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About SPSS

SPSS stands for Statistical Package for Social Sciences. It was briefly
called PASW, so you may also see that acronym tossed around.

It’'s a menu-based system for graphing and analyzing data. Having
some experience which a spreadsheet program like Excel will be of
some help.

Having experience with another menu-based statistical program
like JMP or Statcrunch will help a lot.



SPSS versions are updated often. As of January 2015, the newest
version was SPSS 23. This guide is based on SPSS 109.

However, basic usage changes very little from version to version.
Many of instructions for SPSS 19-23 are the same as they were in
SPSS 11.

SPSS is owned by IBM, and they offer tech support and a
certification program which could be useful if you end up using
SPSS often after this class.

http://www-03.ibm.com/certify/certs/47100101.shtml



http://www-03.ibm.com/certify/certs/47100101.shtml

Some datasets used in this guide are available at
http://www.sfu.ca/~jackd/SPSS/Datasets/

The datasets for problems and examples in Basic Practice of Statistics are
available at

http://content.bfwpub.com/webroot pubcontent/Content/BCS 5/BPS6e
/Student/DataSets/SPSS/SPSS.zip

Knowing how to use SPSS is not the same as knowing statistics. It’s
becoming increasingly important to know what the most appropriate
tools and analyses are for a given situation rather than rote
memorization. Interpretation of terms, such as ‘p-value’ is also
important, but is covered in your textbook instead of this guide.


http://www.sfu.ca/~jackd/SPSS/Datasets/
http://content.bfwpub.com/webroot_pubcontent/Content/BCS_5/BPS6e/Student/DataSets/SPSS/SPSS.zip
http://content.bfwpub.com/webroot_pubcontent/Content/BCS_5/BPS6e/Student/DataSets/SPSS/SPSS.zip

Inputting Data

There are a few ways to input data in SPSS. The simplest way to
input data is from its own format, the .sav file.

Sometimes data doesn’t come in the .sav format. Data can come
from another program like Excel using the .xls, or .xlsx formats, It
can come as a multi-program portable file in the .por format, or as
text in the .txt or .csv formats.

Basic Practice of Statistics datasets are in the .por format.



Inputting data in SPSS manually isn’t ideal, but sometimes it needs
to be done, so that is covered here as well.

To input (import) data from a .sav file, first open SPSS. You’ll first

get a dialog like this:

{2 IBM SPSS Statistics 19 |
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This dialog can get your started quickly, but we’re assuming SPSS is

already running in the examples in this guide, so click Cancel in
the lower right.

i IBM SPSS Statistics 19

IBM SPSS Statistics

What would you like to do?

@7‘_ @E Open an existing data source
' = © Run the tutorial
CAlzers\OwnenrlDeskiop\Jack STATZ203vvssn3vmilklo "
CAlsers\OwnenDesktop\Jack STATZ03FinahCross2 I* @) e
CAlsers\OwneriDesktophJack STAT203Assnd\Cross -
=
) \’ Fun an existing gue
© Open another type of file © = =l
T} - p ‘
ore Files... ! »
Users\OwneriD ack STAT203Assn1\Luck.sp § © create new quefy™ |
using Databage Mizard
[ e ————— " |

D Don't show this dialeg in the future @ @




You'll get a window that looks like this. This is the data view
window. Sometimes called the main window

\#® Untitled1 [DataSet0] - IBM SPSS Statistics Data Editor -0 x|
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""""""" W %5& m§

|Visible: 0 of 0 Variables

............

]
T
e
5
)
fa
i
i
=
i

var || var || var || var || var || var || var || var || v

Fs

[4]

L [H]

i

IBM SPSS Statistics Processorisready | | | | | |




To open a file, click on the % icon in the upper left, or usefile
- open — data, also in the upper left.
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Then, in the navigation dialog, navigate the folder containing the

file you want and click Open.

Lookin: | |\ SPSS Guide > | @ 75k 8=

. Zombies.zav

File name: Zombies.zav

Files of type: | SPSS Statistics (*.sav) -

|:| Minimize string widths based on observed values

| Retrieve File From w |
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If you’ve done it correctly, the data should fill in the cells of the
main window.

{2 Zombies.sav [DataSet2] - IBM SPSS Statistics Data Editor
File Edit “iew Data Transform Analyze Graphs Utilities Add-ons Window  Help

SEHEe M v« v B3 M K B o
|

|

virus trt ttName log1virus var var var var
|1 19 1A 1.28
19 1A 1.28
e 1A 1.53
15 1A 1.18
20 1A 1.30
¢ | 1A 9
1A 9
1A 9
9| 23 1A 1.36
46 1A 166
6 1A 78
| 12 | 15 1A 1.18
T 1A 85
'ﬁﬂ_

Data Wiew

!

BN SPSS Statistics Proc
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Each column is a variable, a feature of the data as a whole (e.g. how

Additional notes

many viruses, what treatment has been given).

Each row is a case, which is all the information that was sampled from a

single person/city/petri dish/unit.

II?i'#Zn::ml:ril:s.sa'nr [DataSet2] - IBM S5P55 Statistics Data Editor

File Edit Wiew Data Transform Analyze

Graphs  Uliities Add-ons  Window  Help

SHEHe M « ~ B0 M B8 B

Virus trt trthame log10virus var var

1 19 1A 1.28

2 19 1A 1.28

3 34 1A 153

4 15 1A 1.18

: 22 1 i 1;: Variable Virus
7 9 1A EH | Case #7

8 8 1A 80

9 23 1A 1.36

10 46 1A 1.66

11 6 1A 78

12 15 1A 1.18

13 7| 1A 85

Data View @ Variable View
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If you need to import something from Excel, first, open the data file in
Microsoft Excel (screen below of MS Excel 2010) to see if the variable

names are included in the first line.

It’s recommended that data from Excel follow the same case/variable
setup as the .sav data, just like this screen.

|:_T|. = 9 - |= ExcelData.xlsx

m Home Insert Page Layout Formu
E7 v Je
A B C D

1 Movie Monkeys

2 12 Monkeys 0

3 |Dune 0

4 Farenheit9/11 1

3 lron Man 0

b |Titanic 0

7 |Wizard of Oz 136

8

9

10

11

12

13 .
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Then, in SPSS (screen from SPSS 19, use the = icon or File 2 Open
— Data again, but this time in the dialog, change the Files of type
pulldown to Excel before selecting the file you want and clicking
Open. (Excel files won’t appear otherwise)

Lookin: | | SPSS Guide ~| @03

£

IE_I] Excellata xl=x

i

File name: |
Files oftype!  |Excel (*.xls, * xlsx, *xlsm) Tl
F Minimi SPSS Statistics (*.sav) - | Cancel
(] Minimize § SPSSIPCH (* sys)
Systat (*syd, *.s5vs)

Portable (*.por}

Excel (*xlz, *xlzx, *xlzm}
Lotus (*w*)

Sylk (* slk)

dBase (*.dbf) hd
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When loading .por datasets, make sure the file type Portable is set.

X

Look in: | | Chapter 1 T| EA B E=
births. por facebook. por i iJSCOres. por e sattakers.por
i canadauniv.por s foodoils.por i majors. por i stockreturns.por
e carcolor.por i foreignborn. por i NUrses.por e studytimes.por
i coZemissions.por s furzeals.por i overs5.por i traveltime.por
collegecost.por i healthcare.por i ozonehole.por unmarried. por
i collegepay.por s housestarts.por i platforms.por i waterlevel.por
e elnino.por i iowatest por i radioformat.por e wood.por
File name: | E
Files of type: | Portable (*.por) ]
SPSSIPC+ (*.3y8) -~ | cancel |
D e Syetat (* =vd, *.avs)
Portable (*.por)
Excel (*xlz, *xlsx, *xlzm)
Lotus (=w*®)
avlk (*.slk)
dBasze (*.dbf)
SAS (*sasTbdat, * =d7, * sd2, * ssd01, * ssd04, * xpt) ~
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If the variable names were in the first row, make sure this box (see
arrow) is checked. Otherwise, leave it unchecked.

If your excel file has multiple sheets, use Worksheets to make sure
you have the right one (by default it will usually be right)

Then Click OK
B x|

CAUsersiOwnenDesktop\ack STATZ203\SPSS Guide\ExcelData. xlsx

E> W1 Read variable names from the firstrow ofdata
Worksheet: Sheet1 [A1:B7] -

Hange:

Maximum width for string columns: 127687

| oK ||cancel|| Hep |
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If everything was done right, your SPSS main window should look
like the screen below. “Movie” and “Monkeys” have been
interpreted as variables and not part of the data.

Note that the filename is Untitled; SPSS doesn’t open the Excel file,
it makes a copy. Changes in SPSS won’t affect the original Excel file.

7, “Untitled2 [DataSet3] - IBM SP5S5 Statistics Data Editor

Fie Edt View Data Transform Analyze Graphs  Utiites Add-o

13 : Monkeys
Movie Monkeys var

1 12 Monkeys 0
2 Dune 0
3 Farenheit 9/11 1
4 lron Man 0
h Titanic 0
b Wizard of Oz 136
o
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You can also click on cells (where a column and row intersect) and
type in new cases if you need to. “Dragonball Z” and “9001” have
been typed in.

SPSS won’t let you type letters into a numeric variable.

U7, *Untitled2 [DataSet3] - IBM SPSS Statistics Data Editor
Fie Edit \iew [Data Transform Analyze Graphs  Utilties Add-ons

SHE @M « « B &

17 - Monkeys 9001
Movie Monkeys var

1 |'12 Monkeys 0
Dune 0
Farenheit 9/11 1
lron Man 0
Titanic 0
B |Wizard of Oz 136
Dragonball Z | 9001 @
[ a1 ;




Finally, note the two tabs in the bottom left of the main window.

L7, *Untitled2 [DataSet3] - IBM SPSS Statistics Data Editor

Fie Edit View Data Transform Analyze Graphs Utilities Add-

S HE e ~ &L, =

13 : Monkeys
Movie Monkeys var

1 12 Monkeys 0
2 Dune 0
3 Farenheit 9/11 1
4 Iran Man 0
5 Titanic 0
6 Wizard of Oz 136
a

Data View ariable View

We're currently in Data View, but clicking the Variable View tab will
bring up this:
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U7, *Untitled2 [DataSet3] - IBM SPSS Statistics Data Editor 10| x|
File Edit Miew Data Transform Analyze Graphs  Utities Add-ons  Window  Help

0O F . = EEAS R E(
|%HE;& -~ Bh= M B BT g Q!
Mame Type Width Decimals Label Values Missing Columns
1 Maovie String 14 0 MNone Mone 14

Monkeys Mumeric 12 0 MNone Mone 12

Pa

|

4]

11

1 3

| Data View | Variable View

|IBM SPSS Statistics Processorisready | | | | | |

Instead of displaying the data, Variable View displays information
about each of the variables.

If you want to see more/fewer decimals, you can click on the
appropriate cell to change it.



You can change the type (String is words, Numeric is numbers)

You can also give variables more descriptive names in the labels.

\#%. *Untitled2 [DataSet3] - IBM SPSS Statistics Data Editor =10] %]
Fie Edit View Data Transform Analyze Graphs Utiities Add-ons Window Help

SHel e~ BHl R EBY BoE 019 ¢

Name H Type [ Width | Decimals Label  Values | Missing H Columns
ovie String 14 0 MName of Movie MNone MNone 14 =

onkeys Numeric 12 B = Monkeys seen in movie None None 12

>+

M Variable View

| BM SPSS Statistics Processor isready | | | || |
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Transforming and Sorting Data

This part may or may not be part of your course. It’s included
here because it’s useful knowledge for managing data in
general, and because it helps solve an example in the
crosstabs section.

Here we take a nominal variable with three categories and
transform it into a nominal variable with two categories,
effectively merging two categories together.

23



(From the dataset Ch9 24.sav, based on Exercise 9.24)
To take the three category variable Young/Middle/Old

And make a two category variable Young/Not Young

Transform = Recode into Different Variables.

Transform  Analyze Graphs  Utilities  Add-c

T E Compute Variable. ..

! E Count Values within Cases...
Shift Values...

E Recode into Same Variables. ..

Recode into Different Variables...

El Automatic Recode. ..
HPE Visual Binning...
EiE Rank Cases...




Select the variable you want to change (age) and drag it into
“String Variable = Output Variable”

Give the new variable a name in Output Variable: Name,

Then click on Change.

Before Dragging...

7, Recode into Different Variables |

Input Variable -= Output Variable: Output Variable

gq Favourite Radio [radio]

(optional case selection condition)
() oo | (aene) (Gone) (i)
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Select the variable you want to change (age) and drag it into
“String Variable = Output Variable”

Give the new variable a name in Output Variable: Name,

Then click on Change.

After Dragging...

@I‘“ Recode into Different Variables x|

String Variable -= Output Variable: Output Variable
9,,1 Fawvourite Radio [radio] age —= 7

[gu and New Values... ]

(optional case selection condition)
() o (o) (o) )

26



Then, click on Old and New Values.

U Recode into Different Variables

?El Favourite Radio [radio]
?El “oung Adult [voung]

string Variable -> Qutput Variable:

age —= 7

—Qutput Variable

Name:

age

Label:

| Chsnge

E (optional case selection condition)

o ) eese [ Reset J{ cancal] e |

27



This brings up the menu to define the old categories you have and
the new categories that you want.

In the new dialog, check Output variables are strings first

. Recode into Different Variables: Old and New Values x|
—0id Value —Mew Value
@ Walue: ()] Walue:

1 oung @ System-mis

ST OT USEr-missing

.....




Then enter the old category name in Old Value: Value
And enter the new category name in New Value: Value

Click Add and repeat the previous slide for each category.

i Recode into Different Variables: Old and New Values x|
Ol Value Mew Value
@ value: @ value: |MNotyoung
30IderAdult B
Copy old value(s)

System- or user-missing
- Oid —= New:

|'1“r"|:|ung'—:=-"'r"|:|ung‘|

“IMiddleAge’ —= NotyYoung'

@ Output variables are strings Width: a8
All other values

(commue) Ccanea) (_new)




Repeat until the Old = New box reads:

‘IYoung’ = Young’,
‘2MiddleAge’ = ‘NotYoung’,
‘30lderAdult’ = ‘NotYoung'.

Dlgur— New:

1Y oung' —> “Young]
] "ZMiddleAge’ —> "NotYoung’

30



Transforming — Example 2

You can also transform data from a continuous/interval format
into a categorical, ordinal format. This is still done under
Transform = Recode into different variables

':EH Recode into Different Variables x|
Mumeric Mariable -= Output Variable: Output Variable

&) trt yirus —= 7
Hame:

?ﬂ trtlame =

. viduslevel

ﬁ log10wirus
Label:
Crdinal wirus level

[gld and New Values... ]

(optional case selection condition)
(Lor ) (e=se ) (ot (e Gicnd

31



You can set a range of values to all be transformed into a single
value using the Range and through options.

Here, all the values from 10-29 are being coded as “Medium”

And the values 30-49 are about to be coded as “High”.

@I'“ Recode into Different Variables: Old and New Values |
Oid Value Mew Value
© Walue: @ Value: |High| |

(@] System-missing

(@] SYStEMm- 0r USEr-missing

@ Range: Old —= Hew:
10 thru 28 —= "Medium’
20 |

through
C—c
@ Range, LOWEST through e

@ Range, value through HIGHEST:

[+ Output va ridbles are strings Width:

@ au other values

(continue)  cancer | (_wep )

32



If you want “anything X or lower” to be coded together, use
the LOWEST through value

Here, anything of 9 or less is being coded as “Low”.

i Recode into Different Variables: Old and New Values x|
-0 Value —New Value
Walue: @ Walue: |Wery Low
@ system-missing
System-missing @ Copy ol value(s

System- or user-missing
Range: Old —= New:

10 thru 2% —= "Medium'

30 thru 4% —= "High’

“%% |Lowest thru 9 —= "Very Low’

@ Range, LOWEST throu
g

Ftangg, value through HIG P

(| Output variables are strings Width: 2
Allgthervalues E “onvert numeric strings to numbers "5'-=5

(comne] cancn ] s




Likewise, you can have a code for “X or higher” with the value
through HIGHEST option.

Here, anything 50 or higher is being coded as “very high”

\® Recode into Different Variables: Old and New Values

—0id Value
Walue:

System-missing

Range:

@ Ran ge, value through
30
All other values

System- or user-missing

Range, LOWEST through value:

al

—New Value

@ Value: [Very High

|.."'~ y = = —— P -
,L__,l_ S TEM-
Fo=c

— .

I _II A 115 all&| =
g L L L {8 Ry P

HIGHES
@ m Cutput variables are strings Width:

Old —= New:

10 thru 28 —="Medium’
30 thru 4% —= "High"
Lowest thru 8 —= "Wery Low’

anage |5I]- thru Highest —= "Wery High

(contnue _cance! ]

e |
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Now the numerical virus counts have been turned into
categories.

VITUS viruslevel

19 Medium
19 Medium
34 High
15 Medium
20 Medium
9 Very Low
9 Very Low
g Very Low
23 Medium
46 High
b Very Low
15 Medium



Sorting by a Variable

Problem 1.29 calls for a bar graph of universities ordered by
excellence rating. To sort data, use the top menu and go to

Data = Sort Cases

2, *Untitled2 [DataSet1] - IBM SPSS Statistics Data Editor

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

!-F—‘:-.r ﬁ [E ._L;:Deﬁnegariable Properties... % gﬁ ﬁ E E

,._dJ Set Measurement Level for Unknown...

1:
I_@ Copy Data Properties. ..

T var var var
B

E Define Dates...

Otta

Calg
York

Briti E Identify Duplicate Cases...
Mt

Toro E,' Sort Cases...

Con Sort Variables. ..

Albe [ Transpose. .
Mec 3 Merge Files b

Define Muliple Response Sets...

== I = B o B SR S T o R




In the dialog that pops up, move the variable you which to sort

by into the “Sort by” box, by either dragging or using the -
button. Then click OK.

In problem 1.29, you want to sort by [excellen].
x|

Sort by:

Ao .
%  [excellen] — A=cending

& [universi]

Sort Order

@ Ascending
() Descending

Lo J[ paste ]| Reset | cancel||_tep |
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Your data should now be sorted:

| universi
Ottawa

Calgary

York
BritishColumbia

Toronto

Concordia
Alberta

McGill
Waterloo
WesternOntario

o 20 || =) || ||om | ||| R =

—h
—

Problem 1.29 has only 10 rows, so this could have been done

excellen

11
14
18
18
21
21
23
26
36
38

manually, however, if there were 10,000 rows like there are in

some professional datasets, that wouldn’t have been possible.

38



One-Variable Graphs

Here we build a bar graph, histogram, a boxplot, and a side-by-side
boxplot using the datasets radioformat.por, descriptives XYZ.sav

and dragons.sav

Quick reference:

Analyze - Descriptive Statistics = Frequencies
Graphs = Legacy Dialogs = Bar

Graphs = Legacy Dialogs = Histogram

Graphs = Legacy Dialogs = Boxplot

Graphs = Legacy Dialogs = Pie

39



forthe Bar Graphsin .,

load the radioformat.por dataset and use the menu options:

Graphs = Legacy Dialogs = Bar

Graphs  Utilities Add-ons  Window  Help

jull Chart Builder...

Graphboard Template Chooser. ..

Legacy Dialogs ’ | ki Bar..




In the first dialog,

- use the Simple option (only one variable to deal with)
- Choose Values of individual cases (each row is a category)

- Click Define
x

Simple @

Clustered

H35

Stacked

Diata in Chart Are

© Summaries for groups of cazes

©) Summaries of separate variables

$ ® values of individual cases




The height of the bars should be the % of market share, so put
pctshare in the Bars Represent box.

The labels should be of the music formats themselves, so under
Category Labels, choose Variable and put format in the box.
x

Bars Represent:
-» | &7 [pctshare] | -

Category Labels

© Case number

@ Wariable:

) C—)

[ > (o (oo (s s v |

Click OK, and you’re done!




To builda NIStOgram

Option 1: In Graphs = Legacy Dialogs = Histogram...

\® Descriptives XYZ.sav [DataSet5] - IBM SPS5 Statistics Data Editor O] x|

Fie Edit Miew Data Transform Analyze Graphs  Ulilities Add-ons  Window  Help

ErrErreits DB A0 %
= Graphboard Template Chooser... E — &Y
| | : |Visible: 3 of 3 Variables
Legacy Dialogs 4 Bar...
| X " ¥ " I var I var I var - || var || var " var
1 4.00 1.30 3.27 [l 20 Bar.. -
12.00 45 121 Line...
4.00 - 61 122 Area...
37.00 -49 250 B P
2.00 1.04 8.81 High-Low...
6| 28.00 410 291 B Boxpt.
__TI|r g.00 -T2 3587
Error Bar... ”
22.00 172 7
II' 26.00 40 6.72 Population Pyramid...
1?00 125 183 E ED&ﬁEFJ'DDt...
48.00 53 90 Histogram...
77.00 79 112
68.00 1.44 9.22 | |
1™ [+]
Data View | Variable View
|Histogram... IBM SPSS Statistics Processorisready | | | | |
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Select what you wish to make a histogram of, drag it to variable

Template

D Use chart specifications from:

Lok ][ paste [ Reset ]| cancel ][ tep |

If you wish to compare the distribution in the histogram with the

normal, check ”display normal curve”. Then click OK.

44



In the output window, a histogram of your variable will appear.

129 Mean = 32 .95
Std. Dev. = 21 145
N =100

10

- /

Frequency
b}
"‘-\.._H

. / . ‘\\m

| I 1 1
-20.00 .00 2000 40.00 60.00 30.00 100.00

X




Option 2: In Analyze > Descriptive Statistics > Frequencies

. *Wk1-3Ex2_1.sav [DataSet2] - IBM SPSS Statistics Data Editor - 10| x|
ieww Data Transform Analyze Graphs  Utilities Add-ons  Window  Help

File dit Wi

SHOLY m.. (BRESEA
Descriptive Statistics » Frequencies. . e L

33X |22.00 Tables 3 - 3 0f 3 Variables

X Y Compare Means k -

| 1 | 400 4 General Linear Model r -

12 00 Generalized Linear Modelz  *

4.00 Mixed Models 3

3700 Correlate k

i "

8.00 ] Dimension Reduction >

20 b

III 26.00 Nonparametric Tests k i

17.00 Forecasting »

45.00 Survival »

77.00 Multiple Response r

68.00 ] Miz=ing Value Analysis...

5.00 Multiple Imputation F

13.00 Complex Samples F

2.00 Quality Control P

A . 27.00 ROC Curve... ' hd

[ e n—— [t
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Drag any variables of which you wish to build histograms from the

field on the left (empty in screen) into the variable(s) field.

Click on “Charts”, on the right end of the dialog.

\#* Frequencies 9 X|

¥ariable(s): >
= > (somics. )

Lz | (_£ormat... |

! 4

| Display frequency tables

47



Choose the “Histograms:” radio button, click Continue, then OK.

U™ Frequencies: Charts El

—Chart Type

Mone
Bar charts
Pig charts

|:| Show normal curve on histogram

—Chart Values

The same histogram as before will appear in the output.



Boxplots (Grouped by case)

For the boxplots in 2.43, the gastricbands.por dataset has all the
numeric data in a single column, so you can leave options as they
are: Simple, and Summaries for groups of cases

x
EEI}IE Simple

Eﬁ qﬂ Clustered




Loss is the variable we’re interested in, so it goes in Variable.

The boxplots will be split by whatever we put in the Category Axis.
In this case, either group or groupnum will do, but group is more

informative.

'hi" Define Simple Boxplot: Summaries for Groups of Cases

% [groupnum]

Variable:
? & oss
Category Axis:
% (& rroup
Label Cazes by :
]

Click OK, and you’re done!
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Boxplots (Separate Variables)

To build a boxplot in SPSS, go to
Graphs = Legacy Dialogs = Boxplot

File Edt View Data Transform Analyze Graphs Utlites Add-ons Window  Help

=— - . il chart Buiker... :I_“I e A e P
|- ] L:——r.] @H iR P _% e T (51 md >

|

— @ Graphboard Template Chooser...
Mame Tyfrpe Legacy Dialogs N Elar Columns - -Align Measure
1 X MNumeric 20 = = 8 = Right & Scale
2 Y Numeric 20 2 [ 2-0 Bar.. 7 = Right & Scale
3 z Numeric 18 2 & Line.. 6 = Right & Scale
- @ Ared...
5 I
L High-Low...
; E Boxplot... @
q @ Error Bar...
1::, ﬂ Population Pyramid...
11 E Scatter/Dot...
12 Histogram...
13

14



X, Y, and Z are separate variables. Therefore, in the boxplot
dialog, we will switch the radio button to “Summaries of

separate variables” before clicking “Define”.

x
EE EIE Simple

Eﬂ q;] Clustered

Data in Chart Are

) Summaries for groups of cases

| Define | | cancel || Help |




Move the variables you want into “Boxes Represent”
Then click OK

i Define Simple Boxplot: Summaries of Separate Variables il
Boxes Represent:
& %
& v
Py » |z |

Label Cazes by :

= |

—Panel by

Rows:

-y
Columns:

-y

> (Lo ) peste | (cset ) cance) _ten |




This is the result. Side-by-side boxplots can be used to
compare more than 2 variables.

1007

a0

B0

40

20

=20
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Including only one variable in boxplots will give you one
boxplot, including multiple variables will give you side-by-
side boxplots on the same scale.

3.007

2.00

1.007

00

-1.00

-2.007

-3.00

a4
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To build a Pie Chart,

Graphs 2 Legacy Dialogs = Pie

. Dragons.sav [DataSetl] - IBM SPSS Statistics Data Editor
File Edit \iew Data Transform Analyze Graphs  Uliities Add-ons  Window  Help

T

%! E,%i - il chart Buiider.. ﬁ 523 :E

Graphboard Template Chooser...

Name Type _ '
1 case "Numeric "3 Legﬂf}r Dilogs ' . Bar...
sex Mumeric 1 Sex 0=Male, 1 .. Ll 2-0 Bar...
culuur Mumeric 1 0 Colour 0=Green__| I:ine...
_ age Numeric 4 1 Area...
_ length Mumeric 4 1 B Fie...
III weight Mumeric B 1 T

Then choose summaries for groups of cases, and define.
x

Data in Chart Are

@E Summaries for groups of cases

{©) Summaries of separate variables

) values of individual cases
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Choose a variable and drag it into Define Slices by: then
click OK.

. Define Pie: Summaries for Groups of Cases

rslices Represent

f caze @ N of cases © % of CASES m
{l Sex I=Male, 1 =Female... © Sum of variable
& Agein Years [age] -

&7 Length in cm [length] - Variable
f Weight in grams [weight]
f Cube root of weight (g...

LN

Define Slices by:
E Colour 0=Green, 1=Fancy [cul...”

—Panel by
L3
. Mest variables (no empty rows
Columns:
‘)

Il est variables (no empty columns

Template

|:| Use chart specifications from:

(Lox ) (easte ) (goset  cancet) _tew |




This will open the output window, which will include your

pie chart. To ad
the chart and c

d labels, percentages, and a title, right-click

noose Edit Content 2 In Separate Window.

Cut

Copy
Pazte After

Export...
Edit Content

O=Green,
1=Fancy

Create/Edit Autoscript...

Colour

Ho
(g

In Separate Window

58



This will open the chart editor.

In the chart editor, you can add frequencies by double-clicking
on the pie, and then choosing

Elements = Show Data Labels
(or right-clicking the pie = Show Data Labels)

In the window that pops up, just click close. Percent is the
default option, so nothing else is needed.
[T
File Edit View  Options Elementz Help
iJ o o0 = X Y | 7 B8 Data Label Mode

! J Lii, show Data Labels

e ]
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Also in the chart editor, you can choose to add a title in

Options =2 Title

Fiie Edt \iew Options Elements Help

- ®© o E ﬁ ]_L;--E:i"i'i':e_-e

| SansSerif b_--i:i:i'i':i_'e
@ hl[iﬁE E:'---_—Z_a
‘ = it

Then type in your title then closing the dialog that appears.

e

File Edit View Options Elements Help
o BEXYRABS B|LEY Cl=mML Ewiiis =1
= = AR —F

J - ~ |B I £

| BB L G W e AW

Type in your title here
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The result is a pie chart with a title and frequencies.

Pie Chart of Dragon Colour

Colour
O=Green,
1=Fancy

Bo
(WK
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Descriptives

In this chapter, we calculate central measures like the mean and
median, and measures of spread like the standard deviation and
interquartile range (IQR) from the dataset Descriptives XYZ.sav

Quick reference:
Analyze > Descriptive Statistics =2 Frequencies
Analyze > Descriptive Statistics = Descriptives

Analyze > Descriptive Statistics = Explore
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- First, open a file as shown in Inputting Data.

To calculate the mean, median, IQR, or standard deviation, go to

Analyze > Descriptive statistics > Frequencies

U7 *Wk1-3Ex2_1.sav [DataSet2] - IBM SPSS Statistics Data Editor -0l x|
File Edit “iew Data Transform Analyze Graphs Utiities Add-ons Window  Help

ErTyrr s o Dol B o |
— - ' Descriptive Statistics » Frequencies... = el
|33:x |22.00 Tables P | ofNives. : 3 0f 3 Variables
| ¥ " Y Compare Means 3 = |_
| 1 | 4.00 E General Linear Model g e
| 2 | 12.00 Generalized Linear Models  F —
| 3 | 4.00 Mixed Models 3 [ e
| 4 | 37 00 Correlate g [ PP Piots...
| 5 | 200 Eegfessinn g E Q-0 Plots...
| 6 | 28.00 P nglln.ear g
Classify r
| ! | 8.00 Dimensicn Reduction g
| 2 | 22.00 ] Scale 3 |
| d | 26.00 Nonparametric Tests g i
| - | 17.00 Forecasting g
| 1 | 48.00 Survival r
| 12 | 77.00 Multiple Response k
| 13 | 68.00 @ Missing Value Analysis. ..
| 14 | 5.00 Multiple Imputation k
| 15 | 13.00 Complex Samples k
| 16 | 2.00 Quality Control g
L |‘ 27.00 [ roc curve... IPIE
K S——
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In the dialog that appears, uncheck ‘Display Frequency Tables’.

Select all the variables you’re interested in and move them to the
right by dragging or using the > button in the middle.

13; Frequencies _ ﬁ

¥ariable(s):
& x
EY
: f -

! o

| Display frequency tables

L0k J [ paste J{ Reset || cancel|_tep |

Click on “Statistics” in the upper right of this dialog window, and a

second dialog window will open.
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Check “Mean”, “Median” (upper right), and “Skewness” (lower
right), then click “Continue” in the lower left. to close this dialog.
Click “OK” in the dialog with the variables listed.

x|
Percentile Values Central Tendency
| Quartiles || ¥ Mean
[ Cut points for: equal groups l&f| Median @
"] Percentile(s): ] Mode
[E Sum

EI Walues are group midpoints

Dizpersion Diztribution

[ Std. deviation | Minimum o Skewness
|| variance (] Maximum [ Kurtosis
| Range (] S.E. mean

[ > (o) i
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A results window should open, giving you the mean, median, and
skew of our three variables.

R
Edit Wiew Data Transform Insert Format Analyze Graphs  Utiities  Add-ons  Window  Help
% R ! ¥ 4
W |ﬁ: L
3 - T Rl
B {&] output /ORDER=RNALYSIS. -
- [® Log
=2 @ Frequencies ]
-+ Title = Frequencies
....... % Nﬂtes
-------- =) Active Dataset
________ 5 Statistics [DataSet2] C:\Users\Owner\Desktop\Jack STATZ203\Wkl\W
Statistics
i " b r
[ walid 100 100 100
Missing ] ] ]
ilean 32.9400 -1780 47477
Median A0.4000 - 2360 2.9067
Skewness A3 74 .ars
Std. Error of Skewness 241 24 2
=
gr——_— [*]
|IBM SPSS Statistics Processor is ready | | |



Calculating the standard deviation from SPSS is the same as

calculating the mean, median, and quartiles:

Analyze s Descriptive Statistics > Frequencies

Choose your variables, click on “Statistics”

HE, *Wk1-3Ex2_1.sav [DataSet2] - IBM SPSS Statistics Data Editor

File Edit View Data Transform Analyze Graphs Utiities Add-ons Window  Help

=10l

33X

SHS I

LE= == T = RS L S VR S B

10
"
12
13
14
15
16
17

X Y
4.00
12.00
4.00
37.00
2.00
28.00
.00
22.00
26.00
17.00
48.00
77.00
68.00
5.00
13.00
2.00
27.00

1

Reports

Descriptive Statistics

Tables

Compare Means

General Linear Model

Generalized Linear Models

Miced Models

Caorrelate

Regression

Loglinear

Classify

Dimension Reduction

Scale

MNonparametric Tests

Forecasting

Survival

Multiple Response
Missing Value Analysis...

Muttiple Imputation

Complex Samples

Quality Control

ROC Curve...

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

P =

E Freguencies...
E Descriptives. ..
&. Explore...

@ Crosstabs. .
[ Ratio...

[ P-F Piots...
B a-aPiots. .

A~

B: 3 of 3 Variables

i

var

Kl

[H]

Data View @ “Wariable View

@"ﬁ Frequencies

\V

-

[ Display freguency tables

)

Wariable(s):
& x ¢

&y
&z

(Lo ) () (st ) Ccnce) i)

Ilﬁ

Statistics
Charts...

Format...
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¥ Freguencies: Statistics

—Percentile Values

| iQuartiles

[ Cut points for: 10 equal groups
"] Percentile(s):

Check off “Std. deviation” and “Variance”

—Central Tendency
|| Mean
[] Median
[] Mode

[] Sum

—Dizpersion
lof Std. deviation [ | Minimum
o \Variance =] Maximum
|:| Range |:| 5.E. mean

|:| Values are group midpoints

~Distribution
[ Skewness
[ Kurtosis

(contiue _cancet ] _rep ]
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Standard Error of the mean (Sometimes called Standard Error)

is also listed here as S.E. Mean.

'I.i!' Frequencies: Statistics

—Percentile Values

[ |iQuartiles

|:| Percentile(s):

|:| Cut points for: 10

equal groups

== ]
(1] .

—Central Tendency
i Kean
[ Median
[] Mode

("] Sum

—Dizpersion
[« Std. deviation
& \ariance
|:| Range

= Minimum
& Maximum
I 5.E. mean

|:| “Walues are group midpoints

Distribution
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You can also find percentiles by checking Percentile(s), typing
in a value from 0 to 100, and clicking Add.

W™ Freguencies: Statistics x|
—Percentile Values —Central Tendency
| Quartiles ' Mean

|:| Cut points for: 10 m Median

|| Percentile(s): [C] Mode

| Add (2238 1 Sum L

|:| Values are group midpoints

—Dispersion —Distribution
¥l Std. deviation & Minimum = Skewness
(| variance || Maximum "] Kurtosis
|:| Range |:| 5.E. mean

=
e -~



Final note: You can right-click on, and copy-paste tables and
graphs from SPSS into a word document or MS paint program.

Here are the results from directly copying the table from the
exercise above and increasing the font size.

Statistics

X Y Z

N Valid 100 100 100

Missing 0 0 0
Mean 32.9500 -.1780 47477
Median 30.5000 -.2360 2.9067
Std. Deviation 21.14518 98133 3.48949
Variance 447.119 963 12.177
Percen 25 15.2500 -.8246 1.8547
tiles 50 30.5000 -.2360 2.9067

75 48.0000 4913 8.4302
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Correlation and Scatterplots

Here we will find correlations and construct scatterplots using
the Dragons.sav dataset.

Quick Reference:
Analyze > Correlate - Bivariate
Graphs = Legacy Dialogs = Scatter/Dot
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To find a correlation (using Dragons.sav) in SPSS, go to

Analyze = Correlate = Bivariate

Analyze Graphs  Utilities Add-ons  Window

Help

Heports

Descriptive Statistics
Tables

Compare Means

General Linear Model
Generalized Linear Models
Mixed Models

Correlate

Regression

Loglinear

Classify

* Y ¥ ¥ F¥F ¥ ¥ ¥ ¥ ¥ ¥

8 %

wel

| Partial...

E Distances...
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Pick the variables you want to correlate, drag them to

variables. Then click OK.

'3"# Bivariate Correlations x|
\ariables: Options..
ﬁ case ﬁ Length in em [length]
,{I Sex 0=Male, 1 =Female... @ Weight in grams [weight]
,{I Colour 0=Green, 1=Fa...
ﬁ Age in Years [age]
ﬁ Cube root of weight (g...
ﬁ test

Correlation Coefficients

@ Pearson EI Kendalls tau-b @ Spedarman <
Test of Significance

@ Two-tailed © One-tailed

@ Flag significant correlations

(Lo ) Conse) s ) (canc) |

The default coefficient is Pearson.
If you also want the Spearman coefficient check its box.



There is a correlation of r =.940 between weight and height.
It’s a significant correlation, with a p-value of less than .001

(appears as Sig. (2-tailed) = .000)

Correlations

Weightin
Length in cm Hrams

Length in cim Fearson Carrelation H40

Sig. (Z2-tailed) aa
I a0

IN Qrams BArs0n Correlaton
aig. (Z-tailed)

Also, anything correlates with itself perfectly, so the
correlation between length and length is r= 1
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You can calculate the bivariate correlation of more than two
variables at once by dragging them into variables .

\f®. Bivariate Correlations |
Variables:
= Lplions

ﬁ' case

ﬁ Age in Years [age]
Sl sex 0=Male, 1 =Female... &7 Length in cm [length]
d:l Colour 0=Green, 1=Fa... ﬁ Weight in grams [weightﬂ

ﬁ Cube root of weight (g...

— Correlation Coefficients

m Pearson |:| Kendall's tau-b |:| Spearman

— Test of Significance

@ Two-tailed © One-tailed

@ Flag significant correlations

(o) (e ) st (e e




The table given in the output will be of every pair of variables.

Correlations
Weight in
Age inYears | Lengthin cm Qrams

Age inYears Fearson Correlation 1 -.023 143

Sin. (2-tailed) B0 013

[+ 300 300 200
Length in cm Pearson Correlation -023 1 840"

Sin. (2-tailed) 690 .00n

[ 300 300 300
Weightin grams  Pearson Correlation 143 840" 1

Sig. (2-tailed) 013 000

[ 300 300 200

* Carrelation is significant at the 0.05 [evel {2-tailed).
= Correlation is significant atthe 0.01 level {2-tailed).

N is the number of cases with BOTH variables.
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To build a scatterplot, go to

graphs = legacy dialogs = Scatter/Dot

Graphs  Utiities Add-ons Window  Help

jilll Chart Builder.. e ﬂl-* aass
M Em el
e Graphboard Template Chooser... =
. Legacy Dialogs P Bar..
colour age [ength B
“ L [lH 20 Bar..
0 4.9 228 | [ Line..
0 5.7 27.6 Egrea...
0 4.4 324 B pe..
0 3.2 375 High-Low...
0 8.5 Eh
Boxplot...
0 29 256 | [ Boxp
0 20 0.6 E Error Bar...
0 23 2 7 E Population Pyramid...
1 49 27 b E Scatter/Dot...
1 3.0 29.1 Histogram...




In the dialog, choose Simple Scatter if it’s not already picked,

and click Define.

U™ Scatter/Dot |

Simple . Matrix 2. | Simple
Scatter Scatter || E==== | Dot

. ':I'l Overlay ||« J.+| 3-D
ﬂ" il Scatter e i | Scatter

=D G




Move the independent variable into the x-axis,

And the dependent variable into the y-axis,

X|
Y Axis: -

@5) case m ﬁ Weight in grams [weight]

7l Sex 0=Male, 1 =Female.. X Axis:
% Length in cm [length]

,{I Colour 0=Green, 1=Fa... -y
ﬁ Age in Years [age]
‘g‘? Cube root of weight (g...

|_OK || Paste || Reset || cancel|| Hep |

then click OK (way at the bottom)
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The result:

Weight in grams

1400.0-

1200.07

1000.0-

300.0

G00.0-

400.0

200.0

0+

10.0

I
30.0
Length in ecm

=0.0
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1400.0 o

1200.0

1000.0

500.09

600.0

Weight in grams

400.09

200.07

Length in cm

Each dot represents a case, the farther right it is the longer
that dragon. The farther up it, the heavier that dragon.
Compare the scatterplot to the correlation between length

and weight shown earlier in this section.
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Regression

In this section we investigate further the relationship
between the variables in the Dragons.sav dataset.

We look at simple regression,
regression on a dummy variable,
multiple regression,

drawing the regression line and
building the residual plot.

Quick Reference:

Analyze - Regression = Linear
Graphs = Legacy Dialogs = Scatter/Dot
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The regressions will be done through

Analyze = Regression =2 Linear

Analyze Graphs  Utilities  Add-ons  Window  Help

Reports ar E mﬁ = A
Descriptive Statistics 3 Ezz=:
Tables k
Compare Means 2 length weight P —
General Linear Model k b
Generalized Linear Modelz b 343 6697
Mixed Models 4 248 3734
Correlate r 0.0 EER.B
i il M| [E sutomatic Linear Modeling...
Loglnear " Linear...
Classify 3 -
. ) . i Curve Estimation.
Dimension Reduction 2 -
Scale b Partial Least 3
Nonparametric Tests b | [ Binary Logistic.
Forecasting r E Muttinomial Logi®
Survival * | B ordinal..
Multiple Response 3 E T
robit...
Missing Value Analysis...
. ! Monlinear...
Multiple Imputation 3 -
Complex Samples b m Weight Estimation...
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For a simple regression, put your response variable (Weight) in the

dependent siot.

Put your explanatory variable in the Independent box.

i, Linear Regression

= ! Dependent:
y T - |

& Weight in grams [weight]
o1l Sex 0=Male, 1 =Female...

~Block 1 of 1
d Colour 0=Green, 1=Fa...

ngeinYears[age] @

& Length in cm [lengt . Independent(s):
& Cube root of weighflia.e L | & Length in cm length] |

Ix

et

Selection Variable:
2 | (e

WLS Weight:
2 | |

85



After clicking OK, these are the results.

The model summary tells you what proportion of the

variance in the response was explained by your explanatory

variable as R-squared

Model Summary

Adjusted H Std. Error of
Model F F Square Sfuare the Estimate
1 5404 B85 884 26228

a. Predictors: (Constant), Lenagth in cm

In a simple regression, this should be the Pearson

correlation squared.
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The coefficients table is the important one.

Standardized

Unstandardized Coefficients Coefficients
Model B Std. Error Beta t Sig.
1 (Constant) -470.788 20.220 -23.283 .000
Length in cm 34.154 715 940 47.771 .000

a. Dependent Variable: Weight in grams

In the Unstandardized Coefficients B column,
(Constant) is the intercept.

Length in cm is the slope.

The Dependent variable is mentioned at the bottom.
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Standardized
Unstandardized Coefficients Coeflicients

Model B Std. Error Beta t Sig.
1 (Constant) -470.788 20.220 -23.283 .000
Length in cm 34.154 715 940 47.771 000

a. Dependent Variable: Weight in grams

In this case, a bearded dragon with zero length weights -470
grams on average.

For every increase of 1 cm of length, the average weight
increases by 34.154 grams.
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Standardized
Unstandardized Coefficients Coeflicients

Model B Std. Error Beta t Sig.
1 (Constant) -470.788 20.220 -23.283 .000
Length in cm 34.154 715 940 47.771 000

a. Dependent Variable: Weight in grams

We can also see that p-value is less than .001 (Sig. = .000), this
is strong evidence against the null hypothesis that the true
slope is zero.

The large t-score of 47.771 of the slope also indicates a slope.
t = 0 would indicate absolutely no evidence
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We can draw a scatterplot with the regression equation.

First, build a scatterplot with Graphs = Legacy Dialogs =2
Scatter/Dot.

Use the same response/dependent for Y and
explanatory/independent for X as you did in the regression.

@'ﬁ Simple Scatterplot

x|
Lot
ﬁ case ﬁ Veight in grams [weight]
Options...

Sl Sex 0=Male, 1 =Female... X Axis:

,;[I Colour 0=Green, 1=Fa... _

. ﬁ Length in cm [length]
ﬁ Age in Years [age]
ﬁ Cube root of weight (g... - et Markers by:




In the output, Right-Click on the Scatterplot and choose

Edit Content = In Separate Window.

Weight in grams

1400.04 ©
1200.0
Cut ©
1000.0
Copy
o]
Paste After
800.07 Create/Edit Autoscript...
Export...
5000 Edit Content In Separate Window
4000
200.07
0
T ! ! | )
100 200 300 400 s0.0

Length in ¢cm

91



In the chart window that pops up, choose

Elements =2 Fit Line at Total

j™ Chart Editor
File Edt \iew Options Elements Help

|4 o = X Y % 7 HH Data Label Mode = = @1
: ‘“ ki, Show Data Labels = = A
| BB G i e BBl show Erorsas
E Add Markers

[, Fit Line at Total
1400.0 Bf.'_ e at Subornlns

E, Interpolation Line

1200.09 [& Show Distribution Curve

l‘— e T
T T = =
e T L ﬂ
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We're doing a linear regression, so the fit line should be set to
Linear (this is the default), then click Apply.
xl

|:| Display Spikes |:| Suppress intercept
—Fit Method

=2 () Mean of ¥ 2| © Quadratic

Cubic

% of points to fit: o

Kernel: |Epanechnikov =

—Confidence Intervals

@ Mone
Mean
Individual

laomy) (concel] (ep)
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Close the chart editor and the scatterplot with the regression

line will remain.

RZ Linear = 0.885

1400.04 o

1200.07

1000.0

300.05

G00.0

Weight in grams

400.0

200.07

1
10.0 200 30.0 40.0 50.0
Length in cm



Another graph we may be interested in is the residual graph.

When setting the variables for regression, click on Plots

'I.i!' Linear Regression

Dependent:

ﬁ case > ﬁ Weight in grams [weigh | oy
{I Sex O=Male, 1 =Female...| g1 1 0F 1 w
{I Colour 0=Green, 1=Fa...
&7 Age in Years [age] Previous
&7 Length in cm [length] Independentia):

ﬁ Cube root of weight (g... @ Length in cm length]

X

*

Wethod: |Enter 2

Selection Wariable:

Case Labels:

WLS Weight:

(o) (o) (g ) comen e

¢ ) ¢




Then put ZRESID in the Y slot, and

DEPENDNT in the X slot. Then click Continue and OK.

\® Linear Regression: Plots

DEPEMDNT

*ZPRED
*ZRESID
*DRESID
*ADJPRED
*SRESID
*SORESID

—Scatter 1 of 1

» *ZRESID

X

—Standardized Residual Plots

[ Histogram
|:| Mormal probability plot

- DEPENDNT

E? e all partial plots

| continue | | cancel || Help |
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Along with the rest of the regression output, the residual graph

will appear. There should be no obvious patterns if the
regression works. In weight vs. length, there could be issues.

Regression Standardized Residual

Dependent Variable: Weight in grams

Scatterplot

7

1
2000

T
400.0

1 ]
G00.0 g00.0

Weight in grams

1
1000.0

I
12000

T
1400.0
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When editing a plot in a separate window, some other options
you have include...

Changing the bounds of the graph.
Edit = Set Y-Axis, and Edit = Set X-Axis

Put a reference line (especially useful for residual plots)

Options = Y-AXis reference line, then click Apply
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Other Regression Examples

We can also do regression on dummy variables. These are
variables coded so that 0 means one category and 1 means
another. Example: Weight as a function of colour.

Weight is interval, and colour is a dummy variable.
O = Green

1 = “Fancy”, anything but green.
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Here it is in Analyze = Regression = Linear. Then Click OK.

ﬁ case

{I sex O=Male, 1 =Female...
{l Colour 0=Green, 1=Fa...
ﬁ Age in Years [age]

&7 Length in cm [length]
ﬁ Cube root of weight (g...

Dependent:

-

ﬁ WWeight in grams [weight]

Block 1 of 1

Previous | Mext

Independent(s):

111

m Colour 0=Green, 1=Fancy [colour]

Method: |Enter

Selection Variable:

-y Rule
Case Labels:

-
WLS Weight:

up

Lok ) (enste ] Roset ) canca)) _ee |
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Here is the output for Weight vs. Colour.

Coefficients™
Standardized
Unstandardized Coefficients Coefficients
mModel B atol. Errar Beta t =i.
1 (Constant) 443.061 12.271 26514 000
Colour 0=Green, 1=Fancy 105.0549 22.403 2BZ 4 B39 000

a. Dependent Yariable: Weight in grams

The intercept (448.061) is the average weight when all the
explanatory variables are 0. In this case that just means the

average green dragon weight.

The slope (105.059) is the average amount a fancy dragon is
heavier than a green dragon.
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Multiple explanatory variables can be included by putting

then both in the independent(s) box.

'n?’ Linear Regression

Dependent:
g& case > |g& Weight in grams [weight] |

ofll Sex 0=Male, 1 =Female...| gy g or 4
E|:I Colour 0=Green, 1=Fa...

ﬁ Age in Years [age]

ﬁ Cube root of weight (o ﬁ Length in cm [length]
E ?'!" ﬁ Age in Years [age]

usos

Selection Variable:

111N

| |
Caze Labels:

2 | |
WLS Weight:

| |

| ok || paste || Reset || cancei|| Hep |

This is weight as explained by Length AND Age together.
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The output gives an intercept and two slopes, one for each
explanatory variable.

Coefficients®
Standardized
Unstandardized Coefficients Coefficients
mModel B atd. Error Beta t Sig.
1 (Constant) -540.334 19,594 -28.088 0an
Length in cm 24,292 B27 944 54 694 o0
Ade inYears 17.336 1.820 164 §.527 o0

a. Dependent Variahle: Weight in grams

The slope for length here is the amount weight increases on
average as length increases AND while age stays the same.
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Crosstabs, Odds Ratio, Chi-Squared

Crosstabs are tables of combinations of two categorical
variables. Odds ratio and Chi-Squared are tool we can use
to investigate the relationship between these variables.

Here we do a 2x2 crosstab and compute the odds ratio,
Do a 3x3 crosstab and calculate the expected frequencies
and chi-squared, and merge two categories together to fix
an potential problem.

Quick Reference:

- Analyze s Descriptive Statistics > Crosstabs
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First, a 2x2 crosstab from Ch9_15.sav, based on the textbook
exercise 9.15. (Taken Driver course vs. Passing Test)

Analyze s Descriptive Statistics > Crosstabs

E mAss1Q3.sav [DataSet2] - IBM SPSS Statistics Data Editor
File Edit Wiew Data Transform Analyze Graphs  Utiities Add-ons  Window  Help

'L__:'i' I I [ ] . " Reports 3 | it} :ﬁﬁ -ﬁ» |
= Descriptive Statistics * | [ Frequencies.. _|
4
VL= E Descriptives... L
case mather Compare Means 3 % Explore...
1 1/ Befare General Linear Model b % -
) ) Crosstabs. .
9 2 Befare Generalized Linear Models  F E o
: E Ratio...
3 3 Before Mixed Models
Correlate b E P-P Piots...
4 4 Before = El
Regression k 0-0 Plots. .
5 5 Before == -
Loglinear 3
B & Before -
Classify b
7 7 Befare
Dimension Reduction b
8 8 Befare
Scale b
8 9|Before Nonparametric Tests b
10 10 Before .
Forecasting b
11 11 Before Survival b
12 12 Before Multiple Response 2
13 13 Before Missing Value Analysis...
14 14 Before Multiple Imputation 3
15 15 Before Complex Samples r
16 16 Before Quality Control [ 3
17 17 Before ROC Curve..
18 18 Before TG
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- In the crosstab dialog, move one variable to FOWS and one

to columns.

?s
11

Columnis):

IE Course
ol

F

—Layer 1 of 1

["| Display clustered bar charts

|:| Suppress tables
oK J[ paste [ Reset |{ concel][ _teb |
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- For the odds ratio, click on the statistics button in the
upper right.

Row(s):
&y test
-y
Column(s): E :
Pﬁ — ey
-y
—Layer 1 of 1
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- To calculate the odds ratio, check off risk.

- I1t’s under “risk” because odds ratio is related to relative

risk.
™. Crosstabs: Statistics x|
Clicnisquare ] correlations
—MNominal —Ordinal

|:| Contingency coefficient |:| Gamma

[ Phiand Cramer's \/f [ Somers’ d

[ Lambda [] Kendall's tau-b
|:| Uncertainty coefficient |:| kendall's tau-c

—Mominal by Intervalf | Kappa
o e
. ] McNemar

| Cochran's and Mantel-Haenszel statistics

(==

| continue | | cancel || Hep |
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- In the output window, the crosstab will appear with the
labels instead of the variable names if you set them.

test * course Crosstabhulation

Count
CoUrse
Mo Yes Total
test F il 11 o 19
Fass ! 16 23
Total 18 24 42

Another name for a crosstab is a contingency plot.

Here, there are 24 people that took the driver’s course.

Of those 24, 16 of them passed.
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The output will also include the odds ratio since we checked
the Risk box. Here is the odds ratio table.

Risk Estimate

walle

45% Confidence [nterval

Lowwer

nper

Cdds Fatio far test (Fail !

For coho course = Mo
For cohor course = Yes
M of Valid Cases

3.145

1.90%
B03
42

REEN

RENRE!
333

11.213

3.4936
1.045

In the sample, the odds are 3.143 times as high that someone will

pass their driver exam if they’ve taken the course.

We also have the confidence interval of the population odds ratio.
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Now let’s try with a 3x3 cross tab, Ch9 21.sav, based on music
choices and age groups.

We start the same way:
Analyze - Descriptive Stats = Crosstabs

Then put one variable in row, and the other in column.

Anakze Graphs  Utiities Add-ons Window  Help

i Crosstabs x
Regors [ an @2 o B =
Descriptive Statistics 4 @ Frequencies... Rowis):
Tables F - 93 Young Adult [young] 9& age =
- E Descriptives... Y ciatistics. |
Compare Means k =
% Explore...
General Linear Model P Column(s) =
Crosstabs. .. Column(s}: -
Generalized Linear Models  F E = 9 e
: a
Mixed Models P Ratio...
Correlate F E P-P Plots...
Regression k [ o-0 Piots... Layer 1of1
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The odds ratio doesn’t make sense for a 3x3, but we can
calculate the expected values and the chi-squared statistic.

First, go to Cells.

\#*. Crosstabs x|
Row(s): [ Exact ]
&4 “Young Adult [youna] o4 age __
i Statistics..
7
Columnis): [ = ]
ormat...

|j%| Favourite Radio [radio]

|—Lﬂ1,r&r1 of 1 |
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From the cells menu, you can decide you want to see the
observed frequencies (on by default), the expected
frequencies (off by default), or both.

x

Counts z-test

[Cligbserves o Lagpare column proportions
@ Expected

= Hide small counts

Percentages Hesidualz

] Row ] Un=standardized

= Column & Standardized

[] Total [ Adjusted standardized

Moninteger Weights
@ Round cell counts © Round case weights

© Truncate cell counts © Truncate case weights

© No adjustments

(continue) (_cancet ) [ _rieb)
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Here are the observed frequencies from the output window.

Favourite Radio * age Crosstabulation

Count
age
1% oung 2Middlefge | A0lderfAdult Total
Favourite Hadio  Music 14 110 2 26
[ Ews 4 14 0 2F
Sports I H 3 19
Total 25 34 13 [
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Here are the expected frequencies. Note that the totals are the

same in both tables.

age * Favourite Radio Crosstabulation

Expected Count

Favaourite Radio

MLSic [ Ey's Sports Total
age iddleAne 12.3 12.8 9.0 34.0
OlederAdult 4.7 4.9 3.4 13.0
Young 8.0 H.4 B 2600
Total 26.0 27.0 19.0 72.0

Click Continue to get out of the Cells menu.
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From the main crosstabs dialog, you can also calculate the chi-

squared statistic by clicking on the Statistics button.

U™ Crosstabs x|
Row(s):
&Tuunghﬂuﬂ[}fuung] ﬁ&gﬂ b — 4
2 cels..
W=
Columnis): [ )
Format...

|_f%| Favourite Radio [radio]

|—LEI1;fE.‘F’| of 1 |
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Then, put a check next to Chi-Square in the upper left.

\#7. Crosstabs: Statistics x|
i chi-square | [T corretations
—MNominal —Ordinal

|:| Contingency coefficient |:| Gamma

] Phiand Cramer's \/f ] Somers’ d

] Lambda ] Kendalr's tau-b
|:| Uncertainty coefficient |:| Kendall's tau-c

~Nominal by Interval | Kappa
| Eta [C] Risk
(] McNemar

[l Cochran’s and Mantel-Haenszel statistics

ST SOmMimen GolrS rati;s aa =Nl=
Corl U LS (RN ALV Tl ha

| contnoe ) {_conces J{_tice |

Then click Continue, then OK.
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Checking Chi-Squared produces the following table.

Chi-Square Tests

ASYITIR. 510
- 1]

Fearson Chi-Square | 10.2589
Likelihood Ratio
M ofvalid Cases

2. 3 cells (33.3%) have expected count less than 5. The
minimuim expected count is 23.43.

We want the Pearson Chi-Square

x> =10.268 and df = 4.

The p-value against independence is .036.
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Chi-Square Tests

ASYITp. Sid.
Yallle df (Z2-sided)
Fearson Chi-Sguare 10.2689 4 3E
Likelihood Ratio 10.835 4 028
Moofvalid Cases [

a. 3 cells (33.3%) have expected count less than 5. The
minimum expected countis 3.43.

The Chi-Square test also tells us of potential problems.

The test assumes there is a large number of respondents in
each cell. The standard rule is that every cell should have a

frequency of at least 5.
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There are ways to deal with cells with small n. The easiest one

is to find a logical way to group categories together.

Favourite Radio * age Crosstabulation

Count
age
1Young ZMiddlieAge | 30IlderAdult Total
. Favourite Radio  Music [ 14 10 _2| 26
News | 4 15 8 27
Spons 7 g 3 19
Total 25 34 13 72

We could merge the middle age and older adult categories

into a “not young” category. This is done by coding a new

variable, as outlined in the transformation section.
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Favourite Radio * age2 Crosstabulation

Count
age
Moty oung Young Total
Favourite Radio Music 12 14 2h
[ Ews 23 4 27
Sports 12 I 19
Total 47 25 72

We can look at the expected frequencies.

(Crosstabs menu, Statistics button, Check “Expected”)
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Favourite Hadio * age2 Crosstabulation

age
Moffoung Young Total

Favourite Radio  Music Count 12 14 26
Expected Count 17.0 9.0 260

R Count 23 4 27

Expected Count 17.6 9.4 270

Sports Count 12 7 19

Expected Count 12.4 b.h 19.0

Total Count 47 20 72
Expected Count 47 .0 260 2.0

Even though one cell has observed frequency less than 5, its

expected frequency is more than 5, so the potential problem is

lessened.
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We can also do the chi-squared test again and see if there’s a
problem or a change in the p-value.

Chi-Square Tests

ASVITIR. Sid.
Valle cf (2-sided)
Fearson Chi-Sqguare 5.9544 011
Likelihood Ratio 9.432 009
M ofYalid Cases 72

a. [ cells 0%) have expected count less than 5. The

minimum expected count is 6.60.

0/6 cells are too small instead of 3/9.

We went from 4 df to 2 because we now have a 2x3 crosstab.

(2-1)x(3-1)=2.
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Chi-Sguare Tests

AEVITIR. 5.
Yalle clf (2-sided)
FPearson Chi-Square 5.9544 011
Likelihood Ratio 9.432 004
M ofvYalid Cases I

a. 0 cells (0%) have expected count less than 5. The

rminimuim expected count is B.60.

Also, the most important part, the p-value, hasn’t changed
dramatically. (In the 3x3 table it was .036)
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This implies that merging middle age and older didn’t change
anything major.

We reject the null ; radio choice depends on age.

Chi-Square Tests

AEYITIR. S0,
valle cf (Z2-sided)
Fearson Chi-Sguare 5.9544 2 111
Likelihood Ratio H.432 2 009
M oofWalid Cases ri

a. 0 cells (.0%) have expected count less than 5. The
minimuim expected count is 6.60.
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It’s easier to detect differences in larger groups, so we would
expect the p-value to go down a little, but not to something
dramatically lower like .001 or .000.

If the p-value had increased much we would have lost the
ability to reject the null. (A bad merge can do this).
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Random Selection

In the data window, choose

Data = Select Cases

gy

Data Transform Analyze Graphs Utilties

|
1

—

1 Ab
2 Ae
3 Bir
4 Bo
5 Bu
B De
[ De
8 Fla
g Frit
10 Gir
11 Glg
12 He
13 Ke
14 Lan
15 Ma
16 M

—

3

'-.:—; Define Variable Properties. .
,£J Set Measurement Level for Unknown...
[@ Copy Data Properties...
=
E Define Dates...
Define Multiple Response Sets..
% Identify Duplicate Cases...
E,' Sort Cases...
Sort Variables. ..
Eﬁ Transpose...
Merge Files 4

@ Restructure...

@. Aggregate...
Orthogonal Design 2

E‘-ﬁ Copy Dataset
E= Split File...
E Select Cases..

d‘[f& Weight Cases...
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In the dialog box that comes up, choose the “Random sample
of cases”, and click “Sample”

i Select Cases il

~Select

© All cazes
© If condition is satisfied

@ Random sample of cases
15 from the first 30 cases

© Based on time or case range

© Use fitter variable:
= |

~Qutput
@ Fitter out unselected cases
() Copy selected cazes to a new dataset

© Delete unselected cazes

Current Status: Do not fitter cases

(o) oo ) st concet) e |
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In this secondary dialog, choose whatever % or sample size you

need.

For example, in problem 9.34, choose “Exactly 15 cases from
the first 30” as shown and click “Continue”.

x

sample Size

© Approximately % of all cases

@ Exactly 15 cases fromthe first | o cases

lﬂuntinuej[ Cancel ][ Help ]
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The cases that are in your sample are the ones that aren’t
crossed out.

In 9.34, the selected ones can be group 1, the rest group 2.

Mame filter 3
Abel

Aefiner
Birkel
Bower
Burke

Deis

£ —k —h 3 —& 3 3

DeVorce

o

If you do any analysis on this data without resetting the cases
you’ve selected, then the analyses will ignore cases that are
crossed out.
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One-Sample T-Tests

Here we run a one-sample t-test on the variable X from
Descriptives XYZ.sav to test against the null hypothesis that
the population mean is 30.

We're also going to produce a confidence interval of the

mean.

Quick Reference:
Analyze = Compare Means = One Sample T-Test
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Most “get a specific answer” functions are done in Analyze.
T-tests give specific answers, they are in Compare Means.
we'll start with a One-Sample T-Test

Analyze Graphs  Utilties Add-ons Window  Help

Reports » m ﬁ“‘f E TEzez é‘l}-‘
Descriptive Statistics 3 T e &
Tables g

Compare Means 5 E Means. .

General Linear Model r E One-Sample T Test.

Generalized Linear Models P -

Mixed Models b Independent-Samples T Teg

Correlate 3 ﬁ Paired-Samples T Tes

Regression g E One-Way ANOVA ..

Loglinear 5

Classify 3

Dimension Reduction g

Scale 5

Nonparametric Tests r

Crrnmnntine b
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In the one-sample T Test dialog,

move X over to Test Variable(s):

Then, since we’re testing against a null hypothesis of mean=30,

put 30 in for the TESt Value

Li!' One- Eill'llplETTEEt EI
Test Variable(s):
& & x
&z

Test Value:

uuuuu
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This test will also produce a 95% confidence interval by default.

If you wish to change the confidence level, click on Options.

# One-Sample T Test x|

Test \ariable(=):

& & %
&z

\# One-Sample T Test: Optic x|

Confidence Interval Percentage: EI'III| Yo

y
Missing Values :
g @ Exclude cases analysis b ﬁ
. Exclude cases listwise

Test Value: (30

(ox_)(paste ) (meset ) (cancet)] (e | continue | [ cancel | Hep |

In the options dialog, change the confidence level to whatever
you need and click Continue, then OK.
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This is the output table.
Everything here is in relation to the null hypothesis and a two-

tailed or two-sided alternative hypothesis.

One-5ample Test

TestValue = 30

Q0% Caonfidence Interval of the

Difference
Mean
t df Sig. (2-tailed) Difference Lowwer LIpper
}{ 1.395 H9 166 285000 - A6E049 H.4609

Sig. (2-tailed) is the p-value of the t-test. “Sig. “ stands for

“Significance”

Mean Difference is the difference between the sample

mean and the test value. (The sample mean is 32.95)
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One-5ample Test

TestValue = 30

Q0% Caonfidence Interval of the
Difference
Mean
t df Sig. (2-tailed) Difference Lowwer LIpper
E 1.3495 44 1 BR 2945000 -.4R04 b.4R04

The confidence interval is also in relation to the null

hypothesis, that the mean is 30.

The confidence interval if the mean is
30-0.5609 to 30 + 6.4609

Or

29.4391 to 36.46009.
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One-Sample Test

TestValue = 30

Y0% Confidence Interval of the

Difference
fean
t df Sig. (2-tailed) Difference Lowver lpper
H 1.349% HY BB 295000 - 5609 b.4609

Finally, tis the t-score, and df is the degrees of freedom.

You can use these to do a t-test on a table from this

information as well.
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Two-Sample T-Tests

There are two kinds of two sample t-tests we’ll cover in this
section. Paired samples t-tests, and independent t-tests.

An additional check is done in independent t-tests for equal
variance, or pooled variance.

Quick Reference:
Analyze = Compare Means =2 Independent T Test
Analyze 2 Compare Means = Paired T Test
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For samples that have a pairing structure between them, use
the paired samples t-test. Paired t-tests can only be done on
data that’s in two side-by-side columns.

This is using the dataset Gas.sav

| month burn coqg delta
1 1 125.3 125.4 125.3
2 2 139.2 1334 129.5
3 3 133.6 1622 134.9
4 4 106.7 1106 83.1
5 ] 131.1 1431 143.3
b b 111.3 1222 98.1
7 7 141.7 121.6 142.0
o o 126.8 136.6 136.6
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To perform a paired t-test, go to

Analyze - Compare Means - Paired-Samples T Test...

Analyze  Graphs  Utilties Add-ons  Window  Help

Reports 4 ﬂ ﬁ ‘ -
Descriptive Statistics 3 i ‘%
Tables 4
Compare Means 4 E Means. .
General Linear Model k
— E Cne-Sample T Test...
Generalized Linear Models P

Independent-Samples T Test...
Mixed Models | [ independent-Samp
s v | ) Paired-Samples T Test..
Regression 4 E One-Way ANOVA ..
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Then drag the paired variables into the same pair. (Order
doesn’t matter for two-tailed tests) Then click OK.

-y

U™ Paired-Samples T Test x|
Paired Variables:
= iptions
& Month [month] Pair  |variablel  |Variable2
ﬁ Burnaby Gas (cents/L)... 1 gﬁ' Burnaby... ﬁ Coquitla...
@@ Coguitlam Gas (cents/... 2
&7 Delta Gas (centsiL) [d...
4
-
L o

LK )| paste J{ Reset ][ cancel || teb |
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If you want to change the confidence interval, press the
options button, change it, then click Continue.

[ 2 paired-Samples T Test: Options T

Confidence Interval Percentage: E o

Mizsing Values

@ Exclude cases analysis by analysis

e Exclude cases listwise

| Contnve] | cancel | telp |

When you’re ready, click OK on the main dialog.
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The table we want is the Paired Samples Test

Paired Samples Tes!

Faired Differences

H5°
=to. Error
Mean =to. Deviation fean
Fair 1 Burnaby Gas (centsil) - -4 5323 13.6584 1.7346
Coguitlam Gas (centsil)
: Test
25
H5% Confidence [nterval of the
Difference
Lot lpper t df =ig. (2-tailed)
-5.0008 -1.0637 -2 613 fl 011
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The paired test only looks at the differences between

values, so the mean is the mean difference. A negative

mean implies that the second group is larger on average.

Paired Samples Tes!

Faired Differences

Mean

Std. Deviation

Std. Errar
hean

H5¢

Pair 1

Burnahy Gas (cents/L) -
Coguitlam Gas (centsil)

-4 5323

13.6584

1.7346

Likewise, Std. Deviation and Std. Error Mean are the

standard deviation and the standard error of the mean

difference between the values.
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The confidence interval is of the differences, t is the t-score
against the mean difference being zero, Sig. (2-tailed) is the
p-value for a two-tailed alternative.

: Test
Bs
452% Confidence Interval of the
Difference
Lowwer Lpper t i =g, (2-tailed)
-8.0008 -1.0637 -2.613 6 011

The degrees of freedom is of the variance of the
differences, it's the number of pairs minus 1.
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For unpaired data, we use the independent t-test. As found in
RedCars.sav

Independent t-test data needs to be all in a single column

(speed). A second column is used as a grouping variable

to tell SPSS which sample each car belongs to.

speed colour var
58.0 Red
48.1 Red
293 Red
436 Red
36.1 Red

53.9 Blue

51.0 Blue
567 Blue
557 Blue
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To do this test, go to Analyze = Compare Means =

Independent Samples T-Test...

Analyze Graphs  Ulilties Add-ons Window  Help

Reports

Descriptive Statistics
Tables

Compare Means

General Linear Model
Generalized Linear Models
Mixed Models

Correlate

Regression

F..

b . A . A . . .

i I

-

iz
T

D Means...

E Cne-Sample T Test...

LN

Independent-Samples T Test...
5 Paired-Samples T Test...

LAl one-way anowva...
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Put the response (speed) into the Test Variable(s) section.

Put the grouping variable (colour) into the Grouping Variable spot,

and click Define Groups.

i Independent-Samples T Test

Test \Variable(s):

ﬁ car

& speed

(rouping Variable:
||:u-luur|:? ?)

Define Groups...
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Type “Red” into one group, and “Blue” into the other.

Be very careful of speling and cApitalization. It has to be

exactly the same as the names in the grouping variable.

Group 1; [Red

Group 2: Elluel

Then click Continue and click OK

149



SPSS outputs a large table. The first part is the results from
testing the assumption of equal variance. This is what

tells us if pooled standard deviation Sp is reasonable.

Levene's Test for Equality of

Yariances
F Sid.
speed  Egualwvariances 2264 3F
assumed
Equal variances not
assumed

The null assumption is equal variance holds. The p-value is

.137, which is large, so we’ll use Sp, the top row results.
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The middle part is the actual hypothesis test results.

Independent Samples Test
t-test for Egquality of Means
Mean Stol. Erraor
t cf Sig. (2-tailed) Difference Difference
1.275 B 207 3.66183 2A72z
1.172 29.874 248 42.6E13 4.1204

T, df, and Sig. (2-tailed)are the t-score, degrees of freedom,

and p-value respectively. Just like in a one-sample t-test.

Mean Difference is the difference between the sample means.
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Std. Error Difference is the standard error of the difference.

Independent Samples Test
t-test for Egquality of Means
Mean Stol. Erraor
t cf Sig. (2-tailed) Difference Difference
1.275 B 207 3.66183 2A72z
1.172 29.874 248 42.6E13 4.1204

The top row uses the assumption of equal variances. Note that

this row has more degrees of freedom.
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The last part is the confidence interval approach to the same
problem.

H5% Confidence Interval of the

Difference
Lowwer Lpper
20726 4. 34963
-2.65454 H.9791

This is the confidence interval of the difference between the
means, the null hypothesis being a difference of 0. Note that O
is in this confidence interval, what does that mean?
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One-Sample Proportion Tests

One-sample proportion tests are used to test if a
proportion is significantly different from a specified value.
They are similar to t-tests, but are used when all responses
areina “Yes”/”No” or 0/1 format.

Here we test if the proportion of bearded dragons that are
fancy is significantly more than 20%. (Dragons.sav)

Quick Reference:
Analyze = Nonparametic Tests - Legacy Dialogs =
Binomial
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Here is the sex and colour data from 8 of the 300 bearded
dragons that we have data on.

case Sex colour

1 1 0

2 0 0

3 1 1

4 1 0

5 0 0

b 1 0

7 1 1

o 1 1

Mame Type |- Label

case Mumeric 30
Sex Mumeric 1 0 Sex 0=Male, 1 =Female
colour Mumeric 1 0 Colour 0=Green, 1=Fancy
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To start a test against a hypothesized proportion go to

Analyze = Nonparametric Tests = Legacy
Dialogs = Binomial

Analyze Graphs  Utiities Add-ons  Window  Help

ceprs R e B A
Descriptive Statistics P I—i@ I—% = =z== [ -
Tables k
Lo 4 length weight | cuberoot weic
General Linear Model b ht | var
Generalized Linear Modelz P 343 REI T 87
Mixed Models 4 248 3734 7.2
Correlate 4 30.0 556.8 8.2
Regression " 287 479.7 7.8
B . 30.9 567.3 8.3
2IEE] . 36.3 788.8 9.2
L=Ea g 231 384.6 73
Scale b AED 77
Honparametric Tests b 85
Forecasting k
Survival 3 == 5.7
Multiple Response b 8.0

Missing Value Analysis... Legacy Dialogs | B chisquare...

Multiple Imputation b E Binomial...
Cnmplex Samnles b T Runs
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\f= Binomial Test |

Test Variable List:  Exact |
& case 1) Colour 0=Green, 1=Fa... @

Jl Sex 0=Male, 1 =Female...
ﬁ Age in Years [age]

& Length in cm [length]
ﬁ Weight in grams [weight] E

ﬁ Cube root of weight (g...

Define Dichotomy—— Test Proportion:

@ Get from data
@) Cut point:

Lok ) (gase | Reset ] cancel]_ep |
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The results appear in a table with the observed proportion

(what was actually seen in the data), and the test
proportion (the null hypothesis proportion).

As usual, a smaller p-value indicates strong evidence
against that null hypothesis.

e TV

Dhsened Exact Sig. (1-
Cateqory M Frap. Test Prop. tailed)
solour 0=Green, 1=Fancy  Graup 1 1] 210 N 8 Nk
Group 2 1 40 3
Total 300 1.0

a. Alternative hypothesis states that the proportion of cases in the first group = 8.
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A bit unusual for SPSS is that the one-tailed p-value is

given.

For a two-tailed test, double the p-value.

The alternative hypothesis is generated automatically to be

the one that would generate the lower p-value of the two

one-tailed alternative hypotheses.

Binomial Test

Exact Sig. (1-
Test Praop. tailed)

Obsered
Cateqory M Fraop.
Colour 0=Green, 1=Fancy  Group 1 1] 210 N
Group 2 1 40 a3
Total 300 1.0

g .nond

a. Alternative hypothesis states that the proporion of cases in the first group = 8.
-+
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Two-Sample Proportion Tests

Two-sample proportion tests are to two-sample t-tests as
one-sample proportion tests are to one-sample t-tests. The
common null hypothesis to check is whether or not there is
a difference in the proportions of two groups.

Here we test for a difference in the proportion of car
colours by the gender of driver. (RedCars.csv)

Quick Reference:

- Analyze = Descriptive Stats = Crosstabs
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First, construct a crosstab of gender and colour in

Analyze = Descriptive Stats = Crosstabs

...as found in the crosstabs chapter, starting on p.95.

(0 is Male, 1 is Female)

colour * gender Crosstabulation

Count
Hender
Total
colour  Blue 22 2 42
Red 14 12 26
Total 36 32 68
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When making a crosstab, in the main crosstabs dialog, you can

also calculate the chi-squared statistic by clicking on the

Statistics button.

ﬁ car
ﬁ speed

=

Ei Display clustered bar charts

EI sSuppress tables

Row(s):

& colour

=>

Columnis):

&; gender

1111k

Layer 1 of 1

|_or J ( psste || Reset || canceil [ rep |
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Then, put a check next to Chi-Square in the upper left.

\#7. Crosstabs: Statistics x|
i chi-square | [T corretations
—MNominal —Ordinal

|:| Contingency coefficient |:| Gamma

] Phiand Cramer's \/f ] Somers’ d

] Lambda ] Kendalr's tau-b
|:| Uncertainty coefficient |:| Kendall's tau-c

~Nominal by Interval | Kappa
| Eta [C] Risk
(] McNemar

[l Cochran’s and Mantel-Haenszel statistics

ST SOmMimen GolrS rati;s aa =Nl=
Corl U LS (RN ALV Tl ha

| contnoe ) {_conces J{_tice |

Then click Continue, then OK.
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The Pearson Chi-Squared is the value that matters here.

The Z-score is the square root of the Pearson Chi-Squared

(ONLY IN THIS 2x2 CASE), so

Z =sqrt( 0.014) =0.118.

Chi-Square Tests

Yalue
Pearson Chi-Sguare 0144
Continuity Carrection® 0aan
Likelihood Ratio 014
Fisher's Exact Test
M oofValid Cases b

cf

ASVITp. Sid.
(2-sided)

A0E
1.000
06

Exact Sig. (2- Exact Sig. (1-
sided) sided)
1.000 A53

a. 0 cells (0% have expected count less than 5. The minimum expected count is 12.24.

b, Computed only for a 22 tahle
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/=0.118.

If you are using a Z-table, you can verify that about 0.453 of
the probability mass is above Z = 0.12. Since the test is two-
sided, that’s 0.453 on each side, to make 0.906 in total.

Just like the p-value here.

Chi-Square Tests

ASYmp. Sig. Exact Sig. (2- Exact Sig. (1-
Walle df (Z-sided) sided) sided)
FPearson Chi-Sguare 0144 1 06
Continuity Carrection® 0aa 1 1.000
Likelihood Ratio 014 1 06
Fisher's Exact Test 1.000 563
M oofvalid Cases HO

a. 0 cells (0% have expected count less than 5. The minimum expected count is 12.24.
b. Computed only for a 22 table
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count data, like the smokecess.por dataset as shown below.

ll ||| = ||| ko] =

Weights

In problem 23.28 and others in Chapter 23, you deal with

treatmen
Chantix
Bupropion
Flacebo
Chantix
Bupropion
Flacebo

smoking
Mo

Mo
Mo
Yes
Yes
Yes

count

155
a7
61

197

232

283
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Most of the data you’ve dealt with up until this point has been

in long format, meaning that one row is one observation.

However, in the smokecess.por dataset, the first row

represents 155 observations (i.e. the count) of non-smokers on

Chantrix, the second row represents 97 observations and so

on.
| treatmen smoking
1 Chantix Mo
2 Bupropion Mo
3 Placebo Mo
4 Chantix Yes
5 Bupropion Yes
b FPlacebo Yes

165
a7
61

197

232

283
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We need to tell SPSS that each row is more than a single
observation. In short, we need to weight the observations.

To set observation weights, go to Data = Weight Cases

Data Transform Analyze Graphs  Utilities

._“_-; Define Mariable Properties. ..

151 et Measurement Level for Unknown...
IE Copy Data Properties...

EF

E Define Dates...

Define Multiple Response Sets. .

% Identify Duplicate Cases...

E,' Sort Cases. .

Sort Variables...

Eﬁ Transpose...
Merge Files k

@ Restructure...

@. Aggregate. ..
Orthogonal Degign F

ﬁa Copy Datazet
E= Spit File...
E Select Cases...

&% weight Cases...
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In the dialog that opens, put the variable you wish to have
determine the weights (In the case of 23.28, this is [count]) in
the Frequency Variable field. Then click OK.

x|

& Do not weight cases
@ Weight cases by
Frequency Variable:

ﬁ [count]

Current Status: Weight cases by count

(Lo ) (onmt) (et (cancr) s

Now you can continue with your analysis and SPSS will read

the data correctly.
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One-Way ANOVA

ANOVA is for comparing more than two means to see if the
population means could be all the same. One-Way ANOVA is the
last of the compare means tools in this guide.

Here we do an Analysis of Variance (ANOVA) on the caffeine
content of black teas from four countries. (Caffeine.sav)

Quick Reference:

- Analyze = Compare Means = One-Way ANOVA
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Country Number

Here is the caffeine content of teas from our four countries. A
sample of size 10 from each. (Built with a scatterplot)
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First, One-Way ANOVA is in
Analyze = Compare Means = One-Way ANOVA

Analyze Graphs  Utiities Add-ons Window  Help

Dimension Reduction

Reports r n ! ! TIzcz ‘L'{"Lw-
L L B |_ﬁ — =0
Descriptive Statistics k —
Takbles k
Compare Means r D Means...
General Linear Model k
- E Cne-Sample T Test. ..
Generalized Linear Models P
- Independent-Samples T Test...
Mixed Models 3 -
T v | ' Paired-Samples T Test ..
Regression k E One-Way ANOVA. ..
Loglinear k
Classify r
P.
P..

scale
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We want to know how caffeine varies as country changes.
Put Caffeine in the Dependent List, and
Country Number in the Factor

{F%. One-Way ANOVA x|

Dependent List:
&7 caffeine (mo/cup) [Caf...

Contrasts...

Post Hoc...

Y Options...

m Factor:
# &H Country Number [Count...

| 0K || Paste || Reset || Cancel || Help |

ANOVA requires the factor to be numeric, hence country
number instead of country name.
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After clicking OK, we get this in the output.

ANOVWA
Caffeine {mofcup
S of
Sfuares df Mean Sguare F =11ep
Between Groups 235611 3 78.537 61.38% .0ao
Within Groups 46.059 26 1.2749
Total 281670 34

Sig. is the p-value of the test that all the population means
are the same. There is strong evidence that they aren’t.

The F-Stat (61.385) and the numerator df (3) and
denominator df (36) are also available for you test by table.
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ANOWA
Caffeine {mofcup)

Surm of

Sruares df Mean Sguare F =11 p
Between Groups 235611 3 ra.537 H1.285 oo
Within Groups 46.059 36 1.2749
Total 281670 24

Also, the proportion of variance in caffeine explained by

country can be found from Between GI‘OUPS/ Total

235.611 /281.67 =0.836

So 83.6% of the variation in caffeine content is explained by
the differences between country means.
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A useful exercise: Open the redcars.sav data do an ANOVA
with

- Speed of cars as dependent, and
- Colour as the factor.

Compare the ANOVA results to those of the independent
samples t-test of the same data. Assume equal variances.

The p-values and df of the ANOVA and the T-test should be
identical.
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Why? The t-test is testing the null that “the means of
these two groups the same.”

The F-test in ANOVA is testing the null that “the means of
all the groups are the same.”

Logically, these mean the same thing when there are only two

groups.

ANOVA assumes equal variance, so you need to assume equal
variance with the t-test as well to make a fair comparison.
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Proportion test chapters adapted from guides at

http://www.stat.vcu.edu/help/SPSS/

at the Statistical Sciences and Operations Research

department at Virginia Commonwealth University,
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http://www.stat.vcu.edu/help/SPSS/

For tutorials of more advanced functions, try the videos for

Discovering Statistics using SPSS, by Dr. Andy Field, at
http://www.sagepub.com/field3e/SPSSstudentmovies.htm

For additional theoretical help, | recommend:
The Online Stat Book led by David Lane, Rice University
http://www.onlinestatbook.com/2/

The Open Learning Initiative by Carnegie Mellon University
http://oli.cmu.edu/
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