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Lecture note 1
In this short note: A section about what we will mean by reparameterization of model equations,
illustrated by the model equations in Ch. 5 and Ch. 7 of HN. The second section draws attention
to the concept of structural interpretation of an econometric model equation, and the discussion
in section §5.3 of HN.

1. Orthogonalization and reparameterization

This part if the note comments on § 5.2.3 and § 7.2.2 in HN. Orthogonalization of variables, for
example X1i and X21 means that variables that are correlated “are made”perfectly uncorrelated
(orthogonal) by a transformation.

In the context of a model, e.g., a regression equation, variables can be orthogonalized,
without changing the statistical properties of the model disturbance, however one or more of the
original coeffi cients will be changed as a consequence of the transformation. We then have a
reparameterization of the model (with the aim of achieving orthogonalization)

In the two-variable regression model, of Chapter 5, the original parameterization is:

Yi = β1 + β2X2i + εi (1)

If the statistical assumptions of the model hold, the disturbance has so called “classical properties”.
Now consider adding and subtracting β2X̄ :

Yi = β1 + β2X̄2︸ ︷︷ ︸
δ1

+ β2(X2i − X̄2) + εi (2)

This is a reparameterization of the model equation because one of the parameters, the constant
term, has changed. Note that the disturbance is unaffected, hence the statistical properties of
the model is unaffected by the re-parameterization. This means that the maximized value of the
likelihood function for (1) must be the same value as for (2).

The OLS/ML estimators of δ1 and β2 are uncorrelated, although the estimators of β1 and
β2 are correlated, as you will know from elementary econometrics.

In §7.2.2 in HN, the original parameterization of the model equation is:

Yi = β1 + β2X2i + β3X3i + εi (3)

The reparameterization

Yi = β1 + β2X̄2 + β2X̄2︸ ︷︷ ︸
δ1

+ β2(X2i − X̄2) + β3(X3i − X̄3) + εi (4)

secures that the two centered regressors are uncorrelated with the contant term. They are however
mutually correlated.

In § 7.2.2. a reparameterization is shown that gives mutually uncorrelatedness as well. The
likelihood function can be maximized with respect to the parameters of the fully orthogonalized
model equation first (thus extending the step-wise maximization for the first model equation (Yi =
β + εi), and then ML estimates for the original parameters can be found be “unwinding” the
reparameterization. This is generalizing on what we would do in the simple regression model (1):
Namely that if we have the MLE of δ̂1 and β̂2, we retrieve the MLE of the original constant term
β1 as:

β̂1 = δ̂1 − β̂2X̄2

This is interesting to note, but it is also an example of a computational detail that we will not
spend time on in this course.
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2. Structural interpretation

See § 5.3.1 in HN.
In economics, the label “structural model” is often given to theoretical relationships that

are linearized and supplemented with an additive disturbance, and then estimated.
In addition to theoretical interpretability, the book suggests that a structural model should

have the features:

1. Parameter constancy with respect to changes in sample (for example extensions)

2. Parameter invariance to regime shifts

3. Invariance with respect to variable addition, for example from other studies.

At this point in the exposition, the book only illustrates requirement 3. by the simplest
example of omitted variable bias. Where the true model contains a second regressor:

Yi = b1 + b2Xi + b3Xi + vi (5)

From elementary econometrics you are able to derive the bias expression of the OLS/ML estimator
of β̂2 given that (5) is the true model.
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