SPSS for Exploratory Data Analysis

Data used in this guide: studentp.sav (http://people.ysu.edu/~gchang/stat/studentp.sav)

Organize and Display One Quantitative Variable (Descriptive Statistics, Boxplot & Histogram)

1.
following menu selections:

Analyze = Descriptive Statistics = Explore ...

l
L

student.sav [DataSet1] - SPS5 Data Editor

Move the mouse pointer to Analyze, click the left button of the mouse and move through the

(To perform Exploratory Analysis)

Si=F3

File  Edit “iew Data  Transform | Analyze  Graphs  Wilties  Add-ons Windowe  Help
[E?E El" L alad }mﬁ-ﬂ Reports PW%‘|
|1 - o |1 Descriptive Statistics b | 123 Frequencies... = 5 of § Variables
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) 200 Generalized Linear Models 4 @ Crosstabs... 0.00
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7 7.00 Classity g 1.00 0.00
5 8.00 Dta Reduction g 1.00 1,00
9 3.00 Seale g 0.00 1,00
10 10.00 blonparametric Tests g 1.00 1.00
11 11.00 Time Series g 0.00 1.00
12 12.00 Surval g 0.00 0ol [+
4] Multiple Response J ]
Cuality Contral 4

Data View | ‘“/ariable iew

|Explore...
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2. Inthe Explore dialog box, click and select the variable (weight) to be studied.
vaf Explore rz
Dependent List:
d:II'I'I' Eweight | Statistics. ..
e
d:l coin [ooin] Factor List:
d:l zex [2ex] ]
ﬁ pulzel | b g |
ﬁ pulze?
— | Lahel Cazes by:
K
Display
[@ Both () Statistics () Plats
I (034 ” Paste ” Reset ” Cancel ” Help ]

Click the variable to
be selected from the
list of variables on the
left for analysis and
click the select button,
the button with an
arrow shape in it, to
select the variable into
Dependent List box.
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SPSS for Exploratory Data Analysis

3. Inthe Explore dialog box, click Plots... button. In the Explore: Plots dialog box, check the
Histogram and Normality plots with tests, if they are needed, and click on Continue button. If
Sig. value (or p-value) in the normality test table is less than .05, it implies that data may not be
from normally distributed population. The values .200 and .236 are p-values calculated based on
tow different tests.

2 Explore: Plots

Boxplots Descriptive
(%) Factor levels together Stem-and-leat
() Dependerts together Histogram

() Mone

E i\lgrmal'rty plots with testsl

Spread vs Level with Levene Test

Continue _” Cancel || Helg

Tests of Normality

Kolmogorov-Smirnoya/—\ Shapiro-Wilk
Statistic df |/ sig. Statistic df / sig.
WEIGHT 127 22 |\ .200* |/ .938 22 |\ .236

a. Lilliefors Significance Correction

*. This is a lower bound of the true ;‘Tgmﬁcaﬁ{e\

The p-values are both greater than 0.05. The distribution which the
data was sampled from is not significantly different from normal, at
5% level of significance.

4. In the Explore dialog box, click on OK button. The SPSS will put the results, histogram, stemplot
and descriptive statistics such as mean, standard deviation, confidence interval for mean, in the
OUTPUT window.

5. If, in the Explore dialog box, one click on Statistics button and check on Percentiles box and click
on Continue, SPSS will produce quartiles (25" and 75" percentiles are good for getting 5-number
summary for the data), and some special percentiles for the active data set.

6. If one wishes to explore the quantitative variable for separate categories of a qualitative variable,

select that qualitative variable and put it in the Factor List and click OK. (See the example in last
three pages of this document.)
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SPSS for Exploratory Data Analysis

Organize and Display One Qualitative(Categorical) Variable (Pie or bar charts)

1. Move the mouse pointer on Analyze, click the left button of the mouse and move through the

following menu selections:

Analyze = Descriptive Statistics = Frequencies ...

a2 student.sav [DataSei1] - SPSS Data Editor

File  Edit “iew Data  Transform

Analyze  Graphzs  UWilties

EEX

EEHE B O B[
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1.00
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Data View | Variable View |||
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Reports

Descriptive Statistics
Compare Means
General Linear Model
Generalized Linear Models
Ilized Madels
Correlate
Regression
Loglinesar

Clazsify

Data Reduction
Scale

Nonparametric Tests
Time Seriez

Survival

Multiple Response

Quality Caontral

-

Add-onz Window  Help

o9
123 Frequencies... £ & of 8 Wariables
Ea Descriptives...
4’ Explare. .. %_ﬂ -
@ Crosstahs. . 0.00 ]
2] Ratio... 1.00 B
P-F Plats... 0.00
%] a-apiots... 0.00

1.00 1.00

1.00 0.0o0

1.00 1.00

0.00 1.00

1.00 1.00

0.00 1.00
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2. In the Frequencies dialog box, click and select the variable (sex) to be studied.

i Frequencies

ick the variable to
ol height [ Eharts..| he selected for
Il weight Farmat.| analysis from the list
il birthdary of variables on the
ol cain [cain] left and click the
& pulzet select button, the
& pulzez button with a dark
triangular shape in
it, to select the
variable into
Display frequency tables
I (8124 I ’ Paste ] ’ Reset ] ’ Cancel ] ’ Help ]
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SPSS for Exploratory Data Analysis

3. Inthe Frequencies dialog box, click Charts... button, if one wishes to display chart. In the
Frequencies: Charts dialog box check on the desired chart and select either Frequencies or
Percentages to be displayed and click Continue button.

vaf Freguencies: Charts

() Fie charts

() Histograms:

Chart Yalues

(%) Frequencies () Percentages
Continue _” Cancel || Help

4. In the Frequencies dialog box, click on OK button. The SPSS will put the results, frequency
distribution table and bar chart (if checked), in the OUTPUT window.

sex
Cumulative
Frequency | Percent [ Valid Percent Percent
Valid Female 9 40.9 40.9 40.9
Male 13 59.1 59.1 100.0
Total 22 100.0 100.0
sex
14
12
10
8
6
4
>
2
g 2
o
o
w o0
Female Male

sex
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SPSS for Exploratory Data Analysis
Examine Relation Between Two Quantitative Variables by Chart (Scatter Plot)

1. Click and move through the following menu selections:

Graphs = Legacy Dialogs = Scatter ...

4 student.sav [DataSet1] - SPSS Data Editor M =3

File  Edit “ieww Data Transform  Analyze | Graphs  Wilities  Add-ons: Window  Help

= H i e R EHE A Chart Builder... E %
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@ Error Bar ...
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10 10.00 71 185 8.0 Ll Histogram... 1
11 11.00 71 1582 B0 Interactive 1
12 12.00 B5 108 8.00 AN RN E
4 i | [ ]
Data View | ‘“/ariable iew |
ScatterDat... |SF‘SS Processor is read‘f| | | | | I

2. In Scatterplot dialog box, click the Simple option and click Define button.

vas Scatter/Dot

o | Simple vl Matrix

" Simple
‘_'- =* || scatter 1": Scatter

Crot

- |:|l' Owerlay || |, 0| 3D
:‘" 1| Scatter wad i | Soatter

*
3

= R T

3. In Simple Scatterplot dialog box, select the two variables (height and weight) to be studied. If one
wishes to build a regression model for predicting height using weight variable, usually choose
height variable for Y Axis (as response variable) and choose weight variable for X Axis (as
explanatory variable). One can select sex variable for the Set Markers by: field to make scatter
plot display scatter dots with different color for different sex.
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SPSS for Exploratory Data Analysis

af Simple Scatterplot

d:l no
il birthday X foria
il coin [cain] + H wreight |
{I e [26x7]
ﬁ pulset T Set Markers by
ﬁ pulze? | |
T Label Cazes by:
| |
~Panel by
Fownes:
)
|:| Mest variables (no emply rowes)
Columns:
)
|:| Mezt variables (no empty columnz)
Template

|:| U=ze chart specifications from:
| Fie.. |

| ok

[ eeme ][ eeet ][ coneel [ rep ]

4. Inthe Simple Scatterplot dialog box, click on OK button. The SPSS will put the scatter plot in the
OUTPUT window. The following scatter plot is based on the data in studentp.sav file with the first
case dropped, since the height information for the first case is incorrect.
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WEIGHT
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5. One can double click on the any
part of the chart in the SPSS
output window to bring up the
chart editor for editing the scatter
plot. A fitted line can be added to
the chart using the Chart option
in the chart editor menu bar.



SPSS for Exploratory Data Analysis

Examine Relation Between Two Qualitative Variables (Contingency Table & Cluster Bar Chart)

1. Click and move through the following menu selections:

Analyze = Descriptive Statistics = Crosstabs ...

15 student.sav [DataSet1] - SPSS Data Editor,

File Edit “iew Data Transform | Analyze Graphs  Uiities Add-ons Window  Help
Bu E hﬁ hig Reports PW%‘|
|1 > FE) |1 Descriptive Statistics ¥ | 123 Frequencies... |Vi3ible: g of § Variahles
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2 200 Generalized Linear Models ] @ Crosstabs ... 0.00 £2.00 70.00
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Data View | variskie View
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PSS Processorisready | | | | |

2. In Crosstabs dialog box, select the categorical variables for Row variable and Column variable, and
click OK button.

vas Crosstabs

Rowis):

{I o
il height
{l wyeight
ol birthalay
ﬁ pulzel
& pulse?

{I sex [=ex]

coin [coin)

Columnis):
¢

~Layer 1 of 1

| Previous | |

]

|:| Suppress tables

|:| Display clustered bar chartz

X

| ok

[ easte [ moset [ conoet J[ b ]
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SPSS for Exploratory Data Analysis

3. In Crosstabs dialog box, click on Cells ... button to specify whether or not to display the percentage
information and then click Continue button to go back to Crosstabs dialog box.

vis Crosstabs: Cell Display

~Counts
Chserved
|:| Expected
rPercentages Residuals
B [ ] Unstandardizec
[ standardized
[ ] Total [ Adjusted standardized
-Honinteger Weights
@l Round cell court= D Round caze weights
D Truncate cell counts D Truncate caze weight=
C}NDaﬂuﬂmﬁMs

L Cortinue —” Cancel ” Help

4. One can also check on Display clustered bar charts option in the Crosstabs dialog box to display

clustered bar chart with only frequency (count) information. If percentages are needed be displayed,
go through Graphs options.

5. In the Crosstabs dialog box, click on OK button. The SPSS will put a contingency table and also a
clustered bar chart in the OUTPUT window if the clustered bar chart box is checked.

Bar Chart

n
M
EH

Count

sex
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SPSS for Exploratory Data Analysis

6. The Chi-square test and other statistics can be done by clicking on Statistics button and choose the
desired option.

a8 Crosstabs

Rowei=):

J

Statistics...

Format...

| To perform a chi-square test,

click on Statistics... button and
check the Chi-square box. The
chi-square test results will be
displayed in SPSS output

window after clicking on OK
from the Crosstabs diaglog box. .

d:l no {l zex [2ex]
Il height
{I weight
Il birthday Column(s):
ﬁ pulzel E cain [cain] |
ﬁ pulze? *‘
~Layer 1 of 1

| Previousz | et

i
|:| Dizplay clustered bar chartz
|:| Suppress tables

I Ok I [ Paste ] [ Reset ] [ Cancel elp ]

vaz Crosstabs: Statistics

=
~Homina

[ ] contingency coefficient
[ 1Phi and Cramer's v

|:| Lambda

|:| Uncertainty coefficient

[ ] correlstions
~Ordinal

[ ] zamms

[ ]somers' o

|:| Kendall's tau-kb

|:| Kendall's tau-c

rNominal by Interval——

[]Eeta

[ | Kappa
[ Risk

[ mememar

|:| Cochran's and Mantel-Haenszel statistics

Test common odds ratio egquals:

I Cortinue ” Cancel

[T
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SPSS for Exploratory Data Analysis

Clustered Bar Chart (Make a separate cluster bar chart)

1. Move the mouse pointer on Graphs, click the left button of the mouse and move through the
following menu selections:

Graphs = Legacy Dialogs = Bar ...

=2 student.sav [DataSet1] - SPSS Data Editor

File  Edit “iew Dsta Transform  Analyze | Graphs  UWilties  Add-ons Window  Help

=H o &0 mEE M Chart Builder .. E 2%
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2 2.00 B3 119 9.00 el Avea... 1] £2.00 70.00
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11 11.00 71 182 6.0 Interactive y J 70.00 74.00
12 12.00 B5 108 8.00 LIULI oon 73.00 75.00
13 T 13.00 73 150 4.00 1.00 1.00 70.00 70.00 | ’|i

Data View | ‘arishie View

|Eiar... |SPSS Processar iz ready | | | | |

2. In Bar Charts dialog box, click the Clustered option. Check the Data in Chart Are option in
Summaries for groups of cases and click Define button.

vu2 Bar Charts

‘ ' Clustered

_I_I_l Stacked

Data in Chart Are

@ Summaries for groups of cases
O Summaries of separate variables

O Yalues of individual cases

’ Cancel ] ’ Help
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SPSS for Exploratory Data Analysis

Select the two variables (sex and coin) to be studied. One can select sex variable for the Category Axis
and coin variable for Clusters and check of % of cases and click OK. (Sometimes, percentage
information is better for understanding the data.)

vif Define Clustered Bar: Summaries for Groups of Cases

rBars Represemnt

ol o I
7l heicht () M of cases O] Options...
Sl weight ) Cum. M () Cum. %
d:l kirthalay O Cther statistic (e.qg., mean)
ﬁ pulzel
& pulze? |T| “ariable:

| |

| chenge Stetistic... |
Categary Axis
*‘ E coin [ooin] |
Define Clusters by
« E =ex [zex] |
rPanel lny
Rowes:
£3
|:| Mest variables (no emply rowes)
Columns:
3
|:| Mest variables (no emply columns)
Template
|:| Uze chart specificstions from:
| Eie.. |
[ Ok I l Pazte ] [ Eezet ] [ Cancel ] [ Help
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*  Chart editor can be used to modify the chart
and change the color or pattern in the chart. To
activate the chart editor, one can simply double
click any part of the chart in the SPSS Output
window.

cior
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Female

sex
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SPSS for Exploratory Data Analysis

Examine Relation Between One Quantitative Variable with One Qualitative Factor Variable
(Side-by-side boxplot, descriptive measures for sub-categories.)

1.

A. Chang

Move the mouse pointer on Analyze, click the left button of the mouse and move through the

following menu selections:

Analyze = Descriptive Statistics = Explore ...

a2 student.sav [DataSei1] - SPSS Data Editor

(To perform Exploratory Analysis)

EEX

File  Edit “iew Data Transform | Analyze Graphs  Uilties  Add-ons Window  Help
[EE El‘ L o N d ﬁﬁg Reports ¥ E%‘|

|1 :no |1 Descriptive Statistics
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4 400 Correlate
[ 500 Regression
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o 8.00 Data Reduction
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10 10.00 Monparametric Tests
11 11.00 Time Series
Survival

12 1200

l

Multiple Response
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Guality Contral
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k
k

123 Frequencies...
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—%- Explore... 0.00
@ Crosstshs... 0.00
fird] Ratio... 1.00
P-F Plats... 0.00
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1.00 1.00
1.00 0.00
1.00 1.00
.00 1.00
1.00 1.00
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.00 .00

-

Dl

[ RoG curye... ISS Processorisreacy| | | | |

In the Explore dialog box, click and select the variables (weight) and (sex) to be studied.

vaf Explore

Statistics...

Plats...

Options...

Dependert List:

d:l no — d:l wveiciht
il height +
il birthaay
d:l coin [ooin] Factor List:
ﬁ pulzel —%E zex [2ex]
ﬁ pulse? «

— | Label Cazes by

il |
Display
[@ Both () Statistics () Plots
I (034 i ’ Paste ] ’ Re=et ] ’ Cancel ] ’ Help ]

Al

Click the variable to be
selected (weight) from
the list of variables on
the left for analysis and
click the select button,
the button with a dark
triangular shape in it, to
select the variable into
Dependent List box.
Select the sex variable in
Factor List box to
observe the difference
between the weights
from both genders.
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3. Inthe Explore dialog box, click Plots... button. In the Explore: Plots dialog box, check the

Histogram and Normality plots with tests, if they are needed, and click on Continue button. If

Sig. value (or p-value) in the normality test table is less than .05, it implies that data may not be

from normally distributed population.

e
e

Explore: Plots

Boxplots Descriptive

'3:2‘:1' Factar levels together Stem-and-leaf

() Dependents together

Hizstogram

L) Mone

I Parmaity pcts it tests

Spread vs Level with Levene Test

(%) Maone
() Powver estimation

() Tran=formed

() Urtransfarmed

| Continue _” Cancel || Helg |

4. In the Explore dialog box, click on OK button. The SPSS will put the results, histograms,
stemplots, descriptive statistics, and side-by-side boxplot in the OUTPUT window.

Descriptives

sex Statistic Std. Error
weight Female Mean 134.89 7.983
95% Confidence Lower Bound 116.48
Interval for Mean Upper Bound 153.30
5% Trimmed Mean 133.99
Median 135.00
Variance 573.611
Std. Deviation 23.950
Minimum 106
Maximum 180
Range 74
Interquartile Range 38
Skewness .705 717
Kurtosis 173 1.400
Male Mean 192.85 9.035
95% Confidence Lower Bound 173.16
Interval for Mean Upper Bound 21253
5% Trimmed Mean 190.11
Median 185.00
Variance 1061.141
Std. Deviation 32.575
Minimum 150
Maximum 285
Range 135
Interquartile Range 25
Skewness 1.990 .616
Kurtosis 5.449 1.191

A. Chang
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SPSS for Exploratory Data Analysis
* Tests of normality for weight variable, one for male and one for female.

Tests of Normality

KoImogorov-Smirnova Shapiro-Wilk
sex Statistic df Sig. Statistic df Sig.
weight Female .165 9 .200* .945 9 .633
Male .243 13 .035 .812 13 .010

*. This is a lower bound of the true significance.
a. Lilliefors Significance Correction

Histogram

for sex= Female

Frequency
5
1

0.5

100

A. Chang

120

WEIGHT

140 160
weight

180

Mean = 134.89
Std. Dev. = 23.95
N=

Histogram

for sex= Male

* Two histograms for weights, one for male and one for female.

Frequency

Mean = 192.85
Std. Dev. = 32.575
=13

150

180

210 240
weight

300

sex

300
%22
200 1 I !
or [ ]
]
1
100 -
0
N= 9 13
Female Male

* Side-by-side box plot for comparing weight between male and female students.

14



