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Summary

d What is SPSS?

d Opening and closing SPSS

d The SPSS windows

1 Uploading a data set from Excel into SPSS
 Creating boxplots

1 Creating histograms with fitted normal curves:
» Skewness and kurtosis
» Commenting on the normality of the distribution
» Splitting the data sets
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What does SPSS stand for?

A Originally:
Statistical Package for the Social Sciences
d Then:
Statistical Product and Service Solutions

4 Then (version 18, under IBM):

Predictive Analytics SoftWare (PASW)
d Now (version 19 onwards, still under IBM):

Back to SPSS

SPSS is a widely used statistical package in UK
Higher Education
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What is SPSS?

 Highly sophisticated statistical software package
 These slides relate to version 19

J Main elements:
» Data Editor windows — Data and Variable Views
» Output window

» Menu-based interface on both windows — but
sometimes need to use a specific data window

» Graphics window appears when editing charts
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Main SPSS windows

2 *Pulse2.sav [DataSet2] - IBM SPSS Statistics Data Editor

=N X

File Edit View Data Transform Analyze Graphs

Utilities  Add-ons Window Help

1:1D 1 Visible: 9 of 9 Varial
ID | Pulse1 Pulse2 | Activity | Gender | Smokes |ExerciseLevel| Height | Weigr
1 64 88 1 1 2 2 168 =
2 2 58 70 1 1 2 2 183
3 3 62 76 1 1 1 3 187 >
4 4 66 78 1 1 1 1 185
5 5 64 80 1 1 2 2
6 6 74 84 1 1 2 1
7 7 84 84 1 1 2
8 8 68 72 1 1 2 2 188
9 9 62 75 1 1 2 183
10 10 76 118 1 1 2 2 180
1" 1" 90 94 1 1 1 188
12 12 80 96 1 1 2 2 183
13 13 92 84 1 1 1 3 178
14 14 68 7 1 1 2 2 170
15 60 1 1 2 3 180
16 58 1 1 2 3 183
17 82 1 1 1 2 175

[41

ID

Dam Variable View

IBM SPSS Statistics Processor is ready

Split by Activity

—

-£1 Data Editor window
1 Currently in Data View
&1 Menu interface

windows open at once

 You can have several data

i) *Qutputl [Documentl] - IBM SPSS Statistics Viewer

:..él&

File Edit View Data_glransform Insert Format Analyze Graphs Utilities Add-ons Window Help

SHE SH {1 e

4 = B s =M

=Eil 9

> |

 Output window (only one)

1 Also has a menu interface
(though better to use the
Data Editor window one)

[ You can copy and paste
output objects into Word

i-[[8 Active Dataset
(@ Case Processing Su

g Descriptives

& Pulse1
[ Title
L[3 Stem-and-Leaf P|
(i) Boxplot

&[] Pulse2
E Title
L[3 Stem-and-Leaf P|
(i Boxplot

= Normal
Mean =736

Std. Dev. = 11436
N=35

7

aired Samples Stat
(& Paired Samples Corrs
(@ Paired Samples Test|
B Log
] GGraph
3 Title
[ Notes

L[ Active Dataset

[T

ELEMENT: interval (position(summary.count (bin.rect(Pulsel))), shape.interior(shape.square)) E

END GPL.
L[ Active Dataset GGraph
Iy L Descriptive Statistics
B Lo
{€l Explore [DataSet2] C:\Users\id112668\Documents\PTA Project\New Statistics Workshops\6SPSS\Pulse2.sav
() Title
@ Notes

[T

1 D

[
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Starting SPSS
To start SPSS, either:

d Select Start — All Programs — IBM SPSS
Statistics (or similar) — IBM SPSS Statistics 19

ol @ Untitled1 [DataSet0] - IBM SPSS Statistics Data Editor
e e e e I n File Edt View Data Transform Analyze Graphs Utiities Add-ons Window Help
/— = ; ag
I I C \ SEHE M v « B L "

Data and OK o

Or: \

1 Double click on an
SPSS data file — g S 8 =
these have icons that | .
look like this: [ @euse | |

\,ﬁ Survey
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Pulse data set

91 students were asked to take their pulse for a minute

1 Each student was then asked to toss a coin:

» If it came up heads they ran on the spot for a minute
> If it came up tails they sat for a minute

At the end of the minute they all took their pulse rates
again for a minute

 They also supplied additional personal information:
» Gender
» Smoking habits
» Normal exercise level
» Height
» Weight
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Excel file of data set

1 Save a copy of the file PulseData.xlsx associated
with this presentation

d Open this file

d Compare the RawDataExcel sheet with the
RawDataSPSS sheet — what are the differences?

1 We advise using two data sheets for statistical
analysis:
» Excel is generally better for simple descriptive statistics

» Words work better with Excel data — automatically
generates pivot table labels for use in charts

» SPSS is generally better for more complex descriptives and
statistical testing

» SPSS prefers number-based data
P Samuel Reviewer: Ellen Marshall
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Set up the data file in SPSS

ile Edit View Data Transform Analyze Direct Marketing Graphs Utilities Add-ons Window

1 Close the Excel file

PulseData SEHE M« ~ Bifn BY B0 .

4 In the SPSS data
window, select the open

button
7

1 Change the file type t
1 Locate the file PulseData

" \ Al Al " "

%2 Open Data

Look in: Spring 2014 ~ | @ =

= Exec MBA 2014 Research Methods timetable xls
4 PulseData xlsx

“) Survey xlsx

4| Survey?2 xlsx

File name: |PulseDatanst
]
|| Files of ty] Excel (* xIs, * xIsx, * xlsm)

| Minimize string widths based on observed values

Paste

Cancel

1O

Help

[Betrieve File From Repository...}

Excel
and select Open

1 Select the sheet
RawDataSPSS and click |

on OK
/

1 Save the data file as

i

#2 Opening Excel Data Source

C:\Users\id112668\Documents\Workshops\SPSS Business\MBA\Spring 2014\PulseData.xIsx

¥ Read variable names from the first row of data

—
W RawDataSPSS [A1197]

Maximum width for string columns: |32767

Range:

Pulse1.sav using File —
Save As
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ug
In the Data View: ~———Data View Variable View

1 Resize the columns by placing the cursor between the

columnsgnd clicking and dragging

ID A Pulse1 Pulse2 Activity Gender Smokes
1 1 64 88 1 1 2
2 2 58 70 1 1 2
3 3 62 76 1 1 1
4 4 66 78 1 1 1
5 5 64 80 1 1 2
d The sheet should then look like this:

ID | Pulse1 Pulse2 | Activity | Gender | Smokes | ExerciseLevel | Height | Weight
1 1 64 88 1 1 2 2 168 63
2 2 58 70 1 1 2 2 183 66
3 3 62 76 1 1 1 3 187 73
4 4 66 78 1 1 1 1 185 86
5 5 64 80 1 1 2 2 175 70
6 6 74 84 1 1 2 1 185 75
7 7 84 84 1 1 2 3 183 68
8 8 68 72 1 1 2 2 188 86
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ZJ Z1Z Z

In the Variable view: — EI——

Data Viewi Variable View

1 Most of the settings SPSS has assumed are OK:

I Name I Type Width | Decimals Label Values Missing Columns Align Measure Role
1 ID Numeric 12 0 None None 3 = Right \ Input
2 Pulse1 Numeric 12 0 None None 6 = Right & Scale  Input
3 Pulse2 Numeric 12 0 6 = Right & Scale ~ Input
4 Activity Numeric 12 0 5 = Right &> Nominal ~ Input
5 Gender Numeric 12 0 6 = Right &> Nominal ~ Input
6 Smokes Numeric 12 0 7 = Right &> Nominal ~ Input
7 ExerciseLe... Numeric 12 0 10 = Right & Nominal ~ Input
8 Height Numeric 12 0 = Right & Scale ~ Input
9 Weight Numeric 12 0 6 = Right & Scale “ Input

1 Widen the column Name as before
O Change the Measure for ID to ordinal

1 Select the Values field for Activity then click on the “...”
button
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i

[ This dialogue box should | vauta:

a p p e a r: VZIL;: & Spelling...

Label- | |

[ OK J[Cancel” Help ]

 Enter the Value 7 and the Label Run then click on Add
O Enter the Value 2 and the Label Sit then click on Add
 Click on OK

1 Repeat for Gender with 1 for Male and 2 for Female

 Repeat for Smokes with 1 for No/Not Regular and 2 for
Regular

1 Repeat for ExerciseLevel with 1 for Slight, 2 for
Moderate and 3 for Heavy
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Copying raw data into SPSS

1 Go to the RawDataSPSS sheet of the PulseData Excel file
4 Select the cells from A3 to L93 and press copy

1 Go to SPSS and
Select the Data
View

1 Select the cell in
the top left corner

1 Select Edit —
Paste from the
SPSS window

The Data View
window should then
look like this:
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#ii *Untitled1 [DataSet0] - PASW Statistics Data Editor
File Edit View Data Transform Analyze Graphs Utiities Add-ons Window  Help

SHE -~ Bl B A B 49

1: VARODOD1 1.00

Visible: 9 of 8 Variables

WVARDOOD1

VARODDD2 | VARODOD3 | VARDODD4 | WARDDDDS | VARODODE | WVARDDODO7 | WARODODS | VARODDODDS

1 64.00 88.00 1.00 1.00 2.00 2.00 168.00 £3.00 =
2 2.00 58.00 70.00 1.00 1.00 2.00 2.00 183.00 66.00

3 3.00 62.00 76.00 1.00 1.00 1.00 3.00 187.00 73.00

4 400 66.00 78.00 1.00 1.00 1.00 1.00 185.00 86.00

5 500 64.00 80.00 1.00 1.00 2.00 2.00 175.00 70.00

3 6.00 74.00 84.00 1.00 1.00 2.00 1.00 185.00 75.00

7 7.00 84.00 84.00 1.00 1.00 2.00 3.00 183.00 66.00

8 8.00 66.00 7200 1.00 1.00 2.00 2.00 188.00 86.00

9 9.00 62.00 75.00 1.00 1.00 2.00 2.00 183.00 86.00

10 10.00 76.00 118.00 1.00 1.00 2.00 2.00 180.00 63.00

11 11.00 90.00 94.00 1.00 1.00 1.00 1.00 188.00 73.00

12 12.00 80.00 95.00 1.00 1.00 2.00 2.00 183.00 70.00 {
13 13.00 92.00 84.00 1.00 1.00 1.00 3.00 178.00 69.00

14 14.00 68.00 76.00 1.00 1.00 2.00 2.00 170.00 66.00

15 15.00 60.00 76.00 1.00 1.00 2.00 3.00 180.00 77.00

16 16.00 62.00 58.00 1.00 1.00 2.00 3.00 183.00 79.00

17 17.00 66.00 62.00 1.00 1.00 1.00 2.00 175.00 79.00

18 18.00 70.00 72.00 1.00 1.00 1.00 3.00 185.00 77.00

19 19.00 66.00 76.00 1.00 1.00 1.00 2.00 188.00 82.00

20 20.00 72.00 80.00 1.00 1.00 2.00 3.00 168.00 61.00

21 21.00 70.00 106.00 1.00 1.00 2.00 2.00 180.00 77.00

2 22.00 74.00 76.00 1.00 1.00 2.00 2.00 178.00 71.00

23 23.00 66.00 102.00 1.00 1.00 2.00 2.00 178.00 59.00

24 24 00 7000 94 0N 1.00 1.00 1.00 200 191.00 8400 E

[ - [¥]

Data View  Variable View
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Box and whisker diagrams (boxplots)

 Give a good ‘picture’ of scale data Maximum or

4 Box ends are the lower and upper — I1.5 tihmes box
quarters engt
d Box middle line is the median 3" quarter

Median
15t quarter

1 Whiskers are the minimum/maximum
value of the data or 1.5 times the box
height from the end of the box,

Minimum or

whichever is less —— 1.5 times box
d Circles represent outliers (up to 3 times o length
the box height from the end of the box) Outliers
O Asterisks represent extreme outliers (>3 O
Eme)s box height from the end of the (E)ﬁttrlfenpse
OX *
(DO ..., stastutor.acuk sirmingham Gy Universiy " niversity of Sheffr

X



Creating boxplots in SPSS

J From the menus choose:
Graphs > Chart Builder...

 Select the Gallery tab

 Select Boxplot in the
Choose from: list

1 Drag and drop the Simple
Boxplot icon into the canvas
area of the Chart Builder

1 Drag and drop the variable
Activity onto the X-Axis

 Drag and drop the variable
Pulse?2 onto the Y-Axis

§i Chart Builder 3

Yariables: Chart preview uses example data

Gallery | Basic Elements = Groups/Point TitlesiFootnotes
Choose from:
avorites ° o r 4 .
- ﬁ ‘ V ﬂa
' === é

[ OK ][Easie ][R_esei ][Cancel][ Help ]

1 Repeat with Gender, Smokes and ExerciselLevel on the X-

AXIis
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Pulse2 v. Activity

1507

100+

Pulse2

507

Run

Sit
Activity

Labels appear on
the X-axis

Running seems
to have increased
the pulse rate, as
expected.

The spread of
running data is
also wider.

Both boxes are
wider above the
median than
below (skewed).
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Pulse2 v. Gender

1507

100+

Pulse2

507

10

1

3rd quarter and
upper whisker
for Female
clearly higher
than for Male.

Male
distribution

much more
symmetrical
than the

T
Male

Female

Gender
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Pulse2 v. Smokes

1507

100+

Pulse2

507

25

35

10 32

30
310

T
Regular

T
No/not regular

Smokes

Regqular
smokers seem
to have a
slightly higher
pulse rate,
although there
are a lot of
outliers with
high pulse
rates for the
No/not regular
smokers:
interpretation?
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Pulse2 v. ExerciselLevel

Medians go
’ down with
Increase in
Exerciselevel,

_ as expected.

Much wider

l I spread for
Moderate
ExerciselLevel.
interpretation?

Pulse2
I
_|

T T
Slight Moderate Heavy

ExerciseLevel

Reviewer: Ellen Marshall
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Exercise

1 Create boxplots for Pulse1, Height and Weight
against Activity, Gender, Smokes and
ExerciselLevel (i.e. 12 boxplot charts altogether)

d Comment informally on differences between
groups in these plots

d Which differences might have been expected?
1 Which differences are surprising?
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Histograms with fitted normal

curves

1 SPSS provides a facility to fit a normal curve estimate to a

histogram

 This can be very useful when checking to see if a data set

1.
2.

o~ W

Is normally distributed
Select Graphs — Chart Builder...

Select the Gallery tab and select Histogram from the
Choose from list

. Click and drag the first picture into the chart preview area
. Click and drag the variable PulseZ2 onto the X-axis
. In the Element Properties window on the right select

Display normal curve

. Click on Apply
. Click on OK
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= — _— — — E—— E—— ——e—— __
#2 Chart Builder ‘_ DS #2 Element Properties E

Variables: Chart preview uses example data Edit Properties of:
AD ]Bar1 ‘
& Pulsef X-Axis1 (Bar1)
S ; N Y-Axis1 (Bar1
& Pulse2 T =i~ st (Bar1)
& Activity | : 1 \ rStatistics
&> Gender ' ' Variable: ¢ Pulse2
& Sm°k§3 Statistic:
4l ExerciselLevel =
& Height |H5t°gram . I
& Weight | SetParameters.. |
i Category 1 [ Display normal curve
H Category 2

M Display error bars

rError Bars Represent
Choose from: ©)] i:iwnf[::ierjme intervals
Favorites Level (%): (95
Bar ©® Standard error
Line Multiplier
Area @ Standard deviation
Pie/Polar Multiplier
Scatter/Dot

2 . Histogram Bar Style:

High-Low l_' Bar - I
Boxplot
Dual Axes

7. (LK ][ aste || Reset | Cancel | telp | . 6.
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This should create a histogram that looks like this:

Mean and standard deviation
estimated from the data set

20.07

15.09

Frequency

10.07

5.0

y

\_ Normal
Mean = 80.29

Std. Dev. = 16.966
N =91

50 75 100

Pulse2

Frequencies
calculated
over intervals

Frequencies
below the
estimated mean
"are clearly higher
than the normal
curve whilst those
for intervals above
the mean are

- lower

This is known as a
positive skew
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Skewness

Skewness is a

measure of

asymmetry:

J The normal
distribution has
zero skewness
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Negative Skew

Y

Positive Skew

Y

alle
o

D
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Kurtosis

Kurtosis is a measure of peakness.

J Positive kurtosis —|
data has a smaller
standard deviation
than a normal
distribution

1 Zero kurtosis

Leptokurtic (thin)
Mesokurti
Platykurtic (flat)

_—

(normal
distribution)

1 Negative kurtosis data has a larger standard
deviation than a normal distribution
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Exercise

d Create boxplots with normal curves for the other
scale variables:
» Pulse1
» Height
» Weight

1 Comment on the comparison of each histogram
with the normal curve in terms of its skewness
and kurtosis
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Comparing several groups

To compare several groups as we did with the boxplots,
e.g. by Activity, we first need to split the file:

d Select Data — Split File...

O Select Organise output
by groups and select the
variable Activity

1 Repeat the Chart Builder
as before

 Alternatively, you can
either use the Panel by

& Split File —_—
4 ID © Analyze all cases, do not create groups
& Pulset © Compare groups
éf) Pulse2 @ Organize output by groups
o> Gender
& Smokes Groups Based on:

i 55 Activit
5y | Ex§rC|seLevel o y
& Height
& Weight © Sort the file by grouping variables
© File is already sorted

Current Status: Organize output by:Activity

[ OK ][ Paste ][Beset][Cancel][ Help ]

option with Graphs — Legacy Dialogs — Histogram or
the Factors option with Explore — Analyze —
Descriptive Statistics, select Histogram under Plots...
and then add a normal curve using the Chart Editor
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This should create two grap

Ns which look like this:

10.07

8.0

Frequency

an
=]
1

Run distribution clearly

o
o
L

—Normal

Std. Dev.=18.943

— Mean = 92.51 " pOSitively Skewed - aS

~_—"] |also seen on boxplot

Also has positive kurtosis

Activity: Sit

N
o
1

\
\

o
o

@
o
1

0.0

1 1
50 75 100 125 150
Pulse2

id
o
1

Frequency

\

o

Skewness and
kurtosis of Sit data /

\

1

o
o

1 1
40 50 6

not so obvious

0

T
70
Pulse2

80

I
90 100
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Exercise

d Split the PulseZ2 variable by the other 3
categorical variables:
» Gender
» Smokes
» ActivityLevel

1 Comment on the comparison of each histogram
with the normal curve in terms of skewness and
kurtosis
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Closing SPSS

1 Re-save your data file Pulse.sav

1 Save your output file as Pulse.spv
 Close the output file

 Close the data file — this closes SPSS

 Copy Pulse.sav and Pulse.spv onto a memory
stick

1 Also close the Excel data file and copy it onto a
memory stick
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Recap

d What is SPSS?

d Opening and closing SPSS

d The SPSS windows

1 Uploading a data set from Excel into SPSS
 Creating boxplots

1 Creating histograms with fitted normal curves:
» Skewness and kurtosis
» Commenting on the normality of the distribution
» Splitting the data sets
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