
 

Specification Errors

The General model

consider

Yt BotB it BKXkttUt
The equation may be misspecified
It may
omit some relevant variables

or
include some irrelevant variables

Omission of a Relevant variable

1 Yt Bo BI it βzXzt Ut Correct model

2 Yt Bo β It Wt Imisspecified model

consider
A researcher estimates the misspecified model 2 From this
model

ELWE ElβzXze Ut E B Xze to iff Xze is a relevant
variable

var wt E Wt E Wt ECBzXzt UE B2Xzt EVE

COV NEWS ELWE E We WS E WS ELUTUS 0

The Slope Coefficient
1 YE Bo β it B2 at Ue Correctmodel

2 Yt Bo Bi Xie Wt Misspecified Model

The estimated slope coefficient from the misspecifiedmodel 2
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BY Eat Ye where att
e

BY Eat Bot Bi Xt Bz 2 Ut

Bi Boat PIETY P2Ef 2 Eat Ut

Eat Xt Eat Xt X Ef
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BIAS
ps β β Ez Eative

E B β if def
coefficient from the regression
of the excluded variable on the

the coefficient included variable
of If ded
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Fff
Bi is biased

example

correct model Yt Bo Bike B2 t Ut

BUE YE BO BIKE WE

suppose the result D Yt
10,142ft

The direction of bias
The coefficient of the excluded var t 621

where Lt 20 kt Ut

upward bias

variance

from incorrectvar IBI 2 model

varipi 2 from the
correct model

varck 8 a ri
where riz is the square of the simple correlation
coef between Xt and Xt2



varied
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var B var B iff r o

var pi var Bi if f 0hr1 21

RIFT piased bias 132 1

var pi var B
PT is biased but has a smaller variance

Biased5 Eff no valid inference
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unbiased but biased but
a largervariance smaller variance



Inclusion of an Irrelevant variable

1 Yt Bot Bi it B2Xze wt Misspecified Variable

2 YE Bo B it Ut Correct model

correct model satisfies 6M assumptions
misspecified model

BIAS

β Ʃ Eti Yt Ʃ Uti
Ʃ It

psi Eati Bo B Xt Ut

Bo ati B Ut Xti Eative

P t Eat Ut

15 p Eative

E Bi p 0 ps is UNBIASED

By β Eatz Xt Eatzut
1 2 Eatzut O ECBE 0

Bz unbiased since the true population
value of Bz is 0



variance

var Bi
g 4 i ri

variBI

var B

var IBI var B
when an irrelevant redundant variable is included
then the variances or the slope coet of the mispecifed
model decreases

2 unbiased the usual tents of

8ps unbiased inference are valid

Testing for Specification Error

Consider

Yt Bo B Xitt BK kt Wt

The equation
it may exclude some relevant variables

ii may confan some irrelevant redundant variables
under ii straight for ward it and F tests

i if known add to the regression and test for the
significance However often unknown



mode is correctly specified
Ha The model is NOT correctly specified
Under Ho E Wt 0

Under Ha E Wt can be specified as a linear
function of a set of variables

E Wt Go O Z t t 02 22ft_ Am Zmt
Then Ho Oo O 02 0 m O

can be tested by estimating
Yt Bot β it Blix Ket O Z 0222ft OmZmt

Ut

However

It is often unknown

But we know that

In the omitted variable case the bias of the coefficients
depend on the excluded and included variables

thus the omitted variables should be correlated with
the existing variables if they are to be effective

A proxy for Zt higher powers and cross products of
the explanatory variables BUT If prebom
The same information is indeed summarized by
the fitted values of Yt



Regression Specification Error Test RESET

2 Yt Bot Bi Xt BicXt K 0,1ft 0m t ut

an then
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Q reset
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m or me f reasonable choice


