total row appears at

76 ' bottom of list

O
A video is available showing how to make report tables: Making report  tables video
[http://www.sofastatistics.com/videos.php#report_tables]
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Statistical Tests Available in SOFA Statistics

Select Statistical Test

« SELECT A STATISTICAL TEST HERE H

OR GET HELP CHOOSING BELOW

Tests that show If there Is a difference
E.g. Do females have a larger vocabulary
average than males?

Tests that show If there Is a relatlonship

E.g. Does wealth increase with age?

Answering questions about your data

| Growps | | Mommality | DataType |

Statistical Test
ANOVE

Chi Souarz
Comelation - Pearson's
Comelation - Speamman’'s
Kruskal-wallis H
Manr-Whitney U

t-test - ircdependent
ttest - paired
wilcoxon Signed Ranks

)

Tips
The ANOVA (Analysls Of Variance) is good for seeing If
these is a dilference in means bebwsen mulliple groups
when the data is numerical and adeguately normal.
Generally the ANOWVA is rabast to nen-normality.

ol can evaluate normality By clicking on the "Mommality!
button down the bottom left,

A video is available showing how SOFA Statistics can help you select and interpret the appropriate statistical test: Statistical

test selection video [http://www.sofastatistics.com/videos.php#stats_help]

= ANOVA (Analysis of Variance)
m Chi Square Test

= Correlation - Pearson's R

= Correlation - Spearman's R

= Kruskal-Wallis H

= Mann-Whithey U

= |Independent t-test

= Paired t-test

= Wilcoxon Signed Ranks

Contents [http://www.sofastatistics.com/userguide.php]
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Making Charts

Overview

SOFA Statistics support making a range of different charts:

= simple bar charts

m clustered bar charts
= pie charts

m line charts

= area charts

= histograms

= scatter plots

= box plots

To make a chart, select the chart type, make any settings specific to that type of chart, and click on the “Show Results” button.
Chart Types

Il [ b od

Sort order of pie slices
@® None () ByLabel () Increasing () Decreasing

Title:

65+
436 (29.1%)

40-64

LoD SIS E1S BLOS

30-39

20-29

Area charts - wide if needed

Area charts can display as wide as necessary to show the data.

Troem acf s Sae, 508 ca IHLETELE e E0oAG B
B cheain b mchuce -ro Bhng

E
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Histoarams and human-friendlv bin ranaes
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SOFA Statistics endeavours as much as possible to use human-friendly bins e.g. 10 - <20 rather than 9.86-19.54.

Walues: 80.0 to < 90.0
Frequency: 201

- '\,"_
200
-
]
oy
) B
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2 8
E’ i 3
: I
10 20 30 40 20 60 70 80 90 100 110 120 130

Scatter plots and number of data points

Unless the number of data points is too high, SOFA shows each item in a scatter plot as a dynamic item you can interact with:
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20 s » "Age" vs "Weight"
=== Line of best fit
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Age

Usually, SOFA displays dot borders to make it easier to see the data but sometimes they simply get in the way. Fortunately, it is
possible to turn them off if required.

["] Dot borders?



130

120
110
. 100 g
£ = (x: 69, y: 75.6698043407) |#
8 70 g
¥ 60 .
;_o" 50
o 130
o °® 120 A
fg 110 A .
- 100 i ww g
0 & 90 p - 5
. £ 80 e T 5
38 70 LS g
¥ 60 =g 2
8 50 oo
& a0 S
30 s ®
20
10
0
0 100
Weight
Chart series
SOFA lets you produce charts in series e.g. bar charts by a second variable e.g. gender
Wariables
values: | sgc croup (agegroupl | 3 [EBMTS BY: "gender (gender) :
Chart Types
| TR IR 2 #|
Soft order of bars
® None By Label eq (Asc) By Freq (Desc) B Show percer
Title: Subtitle:
All dala m Lubl-j' wded - no Nilbarng 3
Gander: Male Gander: Female = .
200 2 —
I ; ;
3 i r ;
: £ . |
£ 1o £
n I n
<X 2029 30-33 &84 &3 <3 2033 3033 4084 L0
W Age Group B fge Group

Data Source

Help | Database: cor gh(sqLite) : Table: [ gemo tpl r
Variables
Values: | Country {country) ;| Charts BY: | pge Group (agegroup) =

Chart Types

hi 1 S

sort order of pie slices
@ none [ Bylabel () By Freqi{Asc) O By Freq (Desc)

Title: Subtitle:

dnge Group: < 20 Age Group: 20-23

Germany
105 (34.0%)

Germany

Hoios

mmine

FI-.l{er

Show
Results

, Add te
report

' Expand




Worsonsa e
e

Iy \\
b
\‘-\.
Age Group: 30-39 Age Group: 40-63
Geimary Germany
//
r g £
F g .-f £
] [/ i
|'l E 'Ir E
tealy | 8 | b
3 E .
Send output to repork ... : - Skyle output using ... s
|,fhnrne}gf5ol'a,l'r\EpnrtsfdeFault_repnrt.htrn I Browse I [ View | default = Config | Close |

A video is available showing how to make charts: Making charts video [http://www.sofastatistics.com/videos.php#charts]
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Filtering Data

Sometimes you want to conduct analyses on a subset of your data e.g. on males only. In SOFA you can apply temporary filters to your
data.

Remember: Filters will remain in place
until you close SOFA or deliberately remove them.

1. Select the table you want to filter
2. Click on the “Filter” button (or right click on the table) and enter details into the Apply Filter dialog.

Apply filter

Label (optional): | |

® Quick L_Mr [ggnder}. | :| | = J ;J|1 |

(don't quote strings e.g. John not "John". Null for missing)

Flexible

3. Once you have applied you filter, the table name will appear with "(filtered)” at the end until the filter is removed (or SOFA is
closed).

e
=)

Table: |;' demo_tbl (filtered) N -i“
| I3

4. Output will show the filter which has been applied
Output Table:
From sofa db.demo tbhl # on 15/07/2010 at 05:20 PM

Data filtered by: "gender’ = 1.0

= You can also modify your filter and apply much more flexible constraints

Label (optional): |

Quick
Output Table:



From sofa_db.demo_tbl # on 15/07/2010 at 05:24

Data filtered by: “gender’ = 1.0 and “age” > 44 [ | @ Flexible

(enter a filter e.g. agegp = 5)

m ‘gender’ = 1.0 and "age’ > 44|

Male
Freq
40-64 156
Age Group
65+ 224

= And if your filter is faulty, helpful examples are provided which are appropriate to the type of database you are connecting to
(SQLite, MySQL etc).

Problem applying filter " gender’ = 1.0 and "age’ > 44 and"
6 to "demo _tbl"
Label (optit
Filters for SQLite data (such as the default SOFA database)

— should look like this:
Quick |
1 e.g. “city’ = "Vancouver"
e.g. city’ = "Unknown City"
e.g. ‘age’ ==20
@ Flexible e.g. ("city’ = "Vancouver' AND "age’ >= 20) OR "gender =2

(eiiter & fill e.g. "satisfaction” not in (9, 99, 999)

‘gender’ =

A video is available showing how to filter your data: Filtering data video [http://www.sofastatistics.com/videos.php#filtering]
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Recoding Data

Introduction

Sometimes you need to change your data before you can analyse it. For example, you might have a field called age but you want to
look at the percentages in different age groups. You might want 0-19 in one group, 20-29 in another, 30-39 in another, 40-64 in
another, and finally 65+ in another.

How do you get from data like this:

@ Data from sofa_db.demographics

QO =~ | & N B W M

To a report table like this:

S I Freq | Col%
<20 | 300| 20.6% |
2029 | 189 12.6% |
3030 | 176 | 11.7% |
4064 | 390| 26.0% |
65+ | 436 29.1%
TOTAL | 1500 | 100.0% |

Age Group

The easiest way is to use the built-in recoding functionality of SOFA Statistics (see below). This makes it easy, for example, to map
ranges of values to single values. If you are wanting to do something more complex, e.g. averaging the values from multiple fields, it
is possible to do so using a spreadsheet before importing/reimporting, or SQLite Database Browser. Finally, if the dataset is small,
there is the option of manual data entry.

Recoding in SOFA

1. Click on the “Enter/Edit Data” button on the main SOFA form.

2. Select a table in the default SOFA database “sofa_db” other than the read-only “demo_tbl”

3. Click on the “Design” button because we are going to alter the design of the table by adding an agegroup field based on the
“age” field

4. Click on the “Recode” button

@ Configure Data Table

Table Name: | demographics

Design Here: See Demonstration Result Here:
The sofa_id is required and cannot be edited

Field Name Data Type mm

1 |sofa id Numeric

age Numeric

N TR S ]
=]
=




Insert Before| | Delete ‘ Recode ’

Recode values from one field into a new field

5. Select the variable to recode (in this case, “age”) and enter a new variable name you wish to recode into (in this case,
“agegroup”)
6. Fill in the details
I. Ranges use the keyword TO e.g. “150 TO 250”. All keywords must be upper case, so “TO” will work but “to” will not.
II. “MIN"” and “MAX" can be used in ranges e.g. “MIN TO 100", or “100 TO MAX". You can even use “MIN TO MAX” if you
want to leave out missing values.
Il. “REMAINING” and “MISSING” are the two remaining keywords you can use e.qg. if you want all missing values to become
99 you would have a line with From as “MISSING"”, and To as 99
IV. Only one condition is allowed per line. So if you want to recode < =5 and 10+ to 99 you would have one line with
“MIN TO 5” as From and 99 as To
and another line with
“10 TO MAX" as From and 99 as To.
Clicking on the “Help” button gives access to built-in and online help

Recoding Help

Recoding Rules
1. Ranges use the keyword TO e.g. "150 TO 250". All

2. "MIN" and "MN\X" can be used in ranges e.g. "MIN ~
want to leave out missing values.

3. "REMAINING" and "MISSING" are the two remainin
e.g. if you want all missing values to become 99 y

4. Only one condition is allowed per line. So if you wz
"MIN TO 5" as From and 99 as To
and another line with

"10 TO MAX" as From and 99 as To.
| Online Help

7. Click on the “Recode” button to modify the table

@ Recode Variable

Recode: lﬂg&(ﬂtﬂ'ﬂ&ﬂd I: To: iagegmup

From To

MIN TO 19
20TO 29
30TO 39
40 TO 64
65 TO MAX

8. Please Note - this was a once-off recode - it won't be applied automatically when new rows are added or cells are edited.
9. The table design has been altered

Design Here: See Demonstratio Here:
The sofa_id is required and cannot be edited

|I=I-Idll--n.-| Finds Tona | m-- Wal: a1lls




L i=lis ) l"-lll-'l Pava 1Iype |

sofa_id Numeric

q agegroup

MNumeric

[

10. If you open the table, you will see that the data has been altered as well. The labels you added are now part of your project and
are automatically applied to fields of that name.

@ Data from sofa db.demaoaraphics

11. Now your data is ready to analyse by age group

Data Source = ——
Database: { sofa_db (SQLite) I &) Table: demographics
Table Type 2 @ Variables

@® Freguencies Crosstabs

Select a variable

Title: tle:
Rows: umns
| Add

A video is available showing how to recode data: Recoding data video [http://www.sofastatistics.com/videos.php#recoding]

More Sophisticated Recoding

Sometimes you need to do something involving multiple variables e.g. making a new variable from the average of three other
variables. Or you may have some other, more sophisticated data manipulation requirements. The easiest way to do this is in a
spreadsheet before importing (or reimporting) the data.

Using Spreadsheet Functions

Creating a standard function makes this very easy.

oe | ¥ Z = [-AvERAGE(AZ:C2)

LA S T
2N = (O
Q[0 |~ W
JIMN B

2
4
4
5]

Using SQLite Database Browser

Another option is to manipulate data already inside SOFA. SOFA stores its data in an SQLite database called sofa_db. It will be stored
in a folder like “C:\Documents and Settings\username\sofastats\_internal” or "/home/username/sofastats/_internal”. You can alter the
data directly using the free and open source program SQLite Database Browser [http://sqlitebrowser.sourceforge.net/]

File Edit View Help

N =8 TR e [ et ol oe® et ot [ il [ Lo



I er e 2 [ BH BR B I [T | & | W7

Database Structure | Browse Data I Execute SQL |

Table: Idemu_tbl j %l New Record Eﬂ
id fname Iname phone country car

1 1| Niccold Segre (39) 463-1720 2

2 2 Freida Kiefer (49) 281-3546 L]

3 Dai flira

4 SQLite Database Browser

5

= !

o Version 1.350Lite Database Browser is an open source, public domain, freeware |

8 visual tool used to create, design and edit SQLite 3.x database files.This

9 program was built with version 3.3.5 of the SQLite engine.More information at

10 http:/isqlitebrowser.sourceforge.net. I

11 |

12 |

13 |

14 |

15 15 Alessa Cesarp (39) 352-7608 7l

Adding a New Variable

The following syntax works in SQLite (common field types are INTEGER, TEXT, and NUMERIC):

ALTER TABLE mytable ADD newvar INTEGER

SQLite Database Browser - /home/g/sofastats/_internal/sofa_db
File Edit™ view

Ded°= e ot B

Database Structure | Browse Data | Execute SQL |

SQL string:

|N0 error

Populating a New Variable with Data

The following syntax shows how flexible this approach is:

UPDATE mytable SET newvar = Total/2

or

UPDATE mytable SET newvar = (varl + var2 + var3)/3

You can also use this approach to alter values in an existing variable. You can also restrict the changes using a WHERE clause e.g.

UPDATE mytable SET existingvar = “Invalid data” WHERE varl > 100 OR var2 > 100

Anything Else You Can Imagine

Once you have started using SQL there is very little you cannot do in data manipulation. The SQLite SQL syntax documentation is here:
SQL As Understood By SQLite [http://www.sqglite.org/lang.html]
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Non-Ubuntu/Debian Linux Installation

Introduction

Deb packages are supplied for download on the main SOFA website. To cater to other flavours of Linux, a tar.gz is also provided.
Inside, you will find README.txt and INSTALL.sh.

= Step 1 is to use your distro package manager to install all the required support packages e.g. matplotlib (for chart plotting).
Details of required packages are in the next subsection.
= Step 2 is to run INSTALL.sh as described in README.txt.

The process is quite simple and has been achieved in two very different distros. SOFA works on Fedora 14:

ﬂhpplications Places System @ @ IZT

SOFA -5
the user
analysis

Get help

SOFA Statistics

| Online Help ‘ Make at
e.g. a b:
| Select Project ‘

and openSUSE 11.3:

Gethelp fron

Currently u

l Online Help I ::;T:Jizf:niiiat

= Computer g/ [linux-Cigw SOFA S

This page is the go-to place for information on how to successfully install SOFA on non-Ubuntu Linux systems. For direct discussion,



please post at SOFA Statistics google discussion group [http://groups.google.com/group/sofastatistics].

And if you manage to get SOFA working on other distros please email me (grant@sofastatistics.com) the relevant package details etc
and a screen-shot (preferably one which reveals the distro involved).

Packages Required (Dependencies)

NOTE to self - keep README.txt up-to-date in /home/g/projects/SOFA/debmaker/KEEPME

UPDATE - now using python-psycopg2 instead of python-pygresql

UPDATE - now need python-xdg and python-crypto as well

In Ubuntu SOFA now requires:

python (>= 2.6.2)
wx-common (>= 2.8.9.2)
python-wxversion (>= 2.8.9.2)
python-wxgtk2.8 (>= 2.8.9.2)
python-numpy (>= 1:1.2.1)
python-pysqlite2 (>= 1.0.1)
python-mysqldb (>= 1.2.2)
python-psycopg2 (>= 2.0)
python-matplotlib (>= 0.98.5.2)
python-webkit (>= 1.0.0)
python-xdg (>= 0.15)
python-crypto (>= 2.0.1)

In Fedora 14 | installed the following successfully for older versions of SOFA - :

Python was already there

wxPython-2.8.11... and that brought with it some other packages needed.

numpy-1:1.4.1...

python-sqglite2-1:2.3.5...

MySQL-python-1.2.3...

PyGreSQL-3.8.1... (presumably needs to change to python-psycopg2 or openSUSE equivalent)

python-xdg-0.15... (or a higher number e.g. 0.19 - not actually included in my tests but needed from SOFA 1.1.5 onwards)
python-matplotlib-1.0.0...

for more recent versions of fedora you will need to separately install python-matplotlib-wx (otherwise you get a message
about “No module named backend_wxagg”)

not sure what | did about python-webkit

wasn't requiring python-crypto when | tested this so you'll need to figure this bit out.

A friend using Fedora 17 needed

python-crypto
pywebkitgtk
python-matplotlib-wx

In openSUSE 11.3 | installed the following successfully AFTER | had added the community devel:languages:python and education
repositories:

python-wxGTK 2.8.10.1...

python-numpy (NB to upgrade the existing version 1.3... to the later education repo version 1.5... - see Python matplolib on
openSUSE [http://forums.opensuse.org/english/development/programming-scripting/416182-python-matplolib.html#post22295921])
python-mysql 1.2.2-90.1

PyGreSQL 3.8.1... (presumably needs to change to python-psycopg2 or openSUSE equivalent)

python-matplotlib 1.0.0...

python-xdg-0.19... (or a higher number - not actually included in my tests but needed from SOFA 1.1.5 onwards)
python-sqlite2 2.6.0...

python-webkit (upgraded)

python-webkitgtk 1.1.8... (to avoid error about backend_wxagg module being missing)

wasn't requiring python-crypto when | tested this so you'll need to figure this bit out.

| expect in other major distros there is a similar process of finding packages that seem right, trying, and adding more if necessary. It
certainly should be possible to get SOFA working on the major distros.

Running SOFA

Make a launcher with the following details:

Mo . mAEA o,



= Name: SUFA STatistics
= Description: Analysis package

= Command: python /usr/local/share/sofastats/start.py

m |con: /usr/local/share/sofastats/images/sofa_48x48.xpm

You can run sofa from the command line with a single command sofastats (assuming you ran INSTALL.sh). If you want to set it up
manually, details are in the Appendix:

Installation and Configuration for Specific User

When SOFA is run, it checks to see if the wuser has a sofastats folder and adds it if they don't e.g.
/home/username/Documents/sofastats. It also make a sofastats_recovery folder.

If you are able to get SOFA to launch at all, but there is a problem of some sort, look at the output.txt file in your
/home/username/Documents/sofastats/_internal folder. It may be, for example, that you forgot to install matplotlib.

Appendix

Simple Launch from Command Line

Make a text file called runsofastats.sh with the following

python /usr/local/share/sofastats/start.py

E#! /bin/bash E

to find it.

Then make a symlink to it located in /usr/local/bin (NB give everyone rights to run it)

I su root

' '
t1n -s /home/username/runsofastats.sh /usr/local/bin/sofastats

y chmod a+x /usr/local/bin/sofastats '
L '

See Linux by example - how to create symlink? [http://linux.byexamples.com/archives/19/how-to-create-symlink/]

File Locations

Here is where things should go during installation (in Ubuntu it is /usr/share/pyshared/sofastats):

/usr/local/share/sofastats H
/usr/local/share/sofastats/boomslang

/usr/local/share/sofastats/css H
/usr/local/share/sofastats/dbe_plugins

/usr/local/share/sofastats/googleapi

/usr/local/share/sofastats/googleapi/atom

/usr/local/share/sofastats/googleapi/gdata

/usr/local/share/sofastats/googleapi/gdata/docs E
/usr/local/share/sofastats/googleapi/gdata/oauth '
/usr/local/share/sofastats/googleapi/gdata/spreadsheet H
/usr/local/share/sofastats/googleapi/gdata/tlslite E
/usr/local/share/sofastats/googleapi/gdata/tlslite/integration '
/usr/local/share/sofastats/googleapi/gdata/tlslite/utils |
/usr/local/share/sofastats/images E
/usr/local/share/sofastats/_internal

/usr/local/share/sofastats/locale H
/usr/local/share/sofastats/locale/gl_ES

/usr/local/share/sofastats/locale/gl_ES/LC_MESSAGES '
/usr/local/share/sofastats/projs h
/usr/local/share/sofastats/reports E
/usr/local/share/sofastats/reports/sofa_report_extras '
/usr/local/share/sofastats/scripts H
/usr/local/share/sofastats/vdts/ E
1 /usr/local/share/sofastats/xlrd/ H

In the following example, | downloaded the sofa source code into the Downloads folder in Fedora 14.
Then extract contents of sofastats_1.1.5.tar.gz into the Downloads folder.

The next lot of commands were performed as root (NB the /* after sofa.main)



cd Downloads/sofa/sofastats_1.1.5
cp -r sofastats /usr/local/share
cp -r sofa.main/* /usr/local/share/sofastats
cp runsofastats.sh /usr/local/share/sofastats

will return a traceback because wxversion or whatever isn't available. So the next step is installing the dependencies.

After installing wxPython, but before adding the other dependencies, running sofa prematurely will result in a message about a
problem with the first round of local importing.
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Exporting Data

Future versions of SOFA Statistics should support exporting data directly. In the meanwhile, the following approach works well:

1. Download and install the excellent free and

source  SQLite Database Browser application
(http://sqlitebrowser.sourceforge.net/ [http://sqlitebrowser.sourceforge.net/])

2. Use SQLite Database Browser to open the internal SOFA database (e.g. /home/username/sofastats/ internal/sofa_db or

C:\Documents and settings\username\sofastats\_internal\sofa_db)

Eile Edit view Help

D@k o[ of o el of [ B[22

Database Structure |Bmwsenata | Exscute saL |

Name Object Type Schema

[ database connection problam.txt
] next_sofastats connect.bxt
[ output txt

[ sofa_tmp
[ temporary_google_spreadshect.ods

File mame: | sofa_db

— Fielype [AIFis)

3. Open the export dialog

SQLite Database Browser - fhome/g/sofastats/_internal/sofa_db

File Edit View Help

B New Database  Ctrl+N I

) T )
[ Open Database Ctrl+0

Close Database Iata | EREELianee |

S

Compact Database

Import 2

Database to SQL file
Table as CSV file

+- histo_test 0 1 5
4. Select the appropriate table and export it

Table name: | age2agegrp j

mytable

paired _ttest import
spaces_in_fldnames
table001

table002

table003

table004

table00B

table007

temporary_google spreadsheet -
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