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Multiple Regression Analysis with
Qualitative Information:

1 Outline

! Describing qualitative information

! Using a single dummy independent variable

! Using dummy variables for multiple categories

! Interactions involving dummy variables

! A binary dependent variable (Y variable): The linear probability model

2 Describing Qualitative Information

! "Female" and "Married" are qualitative variable.

! We arbitarily assign a dummy variable to decribe them.

famale =

!
1 if female
0 otherwise (or if male)

married =

!
1 if married
0 otherwise (of if single)
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3 Models with a single dummy independent variable

Consider

wage = +0 + ,0female+ +1educ+ u:

where

famale =

!
1 if female
0 otherwise (or if male)

In this case, the ,0 notation is used to highlight the interpretation of the parameters
multiplying dummy variables. In other cases, we can use any notation that is the most
convenient.

-
-

Cl )

① E (wage I female, educ ) = El pot dofemale -113 ,
educt alternate

,
educ)

=

pot oofemaletp ,
educt Elulfemale

,
educ)

*
= O

= pot dofemaletpoedac Cass MLRI -4
holds)②Thus

f : E (wage I female -- I , educ) = pot doll ) t p ,
educ = potootp.edu

079 E (wage I female -- O , educ) = pot do co ) -113 ,educ
= potpie duc

do = Ecwagetfemale -4, educ) - E (wage I female -- o, educ)

or do = Elwagel female, educ) -El wage I male , educ)

* given the same value
of educ ( same education level }

do is the difference in the expected wage of females
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→ By the way we model this regression
function
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female" is going to give a constant
impact on wage , regardless of the level of educ.
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4 It is not possible to include all of the dummy alternatives in the same
model

! If we include all alternatives of a dummy variable in the same model, we will face
the "perfect collinearity" problem.

For example:

1 = female+male

female = male+ 1

or

1 = winter + spring + summer + fall

winter = 1" spring " summer " fall

! At least one alternative has to be dropped. We treat the dropped alternative as
the "BASE GROUP" or "BASELINE" or "BENCHMARK GROUP".

( as long as there is an intercept in the model ) .
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5 Using dummy variables for multiple categories

Case 1 We can use many dummy variables in the same model
Consider a model which includes 2 dummy variablesñ female and married:

log(wage) = +0 + ,0female+ ,1married+ +1educ+ +2 exp er + +3 exp er
2

++4tenure+ +5tenure
2 + u:

Comments:

p {
7 if female - -

-

off otherwise {
'
o

'totheraffined

O
l

-

BL
2) 8, measures the impact of be married .

( marriage premium) But since ITIL 1.96 or p>005,
we do not reject Ho of no impact.

D do measures the expected difference between
females male workers given the same
marital status and other factors .

dlogtfen-agae-wtag.cl wage =
- 0.29

female workers
¥

•

are expected to 100 . wtagedwage = 100 o - 0.29

earn less than

male workers by To swage = 29.0240
29.02%

, holding other female
factors the same.
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Consider a model which includes dummy variables for each gender/marital status
combinationñ marrmale; marrfem and singfem:

log(wage) = +0 + ,0marrmale+ ,1marrfem+ ,3singfem+ +1educ+ +2exper

++3exper
2 + +4tenure+ +5tenure

2 + u: (8.1)

Comments:

%; Basecase

singfem singmale
f

- -
- (or singmales used as the

basecase )

-
-

- -
-

O

=L82

pity
This regression is not the same as

the

previous one. It uses " single male
"
as the

base group . ( The previous one use make S

single as z base groups).

• do measures the expected diff . in wage of married
male as compared with single males, holding other

factors constant .

• 8 ,
measures the expected diff

.

in- married

female as compared with single males, holding - .

• 82 w same rationale . intercept .
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Case 2 We can use dummy variables to represent multiple categories of a variable
Consider the relationship between law school rankings and starting salaries

log(salary) = +0 + ,0top10 + ,1r11_25 + ,3r26_40 + ,4r41_60 + +1LSAT

++2GPA+ +3 log(libvol) + +4 log(cost) + u:

where top10; r11_25; r26_40; r41_60 would be equal to 1 when the variable rank falls
into the appropriate range.
** Rank below 60 would be the base case.

Comments:

* In many cases the
"
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explanatory variable than the n value " itself .
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