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SPSS: Stats Practically Short and Simple An Overview

1 An Overview

1.1 Getting In

Having opened SPSS you will get a dialogue box which you can cancel the first time you enter SPSS.
Enlarge the window.
SPSS is like a spreadsheet but it does not update calculations, tables or charts if you change the data.

At the top of the screen are a series of menus which can be used to instruct SPSS to do something.

=2 Untitled1 |DataSet0] - SPSS Data Editor

File  Edit ‘“iew Data Transform  Analyze  Graphs  Utilties  Add-ons Window  Help

CHA E 00 =Bk A Ah BE0E S0

SPSS uses 2 windows: The Data Editor, which is what you are looking at and which has 2 tabs at the

bottom, and the Viewer.

The Viewer is not visible yet, but opens automatically as soon as you open a file or run a command that

produces output, such as statistics, tables and charts.

The menus are the same in each window but the icons are different. To switch between the two windows

use the tabs at the bottom of the screen.

The Data Editor window:

File Edlit Wieny Dats Transtorm Analyze Graphs Litiltie= Add-ons Wimcdoe

=EH&E it O W=BEF A Hdh EEEH TS99

Open Save Print Review UndoRedo  GotoGoto Variables Find Insert Insert  Split Weight Select Show Use Show All
File recent case variable Case Variable Cases Cases labels Sets
dialogue boxes

The Output window:

e FOutputl [Documentl] - SPSS Yiewer
Eile Ecdlit o [ R D=ta Transform In=ert Forms=t Analyze sraphs Liilitie= Acicl-c

CHEak B E o DnEE o = Gwo &

Open Save print Preview Export Recall Undo Redo Goto Goto Variables Select LastShow Use  Show All
File Print recent case variable Case  Output Variable Cases Cases labels Sets
Print dialogue boxes  Go to data

8
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SPSS: Stats Practically Short and Simple An Overview

SPSS comes with a large number of sample data files, which this book will use. If you do not have access

to these, use any data set you have access to.

To open the data file 1991 U.S. General Social Survey.sav
use File > Open > Data

« Double click on the appropriate directories to open each
« Double click on the file 1991 U.S. General Social Survey.sav

At first you will probably be faced by a mass of seemingly meaningless numbers.

If you look along the toolbar you will find the Value labels icon EI Click on this and the output

should look more friendly.

£z Untitledl [DataSet0] - SPSS Data Editor

File Edit “iew Data Transform  Analyze Graphs  UWilties  Add-ops Window  Help

CHA R 60 =Bk A BHg E6E ¥Q00

« Click on the Variables icon E? to get an overview of each variable.

&= variables x|

Wariahle Infarmation:

V..I Wariahle ZEX
[v] Respondent's Sex [zex] || [Label Respondert's Sex
[¥] Race of Respondert [ra... " Type: F1
[w] Region of the United Sta... | Missing values: none
[w] General Happiness [hap... [ |Measurement Level Nominsl
[W] Iz Life Exciting or Dull [iife]
[] Mumber of Brothers and.. alue Lahels:
[w] Mumber of Children [chil .. 1 Male
[¥] Age of Respondent [age] =+ Female
[¥] Highest Year of Schaal ...
[w] Highest Year School Co...
[#] Highest “ear School Co... [+
Go To | | Paste | | Close | | Help

Exercise:
o How many Regions of the United States are represented?

1.2 Frequencies

o Let’s start simply. All that data looks a bit overwhelming so we need to get a handle on it
and pick out the main messages.

o First of all how many men and women are there in this group?

9
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For a simple count, and for percentages use
Analyze > Descriptive Statistics > Frequencies.
SPSS uses Dialogue boxes for the selection of variables and options.
The source list contains the list of variables, with icons as before indicating data types.
» Your dialogue box may have only listed the variable names, e.g. sex, rather than the variable
labels such as ‘Respondent’s sex’ It is more helpful in analysis to see these labels.
o If they are not shown use Edit > Options

o Select the General tab and at the top under Variable Lists click on the circle Display
Labels.

Use the arrow button to move a variable to
the target list — the Variable(s) box on the sniahlels)

&5 Respondent's Sex [s... [ *)

| -

right. & Race of Respordert | =
&5 Resion of the United ... [ | |EWT|

i ey -
Place Respondent’s sex in the Variable(s) o e S oDt )

d:l hlumber of Children [..

box
g& Age of Respondent [ ||
Highest Year of Sch.. |
then C|iCk On OK Display frequency takles

Reset || Cancel || Help

The resulting output introduces us to the Viewer window, and shows that 636 respondents, or 42%, were

men. Maximise the Viewer window.
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File Edit Miew Data Transform  Insert  Formst  Analyze  Graphs  Uilties  Add-ons Window  Help

EHER B B 60 BRLER 0% £ =2 + - 0@ =28
= {E output DATASET CLOSE DataSetl.
Log GET
= E' Freguencies FILE="W:%EC\STUDENT), 223P353\3P535's own Sample fileshadvert.sav™.
] Title DATASET NAME DataSet3 WINDOW=FRONT.
= Motes DATASET ACTIVATE DataSet3.
] Active Dataset DATASET CLOSE DataSetZ.

—L @ Statistics s

g Fespondent's Sex

= Frequencies

FILE="W:%EC\STUDENT), 223P33\3P33's own Sample filesh1991 U.5. General Social Survey.sav®.
DATASET WAME DataSetd WINDOW=FRONT.
DATASET CLOSE Dataletd.

SET Unicode=No TFit=BothLarge OLang=English Smwall=0.0001 TLook=None.

SET Unicode=No CTemplate=None TFit=EBothLarge OLang=English 3wall=0.0001 TLook=None.

FREQUENCIES WARIAELES=sex
JORDER=ANALYSIS.

[DataSetd] W:YECYSTUDENT,=z=zSPSS\3P33's own Sample filesh1991 U.3. General Social Survey.sav

Statistics
M Walid 1817
Missing i
Respondent's Sex
Cumulative
Freguency Fercent | Walid Percent FPercent
Walid  hale G36 41.9 4149 41.4
Female 881 581 581 100.0
Total 1817 100.0 100.0

o There is a lot of clutter here.

o Tip: Always delete unnecessary Output, and annotate the rest as you go.

o Click on all the text at the top of the screen and press Delete on your keyboard.

The left hand pane contains the outline view.

To go directly to an item click on it; very
useful when you have masses of output.

If you don't need it all for the moment you
can hide it by clicking on the minus signs that
appear in the left hand frame.

To hide one item, click on the minus sign.
This is useful if you only want to print a small
selection, as only what is shown is printed.

To change the order in which the items are displayed, drag and drop in the left hand pane. Try it.
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SPSS: Stats Practically Short and Simple An Overview

To delete an item, click on it and press delete.

« Tip: Never do any analysis without interpreting it.

« To annotate your output use Insert > New Text which provides a text box in which you can
write a comment.

o It appears on the left hand side of the screen with a red arrow at first

o Click on it and the box will open in the right hand pane for you to write in.

\ =—{E] output FREQUENCIES VARIABLES=sex
! / ORDER=JANALYSIS.

Frequencies

Statistics .’+

LE Respondent's Sex

[DataSetd4] W:LECY3ITUDENTY z=SF

Statistics
M Walid 1517
Missing ]

o Back to the output: itself; this can be edited.
« Double click on the table to bring up the Formatting Toolbar.

« If it does not appear use View>Toolbar

"5 SPSS Pivot Tabl

Filz  Edit “iew Inzert Pivat Format  Help

Respondent’'s Sex
Cumulative
Freguency FPercent Yalid Percent Percent
Valid  Male G36 41.49 4149 4149
Fermale 1R
Total 100.0

Formatting Toolbar
& 4 Showeard Gothic ~ 9~ B 7 U 4F

« Click on any text to change its format and use the Formatting Toolbar to do so.
« Double click to rewrite the text itself.

o When you have finished close the Editing window by clicking on the X

12
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SPSS: Stats Practically Short and Simple An Overview

The Formatting Toolbar also gives Pivoting Control (!).

Formatting Toolbar
o rh L SansSerf ~ 12+ B 7 U 4Ff

i Ix

Pivoting control is a useful device, which enables you to change the look of your tables.

Click on the icon tya to bring up the Pivoting Tray, if it is not already shown.

x|| Clicking on each of the icons at the edges tells you what they
represent.

’?;; Statistics

Here the columns are Statistics, and the Rows are Respondent’s Sex.

Drag the Statistics icon on to the Row bar so that the 2 are side by
side, to see how the table changes; drag it back before proceeding.

3 Respondent's Sex

« You can copy Output into Word by clicking on it and using Edit > Copy
« In Word use Edit > Paste.

STUDY FOR YOUR MASTER'S DEGREE

,J JJE ,_ 7\‘ = H “;J ENGill gi MJ

Chalmers University of Technology conducts research and education in engineer-
ing and natural sciences, architecture, technology-related mathematical sciences
and nautical sciences. Behind all that Chalmers accomplishes, the aim persists
for contributing to a sustainable future — both nationally and globally.

Visit us on Chalmers.se or Next Stop Chalmers on facebook.

\GHALMERS

UNIVERSITY OF TECH NOLOGY
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SPSS: Stats Practically Short and Simple An Overview

1.3 Exporting your Output to Word

o Output can be exported as a Word RTF file or Text file
+ Use File > Export and select the appropriate entry under Type.

Export Output ' x|

Ohjects to Export

a0 Al visinle  (2) Selected
Document

Type: Oyptions:

|WnrdJRTF [*.doc) '_J Layers in Pivot Tables Honor Print Layer setting (set in Table ...
HThL (* bitrm) “| [nclude Footnotes and Caption Yes

Paortable Document Format (% pdf) —
PoweerPoint (* pat)
Text - Plain (* txd)
Text - UTFS (*1x1)
Text - UTF16 (* 1)

WiorchRTF (*.doc) Change Cptions. .

Mone (Graphics only) =

File Mame:

|C:1.D0c:uments and Settingz\er=035 My DocumentsyJUTPUT doc | | Browse...
Graphics

14 Drawing charts

This requires a chapter to itself but the easy way for simple charts is to use

Analyze > Descriptive Statistics > Frequencies

Then click the chart button and select an appropriate chart.
Try it for Region of the United States and draw a bar chart.

The dialogue boxes are shown on the next page.

o Frequencie x| F Frequencies: Chart x|
Wariahle(s): |_St fr— | Chart Type
&) Respondent's Sex [s... &) Region of the United Sta...| ————— B
() Mone

&b Race of Respondent ... | Charts... | -
I{I General Happiness [... | T | =) Eﬁf' charts
ol 1= Lite Exciting or ouil.| | —— — () Bie charts
f Mumber of Brothers ... ‘ + ‘ ) Hist

el () Histograms:
il Mumber of Children ... g
f Age of Respondent [ ...
& Highest Year of Sch... ||
ﬁljjg,hest Year School - Chart Values
Elis iy fer i L2 Frequencies () Percentages

| Ok _J | Paste | | Reset || Cancel || Help ‘ Continue _J | Cancel | | Help

In the same way try drawing a histogram for Age of Respondent.

14
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1.5 Exercise

Do not spend too long doing this - the aim is to show you it is much easier drawing charts using

Frequencies!
Try drawing the same 2 charts using the Graphs menu and either the Chart Builder or Legacy Dialogs.

After all that...To return to the data window click on the —| icon in the toolbar or click on the tab at

the foot of the screen, or use the Window menu.
The SPSS Tutorial is an extremely useful feature of SPSS

o Click on Help > Tutorial

o Click on the Introduction book and take it from there.
Now take a look at the other very useful help: The Statistics Coach.
Click on Help > Statistics Coach.
As an example, follow the default settings, and click Next each time.

o Summarize, describe or present data Next
o Data in categories Next
 Tables and Numbers Next
« Counts or percentages by category Finish OK

1.6 Moving Around

You will be glad to know that the usual short cut keys work here.

Home takes you to the first cell of the row you are in
End takes you to the last cell of the row you are in
Ctrl Home takes you to the first cell of your data
Ctrl End takes you to the last cell of your data.
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SPSS: Stats Practically Short and Simple Entering Data

2 Entering Data

2.1 Introduction

This is a chapter for anyone faced with the long and tedious task of entering data. Spend a little time

planning this. Wherever possible use numbers rather than text for answers as you can add labels later.

With questionnaires one usually has a separate column for each question, but if you have a question

such as:

“Rate each of the following on a score of 1 to 10 according to importance for the community:
Adequate housing
Good schools
Cultural facilities

Sports facilities”

You will need a separate column for each category.

Click here

to learn more /8

| V 4

oply by g World class - s
www.mdh.se WALARDALEN UNIVERSITY
SWEDEN

January research
2016
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Data can be entered directly or imported from an existing SPSS file, spreadsheet or text file, and we

shall cover each of these.
Opening an existing SPSS file.
Use File > Open > Data

2.2 Entering Data directly

Entering numbers and text.

The Data Editor Window looks suspiciously like a spreadsheet, and numbers and text can be entered

directly.

Be warned, though it looks like a spreadsheet it does not behave like one. Your charts and output will
not automatically update if you should change the original data, and you cannot enter formulae directly

into a cell, though you can do calculations using a different facility.

o Open a new data sheet. Try Ctrl n; this is the shortcut key to open a new file.

e Or use File > New > Data

o Try entering some numbers in the first column.

« Type what you want in each cell; press the return key or a cursor key.

o If you make a mistake retype the entry.

o Now try to put some text into the same column.

« Can you? You can type it in but when you press Enter it disappears.

o This is because SPSS has identified the column as a numeric one and won’t allow any text.

o Put some names of countries in the next column to the right including Australia.

o What happens? Most probably it is cut short.

o Try entering numbers in this column - you can but you will not be able to do any
calculations with them as SPSS thinks they are text.

» Your new variables have been given the names VAR00001 and VAR00002 which we will

now change.
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23 Defining Variables

Data View Yariable Yiew \

At the foot of the screen are two tabs. Click on Variable View to get the following screen.

File Edit “iew Dsts Trsnsform  Analyze  Graphs  Uilties  Add-ons  Window  Help

cHA & b0 LEF & Al E46F HO®

Entering Data

Name Type | Width ‘ Demma\s| Label | Values Missing Columns Align ‘ Measure
1 WAROOOO1 Numeric g 2 Naone MNone g = Right & Scale
2 “ARO0002 String B 0 MNone Mone 7 = Left &5 Mominal
2

Overtype VAR00001 and VAR00002 with the names of your new variables: numbers and countries

will do.

Click in the cell under Type to get a grey square.

Click on that to bring up a Variable Type box which you can use to define your variable, control the

number of decimal places shown, column width etc.

X|
() Mumeric
() Comma deth:
() pat Decimal Places:

(") Scientific notation

) Date
() Dallar
() Custom currency

() String

Ok J | Cancel | | Help

24 Adjusting the width

You can adjust the width of your countries column to 18.

Annoyingly when you return to Data View you will still not find Australia displayed, though when you

type it in again it will appear.

18
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2.5 Variable names

o They must start with a letter but can now be 64bytes long.
« They can contain numerals e.g. abc12
» But cannot contain spaces or % sign.

o Keep them short.

It is important to keep variable names short so that you can see as much as possible of your data on the
screen. It is quite an art to write short names that still give you an idea of what the column is all about.

Resist the temptation to write Q1, Q2 etc.

You can enter longer descriptive variable labels to explain what the columns are, and these labels will

appear on all output.

Tip: It is better to enter most data as numerical codes and then provide labels explaining what
the codes represent. Adding Variable and Value Labels will be explained after you have loaded the
spreadsheet.

2.6 Entering data via a spreadsheet

Excel spreadsheets can be opened in SPSS with the variable names.

We ask you
WHERE DO YOU
WANT TO BE?

- TomTOom*®*,

TomTom is a place for people who seesolutions
when faced with problems, who have the energy
to drive our technology, innovation, growth along
with goal achievement. We make it easy for
people to make smarter decisions to keep moving
towards their goals. If you share our passion - this
could be the place for.you.

Founded'in 1991 and headguartered in
Amsterdam, ‘we have 3,600'employeesiworldwide
and sell our products inkover 35 countries.

For further:infarmation, please visit tomtom.jc‘bs
"

19 Click on the ad to read more
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SPSS: Stats Practically Short and Simple Entering Data

One can also simply copy and paste the data cells from Excel into SPSS but you will have to label the

columns.

o To open a spreadsheet use File > Open > Data
o Ask the dialogue box to display All files and not just the SPSS ones.

22 Open Data B |
Look in: |h_':1_| My Documernts / 'l E%
I/
== biooks [~ Snaglt Catalog
[ Camtasia Studio [== Snait Stamps
[ Inspiration Data [ Tefstutt
i|:_=' Interprint Albums ||_il TyrningPaint

E My Captivate Projects E 1295 workshops mit
|$ My Data Sources ':I. efault rdp

IE My eBooks spider sav

|’|:'_.-a hly Music

||‘.@ Iy Pictures

[ My Wideos

[~ RecordPad

|~ Safehlet Sertinel

File name: | ‘ | Cpen

Files of type: [AII Files (%) v"i Paste

Cancel

el
=
[ concar ]

|:| Minimize: string widths bazed on observed values

Find the spreadsheet to open.

SPSS will recognise the format and automatically give this
dialogue box.

iz Opening File Options x|

. A WOECVYSTUDEMT Zidneymasters\PULSES XLS
Tick Read variable names.

Click OK. head varishle names|
Range; | |
I Cortinue i ’ Cancel ] ’ Help ]

2.7 Adding Variable Labels

To keep your sheet manageable it is advisable to have short column names.

Variable labels can explain more fully the nature of the variable — you have 256 characters for the

description.
o In Variable View of the Data Editor.

o Click on the cell under the Label column and type in a suitable label.

20
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To give an example I might have the variable exgrp, short for exercise group.

The Variable Label for this would then be exercise group.

2.8 Adding Value Labels

Value Labels explain numerical codes.
To insert a Value Label

 Click in the cell under the Values column and a small grey square appears.

« Click on this to bring up the Define Variable box.

Enter a value in the Value box, here it is 1 #: Value Labels x|
X A Value Labels
Type an appropriate label in the Value Label box, e.g. : —_—
20 appropr u ekl
smokes regular -
g v Label: |SkaES regularly| |
. | am |
Click on Add —
Enter the value 2, and a label, e.g. non-smoker
Add
(o034 || Cancel || Help
When all the values have been entered use Add for the
final value, then click on OK
A very useful tip for lots of identical value labels for different variables:
. E.g. |f you are entering. 0 - NO and ’I - Yes, File Ecit ‘iew Dsta Iransform Anslyze Graphs Uities Add-ons ) Window  Help
ZHA B o LEF & Ah S4FH S0
. : | Name [ Type | Width [Decimals|  Label | Values Missing | Colurns
Enter them for one Varlable’ 1 pulse Murmeric 4 0 first pulse rate Mone None g =
X X 2 pulse2 Numeric 4 0 second pulse rate None None ] =
+ Then right click on the cell 3 e Mumerc 4 0 {1, e Gt e =
4 smokes Nurneric 4 0 smoking habits (1, smokes | Copy =
. 5 gender Mumeric 4 0 {1, male}... =
Select Copy & height Numeric B 2 height in inches  None PR =
. 7 weight Nurmeric g 0 weight in pounds Mone TgnE =
« Go to a new variable and use Paste under the 8 lactty  Numeic 4 0 usuallovel o p... (1, slight) . None 5 =

Value column.

« This is a huge time saver!

To return to the data click on the Data View tab at the bottom of the screen.
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SPSS: Stats Practically Short and Simple Entering Data

2.9 Important note

When selecting data, defining groups, obtaining multiple response sets you will need to use the numeric

value entered in a column and not the text label.

In these circumstances always check what the original data has entered by clicking on the %l icon first.

2.10  Finally

It is very easy to make a mistake when entering data.

When it is all entered use Analyze > Descriptive Statistics > Frequencies for each column which will

help you spot the most glaring errors .e. 11 instead of 1.

Think Umea. Get a Master’s degree!

|
* modern campus ¢ world class research « 31 000 students

« top class teachers ¢ ranked nr 1 by international students
= A

Master’s programmes:
e Architecture Industrlal De5|gn » Science ¢ Engineering

Umea University

Sweden
www.teknat.umu.se/english

22 Click on the ad to read more

Download free eBooks at bookboon.com


http://s.bookboon.com/umeaa

3

3.1

Editing and Handling Data

Open any SPSS file e.g. 1991 U.S. General Social Survey.sav
Try each of the following.

It doesn’t matter if you change the data, as long as you don’t save the changes.

Correcting entries

Any entry can be over-typed.

Click on the cell, type in the correct entry and press Enter.

Try changing the value in any cell now.

3.2

3.3

34

3.5

Deleting entries

To delete an entry for a cell, click in the cell and press delete.

Complete columns and rows can be deleted by clicking on the grey cell at the top or side
and pressing the Delete key on the keyboard.

Remember the useful Undo icon! 4%

Copying cells, columns and rows

Cells, columns and rows can be copied by first highlighting them then using the Edit Copy
menu, or Ctrl C.

Move to where you want them copied and use Edit > Paste or Ctrl V.

Inserting a variable (a column)

Click on the top of the column to the right of where you want the new column to appear,
i.e. the new column will appear on the left

Use the Insert Column icon g or

Right Click at the top of the column to the right of where you want the new column to
appear, and use Insert Variable

or

Use Edit > Insert Variable

Inserting a case (a row)

Click at the side of the row below where you want the new row to appear.
Use the Insert Row Icon *]

or
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« Right Click at the side of the row below where you want the new row to appear, and use

Insert Cases.
or

« Edit > Insert Cases

3.6 Moving columns

You can drag and drop columns to wherever you like - highlight them first.

3.7 Sorting data

SPSS can sort the data, e.g. by Respondent’s Sex Data > Sort Cases.

In the dialog box highlight Respondent’s Sex (sex) & Cort Cases

Click on the arrow

Sorting can be Ascending or Descending.a

Hihest Year Schoal

&J Face of Respondent ...
GD Region of the United .
to transfer it to the Sort by box "\l General Happiness [...
o |l 1= Life Exctting or Dull..
OK H @& Mumber of Brothers ...
Tl Mumber of Children [...
@'9 Age of Respondent [
& Highest Year of Sch...

-

K2

Sort by:

bj Respondent's Sex [SEX]...|

Sort Order
':Z" Azcending

(") Descending

| ok || paste

|| Reset || Cancel ||

Helg

3.8 Saving data and output

« Data and output have to be saved separately.

o Use File > Save in the appropriate window.

o Charts are saved as part of the Output in a .spv file; data is saved as a .sav file.

« You need to save your Output before it can be exported in another format or printed out.

o Be warned Output from SPSS v15 cannot be opened in V16.

39 Exporting Output

o Once you have saved your Output it can also be exported as a Word RTF (Rich Text File)

which contains graphics.

 Use File > Export and choose Word/RTF from the drop down box.

o Similarly it can exported as a pdf file.

o Itis an excellent rule to save frequently.

3.10  Saving Data as an Excel file

o SPSS data can be saved as an Excel File.

+ Use Save Data As and from the drop down box select the appropriate Excel format.

 There are a wide variety of other formats to choose from including csv, dat and SAS.
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3.11  Copying tables and charts into Word

« In the Viewer window click on what you want to transfer to Word, either a table or chart.
« Use Edit > Copy and in Word use Edit > Paste, or Ctrl ¢ and Ctrl V.

3.12  Printing from SPSS

+ Remember that you need to save your Output first.

« You can print directly from the Viewer window using File > Print, but
« use Print Preview first to make sure you have what you want.

 To print just one specific thing click on it first to select it.

o Output that you don’t want can be hidden by clicking on the icons in the left hand pane.

3.13  Recoding into groups

« You will find it very useful to be able to recode data.

o The 1991 U.S. General Social Survey.sav data includes the number of brothers and sisters
each respondent has in the column headed siblings.

o Use Analyze > Descriptive Statistics >Frequencies

to get an idea of what this data looks like.

INNOVATIVE
LIKE YOU.

If you're hoping for a truly modern education, one where you're
encouraged to speak your mind and to think long-term, both when
it comes to your own future and the future of the planet. Then the
University of Gothenburg is the place for you.

Study a Master’s programme in Gothenburg, Sweden | www.gu.se/education UNIVERSITY OF
GOTHENBURG
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Humber of Brothers and Sisters

Zumulative
Freguency Percent | “alid Percent Percent

Walid 0 74 4.9 4.9 4.9
1 236 156 157 2006
2 276 18.2 18.3 3849
3 236 156 157 54 6
4 2049 138 138 G8.5
5 118 T.8 T8 763
g a0 6.3 a3 1.7
7 a1 5.3 5.4 a7.0
8 58 3.8 3.9 490.9
9 a7 31 31 94.0
10 34 22 23 96.3
" 22 1.4 1.4 ar.7
12 11 7 i 8985
13 g B G 9.1
14 1 3 3 49.4
15 3 2 2 4996
16 1 A A 4987
17 2 A 1 4998
18 1 A 1 9.9
21 1 A 1 9.9
26 1 A A 100.0
Total 1504 992 100.0

Missing Dk 4 3
MA 8 A
Total 12 B

Total 1517 100.0

o It might be useful to regroup the data into subgroups and give each group a numerical code.

o Asan example I suggest recoding the students into 3 groups:

Those with no brothers or sisters Group 1
Those with 1, 2 or 3 brothers or sisters Group 2
Those with 4 or more brothers or sisters Group 3
Use “@Recode into Different Variables x|
Transform = —— Nubmen: y:;s:\e -5 Output Varisble: Output Variable
Recode Into Different Variables 5 Race of Respondert .. flme:
& Region of m:umted |
ol Gerersl Happiness [ | Labek
. . . ol Lite Excting or DUl |
Place Number of brothers and Sisters (sibs) in the s, [ -+ (|
& age of Respandert ... _—
Iarge box. & HZhea ‘r’e:r of Sch
. . . . & Highest vear School
Name the new variable sibgrp in the right hand box. P v oo
iduimtetins IR
Click on Change g:":c:zii:m:::h?: = | 1. |roptional case setection contion)
Type in the Label sibling groups e el

Click on Old and New Values to get the next dialogue
box:
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‘@R ecode into Different Variables: Old ai x| On the left hand side under Old Value

Old Value New Value Click next to Value and enter 0 in the box.
() Value: (3) Walug: \1 |
o () System-missing . A
@ ST WD On the right hand side, as shown
@ SO T sl Type 1 in the Value box
() Range: A
Click Add.

() Range, LOWEST through valus:

() Rangg, value through HIGHEST:
[ Output variskles are strings

() All gther values

cortiue || Cancel || Hew

Recode the other groups as follows:

Group 2 1, 2, or 3 brothers or sisters
For Old Value use  Range 1 through 3 and for the new Value 2
Don't forget to click on Add

Group 3 4 or more brothers or sisters

For Old Value use  Range, value through highest 4 and for the new Value 3
Add

Having completed the recoding use Continue OK
You should now have a new column on the right of your data sheet headed sibgrp

3.14 Revision exercise

o Provide labels for the new variable sibgrp to explain what the numbers represent.

3.15 Doing Calculations on Variables

Calculations can easily be done in SPSS using Transform > Compute Variable

As an example, in the data 1991 U.S. General Social Survey.sav, we shall calculate a new column to

measure age in months.

o Use Transform > Compute Variable

o fill out the dialogue box as shown then OK

Download free eBooks at bookboon.com



A new variable agemonths has been created.
The age in years has been multiplied (*) by 12

Compute Variable X
Target Vatiable: Mumetic Expressiop
Ia—agemonths | = age* 12
| Type & Label... |
&5 Rezpondent's Sex [s... ':! Y
& Race of Respondent ...
'@ ) . Function group:
|@ Region of the United ... m .
|E[ﬂ Genetal Happiness [... | 5 I
: : Arithmetic
di |z Life Exciting or Dull...
CDF & Moncentral CDF
5& Mumber of Brothers ...
Conversion
:Ei Mumber of Children [... .
| Current DateTime
& Age ot Respondent [... W : s —
| | | Date Arithmetic b

Llimlmnd Wimm ~f Emle

Type in the Numeric Expression ‘long-hand’ or use the keypad.

The list of functions can be useful for your calculations.

Scholarships

Open your mind to
new opportunities

With 31,000 students, Linnaeus University is
one of the larger universities in Sweden. We
are a modern university, known for our strong

international profile. Every year more than
1,600 international students from all over the
world choose to enjoy the friendly atmosphere
and active student life at Linnaeus University.
Welcome to join us!

Linnaeus University

Sweden

Bachelor programmesin
Business & Economics | Computer Science/IT |
Design | Mathematics

Master programmes in

Business ¢ Economics | Behavioural Sciences | Computer
Science/IT | Cultural Studies & Social Sciences | Design |
Mathematics | Natural Sciences | Technology & Engineering

Summer Academy courses
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3.16  Selecting a subset

During your investigations you may want to look only at the data for the males, or females.

« SPSS enables us to select just these cases using

« Data > Select Cases > If condition is satisfied (click in the circle next to this)

o Click on the If...button under If condition is satisfied
(the If button will not be available if you have not clicked in the circle)

« Enter the appropriate condition, e.g. the example shows what has to be filled in for selecting
males.

« Notice you have to put sex =1 not sex = “males”

« This is because the data entered into SPSS in the sex column was numeric

%

22 Select Cases: If

qb Respondert's Sex [s... mex=1
% Race of Respondent ... +

QB Region of the United .

[ v

4 |:3:3:| 4

Function groug:

d:l General Happiness ...
ol 1= Lite Exciting or Dull .
f Mumber of Brothers ...
il Humber ot Chidren [...
f Age of Respondent [ ...
& Highest vear of Sch...

All

Arithrmetic

CDF & Moncentral COF
Conversion

Current Date/Time
Drate: Arithmetic

[»

-

& Highest Year Schaal . |L| Sl
@9 Highest ear Schoal ...

f Highest Year Schoal ...
f F's Occupational Pre...
d:l Occupational Catego. .
d:l F'z Federal Income T...
ol Take active Partin .
d:l To Obey [ohey]

il 7o Be el Liked or ...
ol 7o Think tor Onesel ..
d:l ToWWork Hard [wark....
M T Heln Others hele

Functions and Special Yariables:

4

Continue J | Cancel | | Help

Continue select Filter out unselected cases OK

(Tip: Do not delete the other cases as they will be lost for good.)

If you scroll down the data sheet you will notice that the females are crossed out on the left, and are now
ignored in any operation. Try a frequency table for Respondent’s sex and see what you get.
Data > Select Cases > All cases OK

To restore all the data use

Be warned: this is all too easily overlooked when you have been working on only part of the data, and then

decide to analyse what you think is the complete data set.

29
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3.17

Selecting a Random Sample

This is a two stage process:

First we set the starting point and type of random number generation.

Then we select the actual sample.

To select the starting point and type of number generator:

Use Transform > Random Number Generators

i Random Number Generé x|

Active Generator

[] set Active Generstar

Active Generator Initialization
et Starting Paint]
(%) Random

[ ) Eixed Yalue

Currert Active Generator:  SPSS 12 Compatible

The active generator setting applies immediately and to future
sessions.

‘ Ok || Paste H Reset H Cancel || Help

Select Set Active Generator

There are two ways in which SPSS version 16 generates random numbers. The current active
random number generator is displayed.

You should use Mersenne Twister unless you want to reproduce results generated in SPSS
version 12.

Select Set Starting Point.

Choosing Random allows a different start point for the random selection each time you
enter SPSS.

Entering a Fixed Value (which can be any number) allows a random selection to be
reproduced.

Try them both in the next example and see what happens.

If you do not set a starting point you will get the same random selection each time you
enter SPSS.

Click OK following your selection.

Any settings you make will remain in force for future sessions
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To select the actual sample:

o Use: Data > Select Cases > Random Sample of Cases
o Click on the Sample button
o Fill out the dialogue box appropriately.

Suppose you wanted to selected a random sample of 4 from the first 9 cases, the box would be set out

as follows:

um Select Cases: Random Samg X|

rSample Size

() Aparoximately |:| % of all cazes
@Exadlv cazes from the first EI cazes

[ Cortinue I[ Cancel ” Help ]

Find out more and apply

redefining / standards
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3.18

3.19

Merging Files

Sometimes you will have two data files relating to the same people, or two files with similar
data but with different people.

Using Merge Files you can add Variables or Cases to an existing file.

Adding Variables
Open the first file

Open the second file which will relate to the same people or objects but with different variables.
Always open using File Open - do not double click from Windows Explorer as this will
often open another running of SPSS.

To merge the two files so that you have all the variables in one:

You must have a key variable which identifies each case, and you must have sorted the
files so that the key variable is in the same order in each.

Use Data > Merge Files > Add Variables.

Choose the first file from the list under An open dataset and click Continue

The dialogue box shows an example where the id is the key variable:

3.20

£ Add Variables from CensusAtASche x|

Excluded Yariables: Hesw Active Dataset
Gencler=(+)
Key_Stage(+)

Wey_Stage(*)
(Genter=(:)
Region=(*)
[Year_Group(+)
| e
Fock_Size(+)
iokile(+)
(Compuer(+)
Intermetr)

Matoh cases on key variables in sorted fles Key Verisbles:

(4]

() Mom-active cataset is keyed table
() Active detaset is keyed table
[ indicste case source as varible:

(*)=Active dataset
(+)=CensusAtASchooinewar sav[DataSet2]

ok [ peste || Reset || Csncel\” Help

Click Match cases on key variables in sorted files and

Both files provide cases

Highlight the id in the left hand box and click on the arrow to paste it into the Key Variable box.
Click on OK and OK again at the warning message and the files will merge.

Adding cases

Open your first file to which you want to add more cases.

Use Data > Merge Files > Add Cases

Select An external SPSS data file and click the Browse button, then select your second file.
Click on Open

There should be no unpaired variables.

Click on OK.

You should now have a file with all your cases.
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4 Descriptive Statistics

The Analyze function in SPSS enables us to summarise our data in a number of ways.

The confusion is what to use when, especially as there is often more than one way of doing things in SPSS.
This section provides a guide to what to use, and a brief look at the functions in turn.

Remember this is a book on SPSS not on statistics.

A “Very Rough Guide’ as to what is appropriate to use when:

All the functions are found under Analyze Descriptive Statistics except where stated.
Task SPSS function Comments
Counts Frequencies (offers charts too) Use %'s as well as counts.
Crosstabs %’s are used for comparisons.

Round %'s to the nearest whole number

in reports.
Averages and Measures of Frequencies with the Statistics option; Make sure you use a sensible measure,
spread e.g. the mean gender is meaningless.
Descriptives.
Comparing sets of data Explore (offers charts too) Beware of using boxplots for

inappropriate data, eg nominal.
Crosstabs
Crosstab tables can look untidy, so think
Analyze > Custom Tables carefully about the number of levels and
the information required in them.

Use for multiple responses.

All tables can be modified.

Looking for relationships Tables: Crosstabs Plots and tables give a visual impression
of possible relationships: the eyeball test.
Scatterplots
You may then need to follow this up with
(see Scatter/Dot in the Graphs menu) the appropriate statistical test.
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4.1 The Functions

What follows is a brief description of the following functions:

Frequencies, Descriptives, Explore, Crosstabs and a brief look at other Tables.
Frequencies: Analyze > Descriptive Statistics > Frequencies
This is the best function for overall summaries
Frequencies are used when you want to know how many of something you have.

However, additional statistics available via the Statistics button makes it far more useful than just

counting.

The Charts button is particularly useful; automatically producing charts of your data.

v---vv-------v---v---vv--vv--vv--vvv--vv--ov--vv--vv--vvv--vv-cv---o--coAlcateluLUcent @
www.alcatel-lucent.com/careers

l"

o

One generation’s transformation is the next’s status quo.

In the near future, people may soon think it's strange that
devices ever had to be “plugged in.” To obtain that status, there
needs to be “The Shift".
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The Statistics button brings up the following dialogue box:

=2 Frequencies: Statistics x|
Percentile Values Central Tendency
[ uties [ gean
|:| Cut points for: eojual groups |:| Medizn
|:| Percentile(s): n Mode
[zum

|:| Walues are group midpaints

Dispersion Distribution
|:| Std. deviation D Minimum I:‘ Skewness
|:| Wariance D Mazimu I:‘ Kurtosis
|:| Range D SE. mean

| Continue _J ‘ Cancel ‘ | Help

These statistics would be helpful for age but don’t be tempted to use them for gender!
Example:
Using the 1991 U.S.General Social Survey.sav data

» Use Frequencies to find the summary statistics for age.

« Draw a histogram of the data.

o Start with Analyze > Descriptive Statistics > Frequencies
o Fill out the dialogue box as shown.

o Click on the Statistics button

& Frequencies x|
i e

f Age of Respondert [age]

&) Respondert's Sex [s.. e
&) Race of Respondent . | Chatts... |
&5 Region of the United ... |EOI’T|
d:l General Happiness [.. -
il 1= Lite Exciting ar Dull..
f Mumber of Brothers ...
ol Mumber of Children ...
& Highest Year of Sch._.

1 Hichest Year Schonl . [

Dizsplay frequency tables

¢

| Ok || Paste || Reset || Cancel || Help

o We can ask for the Mean, Median, Std deviation, Minimum and Maximum
« Click Continue

o Click on the Chart button

o Select Histograms

o Continue OK

35
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iaFrequencies: Statistics x| l.|.= Frequencies: Ch':’ EI
Percentile Values Central Tendency .
[ ] quarties Mean Chart Type
[] cut paints for: edual groups Megian .;: | Mone
[ Percentilers): g:f:e .::: Ber charts
(") Fie charts
®
|:| “alues are group midpoints l:‘ l"ﬂ'rth normal curve
Dispersion Distribution
Std. deviation Minimum |:| Skewness Chart Values
|:| “ariance |:| Kurtosiz
|:| Range |:| S.E. mean
| Continue || Cancel || Help Cortinue | | ancel | | HE|FJ

 The Output should look like this.

o No-one would pretend that the histogram is well formatted at this stage but that can be
corrected. (See the chapter on charts).

o Believe me, it is by far the quickest way to draw a histogram of age.

Statistics Histoaram
Ade of Beskondent S5
N Valid 1514 1 |
Missing 3 Hl
[ Mean 45 63 g
Median 41.00 £
Std. Deviation | 17.208
Mirirriurn 18
Maximum a4 7 pa ; - % W

Age of Respondent

Exercise:

Use Frequencies to find the % of respondents living in each of the different regions.

Draw a % bar chart to represent this.

Region of the United States . ’
Region of the United States
Cumulative
Fraguent Percent | Walid Percent Percent
walid  Morth East 579 445 448 448 i
Sauth East 415 274 274 T2
West 423 ] ] 100.0 407
Total 1517 100.0 100.0

T T T
North East South East West

Region of the United States
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4.2 Finding Frequencies for Multiple Response Variables

When you write a questionnaire you often include a question where the respondent can tick more than

one response.
In the data file 1991 U.S.General Social Survey.sav there are several questions relating to health, e.g.

Are you ill enough to go to a doctor?
Have you received counselling for mental problems?
Infertility, are you unable to have a baby?

Do you have a drinking problem?

Using frequencies we could obtain a separate table for each but SPSS can combine these multiple responses

into one table for you.
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Use Analyse > Tables > Multiple Response Sets.

o First we need to define our Multiple Response set.

« Fill out the dialogue box as shown, with the various health related questions in the Variables box

o Dichotomies Counted value 1 (because there is a 1 in the column when a respondent has
that problem)

« Set Name: problems

o Click on Add then OK

& Define Multiple Response Sets - x|

Setbeiion Sets defined here are nat available in
Mariables in Set. the: hultiple Response Freguencies and

E[! To Chery [ohey] |4 d:i Il Encugh to Gao 1o & Doc Crosstabs procedure

o To Be Wiell Liked or P il counseling o Mertsl Mutt. Regponse Sets

Ml To Think for Onessit ol Intertiity, Unable to Hay...

il o work Hard [work il Drinking Problem [hith4)] b

o M To Help Cthers [help [l

E[i llegal Drugs (Mariua... |- —

E[i Partner (Husband, W || m

E[i Chiled in Hospital [hith7?]

ol Child on Drugs, Drinki...

il Deeth of & Clase Frie...[+]

Vatiable Coding

( : | Categories

Category Labels Source

{ ;' “ariakle labels

': ! Labels of courted value

Setmame:
Set Label || ‘
Reset || Cancel H Help
You do not get a table as output but this
Mukltiple Response Sets
Counted Elementary
M arme Coded As Walle Data Type Yariahles
bproblems Il Enough to
Goto a Doctar
Counselling
for Mental
; ; ; Problems
Dichotomies 1 MUmeric Infertility,
Lnahle to
Have a Baby
Drinking
Prohlem

o Now use Analyze > Tables > Custom Tables
+ Your variable problems should now appear at the bottom of the Table dialogue box.
o Place it in the Rows and Click OK.
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You should get:

i@ Custom Tables x|
Table | Tilles | Test Stalistics | Options
eriables. I I Hormal ] ‘ B compact 1 I Layers ‘
{I Being Passed Ove. E [ Cglumns ]
ol Having Trouble wi...
d:l Own Business Lo... 1
ol Partrier (Husband,..
{I Partrer (Hushband, ...
One's Spouse Bei...
R) Mot Importart Pro....
& Most Important Pra. . T
R) Mast Importart Pro..| i W Enough F—
& Most Importan Pro... E Counsel... nnnn
& sex=1 (FLTER) [fil.| || Sproble... e g e
E Fproklems: B Drinking .. Annn
ateqories:
[ 1l Enaugh to Gota 2 Dot
[ Counseling for Mental P
[ Infertility, Unakle to Hav
[ Drinking Problem
] ) e
Define 1 rSummary Statistics -
{ Ne, Summary Statistics | Poslion: [cmumns—'| [ Hide
2% Categories and Totals. . Source T T =
_ox | ‘ paste l | Reset || Cancel ] | Hel ]
Table 1
Count
Fproblems Il Enoughto Gotoa 554
Doctar
Counselling far Mental sa
Froblems
Infedility, Unahle to Hawve 25
a Baby
Dirinking Problem 17

« For percentages use the N, Summary Statistics button.
o Use Column N%
o Take out the counts by highlighting them and using the back arrow.
« Apply to Selection > OK

| Summary Statistics:

Selected Variakle:

Descriptive Statistics

Statistics: Disptay:
Unvwweighted Court e Statistics | Label | Format Decimals
Responses ‘ + ‘ Court |k:c-urrt |nnnn o *
Rowy b % Column M % Column M % nnnn% i | 3 |
Table M % W
ikt cbnlo Bl
<
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This should give you:

Table 1
Column M %
Fproblems Il Enough to Gotoa

Doctar 96%

Counselling for Mental

Problems 10%

Infertility, Linahle to Hawve

a Baby B%

Drinking FProhlemn 39,

Descriptives: Analyze > Descriptive Statistics > Descriptives
Analyze > Descriptive Statistics > Descriptives # Descriptives: O x|
[ gum

Click on Options Dispersion

Stol. dewviation Wlinimum

This brings up the following dialogue box: [wariance  [¥] Maximum
|:| Range D SE. mesn
Descriptives offers much less than Frequencies - only giving a mean for Distribution
averages, and the standard deviation and range for spread. Clkertesis [ Skewness
Display Order
@ “atiakle list
) Alphabetic
() Azcending means
] Descending means
Corntinue || Cancel H Help

Explore: Analyze > Descriptive Statistics > Explore
This is an extremely useful command when you need to compare two sets of data,
e.g. ages of males and females. It explores the differences.

The example shows the dialogue box set up to compare the ages of men and women in the 1991

U.S.General Social Survey.sav data file.

SPSS has been asked to display both statistics and charts, the latter being boxplots and stem and leaf

plots — again a very useful automatic facility.
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x|

Dependent List:

Statistics...

&) Race of Respondent ...[*) ﬁ Age of Respondert [age]
&b Region of the United ... |
il General Happiness .. [
,{l Iz Life Exciting ar Dull... Factor List:

f Mumber of Brathers ... @) Respondert's Sex [zex] |
ol Mumber of Children [...
& Highest Year of Sch...

f Highest “ear Schoal ...
f Highest “ear Schoal ...

Lakel Cazes hy:

B |

4

"DiSp:uy

(3)Both () Statistics () Plots

L 004 ” Paste ” Rezet H Cancel H Help ]

Boxplots are a useful way of comparing two or more data sets. They are as the name implies a box whose

length represents the inter-quartile range of the data.

The lower edge of the box is at the lower quartile of the data, and the upper edge at the upper quartile.

A horizontal line indicates the median.

‘Whiskers’ are drawn to the minimum and maximum values within 1.5 box-lengths of each end of the

box. Outliers are indicated by o. Values outside 3 box-lengths are indicated by *

SIMPLY CLEVER

Do you like cars? Would you like to be a part of a successful brand?

As a constructer at SKODA AUTO you will put great things in motion. Things that will
ease everyday lives of people all around Send us your CV. We will give it an entirely
new new dimension.
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Crosstabs: Analyze > Descriptive Statistics > Crosstabs
If you want a table use Crosstabs.
The Tables function is in my opinion only for advanced users of SPSS.
The Crosstabs function produces slightly complex tables, but these can be edited to look tidier.
It has the useful additional facility of doing a Chi-Squared test (and others) if asked — use the Statistics
button. The Cells button enables one to choose Column %’s, Row %’s and Total %’s, but it is advisable
to ask for only one at a time, for clarity.
o Using the 1991 U.S.General Social Survey.sav data file.

 The example shows the dialogue box set up to produce a table of General Happiness by

Respondent’s Sex.

=:f Crosstabs x|
. Raw(s) [ et |
ﬁb Race of Respondent [ra... |*| —— d:l General Happiness [happy] =
&5 Region of the United Sta... ‘ + | | Statistics |
ol Is Lite Exciting or Dull ife] a4 [ cas. |
& Number of Brothers and...| Columnis): el
d:l fumber of Children [chil... | | *5 Respondent's Sex [sex] | Eormat |
& Age of Respondent [age] oy
& Highest Year of Schoal ...
& Highest Year School Co... Layer 1 of 1

& Highest Year School Co...
& Highest Year School Co...
& R's Ccoupational Prestio...
d:l Occupational Categary [ -
d:l R'z Federal Income Tax ...
Il Take active Part inwiorl... [+

|:| Dizplay clustered bar charts

|:| Suppress tables

| Ok J| Paszte || Reset || Cancel || Help
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Which gives:

General Happiness * Respondent's Sex Crosstabulation

Zount
Respondent's Sex
hale Female Total
General Happiness  YWery Happy 206 261 457
Prety Happy ard 4493 ari
Mot Too Happy a3 112 164
Total F33 ari 1504

It would be more helpful to give column %’s here to compare the relative happiness of men and women.

o To do this click on the Cells button:

And fill out the box as shown: To give
iz Crosstabs: Cell Di x|
Counts General Happiness * Respondent's Sex Crosstabulation
[ Observed % within Bespondent's Sex
[ ] Expected Fespondent's Sex
. male Fermale Total
Percentages Residuals T
General Happiness  Mery Happy 32.5% I0.0% M1%
o - nstandersized Pretty Happy 591% | 572% | 48.0%
Az Mot Too Happy 8.4% | 129% | 11.0%
[ Tatal [ Adiusted standardized
Total 100.0% 100.0% 100.0%
Moninteger Weights
'ZE' Found cel courts '3: | Round case weights
-::: ! Truncate cell courts -Z:: ! Truncate case weights
() Mo adjustments
Continue | | Cancel | | Help

o This table needs formatting to give the %’s as whole numbers.

o Double click on the table To bring up the Pivot Table box

=10l x|

File  Edit “iew Inget Pivat  Formst  Help

General Happiness * Respondent’s Sex Crosstabulation

Statistics | % within Respondent's Sex ™

Respondent's Sex
Male Female
General Happiness  Very Happy 325% 30.0%
Pretty Happy 59.1% A7.2%
Mot Too Happy 8.4% 12.9%
Total 100.0% 100.0%
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 Highlight the cells in the table

o Click on Format > Cell Properties
o Under the Format Value tab

o Change Decimals to 0.

File  Edit “iew Insert Piwat | Formhs Help

General Happiness * Re: Cell Prop

Statistics |5 within Respondent's S| LA0IE Properies

TahleLooks...
Footnote Marker...

General Happiness  VeryHapp  Fet Data Cell Widths...
Pretty Hap
Mot Too H
Total

Auttofit

Renumber Footnotes

Rotate Inner Calumn Lakels

Rotate Outer Row Lakbels

NB Producing a table with a variable taking many different values, e.g. age, is not a good idea.

Develop the tools we need for Life Science
UPPSALA Masters Degree in Bioinformatics

UNIVERSITET

Bioinformatics is the
exciting field where biology,
computer science, and
mathematics meet.

We solve problems from
biology and medicine using
methods and tools from
computer science and
mathematics.

Read more about this and our other international masters degree programmes at www.uu.se/master
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4.3 Tables are tricky!

Look at these 2 tables and answer the following questions:

[Mate Female Total
General Happiness Very Happy 44% 56% 100%
Pretty Happy 43% 57% 100%
Not Too Happy [32% 68% 100%
Total 42% 58% 100%
[Male Female Total
General Happiness Very Happy 33% 30% 31%
Pretty Happy 59% 57% 58%
Not Too Happy 8% 13% 11%
Total 100% 100% 100%

o What % of females were very happy?

« Of those who were very happy, what % were female?

o The answers are 30% of females were very happy and 56% of those who were very happy
were female.

+ You may well have got it the wrong way round.

« This is the biggest problem students have — wrongly interpreting %’s in tables.
The tip is to do both column and row %’s and have them in front of you so that you can see the difference.
« Crosstabs should produce adequate tables for all your needs, but there are other Tables
functions in SPSS.

o My advice is to ignore these unless you feel very confident.

 Plenty of help on Tables is available under the SPSS Help function.
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5 Charts

5.1 Introduction

SPSS provides a wide variety of charts to choose from including bar charts, histograms, pie charts,
scatterplots, and boxplots.
These are accessed via Graphs> Chart Builder

Or by Charts > Legacy Dialogs

Charts should convey a message;

They should help the reader to understand the data, and not confuse.

Try to use as little ‘ink” as possible — cluttered charts are not easy to understand.

Drawing appropriate charts is not as easy as it looks, so if you feel daunted use the Charts options under
Frequencies.

For boxplots use Explore.

These two commands will do most of the thinking for you.

In general there are a 2 simple rules which will help:

Decide what your message is and find a chart that conveys it clearly.

Label everything, but don't swamp the chart with words - adjust the font size.

Here are 2 examples

A Bar Chart of Activity Levels

70

B0

]

40

30

20

Count

oo slight moderate high

activity level
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Activity level by % of students

a0

Percent

slight moderate high

activity level

Source: Minitab Pulse data

Spot the differences and decide which is more helpful.

UNIVERSITY OF COPENHAGEN

Copenhagen
Master of Excellence

Copenhagen Master of Excellence are
two-year master degrees taught in English
at one of Europe’s leading universities

Come to Copenhagen - and aspire!

Apply now at
www.come.ku.dk
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5.2 A Simple Bar Chart

Using the 1991 U.S.General Social Survey.sav data

We shall start by drawing a bar chart of the regions. [t Chart Builder x|
Warlablas: Chart preview uses example data
. &3 Respondents Sex [ |~ T
Use Graphs > Chart Builder %, Race of Responcet..|

&, Reaion of the United

|l General Happiness

. X . ol s Lite Exciting o Du...

Drag the left hand Bar Chart into the main window ﬁwuvmer of Brcthers
Mumber of Children [

& g of Respondert

& Highest Year of Seh..

Drag Region of the uNited States into the X axis & Highost Vo School

& Highest vear School

box. -

Moith East - il o =
1 South East i i
I PSR |

Morth East  South East  West

Region of the United States

Under TitleS/FOOtnOteS Gallery | BasicElements | GroupsFoirtD | ThesFootrotes
Click Title 1 and enter Respondents by Region phase from

Click Apply é%ze:mas HHH mlll @

PiePolar

Click on OK i ' @ Oy |00
High-Lov ; q’ d) 1)

Bozplat
Dual Axes

Elemert.
Properties.

—

ok || paste || meset |[ cancel || Hep

You should get this.

Respondents by Region

To edit the chart double click on it.

600

The Chart Editor appears.

400

Count

Depending where you double click on the chart
a Properties box should appear with different
tabs.

200

T T T
North East South East West

Region of the United States
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x|

Depth & Angle | Varisbles
Chart Size Fill & Borcer Categories Bar Options

Variahle: |usual level of physical activity

|:| Colapze (sum) catenories less than %
Categories

Sorf by |Value "erect\un Ascending ¥

Crder:

slight -

moderate

alot -
>

Excluded

’ El

Loveeer margin {9 LUpper margin (%1

| 2oty || concel || mew |

o Double click on a bar;
o Under the Fill & Border tab

« Change the colour;

« Apply.

+ To change the colour of a single bar click once on one bar;
o it alone will be selected.
o Double click on it

o apply colour as before.

o Under Depth and Angle do NOT be tempted to apply shadow or 3-D.

« To remove a category

o Double click on the x axis labels, e.g. North East
+ Click on the Categories Tab
« Highlight North East

o Click on the red cross,

o Apply.

49
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Percentage Bar Chart

Element Properties X
Edit Properties of:
arl | 4 |

w-Axiz (Barl)
Y-Axiz1 (Barl)
Title 1

Statistics

Statistic:
Percertage () = |

=et Parameters. . |

As before use Graphs > Chart Builder

* In the Element Properties box (only the top half is shown)

o Select Percentage ()

« Apply
« OK

(]
B By 2020, wind could provide one-tenth of our planet's

ra I n p O W e r electricity needs. Already today, SKF's innovative know-

how is crucial to running a large proportion of the

world’s wind turbines.

Up to 25 % of the generating costs relate to mainte-
nance. These can be reduced dramatically thanks to our
stems for on-line condition monitoring and automatic
jcation. We help make it more economical to create

Therefore we'need the best employees who can
eet this challenge!

T@f Power of Knowledge Engineering

'-r?a-.i

Plug into The Power of Knowlé: ngineering.
Visit us at www.skf.com/know1edg.\a

» .
VRS
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ki,

o Double click to edit this chart.

o Click once on a bar to select them all

x|
Mumber Format | Data Value Lakels Wariahles
Chart Size Text Lavout Text Style Fill & Border
Labels
Dizplayed: -
Count | a |
=)
£
hat Displayed
Region of the United States | J |
Percent I
Label Position— rDisplay Options
() Automatic Suppress overlapping labels
() Manusl Digplary connecting lines ta label
-:E:Z' Custom D Match label color to graphic element
Cloze | | Help |

Then on the Show Data Labels Icon

e Click on Percent

o Transfer to the top box using the arrow

« Apply.
Take Count out

« by highlighting Count, and

o Using the cross

o Apply.
You can amend the format of numbers by selecting the Number Format tab.

o Always show %’s as whole numbers.

« Type 0 in the Decimal Places box.

o Apply
« Use the Text Style tab to increase the font size: try 12
o Apply.
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To change the %’s on the axis to whole numbers

Click on the y axis once to select it

Double click to bring up the properties box
Select the Number Format tab

Type 0 in the Decimal Places box

Click Apply

Transpose the chart using the Transpose icon E

Charts

The chart can be copied from Output into a Word document using Edit > Copy
When in Word use Edit > Paste.

53

A clustered bar chart

A clustered bar chart is good for comparisons.

Here we shall compare the general happiness of males and females.

Use Graphs > Chart Builder

Reset

Drag the second bar chart option into the Gallery.
Drag General Happiness into the X axis box

Drag Respondent’s Sex in to the Cluster on X box in
the top right of the Gallery window.

You should get

Variables:

-2 Chart Builder

Chart preview nses example data

& Respandent's Sex [..
& Race of Respondent

&% Region of the United... |
[l Gensral Happinsss [
il 1= Life Exciing or Du
f Mumber of Brothers ...
il Mumber of Chidren [
& Age of Respondent ...
¥ Hihest Vear of Sch
& Highest Year Schoal...
& Highest vear Schaol

[ Male
[ Female

il

Wery Happy  Fretty Happy Not Too Happy

Cluster on % set calor

Respondents Sex |

i

General Happiness

Gallery 1 Basic Elemerts \ Groups/Point IO | Titles/Foctnotes \

Choose from:

Favorites
Bar

Line
Ares

Il

il ol

Element.
Froperties

|

‘

500

400

300

Count

200

100
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Wery Happy

Pretty Happy
General Happiness
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Percentage Clustered Bar Chart

For a percentage chart tise the
Bar 1 highlighted

3]t Builder
Edit Properties of
i |E| nodent's Sex [ | %)
Dasxist (Bart) A
r-dist (Bart)
(GroupColar (Barl) ofthe Unked... 1§
i al Happiness [ [
[Slatstts Exxciting o Di..
il v of Brothers .
Statistic:  of Children |
Percentage (I 4 =] |k Respondent ...
Sel Parameters. . | Yool
Vear School.. ;
‘ear Schaal...—| 1

[ ] Display error pars
rError Bars

Chart preview uses sxample data

a5 selcted

“ery Happy 7Pretty Happy]m Too Happ;

[ | @eneral Happiness

-Clushauon susatoclor

| Basic Elements

Choose Percentage(0) from th¢ Statistic box

Click on Set Parameters

Choose Total for Each X-Axis Category
Continue > Apply > OK

zes: Chionse Elements:

GroupsiPoint ID Title=/Footnotes

ement Properties Box with

Warning: if you apply labels to the bars they will give the wrong %’s.
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Transpose | || Hement

Charts

Percentage Clustered Bar Chart using Legacy Dialogs With correct labels!

For some reason %’s on charts in SPSS pose problems; here is another way of drawing the same chart

but with correct labels. It uses the Legacy Dialogs option.

Use Graphs > Legacy Dialogs >Bar... > Clustered

Use Summaries for groups of cases > Define

Use % of cases

Thinches (height]
/& AT

2 Define Clustered Bar: Summaries for Grouj

Bars
& tirst pulse rate [puise1] B
& second pulss rate [puls. M of cases
& ran | Comuy ——Pp

() Other statistic (2.9., mean)

(ol usual level of physical a.

Place General Happiness in the Category Axis

Define Clusters by Respondent’s Sex

Click on OK

Edit the chart to

add the Bar Labels as before.,
reducing the decimal places to 0
and increasing the font size.

v

Category Ay

[Panel by

Fows:

i

(3) % of cases

O cum. %

] e

‘ & ‘ & smoking habits [smokes]
Define Clusters by
L«

-

Columns:

Template

[] Use chart speifications from:

[ o6 [ easte |[ messt [ comcel |[ rem

Titles.

Cptions
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Think of each colour as being a
length of ribbon.

Resprderts S

Wwale
Eremale

All the ribbons are the same length
and represent 100% of each category
(males and females).

They are then cut up into the
different sections.

Percent

Very Happy Pretty Happy Mot Too Happy

General Happiness

5.5 A stacked % bar chart

BEWARE: If you ask SPSS to add labels to this it will give you the wrong percentages. Create a table in
cross tabs to find what the %s should be and add the labels as text boxes.

Trust and responsibility

NNE and Pharmaplan have joined forces to create - You have to be proactive and open-minded as a
NNE Pharmaplan, the world’s leading engineering newcomer and make it clear to your colleagues what
and consultancy company focused entirely on the you are able to cope. The pharmaceutical field is new
pharma and biotech industries. to me. But busy as they are, most of my colleagues
find the time to teach me, and they also trust me.
Inés Aréizaga Esteva (Spain), 25 years old Even though it was a bit hard at first, | can feel over
Education: Chemical Engineer time that | am beginning to be taken seriously and

that my contribution is appreciated.

NNE Pharmaplan is the world’s leading engineering and consultancy company

focused entirely on the pharma and biotech industries. We employ more than nﬂe Dharmaplan
1500 people worldwide and offer global reach and local knowledge along with
our all-encompassing list of services. nnepharmaplan.com
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Use Graphs > Legacy Dialog > Bar
Select

Stacked > Summaries for groups of cases
Define

Place General Happiness in the Category Axis R
and Respondent’s Sex in Define Stacks by i B,
Select number of cases N of cases a0%]
OK
When your chart appears Edit it )
40.0%-]
From the menu bar select Options
At the bottom select Scale to 100%
Edit the Y axis label to % by clicking on it.
Add text boxes for labels. oo

Very Happy Pretty Happy

General Happiness

Hat Toa Happy

5.6 Drawing a panel bar chart

This again uses the Legacy Dialogs.

Panel plots are a style of plot in which subgroups of the data are plotted on separate axes alongside or
above and below each other, with the scale on the axes kept common. These can be very useful plots

for comparing different subgroups.

To produce a panel bar chart of physical activity by gender use

Graph > Legacy Dialogs >Bar > Simple,
Put General Happiness in Category Axis and

500

Respondent’s Sex in the Panel by > Rows box. 400
3007
You should get the chart shown.
2004
. . o
This clearly needs some editing. 100+ EE
Note: The panel option is available with many & [ %
. 3 0
of the charts, and can be generated in a 8 sood 3
similar fashion. @
400 g
3007
200
ey
100 3
B
L]
1) T T T
“ery Happy Pretty Happy Mot Too Happy
General Happiness
55
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5.7 Drawing a bar chart of more than one variable

Here's another type of bar chart.
The difference in this bar chart is that each
bar represents a different variable.

‘Wart to Be Well Liked or Popular’

You have to be sensible about the variables
you will compare.
An example is the % of respondents who Hhete Werkrare
Like to work hard;
Like to think for oneself;
Want to be well liked or popular.

Like to Think for Oneself-
Those who have any of these characteristics
are indicated by a 1 in the appropriate
column.

T
0 20 40 B0 80 100

% of respondents who ...

s @book 1s probucen with iText®
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To draw the chart use i@Bar Charts x|

Simple

Clustered

Graphs >Legacy Dialogs > Bar ... IEIS‘mple

I II Stacked

Data in Chart Are
Summaries of separate variables/ O Summearies for groups of cases

) Eummaries of separate gariables|

:.' WValues of individual cazses

Define
| Define J| Cancel || Help ‘
At the next dialogue box place each of the X
activities in the Bars Represent box. ST o] e
& Race of Respondent ol MEAN(Ta Think for Oneselfithnk | options ‘
& Region of the Urited .. —— il MEARToWork Hardfworkhard] |
. . . ol General Happiness | |L|
They will show MEAN(.... which we will i
Mumber of Brothers 4
need to Change_ il Number o Cridren [
& nuge of Respondent .. | change Statstic... |
& Highest Vear of Sch
& Highest vesr Schoal - Panel by _
Highlight them all by holding down Ctrl and 4 i = o] e
clicking on each. iy
il R's Federal income T R e
/ ll Take active Patin . e o i
. L. ol To Gbey [abey] o~
Click on Change Statistic. g;ufzv:e'ugww; [»]
ol To viork Hard favork
oll o Hep Others [rep... [+ |
Template —
[ use chart specifications from
[k [ paste |[ meset |[ concel ][ em
We shall ask SPSS to calculate the % of il Statlstic x|

the entries for each variable less than 2 Statistic for Selected Variable{s)
(Slnce 1 < 2 ) () Standard deviation

() Mean of values

Median of values

() Mode of values

Ask for Percentage below P —
Type 2 in the Value box, O Sum of values

Minitmum walue
'-':: aximum value

() Cumulative sum

i.e. the % of the numbers in the column <2 ——p  vawel ]

() Percentage shove () Number above

(=) Percentage below () Numger bel
If we had only wanted a count we would [ R
have asked for Number below.
. '-:.' Percentage inside '-::-' Mumber inside
Continue
OK
Continue J| Cancel || Help

The resulting bar chart doesn't look quite like the one shown earlier.
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By double clicking on it you can open up the Chart Editor window and make the necessary alterations.

You can change the order of the bars. x|
First write down the order you want. DERl @ AnEE || VRS
y Chart Size Fill & Border Bar Options
. . Wariable: |Variah\es 'l
Double click on a bar to open up the Properties -
. |:| Collapse (sum) categories less than: %
dialogue box e
Select the Categories tab Sortby: | Custom +
Highlight the item you want to move under Order Order:
. Wart to Be vell Liked or Popular -
ClICk the up or down arrow. Like: to Think for Cneself
Apply Like to Work Hard &~
OK -
Excludect:
Lowver marin (%) Uppet mardin (%)
| Cloze ‘ | Help |

5.8 Drawing a pie chart

Pie charts are used to examine parts of a whole. As an example of drawing one in SPSS we shall draw

a pie chart of happiness levels.

You can use Analyze > Descriptive Statistics > Frequencies... and click on the Charts... button to ask

for a pie chart,
or use Graphs > Chart Builder selecting the Pie Option.

Or use Graphs > Legacy Dialogs >Pie... > Summaries for groups of cases > Define

Use % of cases i@ Define Pie: Summaries for Groups of x|
- Caneand
|8 Respondent's Sex [s...| 4] ~war Dewcor Tl
: OMNofcases  (3) %of cases jons
@) Race of Respondent .. S = =
& Region of the United () Sum of wariable

ol = Lite Excting or D ek
& Number of Brethers ... L2 :l
ol rumbsr of criren [ . | ¢

& By of Respondert [ .. '
&P Highest Year of Sch
& Highest Year School .

Define Slices by
il General Happiness happy]

=) -Panel by-
Define Sices by: G renmparare [
; ceupational Catego >
General Happiness ripeted

ol Take Active Partin

ol To Obey [obey)

ol To Bewell Liked or P.. o

ol 7o Think far onssait | [ ‘
C||Ck on OK ol Towiark Hard fvork. —

ol To Help Cthers [help

il mEnoughtoGetoa .. (<]

Columns

Template

[ ] Use chart specifications: trom:

| ok [ paste || meset || cancel |[ Hew
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Hopefully you have a similar chart to this.

Open the Chart Editing window by double clicking on
the chart.

Add labels

To add % to the labels

Double click on a slice

to bring up the Properties box.

By choosing Percent and General Happiness

and selecting the position of the labels you should be
able to get the Pie chart shown on the next page.

See the example dialog box.

Charts

General Happiness
W very Happy
[@Pretty Happy
Dot Too Happy

Sharp Minds - Bright Ideas!

Employees at FOSS Analytical A/S are living proof of the company value - First - using
new inventions to make dedicated solutions for our customers. With sharp minds and
cross functional teamwork, we constantly strive to develop new unique products -
Would you like to join our team?

FOSS works diligently with innovation and development as basis for its growth. It is
reflected in the fact that more than 200 of the 1200 employees in FOSS work with Re-
search & Development in Scandinavia and USA. Engineers at FOSS work in production,
development and marketing, within a wide range of different fields, i.e. Chemistry,
Electronics, Mechanics, Software, Optics, Microbiology, Chemometrics.

FOSS

The Family owned FOSS group is
the world leader as supplier of
dedicated, high-tech analytical
solutions which measure and
control the quality and produc-
tion of agricultural, food, phar-
maceutical and chemical produ-
cts. Main activities are initiated
from Denmark, Sweden and USA

with headquarters domiciled in

We offer
A challenging job in an international and innovative company that is leading in its field. You will get the
opportunity to work with the most advanced technology together with highly skilled colleagues.

Read more about FOSS at www.foss.dk - or go directly to our student site www.foss.dk/sharpminds where
you can learn more about your possibilities of working together with us on projects, your thesis efc.

FOSS
Slangerupgade 69
3400 Hillered

Tel. +45 70103370

www.foss.dk
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Properties
Diata Yalue Labels l
ChatSize | Textlayout | TestStyle | Fill & Border

Wariables |

~Labels

Displayed:

Percent

& General Happiness (happy)

LB

Mot Dizplayed:

&) [x]

rLabel Position—,
() Automatic
O Manual
@ Custom

Display Options
D Suppress overlapping labels
|:| Dizplay connecting lines to label

Match label color to graphic element

‘ Apply |[ Cloze ][ Help ]

Histogram

Histograms are used for continuous data.

Charts

By far the easiest way of drawing a histogram is to use the option under the Chart button in Analyze >
Descriptive Statistics > Frequencies

Alternatively use Graphs > Chart Builder > Histogram

and drag the first option into the Preview Area.

This example shows Age of Respondent dragged on to the X axis.

ot Chart Builder

Varisbles

Chart pneview 4ses example data

T LT g o7 D
& Nmber of Bvothers
ol M of Chilren |

Age of Respondent

& Hghest Vear of Sch
& Hghest vear Schal,
& Highest eer School
| Hghest Vear School,
# R Oceupstionel Pr.
il Occuptional Categ
il R's Federal Income.
[ ke v prt

<

il

Ao categoriss (scate

Gallery | Basic Elements | Groupsoirt | TiesFostnotes |

Choose from:

Favories
Bar

Line

area
PieiPalsr
ScatteriDot
Histogrem
High-Low
[Boxplot
Dual Axces

Elem
Propertis.

o IS
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This is not a well formatted Histogram.

Double click on the chart to bring up the
Chart Editor.

Double click on a bar for the Properties box.

x|

Properties

Chart Size | Fil & Border | Binning | “ariables

(3) K sodis only
O Z svdis only

O ¥ and Zaxes
X

() Autamatic
(3) Custom
(5) Humber of intervals: |5
O interval wieth
[ custom value for anchor: 1778

Z Axis

(&) Automatio

O Custom
(®) number of intervals:
O Interval width

[ Custom value for anchor:

(o] oo | [z |

120.0

100.04

80.0

Frequency

4007

2007

@
=4
=

1
1

Mean =45 53
Stdl. Dev. =17 808
N=1514

T T T T
o 20 40 60 80 100

Age of Respondent

Under the Binning tab

Frequency

There is an option of selecting

either the number of bins

or the interval width.

Select Custom > Number of Intervals > 5

Apply

Wlean =45 63
Std. Dev. =17.808
N=1514

Age of Respondent

Charts

Should you wish to you can superimpose a variety of curves on the histogram using the distribution

curve icon:

[a—

S
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Which brings up the following Properties box:

Properties.

Chart Size | Lines | Vatiables Distribution Curve

5.10 Boxplots

Boxplots are a useful way of comparing two or more data sets.
They are as the name implies a box, whose length represents the inter-quartile range of the data.

The lower edge of the box is at the lower quartile of the data, and the upper edge at the upper quartile.

A horizontal line indicates the median.

“I studied
English for 16 P
years but...
...I finally

learned to

speak it in jus
Six lessons”

Jane, Chinese architect

OUT THERE

Click to hear me talking

before and after my

unique course download
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‘Whiskers’ are drawn to the minimum and maximum values within 1.5 box-lengths of each end of the

box. Outliers are indicated by o. Values outside 3 box-lengths are indicated by * (not shown here).

o

Age of Respondent
Respandant's Sex

Respondent's Sex
Age of Respendent

These compare ages by gender. Boxplots can also be horizontal.

Drawing boxplots can get confusing.

It is easiest to use Explore under Analyze > Descriptive Statistics, but here is how to do it using the

Graphs menu with two examples to illustrate the differences in different types of boxplots.

First we shall draw the boxplots shown above. | Fy=m %

Use Graphs > Legacy Dialogs > Boxplot $H$$ Simple

to obtain the dialogue box. Cancel |
H ¢$ Clustered Hel

Select H LI

Simple Summaries for groups of cases _Data in Chart Are

* Summaries for groups of cases
Define. group

" Summaries of separate variables

Set up the next dialogue box as shown

With Age of Respondent in the (top)
Variable box

And Respondent’s Sex in the Category Axis
box

Click OK and

you should get the boxplots.

The second example is of a clustered box plot which will show the ages, by gender, for each of the Regions.
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Use Graphs > Legacy Dialogs > Boxplot > Clustered
Summaries for groups of cases
Define.

Complete the dialogue box as follows:

Age of Respondent in the (top) Variable box
Respondent’s Sex in the Category Axis box

Region of the United States in the Define Clusters by box.
OK

Define Clustered Boxplot: Summaries for Groups of Cases

“ariable:

‘ Dptions... ‘

Tl Gereral Happiness | T

f Mumber of Brothers ...
Define Clugters by

& Highest Year School = Label Cases by
&) Highest Year School ...
& Highest Yesr School Panel by

&) R's Qccupational Pre... T

&5 Race of Respondent .| = - &) Age of Respondert [sge]

o Is Lite Exciting or Dull.. = | & Responcerts Sex o]
<l Mumber of Children [ | P ‘ = e
& Highest vear of Sch. || | @RESENSTRECMECSIEes i

Crcupationsl Catego..
F'z Federal Income T... -
Take Active Part in

To Okey [ohey]
T Be el Liked ar P
To Think for Cneself . Columns:

To Work Hard [work...
Ta Help Cthers [help
Il Enough to Goto a ...

Counzeling for Mert... ||

Ingastilit_|insbla to H

EEEEEELEELELLL

| 0K H Paste || Reset || Cancel H

Help

Charts

The result will should be:

100

NB Printing in black and white can lose the
detail in coloured charts.

@
2
1

This is a good example of that, if you were to
print this chart in black and white it would
be hard to find the median bar in some of
the boxplots.

@
3
1

Age of Respondent
1

2
2
1

So, if you know charts will not be printed
in colour, it is a good idea to change the
shadings

i |

T
Male

Respondent's Sex

T
Female

Region of the United
States
W North East

H south East
DClvest

There is only one way to master chart drawing in SPSS and that is by having plenty of practice - so over

to you.
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6 Regression and Correlation

6.1 Introduction

In statistics when faced with data we attempt to summarise it and then look for patterns. Regression is

about patterns; the possible relationship between two sets of data, bivariate data.

Open the data set advert.sav from SPSS’s own sample data sets.
This has two columns representing spending on advertising and sales in the same period.

The type of questions we might ask about our two variables are:

o Are the two variables related?
o What sort of relationship is there?
« Can we describe (quantify) the strength of the relationship?

o Can we predict one variable from the other?

6.2 Scatter Diagrams

A visual impression is enormously helpful.

The first thing to do is to plot the data, 12007
with the independent (x) variable on the 5 @ ®
horizontal axis and the dependent (y)
variable vertically.

10.00

Detrended sales

Sometimes it isn't obvious which is which. Here °

it is reasonable to suppose sales depend on ° 0

advertising. .

Plot the data with a Scatter Plot T etempending

Graphs > Chart builder > Scatter/Dot

6.3 Correlation

Correlation quantifies (puts a number to) the strength of the linear relationship between the two variables

and also indicates the direction of the relationship.

The correlation coefficient, r, measures the strength of the linear relationship.

The value of r is between +1 and -1
Values of r close to +1 or -1 represent a strong linear relation.

A value of r close to 0 means that the linear association is very weak.

It could be that there is NO association at all, or the relationship is non-linear.
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Pearson’s product moment correlation coefficient is used where you have variables which represent
measurements of some form.

Use Analyze > Correlate > Bivariate with the two variables asking for the Pearson coefficient.

Correlations
Advertising Detrended
spending sales
Advertising spending  Pearson Correlation 1.000 A1E"
Sig. (2-tailed) .oan
»
I 24 24
Detrended sales Pearson Carrelatian 915" 1.000
Sig. (2-tailed) aan
I 24 24

** Correlation is significant at the 0.01 level (2-tailed).

This shows a correlation coefficient of 0.916 and a significance value of 0.000.

The significance is <0.05 and indicates that if there is no linear relationship between spending on
advertising and sales there is a less than 0.05% chance that a random sample of this size would give a

value of r as extreme as 0.916 .

Spearman’s rank correlation coefficient can also be used. Spearman’s coefficient can be used when you
have merely ordered variables, e.g. treatments ranked as to effectiveness. The printout gives a different

value for r having been calculated another way, but the significance value is again <0.05.

The Wake

the only emission we want to leave behind

Low-speed Engines Medium-speed Engines Turbochargers Propellers Propulsion Packages PrimeServ

The design of eco-friendly marine power and propulsion solutions is crucial for MAN Diesel & Turbo.
Power competencies are offered with the world’s largest engine programme — having outputs spanning
from 450 to 87,220 kW per engine. Get up front!

Find out more at www.mandieselturbo.com

Engineering the Future — since 1758.

MAN Diesel & Turbo
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Correlations

Advettising Detrended
spending sales
Spearman's rho  Advertising spending  Correlation Coefiicient 1.000 Beg”
Sig. (2-tailed) . .aoo
N 24 24
Detrended sales Carrelation Coefficient aeg™ 1.000
Sig. (2-tailed) oo | .
N 24 24

** Correlation is significant at the 0.01 level (2-tailed).

6.4 Correlation and Causation

Correlation quantifies the degree of association between two variables - BUT BEWARE for although

two variables may seem to be related, a change in one may not cause a change in another.

Correlation coefficients are the most frequently misused statistics so when interpreting your correlation

coefficient remember

o that correlation does not mean causation;

e touse your common sense!

6.5 Regression

Having discovered that two variables are correlated the next question might be can we model this data

using a straight line?
Can we predict what the sales between and are likely to be from the spending on advertising?
Linear Regression is the technique that is used to find the line that best models the data.

We first have to decide which variable is dependant on the other — here the sales are likely to be dependent

on the spending on advertising.
Use Analyze > Regression > Linear
Place Detrended sales in the Dependent box

and

Advertising spending in the independent box.
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The output is:

=

Dependent: R
Statist
539 Advertizing spending [a.. |§9 Detrended sales [zales] | | Sl |
Plat
Block 10f 1 I = I
Save
et |
Ot
Independent(=): | Sl |
639 Advertizing spending [advert]
K2
Method:  |Enter -
Selection Variahle:
Caze Labels:
WLS Wiight:
O || Paste || Reset || Cancel || Help |
Variables EnteredRemoved®
Mode Wariables Wariahles
| Entered Femoved fethod
1 Advertising
spending? Enter
a. All requested variables entered.
h. Dependent WYariakle: Detrended sales
Model Summany
Maode Adjusted R Std. Error of
| R F Souare Square the Estimate
1 162 839 832 73875
a. Predictars: {Constant), Advertising spending
ANOVA®
Sum of
| Madel Squares of hean Sguare F Sig.
1 Regression 624514 1 B24514 114.548 .oao2
Residual 12.006 22 546
Total 74520 23
a. Predictars: (Constant), Advertising spending
h. Dependent Vatiable: Detrended sales
Coefficients®
Standardized
Unstandardized Coeficients Coefficients
| odel B Stod. Error Beta 1 Sig.
1 (Constanty 6.584 402 16.39 oo
Advertising spending 1.071 00 16 10.703 000

a. Dependent Variable: Detrended sales

The top box showing the variables entered is self explanatory.
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The Model Summary shows the goodness of fit statistics indicating whether the model is a good fit.

« Ris the correlation coefficient measuring the strength of the linear relationship.

o R Square is the coefficient of determination, more usually expressed as a percentage. Here
it tells us that 89% of the variability in the sales can be explained by the variability in the
spending on advertising.

 The Std Error of the Estimate can be thought of as a typical residual; the difference between
what is predicted by the model and what is observed.

The ANOVA box shows a significance value of .000 This indicates that the regression is significant, i.e.

that there is a useful linear model.

The Coeflicients box tells us that the equation that models the line has a slope of 1.071
and an intercept of 6.584.

We need to know if the variable is actually significant. This is indicated by the significance column on
the right. Sig values > 0 -05 indicate that the coefficient is not significant. Remember that we are trying
to deduce a model to predict price for the population based on a relatively small sample. This means

our values for the coefficients of the slope and intercept are only estimates.

4
Technical training on
WHAT you need, WHEN you need it

At IDC Technologies we can tailor our technical and engineering

training workshops to suit your needs. We have extensive OIL & GAS
experience in training technical and engineering staff and ENGINEERING
have trained people in organisations such as General

Motors, Shell, Siemens, BHP and Honeywell to name a few. ELECTRONICS

Our onsite training is cost effective, convenient and completely AUTOMATION &

customisable to the technical and engineering areas you want PROCESS CONTROL

covered. Our workshops are all comprehensive hands-on learning

experiences with ample time given to practical sessions and MECHANICAL

demonstrations. We communicate well to ensure that workshop content ENGINEERING
and timing match the knowledge, skills, and abilities of the participants.

INDUSTRIAL

We run onsite training all year round and hold the workshops on DATA COMMS

your premises or a venue of your choice for your convenience.
ELECTRICAL
For a no obligation proposal, contact us today POWER

at or visit our website
for more information:

Phone: +61 8 9321 1702
Email: training@idc-online.com TECHNOLOGIES
Website: www.idc-online.com \

69 Click on the ad to read more

Download free eBooks at bookboon.com


http://www.idc-online.com/onsite/

The t value column has done a t-test to test the probability that the coefficient is zero given the sample

data, and the Sig column is the p value for this test.

Here our coeflicients are OK so our regression equation would be sales

advertising + 6.584

We need to know:

. Is this line a good fit?

Estimation

The answer is given by the goodness of fit statistics. ~ and

Is it an appropriate model?

filling out the dialogue box as shown.

s Curve Estimation

Dependert(s)
¢ petrended ssles [sales]

-

Independent

() Warigble:

- &9 Acivertizing spending [a..

() Time:

Case Labels: Include constart in ecustion

Models

Linear [ auadratic [ compound [ Growth
[ Logarithmic [ cubic Os [ Exponential
[ inwerse [Crower: [ Logistic

[ Display SN0 A table

| Ok H Paste || Reset || Cancel H Helpr

| seve

= 1.071* spending on

Here we need to look at the residual plots available under the Plots button

To obtain a chart showing the regression line use Analyze > Regression > Curve

We have looked at linear Regression but there are other models available from the Regression menu.

6.6

Multiple Regression

Multiple regression is used where we have more than one variable which might predict the dependent

variable.

For a linear model we use the same commands as before: Analyze > Regression > Linear

But place more than one variable in the Independents box.
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This output gives us the values of the coefficients.

Again, we need to know which variables are actually significant.

This is indicated by the significance column on the right.

Sig values > 0 -05 indicate that the coefficient is not significant.

Remember that we are trying to deduce a model to predict price for the population based on a relatively

small sample. This means our values for the coefficients are only estimates.

The t value column has done a t-test to test the probability that the population coefficient is zero given

the sample data, and the Sig column is the p value for this test.

EXPERIENCE THE POV

FULL ENGAGEMENT...

RUN FASTER.
RUN LONGER..
RUN EASIER...
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7 Statistical Tests

Many students and others want to be able to use the statistical tests in SPSS for hypothesis testing. This
is not a statistics textbook, but a guide to using SPSS, so no theory is included but it is nevertheless

important to stress that you need:

+ To be clear about your research question, or the hypothesis you propose to test.
« To be sure that the data you are collecting will actually answer that research question, and

o To collect it from a random sample, to be free from bias.
The procedure is:

« Write your hypothesis and null hypothesis.
« Collect the data.
o Look at the data — what does the evidence of the sample suggest?

o Make a chart if possible.

o It is usual to test the Null Hypothesis which is a statement of no difference; no association.
o Select an appropriate test.
o Check that the requirements for that test have been satisfied; e.g. was the sample a random

sample?

o Carry out the test and identify the p value.
o Is the p value >= 0.05, or < 0.05?

Probability P Significance Decision

Less than 1 in 10,000 <.0001 Significant at .01% level Reject null hypothesis
Less than 1 in 1000 <.001 Significant at .1% level Reject null hypothesis
Less than 1in 100 <.01 Significant at 1% level Reject null hypothesis
Less than 5in 100 <.05 Significant at 5% level Reject null hypothesis
More than or equal to 5 in 100 >=.05 Not significant Don't reject null hypothesis

Table of P Values and Significance

o Decide if the evidence supports the null hypothesis.
o State the decision about the original hypothesis.

In the examples that follow we shall use the data file 1991 U.S.General Social Survey.sav.
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Confidence Intervals: Analyze > Descriptive Statistics > Explore
The requirement for this test is that the sample has been randomly selected.

Use this to test for a hypothesised value; it will give you the confidence interval for the mean of a

population.
E.g. Test the hypothesis that the mean number of brothers and sisters people have is 3.
Using Analyze > Descriptive Statistics > Explore

o with Age of Respondent in the Dependent List
 with no Factor

« asking for Statistics only

x|
Dependert List: |W|
%" Respondert's Sex [s..| | —— 539 Mumber of Brothers and...| ——
& Race of Respondent... | | - |
& Region of the United ... B | Options... |
E[ﬂ Genersl Happiness [... Factor List: I
E[i Is Life Exciting or Dul... il
ol Humber of chitren ... | |
& Aoe of Respondert [...
& Highest Year of Sch... | LakelCases by
& Highest ear Schaal...| ™ |i|
Display
() Both (%) Statistics () Plots
ok || esste || Reset || concel || Hep
The output is:
Descriptives
Statistic Std. Errar
Murmber of Brothers and tean 3.93 .org
Sisters 959% Confidence Interval Lowwer Baund 378
for Mean Upper Bound / 4049
5% Trimmed Mean 3.69
tedian 2.00
Wariance 07282
Std. Deviation 3047
Minirmum 1]
Maxirmm 6
Range 6
Interquartile Range 3
Skewness 1.468 ilix]
Kurtasis 3607 26

The confidence interval would support any hypothesis which suggested that the population mean was

between the Lower Bound of 3.78 and the Upper Bound of 4.09

There is no evidence at the 5% level that the mean number of brothers and sisters is 3.
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7.1 The One-Sample T test
The requirement for this test is that the sample has been randomly selected.
This is an alternative method to using confidence intervals.

Use this to test for a hypothesised value.
E.g. Test the hypothesis that the mean number of brothers and sisters people have is 3.

Use Analyze > Compare Means > One-Sample T test

o x|

Test Variable(s):
559 Mumber of Brathers and...

Options...
@ Respondent's Sex [s... 7|

[»

& Race of Respondent ...
5‘ Region of the United ... S
:Ei General Happiness [... ‘ -y ‘
ol s Lite Excting ar Dull...| | ——
ol rumber of Ghilgren [...
4?9 Age of Respondent [...
& Highest Year of Sch...

Highest ear School L™ Test Walle:

| K || Paste || Reset || Cancel || Help

Place Number of Brothers and Sisters in the Test Variable box

And type 3 in the Test Value box

The output is:

One-Sample Statistics

Std. Error
M Mean Std. Devigtion Mean
Murmber of Brathers and
Sistars 1504 3493 3047 .0va
One-Sample Test
TestWalue=3
95% Confidence Interval ofthe
Difference
hlean
t df Sig. (2-tailed) Difference Lowver Lipper
hlurnber of Brothers and 11.862 1504 y 000 932 78 1.09

The significance value is < 0.000 which shows that there is a significant difference between 3 and the

mean number of brothers and sisters of those in the sample.
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7.2 The Chi-Squared Test for contingency tables

The requirements for this test are that the samples are random and at least 80% of the cells in the table

should have expected counts of at least 5 and no cell should have an expected count less than 1.

The question: Is there an association between happiness and gender?
The Research Hypothesis: There is an association between happiness and gender.
The Null Hypothesis: There is no association between happiness and gender.

Use  Analyze > Descriptive Statistics > Crosstabs

Ijoined MITAS because e e

I wanted real responsibility www.discovermitas.com

I'was a construction
SUPErvisor in

the North Sea
advising and

e Lelping foremen
% solve problems

MAERSK
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Complete the dialogue box as shown

i#l Crosstabs

Statistical Tests

Rovwe(=);

E} Race of Respondernt [ra... |+

&5 Region of the United Sta...
d:l Iz Lite Exciting or Dull [life]
& Mumber of Brathers and...
,{l Mumber of Children [chil...
f Age of Respondent [age]
&9 Highest Year of School ..
f Highest Year School Co..
&9 Highest Year School Co..
&’ Highest Year School Co.
f R's Ocoupational Presti..
d:l Ococupational Category [
,{I R's Federal Income Tax ..
d:l Take Active Part inarl

-l

D Display clustered bar charts

D Suppress tables

‘ l{l General Happiness [happy]

[»

Columnis):
&3 Respondent's Sex [sex]

E3

Layer 10of 1

[+]

| o

J | Paste

H Reset || Cancel || Help

«  Click on the Statistics button

+  Click in Chi-Squared (top left box) Continue .

t8Crosstabs: Statistics

Nominal

|:| Contingency coefficient
|:| Phi and Cramer's W
|:| Lambicla

|:| Uncertainty coefficient

Nominal by Interval

[&a

|:| Cochran's and Mantel-Haenszel statistics

X
|:| Correlations
Ordinal

I:‘ Gamma

D Somers' o

[ ] kerdal's tau-

D Kendal's tau-c

[ Kappa
[ risk

] MeMemar

| contiue || cancel

[ Hew

and then on OK

«  Click on the Cells button
for Counts: Observed Expected
« Continue

il Crosstabs: Cell Displa

Counts

=}

Expected

Percentages Residuals

D Row |:| Unstandardized

[ calumn [] standardized

[ Tatal [] Adjusted standardized
Honinteger Weights

() Round cell counts () Round case weights

runcate cell courts () Truncate case weights

() Mo adjustments

Continue _J | Cancel | | Help

This should bring up the following Output. By looking at the table of expected and observed counts

one can see that there are more men who are happy than expected and more women who are Not Too

Happy (the eyeball test).
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General Happiness * Respondent's Sex Crosstabulation

Respandent's Sex
hale Female Total
General Happiness  Wery Happy Zount 206 261 467
Expected Count 196.5 270.5 467.0
Pretty Happy Count avd 498 arz
Expected Count 367.0 504.0 ar2.0
Mot Too Happy  Count A3 112 164
Expected Count £9.4 95 6 165.0
Total Count B33 871 1504
Expected Count £33.0 871.0 1504.0
Chi-Square Tests é\
Asymp. Sin.
Yalue df (2-sided)
Fearson Chi-Sguare 7.73g4 2 0z
Likelihaod Ratio 7.9 7 0149
oz (N (1| o
M ofWalid Cases 14804
a. 0 cells (.0%) have expected count less than 4. rminimum expected countis 69.44.

So it comes as no great surprise that the value of Chi-squared (7.739)
is significant because the p value is 0.021

The null hypothesis is not accepted.

The conclusion is that this sample shows evidence at the %5 level that there is an association between

happiness and gender, with men appearing to be happier.

7.3 t-test for related samples

The requirement for this test is that the sample is randomly selected. There is no need for the underlying

population to be normal provided the sample size is large, i.e. >30.

With related samples we are comparing the differences between pairs of readings that are related: two

pulse readings from the same patient.

Use the SPSS data set New drug.sav for this example. This is a very small data set but we shall assume

the subjects were randomly selected.
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The question: Is there a difference in the population means of the first and second

pulse rates of each patient?

The Research Hypothesis: There is a difference in the population means of the first and second

pulse rates of each patient.

The Null Hypothesis: There is no difference in the population means of the first and second

pulse rates of each patient.

Use Analyze > Compare Means > Paired-Samples T Test

The dialogue box should be completed by clicking on 3 x|
Pulse’ Time'l Paired Yarishles: g:mTl
s &7 first pulse rate [pulse1] Pair Variable! Wariable2 L=
CI|Ck|ng on the arrow é9 s';w:;spﬁu‘;;;: [S:ms__ 1 first puls .. second ...
@b ran 2
g‘ smoking hakits [smokes]
and then on Pulse Time2 & gerer -
f height in inches [height]
and on the arrow & weight in pounds [weight] |i|
to place them in the variables box. il sl eveof prysial o
OK

ok || paste || Beset || conce || hem

You should obtain the following Output:

Paired Samples Statistics

Std. Error
Mean I Std. Deviation Mean
Fair1  Pulse, Tirme 1 2433 12 2605 0752
Pulse, Time 2 2817 12 3326 0960
A
Paired Samples Correlations
[+ Carrelation Sig.
Pair 1 FPulse, Time 1 & Pulse,
Time 2 12 469 .oan
Paired Samples Test
Faired Differences
95% Confidence Interval of the
Difference
Std. Error
Mean Std. Deviation Mean Lower Upper 1 df Sig. (2-tailed)
Pair1  Puise,Time 1 - Pulse, 0833 4030 0287 - 1488 _oi7e | 2803 11 17
Time 2 ¥

By looking at the sample means one can see they are different. The p value is 0.017 showing that the t

value is significant.

The null hypothesis is rejected.
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The conclusion is that this sample shows there is a significant difference between the population

means of the first and second pulse rates of patients.

7.4 t-test for the differences in the Means of independent samples

The requirement for this test is that the samples are randomly selected. There is no need for the underlying

population to be normal provided the sample sizes are large, i.e. >30.
Here we are comparing the differences between pairs of readings that are not related.
We shall use the data file 1991 U.S.General Social Survey.sav

The question: Is there a difference in the highest year of school completed by males and

females?

The Research Hypothesis:  There is a difference in the highest year of school completed by males

and females.

The Null Hypothesis: There is no difference in the highest year of school completed by males

and females

www.job.oticon.dk
PEOPLE FIRST
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Use Analyze > Compare Means > Independent-Samples t Test

Place Highest Year of School in the
Test Variable box and

sex in the Grouping Variable

Click on Define Groups.

£ Independent-S

amples T Test

Test Variable(s)

@ Race of Respondent
& Region of the United

\:Ei General Happiness [...

1l i= Lite Exciting or Duil
459 Mumber of Brothers

:[i Mumber of Children [...

6& Age of Respondent |

<§§> Highest Year School ...

& Highest Year School
lighest Year School

<]

6& Highest Year of School ...

Grouping Variable:

(7 7)

| Define Groups... |

x|

Qptions ‘

| Reset

‘ | cancel ‘ |

Help ‘

x| Fill out the box as shown.
© Use specified values The 1 and 2 are the codes for males and females
Group 2 You should get the following Output (which is annoyingly wide).
() Cut poirt:
Corntinue || Cancel || Help |
Group Statistics

Respo o Std. Error

e I fean Std. Deviation ean
Hinhest ¥ear of School Male 5332 13.23 3143 28
Completed Fermale arv 1263 2.839 Qufs]s

Independent Samples Test

Levene's Test
for Equality of
Variances t-test for Equality of Means
95%
Confidence
Sig. Interval of the
(e- Mean |Std. Error| Difference
F Sig. t df tailed) | Difference [ Difference | | ower | Upper
Highest Year Equal
of School variances 11.226( .001)|3.887 1508 .000 .602 .155| .298( .906
Completed assumed ﬂ
Equal
variances 3.824(1276.454| .000 .602 A57( .293]  .911
not assumed; P4

Using the eyeball test’again, looking at the means rey
Levene's test indieates, by the p value, whether
value is < 0.05the evidence suggests that th

ariances are unequal.

s a difference in the sample means.
should assume equal or unequal variances. If the p

Here p=0.001 so we use the Equal variances not assumed line for the t test for the means.
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This gives a low p value of < 0.0005 so we conclude that the samples show that there is a significant

difference between the population means of the highest year of school completed by male and females.

7.5 Analysis of Variance

We are assuming here that we have independent simple random samples drawn from normal populations.

Analysis of variance is a method for comparing the means of several populations. Simple random samples

are drawn from each and are used to test the null hypothesis that the population means are all equal.

ANOVA compares the variation among groups with the variation within groups.

The question:

The Research Hypothesis:

The Null Hypothesis:

Is there a difference in the population means of the Highest year of school

completed for each region?

There a difference in the population means of the Highest year of school

completed for each region.

There is no difference in the population means of the Highest year of

school completed for each region.

o Use Analyze > Compare Means > One-Way ANOVA

Fill out the dialogue box as shown with i One-Way ANOVA x|
Dependert List: [ i il
the Highest Year of School in the GIJ Respondent's Sex [s... [*| éQ Highest Year of School ... |$‘
&5 Race of Respondent .| | Post Hoc... ‘

Dependent List,

and Region of the United States as the
Factor.

E[i General Happiness [... [ e
ol = Life Excting or Dul. . ‘i|
g& Mumber of Erothers ...
ol Mumber of Chilgren [...
& Age of Respondert [...
é’ Highest Year Schoal ...
Highe=t vear School

| Options.... ‘

— | Eactor:
‘ + | & Region of the United Stat..

[ ok || easte || Reset || concal || ten |

[

Click on the Options button and select Descriptive Statistics;
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The Output is:

Oneway

Descriptives
Highestvearof School Completed
94% Confidence Interval far
Mean
i Mean Std. Deviation | Std. Error | Lower Bound Upper Bound | Minimum | Maximum
Morth East G7VE 13.00 1778 07 12.78 13.11 3 20
South East 411 12.46 3352 165 1213 12.78 1] 20
West 473 1311 2885 140 12.83 13.38 3 20
Total 1410 12,88 7484 077 12.73 13.03 1 20
AHOVA
Highestyearof School Completed
Sum of
Squares df Mean Sguare F Sig. |
Between Groups 104 635 2 5237 5914 Rujuk]
Within Groups 13332.084 1407 5.847
Total 13436.714 1404

The p value is 0.003 which is <0.05, so we conclude that there is evidence to suggest that that the means

of the 3 populations are not all the same.

In the past four years we have drilled

81,000 km

That's more than twice around the world.

Who are we?

We are the world’s leading oilfield services company. Working
globally—often in remote and challenging locations—we invent,
design, engineer, manufacture, apply, and maintain technology
to help customers find and produce oil and gas safely.

Who are we looking for?

We offer countless opportunities in the following domains: ‘ ‘

= Geoscience and Petrotechnical
u Commercial and Business

If you are a self-motivated graduate looking for a dynamic career,

apply to join our team. What will you he?

careers.slb.com Schiumbeprger
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7.6 Non-Parametric Tests

A parameter is a number describing the population, e.g. the mean or standard deviation, as distinct
from a statistic which is a number that can be calculated from the sample data without needing to know

anything else about the population.

Many statistical tests are parametric tests and make the assumption that the populations involved have
‘normal distribution’ These tests are very useful and robust but there are occasions when we would
like to compare two samples which we cannot assume come from a ‘normal’ population, or where the

measurements are on an ordinal scale as distinct from an interval one.

For such populations we use non-parametric tests. We can use these on ‘normal’ data too.

Note: if the values in the population have a skewed distribution, or if the measurement scale is ordinal

then it is better to use the median rather than the mean.

Wilcoxon Rank-Sum Test also known as the Mann Whitney U test for independent samples

The question: Is the population median of the Highest Year of School Completed the

same for males and females?

The Hypothesis: There is a difference in the population median of the Highest Year of

School Completed for males and females?

The Null Hypothesis: There is no difference in the population median of the Highest Year of

School Completed for males and females?

First we need to find the median Highest Year of School Completed for males and females.
Use Explore. males: 13.23; females: 12.63.

These are two independent samples; the variable (Highest Year) we shall treat as continuous.

Use Analyze > Nonparametric Tests > 2 Independent Samples

Complete the dialogue box as shown using the Define groups button for the genders (1, 2).
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il Two-Independent Samples T

Test Variakle List: |

ﬁﬁ Race of Respondent ...
& Region of the United ...

G »

5?9 Highest Year of School ...

X

Exact.. |

| Options ... |

us Two Independen

d:iGenera\ Happingss [... [ | |T|
s Lite Bxciting or Duil...| |
48 Number of Brathers Eraup 1:
gNumber of Children [.. |_| ST L
Age of Respondent [... < m '
&Hiihaswe:r Sehool .| | — Group 2
Highest Year School .7 | Defing Groups... |
AR Cantinue | | Cancel | | Help
Mann-yhitnesy U [ Kolmogoroy-Smirmoy Z
|:| Mozes extreme reactions I:‘ Wiald-Wolfoweitz runs
| Feset || Cancel H Help
The Output is:
Independent Samples Test
Levene's Test
for Equality of
Variances t-test for Equality of Means
95%
Confidence
Sig. Interval of the
(- Mean |Std. Error| Difference
F Sig. t df tailed) | Difference|Difference| |ower | Upper
Highest Year Equal
of School variances 11.226( .001(3.887 1508| .000 .602 55 .298| .906
Completed assumed ﬂ
Equal
variances 3.824|1276.454 .000 .602 157 293 .91
not assumed, P4

Using the eyeball tegt’again, looking at the means rey,
Levene's test indieates, by the p value, whether we should assume equal or unequal variances. If the p

value is < 0.05/the evidence suggests that th

ariances are unequal.

s a difference in the sample means.

Here p=0.001 so we use the Equal variances not assumed line for the t test for the means.

The conclusion is, that on the basis of this sample, there is evidence to suggest that the population median

highest year of schoolc for males and females are not the same.

Compare this with the t-test result. The probabilities are different, but the conclusion is the same.
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7.7 Wilcoxon Signed-Ranks test for paired samples

We shall again use the SPSS data set New drug.sav for this example. This is a very small data set but we

shall assume the subjects were randomly selected.

The question: Is there a difference in the population median of pulse rates 1 and 2 of
patients.

The Research Hypothesis:  There is a difference in the population median of pulse rates 1 and 2 of
patients.

The Null Hypothesis: There is no difference in the population median of pulse rates 1 and 2 of
patients.

We are comparing the differences between pairs of readings that are related: the two pulse rates are from

the same patient.

I B Sweden
I B Sverige

LiNnkoping University -
iNnNovative, Nignly rankedg,
European

Interested in Engineering and its various branches? Kick-
start your career with an English-taught master’s degree.

LINKOPING
II.“ UNIVERSITY
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Analyze > Nonparametric Tests > 2 Related Samples

Complete the dialogue box

by placing both

Pulse, Time1 and Pulse, Time2

in the Test Pairs box

and ticking the Wilcoxon box.

Wilcoxon Signed Ranks Test

 Two-Related-Samples Tests

Test Pairs:
& Drug [drug) Par | warisblsl | ‘ariable2 =
&9 Respiratory, Titne 1 [res... 1 Fulse, Ti Pulse, Ti
é9 Respiratory, Time 2 [res.. | [ 2 =
& R + 2
espiratary, Time 3 [res..

&9 Pulze, Tithe 1 [pulset]
é9 Pulze, Time 2 [pulse2]
&9 Pulzse, Titme 3 [pulse3]

Test Type

‘Wilcoxon

[sign

D McMemar

D Marginal Homogeneity

OK ‘ ‘ Paste ‘ ‘ Reset ‘ ‘ Cancel ‘ ‘ Help

X
| Exact.. |

| Options.. |

Ranks
Mean Rank | Sum of Ranks
Fulse, Time 2 - Pulse, Negative Ranks 24 450 9.00
Time 1 Positive Ranks gb 633 57.00
Ties 1%
Total 12

a. Pulse, Time 2 = Pulse, Time 1
b. Pulse, Time 2 = Pulse, Time 1
c. Pulse, Time 2 = Pulse, Time 1

Test Statistics®
FPulse, Time 2
- Pulse, Time
1
Z -2.2332
Asyrnp. Sig. (2-tailed) 026

a. Based on negative ranks.
b. Wilcaxon Signed Ranks Test

The Negative Ranks refer to
where Pulse2 is less than

Pulse 1.

The Positive Ranks are those
where Pulse2 is greater than

Pulse1.

Ties are where Pulse2 equals

Pulse1

The p value is given as .026
which t is <0.05, indicating that
we should not accept the null

hypothesis.

The conclusion is that there is a difference in the two pulse rates of the patients.
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8 And finally

This is not a statistics textbook. This has been a book about using SPSS, written for non statisticians.

You are probably reading it because you have data to analyse, and want to find out how SPSS can help you.
It won’t be able to help unless you understand what your data is measuring, which of your numbers mean

a measurement, and which are merely shorthand codes for answering “Yes” or “I do a lot of training”

Time spent thinking about your data is never wasted. Think about what you would like your final report
to say; it will direct your analysis. Firstly though do the simple stuff: look at frequencies, draw charts
(simple ones) and produce two way tables. Make sure you produce two of these each time, one showing
row percentages and one showing column percentages, and don’'t be tempted to combine them in one

because that leads to confusion. Keep it simple.

With luck through doing this the data should start to tell you its story, and once you have a handle on

that you will be well away.

Because this is not statistics textbook I suggest you find one that suits you and consult it from time to

time. Better still find a statistician, who will be very grateful for all the simple stuft you have done first!
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