8 Checking Data
Before starting the statistical analysis it is important to check the data definition.

You can display and print the dictionary of the e
d t ﬁl o F.Ie | DIS Ia Data F|Ie File Edit View Data Transform Analyze DirectMarketing Graphs U
Information | Working File Open ,
Open Database L4
. . . . (& Read Text Data... gender|imsiatls |jijeel/|
SPSS will display all of the file information = _ Female Married 5
s = 2 & Male Married i}
(dictionary) for each variable in the SPSS Viewer, | g e
as shown below. Save As Male Singe 6
i Save All Data Female  Single 5
& Export to Database
Note  The menus and toolbars in the SPSS e s e e
viewer window have fewer options and . E_enalmeDD:a;:I..r - X
. isplay Data File Information & Working File
buttons available. If these menus are not 3 Cache Data.. mE nz}ml o
shown, select View | Toolbars and check |  cotectvaraie ifomaton
the Viewer Standard and Viewer Outlining |
T Zb . & Switch Server...
oolbars. e X
4, Print Preview
& Print... Ctri+P
Recently Used Data L2
Recently Used Files L2
Exit
9 Viewing Output
= "Outputl [Document1] - IBM SPSS Statistics Viewer =R ==
File Edt View Data Transform Insert Format Analyze DirectMarketing Graphs Utities Add-ons Window Help
SHE3 PG e~ 2BLH 00 EPRH B
+«» +=- BB Ch=
@ °“”’:’;u Variable Information =
&+ {&] File informaton Variable | Posiion Label easurement Level Role Column Widtn | Algament | PASEFoMmat | wirite Format Wissing valugs
i Tive i 1 | Case cale In g 4 7]
& Notes :ni 2 Eare nfDlmemew :ca:e mz:' 2 ;:n: DATEN1 |Fms1| 11-4A-1900
[ E;?::mn:::'so::na“m dob 3 | Date of Birh Seale Input 2 | Right DATEN DATET 01-JAN-1900
e il o|tmer e = oem |6 . 0
fest 6 | Helght (feet) Qrdinal Input 4 | Right F1 F1 a
inches 7 | Height {in} Ordinal Input 4 [ Right F2 F2 a9
weelght 4 | Waight (kn) Scale Input 5 | Right F&1 F&.1 9989
s 9 mf;ﬂg;};@ﬂa\gﬁmmr Motninal Input 5 | Right F1 F1 a
regdisab 10 :‘E:\SIEVEH disabled | Mominal Input 8 [ Right F1 F1 9.8
noesc! n :X%argit‘lsgﬂorno Maominal Input 8 [ Right F2 F2 29
noex? 12 sxeeargrsréi(urnu Nominal Input 8 [ Right F2 F2 99, 88
noexd 13 E:::iugr;’i(urnu Mominal Input £ | Right FI F2 99,83
Variables In the working file
Variable Values
Value Label
gender 1 Fermale
b3 Male
a3 Missing B
melatus 1 Single
2 Married =
. i B i
[ 1BM SPSS Statistics Processor is ready | |H: 518, W. 795 pt
A useful tip is to remember to maximise the Viewer, if it is not already maximised. This
makes it easier to view the output. Click on the maximise button 1=k at the top right of the
Output window. Use the scroll bars to view the all of the output.
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Checking Variable Definitions

Details of the definitions of the first four variables are shown below. The output in the viewer
can be used to verify that the variables have been defined correctly.

Vfariahle Information

“ariable Pasition Label Measurement Level Role ColumnWidth | Alignment | Print Format | Write Format Missing Values

id Case D Scale Input 3 | Right Fd Fd

doi Date of Interview: Scale Input 8 | Right DATEN DATET1 01-JAR-1900

dab Date of Birth Scale Input 9 | Right DATEN DATE11 01-JAN-1900
4 | Right F1 F1 ]

N

gender Gender MHominal Input

Variable Values

Walug Lahel
gender

1 Female
2 hale
ga Wizsing
1

2

mstatus Single

Married

The two tables Variable Information and Variable Values list the settings applied to these
variables.

The next check you should do is to list the frequencies of all variables in the data set. This
will allow you to check for errors in the data such as duplicate case numbers, or unexpected
values. Although this can be done using menus, an easier way is to uses the Syntax Editor
window and type the command directly. Open a Syntax Editor window by selecting:
File | New | Syntax
or if a Syntax Window is already open,
Click on the Syntax Editor button ‘== “Syntaxd - 18 o the Windows task bar to make it
the active window.

Type
freq all .

in the Syntax window.

Note: There is a full stop after the word “all” which must be entered.
freq is short for Frequencies, the full word could be entered but it is not necessary.

Click on the Selection button » from the Syntax window toolbar to run this command.

Scroll through the output to check the frequency tables.
These frequency tables will help in the checking that:

no duplicate case ids have been entered.
values are within the expected range.
missing values have been handled correctly.
no unexpected values have been entered.

Further Checking

Further checking should be performed by cross tabulating categorical variables (for
consistency checks and validation), producing histograms for continuous variables and scatter
plots for pairs of continuous variables. These plots will give an idea of the average value, the
variability, the shape of the distribution and whether there are any outlying or missing values.
This screening will help in the choice of statistical techniques used to analyse the data.
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Consistency of discrete variables (variables with a limited number of categories, ¢.g. gender)
can be performed through the use of the Crosstabs command. For example, we may check the
consistency of whether a case (i.e. respondent) with no long-standing illness has incorrectly
selected "Yes" in response to the question, "If Yes, are you registered disabled'?

Select the Crosstabs dialogue box by clicking Analyze | Descriptive Statistics |
Crosstabs...

Sclect Long standing illness/disability/infirmity [Isill] — by clicking on it, then click the )
button to add it to the Row(s) panel.

Select Registered disabled [regdisab] by clicking on it, click the 2 button to add it to the
Column(s) panel. Click Paste.

Note An alternative method is to drag £2 Crosstabs '
items from the list of variables into Row(s) P
& Case D [id ', Long standing illness/dis... =
the Row and Column panels. Eoeotmemioni @[T "
4 Date of Birth [dob] P—
Gend i =
?DM:W; r;?aeln 1 &> Registered disabled [reg...
-3 us [mstatus]
ll Height (feet) [feet] Bootstrap. . ]

4l Height (in) [inches] Layer 1 of 1
& Weight (kg) [weight]

@b Reason 1 for no exercise..
& Reason 2 for no exercise.
& Reason 3 for no exercise.. -

B
Display clustered bar charts
| Suppress tables

(Lo ]| aste || Reset | Cancel]|_Hep |

Switch to the Syntax1 — SPSS Syntax Editor window.
Add /MISSING = INCLUDE after the words AVALUE TABLES as shown below.

& *Syntax1 - IBM SPSS Statistics Syntax Editor (= =5

File Edit View Data Transform Analyze Direct Marketing Graphs Utilities Add-ons Run Tools Window Help
R DN e AELI R PO OO ESBD B
MU 57 00 BB M — e
1 freq all

DATASET ACTIVATE DataSet1

CROSSTABS

TABLES=Isill BY regdisab

FORMAT=AVALUE TABLESERNISH] (NI ¢NV[v]S &

/CELLS=COUNT
{COUNT ROUND CELL.

DATASET ACTIVATE
CROSSTABS

@~ @ B W Ry
b

|Line Command Information

|IBM SPSS Statistics Processor is ready In 5 Col 43| |NUM|

Run this Crosstabs command, by clicking the Selection command button L . Without the
/MISSING = INCLUDE added you would not get any output in this instance because there is
no option in the CROSSTABS dialogue to include data identified as Missing.
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10 Printing Output

Before printing any output it is a good idea to use the Print Preview which is similar to the
preview feature in Word. This shows you what will print on each page. Ensure that the

Output Viewer is the active window then click on the Print Preview button = or select File

| Print Preview.
If this output is what you want you can click on the Print button in Print Preview.

You can choose what you want to print from the Output window, for example, specific tables
or charts. Select by Clicking on items listed in the Outline pane. Use the Windows
techniques of <Shift> or <Ctrl> keys to select multiple items.

i
Click on the printer button ﬂ or, select File | Print.
The Print range panel lets you specify either All visible Output, or the current Selection.
Click on OK to print.

Note An alternative way to select items to print, is to delete items you don’t want and then
print all the output. To do this click on an item on the Outline pane and press Delete
on the keyboard.

11 Saving Output

You can save the contents of the Viewer to a file but note that that Output files can occupy a
lot of disc space.

The saved file includes both the outline and contents panes. The contents of the file can be
reloaded into the Statisitcs Viewer at any time. Ensure that the Viewer window is the active
window, by clicking on its button on the Windows task bar, or by choosing it from the
Windows option on the menu bar.

Click on the Save button ﬁi‘ or Select File | Save As.
Ensure that the folder you are saving to is MyDocuments and replace the file name with
Healthl in the File name box. Click the Save button. The file will be saved as Health1.spv.

& Save Output As @
Lookin: | | Documents | @@ s
File name: Output1 | [ Save ]
Save as type: |Viewer Files (*.spv) =
| Lock file to prevent editing in Smartreader
Store File To Repository...

From the Statistics Viewer menu you can use File | Export to export all or sections of the
output. You can choose to do this with or without charts, or to export only charts (Graphics)
in various formats including Excel, HTML, PDF, PowerPoint, Text and Word/RTF. Graphics
can be exported as JPEG, BMP, PNG, EMF, TIFF or EPS formats.
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12 Summarising Data

For the remainder of these notes we will use 150 cases from a data set similar to the one
you set up earlier.

CLOSE SPSS before you start this section

Go to web page www.som.soton.ac.uk/learn/resmethods/datasets/spss/

Download the file sotonl11.sav, remember which folder it is saved to.

The file will have a slightly different name, e.g. sotonl1l-sav-1261.sav.

You might want to copy the file to the Desktop and rename it to sotonl1.sav.so that
the folders and filename used in these notes are identical.

e Start SPSS and cancel the opening dialogue.

Click on the Open file button ;‘ .

Select the Desktop folder and select file soton11.sav using the Open Date File dialogue box.
Click on Paste (Not on OK).

This will enter two commands into the SPSS Syntax Window.

GET
FILE="C:\Users\tnb\Desktop\soton11.SAV'
DATASET NAME DataSetl WINDOW=

Note The folder name (C:Users\tnb\, will reflect your username.

Highlight these two commands, either by:

Holding the left mouse button down and dragging over the text.
Or by Pressing <Ctrl A>
Or by Selecting Edit | Select | All.

Click on the Selection button ﬂ
The next few pages will demonstrate the use of some of the Analyze commands in SPSS.

Other sources of information are,:
e Which Statistical Test?
www.som.soton.ac.uk/learn/resmethods/statisticalnotes/which test.htm

e SPSS statistics coach may assist in choosing the appropriate statistics, chart or
statistical test for summarising your data. To use the statistics coach, from the menus
in any SPSS window select: Help | Statistics Coach
It is designed to provide general assistance for many of the basic, commonly used
statistical techniques.
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Categorical (nominal, ordinal) data

The Frequencies command is most often used for analysing categorical data. This
command produces frequency tables that display the count of the number of times each code
(category of the variable) occurs. Select:

Analyse | Descriptive Statistics | Frequencies

Highlight variables Isill noex1 noex2 noex3 regdisab | & frequences ==
Variable(s) ’Slatistics...
1 H . | % Date of Intervi._. (= & Long standing ill... | —
(Click on Isill then hqld dOVV.Il the Ctrl key and click | |55 o am | % Reqitored don. | (IR
on each of the remaining variables). | & Gender [gender] , #bReason tforno.... (QERREES
] ) ; | & Marital Status . m @ Reason 2forno....| [ gaotsiap..
Drag these items or click on the 2/ button to move ::;Helght (fee) .. & Reason 3forno..| =
o 2 | &l Height (in) [inc
these variables to the Variable(s): panel. | & Weight (ko) [... o]
¥ Display frequency tables
(LoK ] (paste || Reset (Cancel [ tep |

Note: If you select the wrong variable and add it to this list. Highlight the wrong variable in
the Variables list box and either drag it back to the variable list (on the left) or click

the button &l to remove it.

Click on Paste.

Select the SPSS Syntax Editor button on the Windows taskbar il Syntad - 1B (i wil)
show the following command has been pasted into the Syntax window:

FREQUENCIES VARIABLES=Isill regdisab noex1 noex2 noex3
/ORDER ANALYSIS .

Click on » to run this command. (As this is a single SPSS command it does not need to be
highlighted before clicking on the Run Current syntax button).

The results appear in the Statistics Viewer window. They can be viewed as explained earlier.

SPSS can show the list of variables in various ways. 3 Frequencies =
R.i ht CliCk Variable(s) —
& # Case0 [] = | & Long standing it @
| O Display Variable Names fered disa... | ==
@ Display Variable Labels pniforno...
& d on 2 for no
& O Sort Aiphabetically on3forno ...
g @ Sort By File Order
Continuous (scale, interval, ratio) data g | OSn By Measwementevel
. L. Variable Information.. . §
The Frequencies command is just one of the [LOK_J [ Paste || Reset ][Cancel | Help |

commands that can be used to analyse variables of
continuous data. An example is the weight of respondents, variable weight.
Select the Frequencies dialogue box again either by:

Analyse | Descriptive Statistics | Frequencies

Or Click on the Dialogue Recall button . A drop down list with Frequencies on it will
appear. Click on Frequencies.
Click on the Reset button.
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Select weight and drag it to the Variable(s) panel.
Uncheck the Display frequency tables box.
An information message box about ‘all output is turned off” will be displayed. Click on OK.

Click on the Statistics button. 12 Frequencies: Statistics
Percentile Values Central Tendency
A Frequencies: Statistics dialogue box will be Sk T S
. | Cut points for equal groups | | (¥ Median
displayed. Percentie(s) I Mode

Sum

To select the required statistics:
Check the Quartiles boxes in the Percentile

Values panel i ~ Values are group midpoints
. . Di Distributi
Check the Mean and Median boxes in the Central | "~ S
Std. deviation [¥ Minimum Skewness
Tendency pane] Variance v M;ymum Kurtosis
Check the Std. deviation, Minimum, Maximum Rome  TJiSEwem
and S.E. mean boxes in the Dispersion panel. (Continve_ Cancel || _Help_|

Click on Continue.

Click on Charts in the Frequencies dialogue box. £ Frequencies: Charts =

A Frequencies: Charts dialogue box will be displayed. Chart Type

Check the Histograms button and the With normal curve box in ;:9”:“

the Chart Type panel. O Pie charts

Click on Continue. A A

Click on Paste. ihaw ol cuve on Nstouren)
Chart Values

Move to the Syntaxl - Syntax Editor window to sce that the (cortue] G| _ret |

following command has been pasted into the Syntax1:

FREQUENCIES VARIABLES=weight
/[FORMAT=NOTABLE
INTILES= 4
[STATISTICS=STDDEV MINIMUM MAXIMUM SEMEAN MEAN MEDIAN
HISTOGRAM NORMAL
/ORDER ANALYSIS .

Click on L to run the command.
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IBM SPSS Statistics Processor is ready

View the results in Output, window. The outline pane lists the output, including the
histograms that have been created. To view the histogram of weight, Click on Histogram
listed in the Outline (left) panel. You may need to move, by clicking and dragging the right
border of the outline pane to read clearly the outline list.

It is also possible to use Analyse | Descriptive Statistics | Descriptives to produce
similar statistics but this procedure does offer the option to create charts.

Another very useful command used with continuous variables is the Explore command. It is
similar to the Frequencies command but it possesses a greater variety of plots and it can
analyse subsets (specified as factors) of the data set. For example, suppose we want to
analyse the weight of respondents by Gender.

Select Analyse | Descriptive Statistics | £2 Explore =
Explore Do :

i X . . . Dependent List: Statistics.
Highlight weight, add it to the Dependent List | [#casepfa [ & Weight (kg) [wei.
pane| 42 Date of Intervi... i

L ) ) &% Date of Birth [... .

Highlight gender, add it to the Factor List & Marital Status Factor List

panel . ol Height (feet) [ &> Gender [gender]
ol Height (in) [inc...
& Long standing... Label Cases by:
&> Registered di._. |5

Display
@ Both © Statistics © Plots

[ OK ][ Paste ][ Reset ][Cancel}[ Help ]

Note: If you do not specify a Factor List variable, Explore analyses all cases for each
variable in the dependent list.

Click the Plots button.
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UnCheck the Stem-and-Leaf box on the Descriptive e Explare: Plots ==
panel.

Boxplots Descriptive
® Factor levels together Stem-and-leaf
Check the Histogram and Normality plots with tests © Dependents together | ¥ Histogram
check boxes . © None

¥ Normality plots with tests|

Click on Continue.

Spread vs Level with Levene Test
® None

© Power estimation

© Transformed

© Untransformed

(Continue] | Cancel || Help |

Click on Options.

#3 Explore: Options

Click the Exclude cases pairwise option button.
Missing values

© Exclude cases listwise

® Exclude cases pairwise
© Report values

[Continue][ Cancel M Help ]

Note: Although the Exclude cases pairwise option is not needed in this example, because we
are only using two variables, this option is important when you are analysing several
variables using the Explore procedure. The Exclude cases pairwise option uses the
maximum information in a data set. Cases are included in the analysis even if they
have missing data for some cases for some variables in this list. Exclude cases
listwise excludes a case from analysis if data is missing for just one case for one
variable.

This option for the treatment of Missing Values is found in many SPSS procedures.

Click on Continue.
Click on Paste.

The Explore dialogue box creates an SPSS command called EXAMINE (not Explore!). It
produces high resolution charts of Box plots and Histograms.

EXAMINE VARIABLES=weight BY gender
/PLOT BOXPLOT HISTOGRAM NPPLOT
/[COMPARE GROUPS
[STATISTICS DESCRIPTIVES
/CINTERVAL 95

2

o

104

/MISSING PAIRWISE oo c -
/INOTOTAL.

Click on » . :

Note Graphs can also create the same chart.

Gender
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Crosstabulations

Tabulation of one categorical variable against one or more other categorical variables is done
using the Crosstabs command. To cross tabulate gender by marital status, select:

Analyse | Descriptive Statistics | Crosstabs

Highlight gender and add it to the Row(s) {2 Crosstabs =l
list. (In the Output, row categories are e R?Wézwmmdei Exact.. |
; ase D [i ] |88 r =
printed down the page). fDacctmeniewico) | B |Sratistcs. .|
4 = - < Date of Birth [dob] Cells...
Highlight mstatus and add it to the priimstdmetine o) s
Columns(s) list <H Height (in) finches] ‘\:J NN i) [B_msi

’ : 5 & Weight (kg) [weight] ootstrap...
In the Output, column categories will be & Long standing inessidis._ | Layer 1 of 1
- &> Registered disabled [reg
prlnted aCross the page' &b Reason 1 for no exercise
&> Reason 2 for no exercise... [
& Reason 3 for no exercise - !
|
B
CliCk on Ce"S .gwspiayclusteredgarchans
uppress tables
(Lo [ Baste || Reset |{Cancel_Hep |
#3 Crosstabs: Cell Display [m5]
. Counts z-test
Click on the Row check box in the Percentages panel. ¥ Observed Compare column proportions
Click on Continue. Expected
Hide small counts
CliCk on PaSte' Percentages Residuals
) i me |
Click ont. Rw | Fu
Column Standardized
Total Adjusted standardized
Other buttons on the Crosstabs dialogue allow the Noninteger Weights
selection of Statistics, for example Chi-square. At this @ Round cell counts  © Round case weights
3 5 © Truncate cell counts © Truncate case weights
stage the cross tabulation table should be examined O i
and perce.ntage‘s compared before any statistical i
hypothesis testing is performed.

13 Why all this pasting? - the SPSS Syntax file

You have already used the syntax window to execute SPSS commands and by typing freq all
into the window. Although SPSS uses menus and dialogue windows, it is basically a
command driven program. The syntax window is where commands are pasted, or typed
directly, to build a SPSS program. This program can be saved to a file. It can be recalled and
executed again at a later date if the data changes. The importance of entering (pasting)
commands into the Syntax window and saving them cannot be over emphasised.

Note: There are some SPSS commands and Options for some SPSS commands that can only
be entered using the Syntax window because dialogue boxes for building them do not
exist.

Saving and Printing the Syntax window
To save the contents of the syntax window ensure that it is the current window (The title of
this window must be SPSS Syntax Editor. Click on the button on the windows task bar, or

select it from the Window menu).
Either Select
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File | Save As or File | Save

or Click on the Save button j

Chose an appropriate Documents folder and enter Health1 (your chosen name in this
example) into the File name text box and ensure that the directory and drive destinations
within this dialogue box are correct.

Click on Save.

Note The name of the syntax window changes to healthl. SPSS automatically adds .sps as

the file extension. From now on File | Save or clicking on j will save the contents
of this window to healthl.sps without asking if it should replace the existing contents.

Retrieving and Editing the Syntax file
To retrieve syntax commands that were previously saved.

Either select File | Open or Click on J on the Syntax window toolbar.

Note: If the current window is not a Syntax Window, the Files of type box must be scrolled
and select Syntax (*.sps).

The Open dialogue box will be displayed (it is identical to the Save dialogue box).
Select the appropriate drive, folder and filename details.
Double click on the filename or Click on Open and the file will appear in a second syntax
window.
e Commands can be typed directly into the syntax window, or pasted from dialogue
boxes.
e To execute one command at a time, ensure that the flashing insertion point is placed

somewhere on the command line(s), and then click on >
e To run multiple commands, you must highlight all the lines containing the commands

before clicking » . To do this move to the top left or bottom right of the command
lines, hold down the left mouse button and drag the mouse to the opposite corner
(Note: Only part of the first and last commands must be highlighted)
To execute all the lines within a syntax window.
Select Edit | Select All.
or Press <Ctrl A>
All the lines in the syntax file will now be highlighted.

Click E to execute all the commands.

When the Syntax window is active, clicking on the syntax button € will launch a ‘Syntax
Help” window with details of the syntax for the current command. A general syntax help
window will be presented if the cursor is not on a command.

Tip: It is possible to have more than one Syntax window (file) open concurrently.
However, when more than one Syntax window is open, commands are pasted into the
active or Designated Syntax window. To make an alternative Syntax window the

Designated window by click the E4 putton. The active or designated syntax window
shows a disabled designate button on the toolbar
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