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A dummy variable is an essential tool in regression analysis, particularly when researchers need to

incorporate qualitative data into quantitative models. Fundamentally, a dummy variable is a special
binary variable designed to numerically represent a categorical variable. Since standard statistical

models rely on numerical inputs, this transformation is critical. By assigning values of zero or one,
the dummy variable effectively signals the absence (0) or presence (1) of a specific attribute or
category within the dataset.

To illustrate this process, let us consider a common analytical scenario: predicting an individual's
income based on two primary factors--age (a continuous, numerical variable) and marital status (a
non-numeric, categorical variable). The challenge lies in integrating the marital status variable,
which consists of three distinct levels: "Single,” "Married," and "Divorced." To utilize this qualitative
information effectively within a predictive statistical framework, we must first translate these
categories into a quantitative structure.

Income Age Marital Status
$45,000 23 Single
$48,000 25 Single
$54,000 24 Single
$57,000 29 Single
$65,000 38 Married
$69,000 36 Single
578,000 40 Married
$83,000 59 Divorced
$98,000 56 Divorced
$104,000 64 Married
$107,000 53 Married

According to standard statistical practice, when a categorical variable has k levels (in this case,

Marital Status has k=3), we must generate exactly k-1, or 2, dummy variables. A vital prerequisite

for this encoding is the selection of a reference category (or baseline value). This baseline
serves as the comparison group against which the effects of all other categories are measured. For
our example, we will strategically select "Single" as the baseline, given its typical role or
prevalence in such hypothetical samples.

This transformation process necessitates the creation of two new binary variables: one
corresponding to "Married" status and one corresponding to "Divorced" status. Crucially, the
chosen baseline category ("Single") is implicitly defined when both newly created dummy variables
are coded as zero. This structured approach allows the statistical model to accurately isolate and
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guantify the differential impact of being married or divorced compared to being single, thereby
enabling effective group comparison.

Income Age Marital Status Income Age Married Divorced
$45,000 23 Single $45,000 23 0 0
$48,000 25 Single $48,000 25 0 0
$54,000 24 Single $54,000 24 0 0
$57,000 29 Single $57,000 29 0 0
$65,000 38 Married > $65,000 38 1 0
$69,000 36 Single $69,000 36 0 0
$78,000 40 Married $78,000 40 1 0
$83,000 59 Divorced $83,000 59 0 1
$98,000 56 Divorced $98,000 56 0 1
$104,000 64 Married $104,000 64 1 0
$107,000 53 Married $107,000 53 1 0

This tutorial provides a comprehensive, step-by-step guide to generating these critical dummy
variables using IBM SPSS Statistics. We will meticulously follow the process using the example
dataset introduced above. Once the variables are successfully encoded, we will proceed to
execute a linear regression analysis to demonstrate how these newly constructed variables are

incorporated into a predictive model for income, providing a full cycle from data preparation to
model interpretation.

Step 1: Preparing and Entering the Data in SPSS

The foundation of any robust statistical analysis within SPSS relies on accurate data preparation.
In this initial stage, it is mandatory to correctly input the raw data into the Data View window. We
have three variables: Age (continuous numerical), Income (continuous numerical), and Marital
Status (nominal categorical). While the numerical fields are straightforward, ensuring the
categorical Marital Status variable is coded precisely as intended--using string or numerical codes
corresponding to our defined categories--is paramount for subsequent transformation steps.

Before proceeding, confirm that you have launched the SPSS application and navigated
specifically to the Data View tab. Input all observations meticulously, verifying that your data
structure perfectly aligns with the example provided below. Maintaining absolute accuracy during
this data entry phase is non-negotiable, as inaccuracies introduced now will inevitably lead to
compounding errors and unreliable results during the complex model fitting and inferential analysis
stages.
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&> Income

1 45000
2 43000
3 54000
- 57000
5 65000
6 69000
7 78000
8 83000
9 98000
10 104000
11 107000
12
13
14
15
16

Step 2: Automated Creation of Dummy Variables

&> Age

o4 MarriageStatus
23.00 Single
25.00 Single
24.00 Single
29.00 Single
38.00 Married
36.00 Single
40.00 Married
59.00 Divorced
56.00 Divorced
64.00 Married
53.00 Married

With the raw data verified and secured in the Data View, the crucial next task is converting the

non-numeric MarriageStatus variable into its required numerical dummy variable counterparts.

One of the greatest advantages of using SPSS is the availability of an automated function for this

task, which significantly mitigates the potential for human error associated with manual recoding.

To initiate this streamlined process, navigate to the main menu bar, click the Transform tab, and

then select the Create Dummy Variables command from the resulting list.
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The subsequent dialog box requires careful configuration. First, specify the source variable by

moving MarriageStatus from the available variables list into the target panel labeled Create

Dummy Variables for. Second, you must establish a clear and concise prefix, often referred to as

the Root Name, for the variables that will be generated. By entering a name like "Status" into the

designated input box, the program will automatically assign sequential numerical suffixes (e.qg.,

Status_1, Status_2) to this root name, ensuring the new variables are logically organized and

easily identifiable within your larger dataset.

PSYCHOLOGICAL STATISTICS

statistics.arabpsychology.com



https://statistics.arabpsychology.com/?p=18122
https://statistics.arabpsychology.com
https://statistics.arabpsychology.com

Creating and Using Dummy Variables in SPSS for Regression Analysis: A Tutorial

@Create Dummy Variables X
Variables: Create Dummy Variables for:
& Income oa MarriageStatus
& Age
-

Main Effect Dummy Variables
Create main-effect dummies

Root Names (One Per Selected Variable):

Dummy Variable Labels
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QO Use values Macro Name:

Vaiue Ordler Two-Way Interactions

© Ascending [] Create dummies for all two-way interactions
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Macros
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Three-Way Interactions

[] Create dummies for all three-way interactions
Measurement Level Usage

® Do not create dummies for scale variable values
QO Create dummies for all variables

This dialog requires the Python Essentials

I Paste ’ Help ‘

- - - - -

[ Reset [Cancel

Once the settings are confirmed and the process is executed, SPSS immediately generates the
necessary two dummy variables (Status_1 and Status_2) directly within the Data View. As per the
definition of binary encoding, these new fields exclusively contain the values 0 and 1, signifying the
existence or non-existence of the "Divorced" and "Married" statuses relative to the implicit "Single"
baseline category. With this successful data transformation complete, we have concluded the
preparation stage and are now ready to seamlessly integrate these numerical predictors into our
predictive statistical model for income.
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&> Income &> Age @4 MarriageStatus @ Status_1 g Status_2 g Status_3

1 45000 23.00 Single .00 .00 1.00
2 438000 25.00 Single .00 .00 1.00
3 54000 24.00 Single .00 .00 1.00
4 57000 29.00 Single .00 .00 1.00
5 65000 38.00 Married .00 1.00 .00
6 659000 36.00 Single .00 .00 1.00
7 78000 40.00 Married .00 1.00 .00
8 83000 59.00 Divorced 1.00 .00 .00
9 98000 56.00 Divorced 1.00 .00 .00
10 104000 64.00 Married .00 1.00 .00
1" 107000 53.00 Married .00 1.00 .00
12

13

14

-t
[ )]

16

Step 3: Executing Linear Regression Using Dummy Predictors

Having successfully constructed the dummy variables, the subsequent phase is the execution of a

multiple linear regression analysis. This statistical procedure is designed to quantify the

independent and combined influence of both Age and the encoded Marital Status predictors on the
dependent variable, Income. To initiate the model, locate the Analyze tab on the main menu,
hover over Regression, and then select the Linear option.
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Within the Linear Regression dialog box, precise assignment of variables is essential. The variable

we intend to predict, Income, must be moved into the Dependent field. Following this, the

predictor variables--Age (continuous), Status_1 (Divorced dummy), and Status_2 (Married

dummy)--must be placed into the Independent(s) box. It is crucial to remember that the original

categorical variable, MarriageStatus, is explicitly excluded from the model, as its information is

now entirely captured by the two binary dummy variables.
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A critical statistical consideration when modeling categorical data is strictly adhering to the k-1 rule.
Because our variable has k=3 categories, we must include only 2 dummy variables in the
regression analysis. Including all three potential dummy variables would introduce a perfect linear

dependency among the predictors, a phenomenon known as perfect multicollinearity. This specific

scenario is famously termed the Dummy Variable Trap, which renders the necessary
mathematical calculations (specifically, matrix inversion) impossible, resulting in unstable,
unreliable, or uncomputable regression estimates.

Once all variables have been correctly assigned and the configuration verified according to the k-1
rule, click OK to command SPSS to execute the analysis. The software will swiftly produce a suite
of standard regression output tables. Among these, the Coefficients table is the most critical, as it
contains the estimated parameters required for the subsequent substantive interpretation of the
fitted statistical model.

Step 4: Interpreting the Regression Output

The most informative component derived from the linear regression analysis output is the
Coefficients table. This table furnishes the estimated parameters (B values) for every term in the
model, enabling the construction of the final fitted regression equation. This equation provides a
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concise mathematical summary of the modeled relationship between the dependent variable
(Income) and the predictor variables (Age and Marital Status dummies). The coefficients displayed
below represent the estimated influence of each factor:

= Regression

Variables Entered/Removed®

Variables Variables
Model Entered Remaoved Method
1 MarriageStatus . Enter
=Married,

MarriageStatus
=Divorced, Age®

a. DependentVariable: Income
h. All requested variahles entered.

Model Summary

Adjusted R Std. Error of the
Model R R Square Square Estimate

1 9497 901 .858 8391.006

a. Predictors: (Constant), MarriageStatus=Married,
MarriageStatus=Divorced, Age

ANOVA®
Sum of
Model Squares df Mean Square F Sig.
1 Regression 4477864439.3 3 1492621479.8 21.199 <.001°
Residual 492862833.44 7 70408976.205
Total 4970727272.7 10

a. Dependent Variable: Income
b. Predictors: (Constant), MarriageStatus=Married, MarriageStatus=Divorced, Age

Coefficients®

Standardized
Unstandardized Coefficients Coefficients

Model B Std. Error Beta t Sig.

1 (Constant) 14276117 10411.498 1.3 213
Age 1471.675 354 442 .994 4152 .004
MarriageStatus=Divorced -8397.404 12771.364 -152 -.658 532
MarriageStatus=Married 2479.748 9431.263 .056 .263 .800

a. DependentVariable: Income
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Utilizing the B coefficients presented in the output table, the mathematical expression representing
our fitted regression equation is formulated as follows:

Income = 14,276.12 + 1,471.67 x (Age) - 8,397.40 x (Status_Divorced) + 2,479.75 x
(Status_Married)

This constructed equation possesses immediate predictive utility. For example, to project the
income for a subject who is 35 years old and married, we simply substitute the corresponding
values (Age=35, Status_Divorced=0, Status_Married=1) into the equation:

Income = 14,276.12 + 1,471.67 x (35) - 8,397.40 x (0) + 2,479.75 x (1)

This calculation yields an estimated income of $68,264 for a married individual aged 35. The
predictive strength of the model is thus immediately apparent.

Step 5: Analysis of Regression Coefficients and Significance

A deeper analysis of the individual coefficients is required to understand how each predictor
uniquely influences Income, measured relative to the designated baseline group ("Single").
Critically, we must evaluate both the magnitude of the coefficient (B) and its associated p-value
(Sig.), which determines whether the relationship is statistically significant.

Constant (Intercept): The intercept value (14,276.12) represents the predicted mean income for
an individual in the reference category ("Single") when the Age variable is zero. Because an Age of
zero is practically meaningless in this specific context, the intercept should be treated as a
mathematical necessity rather than a substantively interpretable income level.

Age: The positive coefficient of 1,471.67 indicates that, holding marital status constant, every one-
unit increase in age is associated with an increase of $1,471.67 in predicted income. Given its p-
value (.004), which is far below the conventional significance threshold (a = 0.05), Age is
confirmed as a robust and statistically significant predictor of income in this model.
Status_Divorced: The negative coefficient of -8,397.40 suggests that, compared to a single
individual of the same age, a divorced individual is predicted to earn $8,397.40 less. However, the
corresponding p-value (0.532) is considerably higher than 0.05, leading to the conclusion that this
observed difference is not statistically significant. We must therefore attribute this variance
largely to random sampling fluctuation rather than a genuine effect.

Status_Married: This coefficient (2,479.75) implies that a married individual is predicted to earn
$2,479.75 more than a single individual of the equivalent age. Similarly, the extremely high p-value
(0.800) confirms that this positive difference is not statistically significant. There is insufficient
statistical evidence to claim that married status, independent of age, meaningfully predicts higher
income in this population.

PSYCHOLOGICAL STATISTICS statistics.arabpsychology.com



https://statistics.arabpsychology.com/?p=18122
https://statistics.arabpsychology.com
https://statistics.arabpsychology.com

Creating and Using Dummy Variables in SPSS for Regression Analysis: A Tutorial

As neither of the dummy variables encoding Marital Status achieved statistical significance (both
p-values > 0.05), the evidence suggests that Marital Status, as configured, does not contribute
substantial unique predictive value to the model beyond that already accounted for by Age. In
practical applications of regression analysis, researchers often choose to simplify models by
removing predictors that fail to reach significance, aiming to enhance the model's parsimony and
improve its generalization capabilities to new datasets.

Additional Resources for Statistical Modeling

To further solidify your proficiency in advanced statistical analysis and data preparation techniques
within quantitative research, we recommend exploring the following related concepts that build
upon the foundations established in this SPSS tutorial:

Mastering the detection and mitigation of multicollinearity, especially in complex multiple regression

models.
Exploring specialized techniques for handling non-linear relationships or data distributions that
violate the assumptions of ordinary least squares linear regression.

Learning how to perform targeted post-hoc tests and contrasts following regression when
significant effects are observed for categorical variables with multiple levels.
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