SPSS for Exploratory Data Analysis
Data used in this guide: studentp.sav (http://www.cc.ysu.edu/~ghchang/stat/studentp.sav)

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

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

Analyze = Descriptive Statistics = Explore ... (To perform Exploratory Analysis)

&t student.sav [DataSet1] - SPSS Data Editor M=1E3

File  Edit “iew Data Transform | &nalyze Graphs  Ulities  Add-ons Window  Help
IE?E El" oo ﬁﬁﬁ Reports DE%“
|1 no |1 Descriptive Statistics P | 123 Frequencies... e & of & Varishles
| o | heig Compare Means » E Deszcriptives... L. o
1 1.00 General Linear Model [ —% Explore... 0.00 _:
2 2100 Generalized Linesr Modelz » @ Crosstabs... 0.00
3 300 Mixed Modsls b |fi12] Ratio... 100
4 400 Correlate b P-F Flots... 000 |
5 500 Regreszion r @ G- Plots 0.00
B 6.00 Laglinear g 1.00 1.00
7 7.00 Classity g 1.00 0.00
8 8.00 Dsta Reduction g 1.00 1.00
3 3.00 Sogke g 0.00 1.00
10 10.00 Nonparametric Tests ' 1.00 1.00
11 11.00 Time Series g 0.00 1.00
12 12.00 Survival g 0.00 oo [+
1] e Multiple Response ] [»]
Gwality Cortrol r

Data View | ‘ariable View

[Explare... ] roc curye... ISS Processorisresdy | | | ||

2. Inthe Explore dialog box, click and select the variable (weight) to be studied.

= Explore Click the variable to
: be selected from the
Dependent List: - . )
o ﬁi:; " ' | list of variables on the
. . left for analysis and
ol height + Plotz... .
:.EI it L click the select button,
ey § _ the button with an
ol coin [coin] Eactor List arrow shape in it, to
ol sex [sex] - ~ select the variable into
& puiset Dependent List box.
ﬁ pulze?
| Labkel Cazes by
hdll
Display
[@ Both () Statistics () Plots
I il i [ Paste ] ’ Reset ] ’ Cancel ] ’ Help ]

A. Chang 1


http://www.cc.ysu.edu/%7Eghchang/stat/studentp.sav
http://www.cc.ysu.edu/%7Eghchang/stat/studentp.sav

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.

¢ Explore: Plots

Boxplots Descriptive

(%) Factor levels together Stem-and-leaf
() Dependents together Hiztagraim

() Mone

EA Mormality plots with tests|

Spread vs Level with Levene Test

Continue _” Cancel || Help

Tests of Normality

Kolmogorov-Smirnoy>———~. Shapiro-Wilk
Statistic a |/ sig. Statistic df / sig.
WEIGHT 127 22 |\ .200* | ) .938 22 [\ .236

*. This is a lower bound of the true gl\gmﬁmm{

a. Lilliefors Significance Correction

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.

2.

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 = Frequencies ...

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

B=0E3

Fil=  Edit “iew Data  Tranzform | &nalyze Graphz  Uilities  Add-ons: Window  Help
IEPE El' Lalad ?!mﬁ-ﬁ Reports P%%“
|1 - no |1 Descriptive Statistics P | 123 Frequencies... m
| no | heig Compare Meanz » E Descriptives... L. p
1 100 General Linear Model » % Explore... 0.00 _:
2 200 Generalized Linesr Model= » @ Crozstabs .. 0.0n
3 300 Mixed Models b | bz Ratio 100 R
4 400 Correlate ’ P-F Plats... 000
5 500 Regression » @ Q-1 Plats .. 0.0
B 6.00 Laglinesr g 1.00 1.00
7 7.00 Classity g 1.00 0.00
8 8.00 Deta Reduction ' 1.00 1.00
9 9.00 Seale g 0.00 1.00
10 10.00 Monparametric Tests 3 100 100
B 11.00 Time Serles b 0.00 1.00
12 12.00 el g 0,000 oo =
1 | Multiple Response ] | '|
Data ¥iew | ‘variable Yiew Qualty Cortrol /

Frequencies...

[7] Roc curve... ISS Processorisready | | | | | I

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

22 Freguencies

“ariablels):

ol no e | @CSCI K the variable t
ick the variable to
g height Charts.| pe selected for
wreight Farmat..| analysis from the list
Il wirthday of variables on the
il coin [cain] left and click the
& pulset select button, the
& pulzez button with a dark
triangular shape in
it, to select the
variable into

Display frequency tables

ox [ esse ][ mesm [ concet |[ reb |




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.

2! Freguencies: Charts

-Chart Type
O Mane
®
O Pie chart=
O Histograms:

|:| With narmal curve

-Chart Yalues

(%) Frequencies () Percertages

I 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 13 590.1 59.1 100.0
Total 22 100.0 100.0
sex
14
12
10
8
6
4
>
2
g 2
o
o
w o . .
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 ...

n
)

student.sav [DataSet1] - 5P5S Data Editor

File  Edit “iew Data Transform  Analyze | Graphs  Ulities  Add-ons Window  Help
=3 by & EE A Chart Builder ... E %
|1 Ino |1 Legacy Dislogs P m Bar.. g Wariables
| no | height ‘ weight | hirthday | [} 3-0Bar.. J_p
1 1.00 B 135 4.0 Line.... 1 14
2 2.00 63 119 900 jp] Ares.. ]
3 3.00 72 175 100 @ pie.. 1] 5
4 400 B 106 900 [z High-Lows... )
5 £.00 B5 135 5.0 Boyplo... 1
B B.00 72 170 10.0 1
@ Etrrar Bar...
7 7.0 o4 180 5.0 ‘ Papulatian Pyratmid... !
8 8.00 71 205 10.0 1
g 5.00 5 195 B.0 Scatter/Dot... 1
10 10.00 71 185 8.0 Luf Histogram... 1
11 11.00 71 182 6.0 e p O
12 a0 12.00 B5 108 &0 LI_UU [T1] |'|E

Data View | ‘ariable View

ScatterDot. ..

|SF‘SS Processor is reacy |

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

3.
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vas Scatter/Dot

Zimple
Scatter

Owverlay
Scatter

vl Matrix
-!": Scatter

3-D
Scatter

e

*
*
*

wE e

= L]

Simple
Dot

o J[_caen |

Helg l

In Simple Scatterplot dialog box, select the two variables (height and weight) to be studied. I1f 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.



SPSS for Exploratory Data Analysis

i Simple Scatterplot

Title=...

Options...

gl ro + | [Hreiot
ol birthday e
il coin [coin] & H weeight |
{I zEX [28%]
ﬁ pulzet T Set Markers by
ﬁ pulze? | |
T Lakel Cases by
| |
~Panel by
Rionnys:
&
|:| Mest variables (no empty rowes)
Columns:
™)
|:| Mest varishles (no empty columns]
Template

|:| Uze chart specifications from:

| Eie. |

| ok

[ eeste ][ meset [ concs J[ rew |

4. In the 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.

HEIGHT
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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 ...

2% student.sav [DataSet1] - SPSS Data Editor FEX
File  Ecit “iew Dsta  Transform | Analyze  Graphs  Lhilties  Add-ons Window  Help
CHA B 00 28] reon » 5 @ %
|1 ho |1 Dezcriptive Statistics b | 123 Frequencies .. |Visihle: & of 8 Yariahles
| no | heig Compare Means » Ea Descriptives... " pulsel pulse2 |
1 1.00 General Linesr Model » % Explore... 0.00 70.00 7500 =
2 200 Generalized Linear Models 4 @ Crosstabs... o0 E2 00 7000
3 3.00 Wized Moclels > |EE Eetic... 1.00 72.00 73.00
4 4.00 Lorrelate ¥ B2 P Plots.. 0.00 73.00 73.00 [
5 | 5.00 Regression > |2 a-apots.. 0.00 75.00 7400
B &.00 L=y b 1.00 1.00 £9.00 £9.00
7 7.00 Gty 5 1.00 0.00 B5.00 73.00
B 8.00 Lotsletietion 5 1.00 1.00 72.00 73.00
g 9.00 el % 0.00 1.00 B8.00 67.00
10 10.00 EEmpEEETE Ve L 1.00 1.00 B8.00 73.00
11 11.00 T S % 0.00 1.00 70.00 74.00
12 12.00 ] b 0.00 0.00 73.00 75.00
13 13.00 WU Fespamss b 1.00 1.00 70.00 70.00 k4
1 |5:5:| Guality Control 4 | ’|
Data Yiew | “ariable View ROC Curve...
Crosstabs... |sPss Processorisready | | | | |

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

vas Crosstabs b_q

R e

d:l no d:l zex [3ex]
e
v
il birthday Column(s):
ﬁ pulzel ﬂ cain [coin] |
ﬁ pulse? « |
~Layer 1 of 1
| Previous | | et
A

|:| Dizplay clustered bar chartz

[ ] Suppress tables

ok J[ eee [ meset [ coreel J[ ek ]
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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.

«u= Crosstabs: Cell Display

~Counts
Ohbserved
|:| Expected
-Percentages Residuals
R [ ] Unstandardized
[ ] standardized
(] Totsl [ ] Adjusted standardized
rHoninteger Weights
(%) Round cell counts () Round case weights
() Truncate cell courts () Truncate case weights
() Mo adiustments

L Continue —” 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

Femalz Male

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.

vui Crosstabs

| 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. .

Fow (=]
d:l no d:l 2ex [2ex]
o height
{I wyeight
il birthday Column(z):
ﬁ pulze E coin [coin] |
ﬁ pulse2 « |
~Layer 1 of 1

| Preyvious | | et

A
|:| Display clustered bar chartz
|:| Suppress takbles

I 004 I[ Paste ” Reset ] ’ Cancel elp ]

it Crosstabs: Statistics

< = | [ ] correlstions
~Mominal——— Ordinal
|:| Contingency coefficient |:| Gatmma
|:| Phi and Cramer's % |:| Somers' d
|:| Lambdas |:| Hendall's tau-kb
|:| Uncertainty coefficient |:| Hendall's tau-c
~Hominal by Intersal— [ ] Kappa
[ Eta [ Risk
[ ] Meremar

|:| Cochran's and Martel-Haenszel statistics

Test common odds ratio egquals:

[ Continue ” Cancel ” Help ]
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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 ...

i student.sav [DataSet1] - SPSS Data Editor

File Edit ‘iew Data Transform Analyze | Graphs  Uilities Add-ons Window  Help
=H M & pEE M Chatt Builder .. B @ “
1o 1 N |Visible: 8 of 8 Varisbles
| no | height | weight | hithday Y 30 Bar... pulsel pulse2 |
1 1.00 [ 135 4.0 Line... 1] 70.00 #5.00 |44
2 2.00 B3 119 9.00 [l gres... 1] g2.00 70.00
3 2.00 72 175 11.00 @ pig... 1] 72.00 73.00
4 4.00 B0 106 9.00 [z High-Lowe... 1 73.00 73.00 B
& .00 B5 135 g.0 1] 75.00 74.00
Boxplet...
5 £.00 72 170 1000 1] £9.00 £9.00
@l Error Bar ...
7 7.00 B4 130 g.0 i : 1] £a.00 73.00
‘ Populstion Pyramid..
8 .00 71 205 100 1] 72.00 73.00
9 9.00 75 195 G.0 ScattenDot... 1] £3.00 B7.00
10 10.00 71 185 8.0 Lul Histogram... 1] £3.00 73.00
ih 11.00 71 182 G.0 Interactive y o 70.00 74.00
12 12.00 BE5 108 8.00 oo oo 73.00 76.00
13 | 13.00 73 150 4.00 1.00 1.00 70.00 70.00 |E
| | »

Data View | ‘ariable Yiew

|Elar...

|SPSS Processor is 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.

A. Chang

Bar Charts

I

Simple

Clustered

il

Stacked

Data in Chart Are

@ Summaries for groups of cases

() Summaries of separate variables

O “alues of individual cazes

o J[_cea |

Helg
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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.

{l no

Il height
{I weeighit
Il birthday
ﬁ pulsed
& pulse2

a2 Define Clustered Bar: Summaries for Groups of Cases

~Bars Represent
O Wof cases (56 of cases]
O Cum. M (:'l Cum. %

() Ctker statistic (e.g., mean)

“Yariakble:

BN

| change Statistic... |

Categary Axis:
# E coin [oain]

Define Clusters by:
# E zex [sex]

rPanel by

Riowws:

]

|:| Mest variables (no empty rows)

Columns:

¢

|:| Mest variables (no empty columns)

Template

| Eie. |

|:| Uze chart specifications from:

[ ox |

Paste ][ Reset ][ Cancel ][ Hel
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Male

Options. ..

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

2.

A. Chang

following menu selections:

Analyze = Descriptive Statistics = Explore ...

(To perform Exploratory Analysis)

Data View | ‘arisble Yiew

Explore...

& student.sav [DataSet1] - SPSS Data Editor =3
Fil= Edit “iew Data Transform | Analyze Graphs  Uilities  Add-ons Window  Help
BE El' e ‘@fmﬁ'ﬁ Reports PE%“
|1 o |1 Descriptive Statistics ¥ | 123 Frequencies... le: & of & Varisbles
- heig Campare Meanz 3 E Descriptives.. " b
1 100 ] General Linear Model b | B Explore.. 000 _:
2 200 Generalized Linest Madels r @ Crozstabs... 0.00
3 300 Mized Madels v | bz Ratio... 100 N
1 400 Correlate ’ P-F Flcts. . .00
T 500 Redression [ @ G- Plots. . 0.0
6| 5.00 Laginear ¢ 1.00 1.00
7] 7.00 Classity ’ 100 0.00
g 8.00 Data Reduction [ 100 100
R 3.00 el g 0.00 1.00
10 10.00 Wonpsrametric Tests g 1.00 1.00
B 11.00 Time Series g 0.00 1.00
12 12.00 Sl g 0,00 oo v
1 | Multiple Response b | '|
Guality Cortrol » )

ROC Curve... FS Prucessurisreadﬂ | | | |

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

=i Explore

Dependert List:
d:l na — ;[I weeight
il height +
ol virthday
d:l coin [coin] Factor List:
& pulzet —%E ey [2ex]
ﬁ pulze? «
1 Lakel Cazes by
Display
(o) Both () Stetistics () Plots
I Ok i ’ Paste ] ’ Reset ] ’ Cancel ] [ Help l

Plcts...

3

Statistics...

Options...

/1

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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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.

L
AN

Explore: Plots

Boxplots Descriptive
Stem-and-leaf

Histogram

(%) Factor levels together

() Dependents together

I Mone

< grmal'rty plots with test

Spread vs Level with Levene Test

(%) Mane

() Powver estimation

() Transformed

() Urtransformed

| Continue _” Cancel || Help |

4. Inthe 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

Kolmogorov-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

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

Histogram Histogram
for sex= Female for sex= Male
2 7
6
154
5
> >
o o
c c
[ [
El E
o 1.0+ o
2 2
w w 34
2
0.5+
1]
Mean = 134.89 Mean = 192.85
Std. Dev. = 23.95 Std. Dev. =32.575
0. N=9 N=13
100 120 140 160 180 150 180 210 240 270 300
weight weight

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

300
*22
200 I I
o [ |
[ ]
1
100 4
|_
I
)
L
; 0 T T
N= 9 13
Female Male
sex
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