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PREFACE

Research is very vital part in Academics. Academician publish their research wo
in form of research papers, articles, case studies, Monograph ef2ata analysis has &
major role to play in research and researchers use various software and packages
do Data Analysis. Statistical Package for Social Sciences is one such package wi
researchers are using for data analysid.his Monograph demonstrates howone can
use the statistical techniques to analyse the data using SPSBhis Monograph is an

effort to present the concepts and techniques in a very simple manner.
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Shiney Chib, Ph.D.
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Chapter 1
Introduction to SPSS

SPSS (Statistical Package for Soci8kience) is a powerful and easto-use software
program for data manipulation and data analyses. The advantages of SPSS is that it allows
the researcher to manipulate and analyze data via syntax commands or through a visual
data editor.

Click START-A ALL PROGRAMSA SPSS IncA SPSS 20.0
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For New File creation:
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Click FILEA NEWA DATA
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For Existing File:

Click FILEA OPEN\ DATA

You will get the results as shown below:

) Untitled2 [DataSety] - BM SPSS Statists Data Editar i)
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GETTING FAMILIAR WITH SPSS

U DATA AND VARAIBLE EDITOR:

For New File creation:

Click FILEA NEWA DATA
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Fle Edit View Data Transform Analyze DirectMarketing Graphs Utiiies Add-ons Window Help
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0 OUT PUT WINDOW
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DATASET NAME DataSetl WINDOW=FRONT.
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[1BM SPSS Statistics Processoris ready | |
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1 Frequencies FILE='C:\Users\Shiny\Desktcp\E-BANKING l.sav'.
B ng FREQUENCIES VARIABLES=GENDER AGE EDUCATION INCOME PROFESSICN PROF TYPE BANK
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e INFORMATION SECURITY THREAT CONTINUE REFER TRANSACTION CHARGES SEVICES
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TOOLBAR

The TOOLBAR below Menu bar provides a quick and easy access to the different features.

> >

>~

>

> > > > > > >

>

I H SN BLE AR

Open data document -A to open particular data file

Save the document-A to save particular data file
Print -A to print a particular data file

Recall recently used dialogues -A shows a list of recently opened dialogue boxes, for easy
and handy access. Undo a user actighito undo user action

Redo a user action-A to redo user action

Goto caseA to go to a particular variable by directly typing the name of variable or
selecting it from a drop down list.

Goto variable -A to go to a particular variable by directly typing the name of variable or
selecting it from a drop down list.

Variables -A provide data definition for all the variable in the current data file.
Find -A to search particular data in the existing data editor.

Insert cases-A to insert a case above the active cell case.

Insert variable -A to insert a variable to the left of active celvariable.

Split File -A to split a file into separate groups.

Weigh CasesA to give different weighs to cases for statistical Analysis.

Select CasesA to select varied criteria to be used in case selection. It provides several
methods for selecting groups/sib groups of cases based on some criterion.

Value Label-A It allows toggling between value labels and actual values in the Data Editor.
Use Variable Sets-A used to select particular sets of variables in the current data file.

Show all variable -A used to seeall variables in the current data file.
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A Spell Check-A used to check spelling in the current data file.

U MENU BAR

The features of main MENU bar are as follows:

File Edit Wiew Data Transform Analyze DirectMarketing Graphs Utilities Add-ons  Window Help

FILE MENU

The FILE MENU allows creating new files, opening existing files, read text data, save files,
print and other basic starting or output activities. You can exit SPSS through this menu.
This menu resembles the FILE MENU features of M&rd.

File Edit View Data Transform Analze DirectMarketing Graphs Utiities Addons Window Help

EBLE N 58 BaE 400 %)

New

Open 3

Open Datapase » ‘V\SID\E 110f 11 Variables
(@) Read Text Data. tion | Income | Profession | Pro Type | Bank |Accountty.| Cad | Ebanking | Use | var | var | var | var | var
™ =]
H

Save As
L |

i Export to Database.
\"@ Mark File Read Only
[ Rename Dataset

Display Data File Information 3

= cache Data.
]
S Switch Server.
Repository »
R
Recently Used Data »
Recently Used Files »

Exit

gl

EDIT MENU

The EDIT MENU allows to cut,copy, paste from the output or windows clipboard. It also
allows to redo/undo any action. You can also inert/goto variable or case through this
Menu.
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Edit View Data Transform

o cut Crl+x
=y copy Ctri+C
& Clear Delete

Insert Variable
B Insert Cases

Bl Find... Ctri+F
s
= Replace... Ctri+H

K& Goto Case...
& Goto variable...
]

[=f Options...

VIEW MENU

The VIEW menu allows to activate/deactivate the status bar and othéoolbars. You can
change fonts, grid lines, value label.

Wiew Data Transform Analyze Direc

«  Status Bar
Toolbars b
Menu Editor...
Fonts...
) Grid Lines
1.& Value Labels
]

.--/

B variables Crl+T

DATA MENU

The DATA Menu allows you to define variable properties, dates, multiple response sets. It
also allows in identifying duplicate cases, sorting cases/variables, transposing,

restructuring and aggregating data along with other functions. You can also merge files,
split a file, select and weigh cases through this menu.
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Data Transform  Analyze Direct Marketing

[.3 Define Variable Properties...
2. Set Measurement Level for Unknown...
= Copy Data Properties ...
=
£ Define Dates. .
Drefine Multiple Response Sets..
Validation »
% Identify Duplicate Cases._.
FJ Identify Unusual Cases...
= Sort Cases ..
E& SortVariables...
F=f Transpose...
Merge Files »
E=H Restructure. ..
EEs Aggregate...
Crthogonal Design »
5, Copy Dataset
E= splitFile...
Egelec‘[ Cases..
Iﬂiﬂeight[:ases...

TRANSFORM MENU

TRANSFORM menu allows creating new variables using compute variable and helps in
changing variables n the data file through recode, rank case and many others.

Transform  Analyze Direct Marketing  Graphs

B compute Variable... i
Count Values within Cases...
Shift Values. .. L
Recode into Same Variables...
[2] Recode into Different Variables...
El Automatic Recode. ..
[}8 visual Binning...
[> Optimal Binning...
Prepare Data for Modeling P
B-H Rank Cases...
E Date and Time Wizard...
[ Create Time Series ...
B Replace Missing Values...

@ Random Number Generators...

_\‘:.'
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ANALYZE MENU

ANALYZE menu allows the analysis of data label based on various statistical tools and
techniques.

Analyze Direct Marketing Graphs

Reports »
Descriptive Statistics
Tables

Compare Means

General Linear Model
Generalized Linear Models
Mixed Models

Correlate

Regression

Loglinear

Meural Networks

Classify

Dimension Reduction
Scale

Monparametric Tesis

Forecasting

*¥ ¥ ¥ ¥ Y Y Y YT T Y YT T T T T

Survival

Multiple Response
Missing Value Analysis...

Multiple Imputation

Complex Samples 3

Quality Contral »
ROC Curve...

IBM SPSS Amos...

GRAPHS MENU

The GRAPH menu allows you to create bar chart, line chart arggart, pie chart, histogram,
scatter plots along with many other variations.

Graphs Utlifies Add-ons Window

jill Chari Builder.
@ Graphboard Template Chooser..
Legacy Dialogs )

UTILITIES MENU

The UTILITIES menu helps in using various other utilities, which may or may not be
required in normal usage. This menu shows data file comments, allows define ose
different variable sets and spell check.
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Utilities  Add-ons  Window H

ﬁ Variables...

55 OMS Control Panel...
=) OMS |dentifiers...

éﬂ Scoring Wizard...

5 Merge Model XML...
f<f Data File Comments...
# Define Variable Sets...
(& Use Variable Sets...

E@ Run Script...
Production Facility...
Map Conversion Utility...

Custom Dialogs k

Extension Bundles »

ADD-ONS MENU

The ADDONS menu provides a list of various addn features requisite for special
requirements and are mostly meant for advanced level users.

Add-ons  Window Help

Applications r
Senvices b
Programmability Extension

Statistics Guides 3
WINDOWS MENU

The WINDOWS Menu allows you to arramg select and control the attributes of various
windows. Through this menu, you can easily split a window, minimize all windows or
switch over between the various open windows.

Window  Help

=Rl

Minimize: Al Windows

1 *Qutput! [Document]- 1BH SP33 Stafistics Viewer

¢ 2 FINALDATA 53y [Datadet]- IBH 833 Statsfics Data Editor
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HELP MENU

The HELP Menu allows you to access the information related to @gaof various features of

SPSS.

i

Help
| @ Topics
1 @ Tutorial

Case Studies

Statistics Coach

Command Syntax Reference
8P5S8 Community

About...

Algorithms

IBM SPSS Products Home

CREATING A DATA FILE

EXAMPLE DEMONSTRATION.

Lets discuss the data file creation. A close ended questionnaire is defined for knowing the
consumer preference with respect to mobile phones. The questions were: Age , Gender,
Qualification, Occupation, Monthly Income, Residence, Mobile Brand Preference.

DEFINING VARAIBLES:

In order to define variables based on questionnaire, following points need to be taken into
consideration:

T

= =2 =2 4 -

=

Must begin with a letter.

Cannot end with full stp or underscore.

Must be unique; duplication not allowed.
Blanks and special characters cannot be used.
Length of name cannot exceed 64 bytes.

Reserve key words (like AND,ALL,NOT,OR TO, WITH) cannot be used as variable
names.

Names are not case sensitiv€hey can be written in upper or lower case.

Long variable names need to wrap to multiple lines in the output, so SPSS attempts to break
lines at underscore, periods and a change from lower to upper case.
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VARIABLE TYPE

You can select variable type accdmg to your requirement. By default numeric variable
type with eight width and 2 decimal is chosen by SPSS. You can also change the width and
decimal places.

File Edit View Data Transform Analyze DirectMarketing Graphs  Utiliti Add-ons  Window Help
SHE D e~ BhLhiE n BE Bl 109
| Name " Type H Width H Decimals H Label ‘l Values H Missing " Columns " Align H Measure H Role

1 £

2

3}

4

5 'Eﬂ Variable Type @‘

6

7 i ol

8 © Comma wan[g |

9 © Dot 3

10 © Scientific notation Decmal Flaces

1 © Date

12 © Dollar

13 © Custom currency

1 © sting

15 © Restricted Numeric (integer with leading zeros)

16

The Numeric type honors the digit grouping setting, while the Restricted

i 1‘ Numeric never uses digit grouping

18

. (Lo ) amn s

20 b . T . .

21

22

23

24

25 =

[ETI IF]

DalaView | Variable View

[ |IBM SPSS Statistics Processoris ready | | | | |

- B ) 525AM

MOBILE PHONE--BRAND PREFERENCE

1. AGE: 1)Below 30 2)30-35 3)35-40 4)40-45
5)45-50 6)Above 50

2. GENDER : 1) Male 2)Female

3. QUALIFICATION:1)Under graduate 2)Graduate 3)Post Graduate 4)MPhil
5)PhD.

4. OCCUPATION : Student( ) Business( ) Service ( ) Others( )

5. MONTHLY INCOME : Less than 20000( ) 206B@000( ) 30000-40000( )
Above 50000( )

6. RESIDENCE : Metro( ) Nbtetro( ) Rural( )
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7. MOBILE BRAND PREFERENCE : IPHONE ( ) SAMSUNG ( ) BLACKBERRY
SONY () OTHERS( )

CODE BOOK

SR.NO. VARIABLE NAME VALUE/CODE

1 AGE 1=<30
2=30-35
3=35-40
4=40-45
5=45-50
6=>50

2 GENDER 1=MALE
2=FEMALE

3 QUALIFICATION 1=UNDER GRADUATE
2=GRADUATE
3=POST GRADUATE
4=MPHIL

5=PHD

4 OCCUPATION 1=STUDENT
2=BUSINESS
3=SERVICE
4=0THER

5 MONTHLY INCOME 1=<20000

2=20000-30000
3=30000-40000
4=40000-50000
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5=>50000

6 RESIDENCE 1=METRO
2=NON METRO

3=RURAL
7 MOBILE BRAND 1=IPHONE
PREFERENCE
2=SAMSUNG

3=BLACKBERRY
4=KARBON
5=SONY
6=0OTHERS

SUMMARY :
1 For New File creation: Click FILB NEWA DATA

1 In case of defining variables you must take care of naming, labels, variable type,
column format and measurement level.

1 Once entries are made, you can save the data file. Just click FILE-KI&ave and
click will open the save data as dialogue box. Entéetname of file, choose the
location to save the file and pressave.

1 For Existing File:Click FILB OPEN DATA

EXERCISE

Create a data file with the following variable and their information.

Sr.No. Variable Name Information
1. Gender Male
Female
2. Age Below 20
20-30
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30-40
40-50
Above 50

Education

Under graduate
Graduate
Post graduate

Doctorate

occupation

Student
Business
Service

others

Monthly salary

Less than 30000
30000-40000
40000-50000
Above 50000

Usage of Plastic
Bags should be
banned.

Strongly Disagree
Disagree

Neutral

Agree

Strongly agree

kkkkkkkkkkkkkkk
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Chapter 2

Descriptive Statistics

Descriptive statistics are used to have a basic view of the data, i.e. to describe the data, like
how many respondents were there, how may male, hownany female, the average age
range, what is the median salary etc.

Frequency Distributions:

There are display of the frequency of occurrence of each value. The frequency distribution
can be represented in tabular or graphical form

T

= =_ =4 A =

For continuous variablewith ratio/interval scales, histogram or frequency polygons
may be used.

For categorical variables with nominal/ordinal scales, bar chats can be used.
Measures of Central Tendency

The measures are mainly useful with interval or ratio scales.

There are three main measures of central tendency, that is mean, median and mode.

The measures of variability include range, interquartile range, standard deviation
and variance.

WORKING EXAMPLE:

Lets discuss descriptive statistics with a working example.

Sr.No. Variable Name Information
1. Gender Male
Female
2. Age Below 20
20-30
30-40
40-50
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Above 50

3. Education Under graduate
Graduate
Post graduate

Doctorate

4. occupation Student
Business
Service

others

5. Monthly salary | Less than 30000
30000-40000
40000-50000
Above 50000

8 Ut ot - o 55 S s ™ e |

File Edit View Dala Iransform Anabze DirectMarkeling Graphs Ulillies Add-ons Window Help

SHaG e~ BLAH EE BOE #%\ﬁ"é

Name | Type | Width |Decimals|  Label | Values | Missing | Columns |  Align
1 [sender | Numeric 6 Gender {1, Male}. None
2 Age Numeric 6
3 Education  Numeric 6
4 Occupation  Numeric 6
5
6
7
8

Measure | Role

& Nominal | N Input [<]
ol Ordinal “ Input
& Nominal  Input
Unknown N Input
Unknown N Input

6
Ageinyears (1. Below2.. None 8
Highest Educat... {1, Undergra... None 8
Oceupation {1, Student]... None 8
Monthly Salary {1, Less tha... None 8

Salary Numeric 8

[E1] ID
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Form the data file and enter the data as shown below

File Edit View Dat Iransform Analze DirectMarketng Graphs Uiities Add-ons Window Help
[ . B &5 A @ A

SHE M e~ BHBAHEE BLH 49 %

25 : Salary 1 Visible: 5 of 5 Variables
Gender Age Education | Occupation |  Salary var var var var var var var var var var var var

1 1

gy
1
2
2
3
4
5
2
2
2
1
2
3
2
4
3
4
1
5
2
3
3
3
2

[ P P G S Y Y B g ) B O N I S
Lo w o mwaomomomoma b wanha oo

Wi R R R s R R R W w R R R o

1
1
1
1
1
1
1
2
2
1
2
13 2
1
1
1
1
2
1
2
1
2
2

[T

1
] ]

1Bl SPSS Statistics Processor is ready

- i
- P @ ) 523AM

We are ready to analyze the data and see the descriptive statistics. The frequency
distribution display the frequency of occurrence of each score value. This can be
represented in tabular and graphical form. In case of continuous variables (measured on
ratio or interval scale) histogram or frequency polygon are appropriate. In case of
categorical variables (measured on nominal or ordinal scale) bar charts are suitable. Main
measures of central tendency are mean, median and mode. The measures of valitsbi
include range, interquartile range, standard deviation and variance. These measures of
variability are more suitable for interval or ratio data.

In order to the analysis:

Click Analyze A Descriptive Statistics A Frequencies

This will open Frequencies dialogue box.
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1A *descriptive.sav [DataSet1] - IBM SPSS Statistics Data Editor o= T
File Edit View Dala Transform Analyze DirectMarkefing Graphs Ulilies Add-ons Window Help
o, F Reports v R SE =R = (&l (-, Al
=101 I SE 9% *
2 Descriptive Statistics » ERe T =
25 Salar 1 - Visible: 5 of 5 Variables
£ Tl " | [# pescriptives. ‘
| Gender | Age | Compare Means L P | ar | v [ var [ v v [ var [ var [ v e | =
1 1 1 General Linear Model >
= Crosstabs.
2 1 2 Generalized Linear Models b
Ratio
3 1 2z Wixed Models » =
4 1 3 Corelate 3 B £ Plets
5 1 4 Regression » B aqPiots
5 ! s Loglinear » 1
i ! 2 Neural Networks » 3
8 1 2 2
Classify »
9 2 2 4
Dimension Reduction ~ »
10 2 1 = 1
Scale »
" 1 2 - 5
2 2 3 Nonparametric Tests » 5
3 2 2 Forecasfing » 2
= 1 " Sunival » 5
15 1 3 Hultiple Response » B
16 1 4 [EZ Missing Value Analysis. 5
17 1 1 Hultiple Imputation » 1
18 2 5 Complex Samples » 3
19 1 2 Quality Control » 2
20 2 3 [ Rroc cune 2
2 1 3 1BM SPSS Amos 3
22 2 3 2
23 2 2 1 3 1 ||
2 4 2 P} 1 =]
kl 3
[p—
|Descriptive Statistics (1B SPSS Statistics Processorisready | | | | |

N R R A
s ME = : e 8 & ¥ ) 524AM

@ Frequencies

Variable(s):
|_& Gender [Gender] |
Jll Age in years [Age]
&> Highest Education [..

&% Occupation [Occupa...
& Monthly Salary [Sala... EIET

[+ Display frequency tables

Ok Faste | Reset || Cancel HeiE

Select the variable you wish to compute. In order to select a variable,

click on that variable in left side bo» click the right arrow button between the two
boxesA the variable will shift to the right sidein Variables list box

Similarly do this for all the variables.
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-

'!?';“ Frequencies

&5 Cender [Gender]
E[IAge in years [Age]
&5 Highest Education [..

Variable(s):

= Statistics...

.
Cccupation [Occupa...

& Wonthly Salary [Sala._|| (B20iSirap...

[ Display frequency tables

[ ok || Paste || Reset || cancel || Help |

Now click Statistics button: a sub dialogue box will appear on the screen. Clickeck box,
as desired. In this working example we have selected various statistics based on the
following figure. After selecting clickcontinue . The sub dialogue box will be closed and

previous dialogue box will reappear.

@ Frequencies: Statistics I&
Percentile Values Central Tendency
[] Quartiles [ Mean
[T] Cut points for: equal groups [ Median

[C] Percentile(s):

[] values are group midpoints

Dispersion Distribution
[/ Std. deviation [& Minimum [7] skewness
[+ variance [ Maximum [] Kurtosis
[¥ Range [[] 58.E. mean

[Continue][ Cancel ][ Help ]

— ——

Click Charts button to open its sub dialogue box. Click theadio buttons , as desired. In
this working example we have selected radio button based on the following figure.
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-

#2 Frequendies [

"@ Frequencies: Charts

35|

[ Display fre

Chart Type

©) Pie charts
© Histograms:

Chart Values

® Frequencies © Percentages

[Cuntinue][ Cancel ][ Help ]

"

After selection click continue. The sub dialogue box will be closed and previous dialogue

Statistics...
Charts...

Format...

Bootstrap...

b4

box will reappear. In this dialogue box click OK to open tHeutput viewer.

U OUTPUT

Frequencies

[DataSetl] Ck Users SHINY Desktop\ phd-coursework\ SPSSSHINY descriptive.sav

Statistics

Gender| Agein Highest [ Occupatio| Monthly

years Education n Salary
Valid 25 25 25 25 25
Missing 0 0 0 0 0
Mean 1.32 2.56 2.28 2.00 2.40
Median 1.00 2.00 2.00 2.00 2.00
Mode 1 2 3 2 2
Std. Deviation 476 1.158 .936 .645 1.384
Variance 227 1.340 877 A17 1.917
Range 1 4 3 2 4
Minimum 1 1 1 1 1
Maximum 2 5 4 3 5
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Gender
Frequency| Percent Valid Cumulative
Percent Percent
Male 17 68.0 68.0 68.0
Valid Female 8 32.0 32.0 100.0
Total 25 100.0 100.0
Age in years
Frequenc| Percent Valid Cumulative
y Percent Percent
BZ'SW 4 16.0 16.0 16.0
25-35 10 40.0 40.0 56.0
. 35-45 6 24.0 24.0 80.0
Valid
45-55 3 12.0 12.0 92.0
Above
55 2 8.0 8.0 100.0
Total 25 100.0 100.0
Highest Education
Frequenc| Percent Valid Cumulative
y Percent Percent
Unde;grad“a 6 24.0 24.0 24.0
Graduate 8 32.0 32.0 56.0
valid — Post 9 36.0 36.0 92.0
graduate
Doctrate 2 8.0 8.0 100.0
Total 25 100.0 100.0
Occupation
Frequenc| Percent Valid Cumulative
y Percent Percent
Student 5 20.0 20.0 20.0
Valid Business 15 60.0 60.0 80.0
Service 5 20.0 20.0 100.0
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Total 25 100.0 100.0
Monthly Salary
Frequenc| Percent Valid Cumulative
y Percent Percent
Less than
20000 7 28.0 28.0 28.0
20000-30000 10 40.0 40.0 68.0
Valid 30000-40000 3 12.0 12.0 80.0
40000-50000 1 4.0 4.0 84.0
Above 50000 4 16.0 16.0 100.0
Total 25 100.0 100.0
Bar Chart

Gender

Age in years

Frequency

T T T T T
Below 25 25-35 3545 4555 Above 55

Age in years
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Frequency

Frequency
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Highest Education

10
-
5
4
2
o T T T T
Undergraduate Graduate Post graduate Doctrate
Highest Education
Occupation
15
104
=
o T T T
Student Business Service
Occupation
Monthly Salary
107
.
o
c
@
3
3
o
'S

[ 1
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For normal curve:

Click histogramsA click normal curve.

Histogram
109 Mean = 2.56
Std Dev.=1158
=25
.
s
c
@
3
o
a
i
('
+
.
o T T T T T T T
0 1 2 3 4 5 5

Age in years

In order to start further analysis through descriptive,

click Analyze menw Descriptive Statisticsh Descriptive

This will open Descriptive dialogue box.

Analyze DirectMarketng Graphs Utilties Add-ons W

Reports + 7
Descriptive Statistics [ Frequencies

Tables [Z] Descriptives...

A Explore

E Crosstabs...
Ratio

[ P-P Plots..
B3 c-a Plats

Compare Means

General Linear Model
Generalized Linear Models
Mixed Models

Caorrelate

Regression

»
2
»
»
»
»
»
»
Loglinear »
Neural Networks »
Classify 2
Dimension Reduction 2
Scale »
MNonparametric Tests »
Forecasting »
Sunvival 2
Multiple Response »
Missing Value Analysis...
Multiple Imputation »
Complex Samples »
Quality Control 2
ROC Curve
IBM SPSS Amos.

DL M M W N R o s B R W
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2,
2 Descriptives ot o]
Variable(s). 1
Options.
&> Gender [Gender]

& Highest Education |

ol Age in years [Age] -ﬂootstrap._ |
&> Occupation [Occupa.. 1
&5 Monthly Salary [Sala E]

[T Save standardized values as variables

=

Select the variables, you wish teaompute. In this working example we have selected all the

five variables. In order to select a variable, click on that variable in left side bé&xlick the

Right Arrow button between the two boxes. The variable will shift to the right side in

Variables list. Similarly, do this for all other variables. Now clickd3 AOA 3 O0AT AAOAE
OAl OAO A OchédlAbDXtA faveAn® standardized scores for further computation

(like interaction terms in multiple regression) or in comparing samples from different
population.

£

<
"@ Descriptives &J

& Gender [Gender]
41 Age in years [Age] Bootstrap...

&’3 Highest Education [

&5 Occupation [Occupa..
& Monthly Salary [Sala...

[] Save standardized values as variables

[_ok ][ paste |[ Reset | [cancel][_Help |

Now click Options button to open its sub dialogue box. Click the check boxes, as desired.
After selection clickcontinue.

't,-'l Descriptives: Options Lé]

[ Mean ] Sum
Dispersion
[+ Std. deviation [+ Minimum

ance: (¥ Maximum
["] Range [] S.E. mean

Distribution i

[ Kurtosis [] Skewness

Display Order
@ Variable list
© Alphabetic
© Ascending means
h © Descending means |

[Continue][ Cancel H Help ]

In current dialogue box clickOK to open the Output Viewer.
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Descriptives

Descriptive Statistics

Minimu | Maximu [ Mean Std. Varianc

m m Deviation e

Gender 25 1 2 1.32 A76 227
Age in years 25 1 5 2.56 1.158| 1.340
Highest 25 1 4| 228 936 877
Education
Occupation 25 1 3 2.00 .645 A17
Monthly Salary 25 1 5 2.40 1.384| 1.917
Valid N
(listwise) 25

SPSS provides graphical and semigraphical techniques collectivel referred as exoloratory
data analysis (EDA). EDA is useful for describing the characerstics of a dataset , identifying
outliers and providing summary descriptions. Most widely used EDA tecdues are box
plots and stem and leaf displays.

Click AnalyzeA Descriptive Statisticsh Explore

Analyze Direct Marketing Graphs  Utilities Add-ons W

Reports

Descriptive Statistics
Tables

Compare Means
General Linear Model
Generalized Linear Models
Mixed Models
Caorrelate
Regression
Loglinear

Meural Networks
Classify

Dimension Reduction
Scale

Monparametric Tests
Forecasting

Survival

Multiple Response

Missing Value Analysis...

Multiple Imputation
Complex Samples

Quality Control

ROC Curve...

IBM SPSS Amos..

2

3
b
b
3
L3
L3
L3
2
2
2
2
2
2
2
2
2
2

-

[ Frequencies...
[&] Descriptives...
A, Explore...
@grosstabs .
[F] Ratio...

|2 P-P Plots...
& a-a Piots...

=

VI T T FUTR N T G TR TR G TR ST S T SN L TR Y J ey
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@ Explore Q Explore: Plots g

£ Age ] @ Factor levels together | | [ Stem-and-leaf

- b
Explore u

Dependent List: S e
|i| Age in years [Age] | &) Monthly Salary [Sala...

&> Highest Education [...
&5 Occupation [Occupa... @
Factor List: m
B Bootstrap...

&> Gender [Gender]
Label Cases by:
I

Display
{@ Both © Statistics © Plots

Boxplots ———— Descriptive

&> Highe (© Dependents together [7] Histagram
& Occuply
@ Mone

[l ENgrmaIity plots with tests |

Spread vs Level with Levene Test

@ Mong

(@ Power estimation

Display— @ Transformed Power |Natural log -
©® Both @ Untransformed

\Continue) | cancet || Hetp_|

o ——
T —
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Monthly Salary

w
1

T
Male Femal le
Gender

EXERCISE
Gender Age group Education Work experience
group

Female 25-30 Under graduate Below 3 years

Male 30-35 Graduate 3-5 years
35-40 Postgraduate 5-10 years
40-45 Above 10 years
45-50

Calculate descriptive statistics. Draw pie chart for each observation. Test the Normality,

using Histogram.
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Chapter 3
Transforming Data

Windows can transformthe values in several ways. SPSS for Windows can:

U Combine values of a variable into several categories,

U Create new variables out of old variables,

U Select particular cases and analyze only these cases,

U Weightcases so that some cases count more heavily thatmers.

SPSS provides many ways to transform data: recode, compute, if, and weight.

Recoding Variables

Recoding is a way of combining the values of a variable into fewer categoriest me give a

EUDPT OEAOEAAI AgAi Pl A8 , AOG O OAUand Udn® of EAOA
your demographicquestions was the age of the respondent. Entering the actual age in
UAAOO xT O1 A AA OEA OEIiPI AOO xAU 1T £ xI1 OEET C xE
to compare people of different age groupings. In other words, youtata would be more

useful if it was organized into collapsed categories, like "Young", "Middle age", and "Older".

Using SPSS for Windows you could reorganize the data so that you had these three
groupings. There are two things you need to know before yowecode the values.

1 First, you need to decide the number of categories you want to end up with.
1 Generally this will be determined by the way you plan to use the information.

If you are going to analyze the data using a table where you cresulate two variables ,
you probably want to limit the number of new categories to three or four. The second thing
you need to know is which of the old values are going to be combined into a new category.
For example, you might do something like this.
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The actual age of the respondent as| The new, collapsed, category.
originally recorded in the data file.

- Young
18 years through 35 years

- Middle age
36 years through 55 years

- Older

56 years of age or over

Another example might be if respondents were asked howften they prayed, and the

original responses were several times a day, once a day, several times a week, once a week,

less than once a week, once a month, once a year, or never. With recode we can combine

OEA PAIT BPI A xET OAEA OOpkdk @hbkaidCoide A day" And puhdlld x EO
these respondents into a new category which we could call "a lot". Similarly, we could

combine the people who said "several times a week" with those who said "once a week"

and call this category "sometimes" and cobine those who said "less than once a week"

AT A el TAA A 1110Ee AT A AAll OEEO AAOACIi OU OEI
"never" could be combined into a fourth category called "hardly ever". Recoding is the

process in SPSS that will do the alve examples.

U WORKING EXAMPLE :

Please note that in the below table,

1| First column indicates the respondent number

2| Second column indicates the preference for fast food. The responder
were asked to state their preference for fast food on a-point scale where
1 = not at all preferred, 2 = not preferred, 3 = neutral, 4 = preferred, 5
very much preferred.

Third column in the table indicates the actual age of the respondent
Fourth column of the table states the household monthly income coded a
1 = Household income less than Rs.25,000per month (low income)

2 = Household income of Rs.25,000/per month but less than Rs.50,000/
per month (middle income)

3 = Household income of Rs.50,000/& above (High income)

5| Fifth column

1=Male

2=Female

W

Data Table:

Resp No. | Preference | Age Income | Gender
1 1 46 2 2
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2 2 24 1 1

3 4 22 3 1

4 4 18 3 1

5 2 46 1 1

6 2 38 1 1

7 1 47 1 2

8 2 54 2 2

9 5 50 3 2
10 4 46 3 1
11 3 29 1 1
12 2 32 2 2
13 4 26 2 1
14 5 19 2 1
15 4 41 3 1
16 2 20 1 1
17 3 36 2 2
18 4 31 3 1
19 5 28 1 2
20 2 54 1 1
21 4 30 1 2
22 2 46 2 1
23 3 37 3 1
24 4 22 3 2
25 3 26 1 2
26 4 47 3 2
27 3 45 1 2
28 2 50 1 1
29 2 54 2 2
30 5 26 3 2
31 3 41 1 1
32 5 42 2 1
33 1 61 3 1
34 2 31 1 1
35 1 19 3 1
36 3 20 1 1
37 4 29 3 2
38 3 26 2 1
39 4 31 3 1
40 4 28 3 2
41 3 41 2 2
42 2 51 1 1
43 1 49 1 1
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44 5 31 3 1
45 3 46 2 1
46 4 26 1 1
47 5 31 3 1
48 4 35 2 1
49 5 32 3 2
50 4 39 3 2
51 1 52 2 1
52 3 46 1 2
53 2 21 2 1
54 4 21 3 2
55 5 18 3 1
56 5 29 2 2
57 4 51 3 1
58 1 52 2 2
59 2 46 2 2
60 2 31 1 2
61 3 34 3 2
62 3 46 3 1
63 4 60 3 2
64 4 18 3 2
65 5 27 2 1
66 5 25 3 2
67 2 31 1 2
68 1 32 3 1
69 3 47 3 1
70 5 42 2 1
71 1 59 3 1
72 2 50 3 2
73 3 26 1 2
74 4 28 3 1
75 5 31 2 2
76 5 52 2 1
77 4 41 3 2
78 3 38 1 1
79 2 46 2 2
80 1 41 3 1
81 3 46 2 1
82 5 24 3 2
83 3 44 1 2
84 4 27 2 1
85 2 58 2 1
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86 1 56 1 1
87 4 29 3 2
88 3 52 3 2
89 4 26 3 2
90 3 24 2 2
91 5 42 3 1
92 5 34 3 1
93 4 22 3 2
94 2 22 3 2
95 3 26 2 1
96 2 38 2 2
97 4 33 3 1
98 4 33 3 2
99 5 28 1 2
100 1 19 3 2

Another example might be if respondents were asked how often they prayed,
and the original responses were several times a day, once a day, several timg
a week, once a week, lesthan once a week, once a month, once a year, o
T AGAO8 7EOE OAAIT AA xA AAT ATIT AET A (
with the people who said "once a day" and put all these respondents into g
new category which we could call "a lot". Similarly, we auld combine the
people who said "several times a week" with those who said "once a week’
and call this category "sometimes" and combine those who said "less thar
ITAA A xAAEe AT A c¢lITAA A 11171 0Eec AT/
who said "once ayear" or "never" could be combined into a fourth category
called "hardly ever". Recoding is the process in SPSS that will do the aboy
examples.

Create a SPSS file for the above data as shown below.

U VARIABLE VIEW
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{8 " s 955 s o el I

File Edt View Data Transform Anabze DirectMarkefing Graphs Utiiies Add-ons Window Help

SHeM e BLEHEBE ES

119 ® %‘

| Name H Type H Width H Dec\ma\s” Label ‘l Values ‘l Missing H Columns H

Align H Measure H Role

Preference  Numeric {1, Mot at all_. 99
None 99
None 99

None 99

Income Numeric

2
Age Numeric 2
8
1

1
2
3
4 Gender Numeric
5]
6
7
8
9

= Right ol Ordinal = | Input
ight & Nominal N Input
ight & Nominal N Input
ight & Nominal N Input

[1BM 5P

0 DATAVIEW

@ e s s o <

Fle Edi View Dala Transom Analce DirectMarkeling Graphs Ulifies Adcons Window  Help

SHeMe~BLAHEHEBLE 19009

Visible: 4 of & Variables

| Preference Age Income. Gender var var var var ar

var ar var var var

1%
16

S N R O P S 0 O 0 PSP R PO PP G Y (O P P )
P S T U0 S [P S Y

BYsesn3aeliaygissnsys

1EM SPSS Siatistics Processor s ready

- ME D

Click on "Transform"A "Recode".
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Your screen will look like:

2 *Untitied2 [DataSet1] - [BM SPSS Statistics Data Edstor) - "at x
Fle £t View Dala Iransm Analge DiectMameling Grapns Ubiilies Addns Window  Help
5] B a5 & oy
(L= EE "8 ad 9

Visible: 4 of 4 Variables

Preferanc|
=

[El Recode into Disierent Varizbles...
[ sutomatic Recods.

Data View Variable View

Recode o Diferent Variabies. 1BH SPSS Stafisiics Processor is ready

5 % = EEmar s

Now we have two options:"Recodénto Different Variables" and "Recode Into Same
Variables".Itis strongly suggested to use the "Recordinigto Different Variables" option. If
you make an error, your original variable is still in the file and you can try again. If you
make an error using "Recodénto the Same Variables”, you have changed the origin
variable. If you also saved the file after doing this, and you did not have another copy of the
file, you have just eliminated any chance of correcting your error.

Recoding Into Different Variables

The recoding into a different variable starts with givng the new variable a variable name.
&1 O AgAi bl Ah , AOO OAEA OO0OAEAOAT AAG

If we recode into different variables we could combine the preference like

Not at all preferred=code 1, Not preferred=code 2, Neutral = code 3 as New variablet
preferred as code=1.

Preferred=code 4, Very much preferred=code 5 preferred as code=2.

To do that, click on "Into Different Variables". Your screen will look like:
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8 Untited [DataSett) - 18w SPSS SERRRE s ~
n

File Edit View Data Transform Analyze ns  Window Help

SHe @M = » B B 1 0% )
\

[Visible: 4 of 4 Variables

Preference || Age | income [ eender [ var [ va [ va [ var | v [ v [ v [ v [ v | v [ var
d 1 45 2 2 _
2 2 24 1 1
: 4 2 [ Recode into Different Variables ===
g 4 18
5 2 46 Input Variable -> Output Variable: Output Variable-
6 2 38 \gprv |
Age N
! ! nl & Income.
g 2 & & Gender Label
2 5 50
11 3 2
12 2 2
13 4 2%
14 5 19 ——
18 4 M Old and New Values
= z o @tnm case selection conditian)
17 3 3
19 5 28 L
20 2 54 1 1
2 4 kD) 1 2
22 2 46 2 1
23 3 37 3 T |
7 s i
£ -
Data View | Variable View

[ [IBM SPSS Statistics Processoris ready | | | | |

=
< BT 200AM

& E TPfeferbnced ET OEA 1 EOO 1T £ OAOEAAT AO 11 OEA
click on the arrow just to the left of the big box in the middle of the window. This will move
Preference into the list of variables to recode. You want to give a name to thiew variable

so click in the"Name" box under Output Variable and type the namePreferencel" in this
box. You can even type a variable label for this new variable in the Label box just below the
Name box. Try typing "Age in Four Categories" as your lab&lick on the "Change" button

to tell SPSS to make these changes. Your screen will look like as below.
2 “Untitled2 [Datasetl] - IBM 5P55 SiaiRtic Daa iy, T

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

SHEa e~ BEf NS ELE 90 %
[

|visibie: 4 or 4 variables

Preference || Age || ncome | Gender || var | var | var | v | va | var | v | va | va | v | va |
1 1 46 2 2

2 2 24 1 1

£ 4 2 { 8) Recode into Different Variables [==)

4 4 18

5 2 46 Numeric Yariable -= Qutput Variable: Output Variable

6 2 38 & Age Preference — % T

& Gender

8 2 54 Labe

9 5 &0

10 4 46

11 3 29

12 2 32

13 4 26

= ; .

5 4 “ Old and New Values...

s ’ zn () opvona s sctonconsons \

7 3 36

i ‘ L

19 5 28 (!

20 2 54 1 1

21 4 30 1 2

22 2 46 2 1

23 3 37 3 1 [
24 4 1=

[E1™I TF]

Data View Variable View

[ [IBI SPSS Statistics Process: [T 7

o a0 ]
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Now we have to tell SPSS how to create these categories. Click on the "Old and New Values"

button at the bottom of the window. The screen will look ke :
) Ut atasers - o SRR Do EE Eeae 2 2maree

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

SHE M e~ B i HE BLE 199

Visible: 4 of 4 Variables

Preference Age Incame Gender var var var var var var var var var var var
1 1 46 2 2 =
Z 2 2 "@ Recode into Different Variables: Old and New Values @
3 4 22
4 4 18 Old Value New Value
5 2 46 @ value ® value: | ‘
6 2 38 ‘ ‘ © system-missing
7 1 47 © System-missing © Copy old value(s)
3 2 54 @ System- or user-missing
9 5 50 © Range Old == New
10 4 46
11 3 29
12 2 32
13 4 26 © Range, LOWEST through value:
14 5 19
15 4 4 © Range, value through HIGHEST:
16 2 2 [C] Qutputvariables are strings
i 3 % © All other values
18 4 31
20 2 54
il 4 30 1 H i i i
22 2 46 2 1
23 3 37 3 1 L
24 4 hdl
W I¥]

IBM SPSS Statistics Processaor is ready

-~ % & "0 ) 206AM

There are several options. You can change a particular value into a new value by entering
the value to be changed into the Old Value box and the new value into the New Value box
and then clicking on Add. You will usually change one "real" value &mother "real" value
.For example, change 1 thru 3 into value 1.There are also other options. You can also
change a range of values into a new value and that is what we are going to do. Click on the
fourth bubble from the top labeled"Range". Notice how this marks this choice by filling in

the bubble. Then type "1" (the youngest value in the data set) in the box to the left of
"through”, click on the box to the right of through, and type "3" in that box. Then click on
"Value" just below New Value and typé€l" in that box. This will have SPSS combine all
preferences from 1 through 3 into a single category and give it the value of 1. Then click on
"Add". Now do the same thing for the other categories. Click on the box under Range and
type "4" in the box to the left of "through”, click on the box to the right of through, and type
"5" in that box. Click on "Value" just below New Value and type "2" in that box and click on
Add.
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“Untited? [DataSett] - 1BM 5PSS Siatstics Deta Eatonll (T

File Edit View Dala Transform Analwe DirectMarketng Graphs Utities Addons Window Help
i9%®
i 9

HE e~ BL H =
[

T | = (6] =

‘V\s\b\s 4 of 4 Variables

Preference | Age || income | Gender [ var | var [ v | var [ va | var [ va | var [ va | v [ var |
1 48 2 2
o §
2 2% [ Recode into Different Varisbles: Old and New Values " ===
4 22
4 18 || rodvalue New Value
2 46 © value: @ Value: | |
2 I © System-missing
1 4 © system-missing © Copy old valug(s)
2 54 || | © system-orusermissing
5 50 || | @Rangs: EH=1En
10 4 46
ikl 3 29| through Add
2 2 32 Change
13 4 26 || | © Range, LOWEST through value —
14 5 19 =
15 4 4 3 © Rangg, value through HIGHEST:
16 2 20 1 ot )
L putvariables are strings 8
17 3 36 . -
|| | ©angthervalues Convert numeric strings to numb
18 4 31
19 5 28
20 2 54
7 4 0 - £ y " y y Y "
22 2 46 2 1
23 3 37 3 1 | |
24 A 22 2. ht
[E1™ I¥]

[ |BM SPSS Statistics Processor is ready | |

“Untited? [Dataset1] - 18 5PSS Sigtsics Dovs cororll NN

T T (=5 = |

R ) 55‘

File Edit View Dala Transform Analze DirectMarketing Graphs Utliies Add-ons Window Help

SHE 0« ~ Bl A B
|

|Visible: 4 of 4 variables

| Preference | Age [ income [ Gender [ va [ v [ v [ v [ v [ e [ e [ v [ o [ v [ e |
1 1 46 2 2
2 2 24 ,'@ Recode into Different Variables: Old and New Values . ==
3 4 2 —
7y 4 18 || rolavalu New Valu
5 2 46 || | ©vale ® Value: [1] ]
6 2 ®’ © System-missing
T 1 47 || | ©sgystem-missing © Copy old value(s)
8 2] 54 © System- or user-missing
5 5 50| || | @Range Old— New:
1 3 2 | through E
13 4 26 || | ©@Range, LOWEST through value: —
14 5 19 —
15 4 41 1| | ©Range, value through HIGHEST.
16 2 o 3 [7] Qutput variaples are strings
ALt : % 1 lom othervalues [H convertnu strings to numb
18 4 31
20 2 54
2 4 30 m 2] ! ! ! ! ! !
22 2 48 2 1
23 3 37 1 ||
M A 22, hal
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[ [ Visible: 4 of 4 Variables

Preference Age Income Gender var var var var var var var var var var var
1 1 46 2 2 =
2 2 2 13 Recede into Different Variables: Old and New Values. ===
3 4 22
4 4 18 0ld Value Mew Value
5 2 46 O value ® Value: | ]
6 2 38 @ system-missing
7 1 47 © System-missiny g @ Copy old value(s)
8 2 54 © System- or user-missing
9 5 50 © Range Old = New.
4thru5—=2
1" 3 29 through
12 2 32
13 4 26 © Range, LOWEST through value:
14 5 19
18 4 “ © Range, value through HIGHEST:
16 2 20 ["] Outputvariables are strings
il 3 % © Al other values (=}
18 4 31
20 2 54
21 4 30 1 2
22 2 46 2 1
23 3 37 3 1 ||
24 A =]
E1™ ]

[IBM SPSS Statistics Processoris ready | | |

L )
To change one of your categories, highlight that category in the Old?> Nbax and make

the changes, then click ofiChange". The new category should appear in the Old?>New box.

To remove a category, highlight it and click on "Remove".

Now we want SPSS to carry out the recoding. Click o€dntinue" at the bottom of the

window. ThiO xEl1 1 OAEA Bécie iAtd Biftererd VariablésAo OAT @8 #1 EAE
"OK" and SPSS will take a few seconds to carry out your commands. The data matrix should

appear on the screen. When it says that the SPSS Processétaadyat the bottom of the

window you know that SPSS has finished with the recoding.
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| |Visible: 5 of 5 Variables

Preference | Age | income [ cender | Preferencet || var [ var [ var | var | var | var | var | var | var |
1 1 46 2 2 1
2 2 24 1 1 1
3 4 22 3 1 2
4 4 18 3 1 2
5 2 46 1 1 1
6 2 38 1 1 1
7 1 a7 1 2 1
8 2 54 2 2 1
9 5 50 3 2 2
10 4 46 3 1 2
1 3 29 1 1 1
12 2 32 2 2 1
13 4 2 2 1 2
14 5 19 2 1 2
15 4 4 3 1 2
16 2 20 1 1 1
17 3 36 2 2 1
18 4 31 3 1 2
19 5 28 1 2 2
20 2 54 1 1 1
21 4 30 1 2 2
2 2 46 2 1 1
23 3 37 3 1 1
2 1 2 2 2 I~
JE1™ [H]

[ IBM 5PSS Statistics Processorisready | | | | |
—— e —— ey

=
< % D0 210AM

Click on "Analyze", then point your mouse at Descriptive Statistics ", and then click on

"Frequencies”. Notice thatPreferncel has appeared in the list of variables on the left.

kkkkkkkkkkkkkkkkk Khkkkkkkkkkkkkkkhkk
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Chapter 3
T-TEST

BASIC ASSUMPTIONS FOR ALL T TESTS:
1. Scale of measuremesnterval or ratio scale.
2. Random Samplinglata should be randomly sampled.

3. Population normality-data is numerical data representing samples from normally
distributed populations.

WORKING EXAMPLE:

Bharat Petroleum stocks has two kinds of petr@. . T O A1 anddOB®RAAAS BOAOOT 1 8
two wheelers were tested with Normal Petrol and with Speed Petrol. The two wheelers were
having either® 3 DIOADOBEROA OO B 8

Two wheeler codingl(Manual), 2(Automatic)

The earlier trail shows that mean number of Kilometer per litre wad4.

Questions:
1. Whether second trail efficiency of two wheeler is better than the previous trail?
2. Whether efficiency of engine improvesE OE O3 PAAA 0AOOI 1 de

3. Whether efficiency of engine with speed petrol and normal petrol differs between self
start and kick start?

T Test using SPSS.
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Enter the data as shown in the table below.

Two-wheeler Speed Normal-

Type petrol Petrol
2 17 17
2 18 17
1 22 21
1 24 20
2 20 17
1 22 20
2 12 13
1 21 22
2 11 10.5
2 10 12
2 20 15
1 15 14
1 22 17
2 18 19
1 21 19
2 16 21
1 20 18
1 25 17
2 16 16
1 18 19
2 26 18
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