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Multiple Regression Analysis: The Problem of Analysis
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Chapter 7. Mulliple Anciysis: Arcitysis

Under the CLRM, wr asvame:
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By the above wssmptions, we can fiad oet the cosditionsl espectation of 1

Specification bias comes from
1) Add redundant variable(s)
2) Omit important variable(s) in our mode! ("Exclusion bias)
3) Use wrong functional forms

Example of an exact linear relationship between Xs

X3i=2*X2i
Yi=B1+B2X2i +B3X3i + ui
Yi= B1+ B2X2i + B3(2*X2i) +ui

Yi=B1+ (B242B3)X2i + ui

Observe that Partial Effect of X2i on Y and of X3i on Y cannot be estimated
when X2i and X3i form an exact linear relationship

Exact linear relationship

Ex: X3i X2i
2 2
4 2
6 3

Here, in this example, Lamda2 = -2, Lamda3=1

In general form: Lamda2*X2i + Lamda3*X3i =0
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Tk EL: 1%y, % | t the PRF : 1)

m;yh’] = P [PRSTI f’)x%i + E ["{i Yu,X,;J

Keypoint: If Lamda2 and Lamda3 are founded to make
the above equation "TRUE", then it is confirmed that
X2 and X3 has "EXACT" linear relationship!

meaning of partial coefficients:
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(We call this problem as " Perfect collinearity"

If this problem occurs, regression cannot be estimated.
T holdmy x, constant,

whn x, Changs 179 1 vnit,
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Inexact linear relationship

X3i X2 X3i=5*X2i +Vi
10 2 10 =5%2 +0
2 4 22=5% +2
28 6 28=5% -2
40 8 40=5*8 +0

With Inexact linear relationship between X2i and X3i, OLS regression
can be estimated, i.e., we can obtain B2_hat and B3_hat.
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Chapler 7. Mulliple Anciysis: Arcitysis
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Interpreter the partial regression cocfficients
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134 Chapter 8. Multiple Regression Analysis: The Protiem of inference
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