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Modelling Qualitative Influences Qualitative Variables

Basic Idea I

sometimes cannot obtain set of numerical values for all variables to
use in a model
because some variables cannot be quantified easily

examples
gender may play a role in determining salary levels
different ethnic groups may follow different consumption patterns
educational levels can affect earnings from employment
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Modelling Qualitative Influences Qualitative Variables

Basic Idea II

qualitative variables as regressors
to include in a regression we define dummy variables
nominal scale variables which have no particular numerical values
usually in cross-sectional models, but can appear in time series as well

more examples [in times series]
changes in political regime may affect production
war can impact on economic activities
certain days in week or certain months in year can have different
effects on the fluctuation of stock prices
seasonal effects often observed in demand of various products
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Modelling Qualitative Influences Qualitative Variables

Basic Idea III

note that dummy variables are also called
indicator variables
categorical variables, and
qualitative variables
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Modelling Qualitative Influences Defining Dummy Variables

Including Dummy Variables I

consider following cross-sectional model

wagei = β1 + β2experi + ui

this model assumes that the constant β1 is the same for all the
observations in our dataset
what if we have two different subgroups

male and female, for example
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Modelling Qualitative Influences Defining Dummy Variables

Including Dummy Variables II

we convert such qualitative information into a quantitative variable by
creating a dummy variable

D =

{
1 if female
0 if male

note that

i the choice of which of the two different outcomes is to be assigned the
value of 1 does not alter the results

ii the 0 classification is often referred to as the benchmark, or control
category
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Modelling Qualitative Influences Defining Dummy Variables

Including Dummy Variables III

wagei = β1 + β2experi + β3Di + ui

now we have two cases
1 when D = 0 (male)

Yi = β1 + β2Xi + ui

2 when D = 1 (female)

Yi = (β1 + β3) + β2Xi + ui

two groups [male & female] but included only one dummy Di
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Modelling Qualitative Influences Number of Dummies

Dummy Variable Trap

if an intercept is included and we have a qualitative variable with m
categories, then introduce only (m − 1) dummy variables

consider a self-reported health as a choice among excellent, good, and
poor
we can have at most two dummy variables to represent three
categories

not following this rule → dummy variable trap → perfect collinearity
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Modelling Qualitative Influences The Omitted Category

Reference Category

the subgroup that gets value of 0 is called the
reference category,
benchmark, or
comparison category

all comparisons are made in relation to the reference category

if there are several dummy variables, you must keep track of the
reference category
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Modelling Qualitative Influences Example 1

Modelling Wages: Data

we want to study what factors determine hourly wage (in dollars)
table 1.1 data of 1289 individuals interviewed in March 1995

wageR hourly wage in dollars [dependent variable]
femaleR gender, coded 1 for female, 0 for male
nonwhiteR race, coded 1 for nonwhite, 0 for white workers
unionR union status, coded 1 if in a union job, 0 otherwise
educationR education in years
experR potential work experience in years
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Modelling Qualitative Influences Example 1

Modelling Wages: Estimation
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Modelling Qualitative Influences Interactive Dummies

Refining the Wage Function I

we found that the average salary of a
female worker is lower than that of her male counterpart
nonwhite worker is lower than that of his white counterpart

what about a female nonwhite?
we need to include an interactive dummy
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Modelling Qualitative Influences Example 2: Interactive Dummies

Refining the Wage Function I

Dr. Hany Abdel-Latif (2016) ES1004ebe Lecture 3 Qualitative Influences 13 / 19



Modelling Qualitative Influences Differential Slope Dummies

Refining the Wage Function II

we implicitly assumed that slope coefficients of quantitative regressors
remain the same between

male and female
white and nonwhite

however, we do not need to - we can include differential slope
dummies
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Modelling Qualitative Influences Example 3: Differential Slope Dummies

Refining the Wage Function II
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Modelling Qualitative Influences Semi-Log Models

Functional Form
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Modelling Qualitative Influences Semi-Log Models

Functional Form
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Modelling Qualitative Influences Semi-Log Models

Functional Form

Dr. Hany Abdel-Latif (2016) ES1004ebe Lecture 3 Qualitative Influences 18 / 19



Questions & Answers
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