Dummy Variable

In the case that we have special event that
cannot be quantify (i.e. economics crisis),
dummy variable can be used.

Dummy variable is a discrete and binary-
choice variable (0 or |) that used to quantify
qualitative independent variable.

Dummy variable can only be 0 or 1. It cannot
be | or 2.

In case that qualitative variable has more than
2 choices, the model will have more than |
dummy variable.

(Two choice — | dummy), (Three choice — 2
dummy), (Four choice — 3 dummy).



Intercept Dummy Variable

General model Y, =4 + X, +8,X,, +U,
Model with Intercept Dummy Variable
Yo = Do+ 7D+ B Xy + B Xy +U,

where: D, =0 before crisis

= 1 after crisis.
This model can be interpreted as:
Before Crisis: Y, =8, +B8X, +5,X,, +U,

After Crisis: Y, = (8, +7,)+ B Xy + B Xy +1,



Intercept & Slope Dummy Variables

Model with Intercept and Slope Dummy
Variable
Yo = Lo+ 7D + B Xy + 1D Xy + 5o X5 +7,D X + U
where: D, = 0 before crisis
= 1 after crisis.
This model can be interpreted as:
Before Cirisis: Y, =8, +8X, +5,X, +U,

After Crisis: Y = (8, +7,)+ (B, + 7)) Xy, + (B, +7,) X, +U,



Test Structural Change — Dummy
Variable Test vs Chow Test

Dummy Variable Technique

All Yt :ﬂo +181X1t "':Bzxzt +U,

UR

Before Y, =8, +B,X, +5,X, +U,

After Yt = (:Bo +7/0)+(,81 +71)X1t +(132 +7/2)X2t + U

Chow Test

A” Yt:ﬂ-o—l_ﬂlxlt_i_ﬂ’zxm—l_ut fOrl‘ :], 2, ceey n]+ n2

Before Y, =, + o, X, + @, X, +u, fore =1,2, ..., n,

After Y, = B, + B X, + B, X, +U, fort=n+1n+2.. n+n,




Dummy Variable vs

Chow Test

Chow Test
H, : oy =Py =4
and o, =4, =4,
and a, =0, =4,
H,: Otherwise
(RSS, —RSS, —RSS, ) /k
(RSS, +RSS;)/(n, +n, —2k)

Dummy Variable
Ho: 70=7=7,=0

H,: Otherwise

~ (RSS; —RSS )/k
~ RSSy/(n-k)

Comparing the Two Methods

Chow test is to test whether all estimators are

the same or not.

Dummy variables technique test whether

intercept dummy coefficient and all slope
dummy coefficients are all equal to zero or not.




Interaction Effects Using Dummy

Variables

Model with Intercept and Interaction Dummy
Variables
Y =y + o, Dy +0,Dy + Dy Dy + BX U,
where: D,, =0 other days or = 1 Monday.
D,, = 0 other months or =1 January.

The coefficients of the dummy variables can be
interpreted as:

o, = Monday effect.
o, = January effect.
o, = Monday in January effect.



