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without, however, being able to specify which of the moment conditions corresponds
to these restrictions (see below).

Keeping in mind the above, the endogeneity of x2i can be tested provided we assume
that the instrument z2i is valid. Hausman (1978) proposes to compare the OLS and IV
estimators for !. Assuming E{"izi} = 0, the IV estimator is consistent. If, in addition,
E{"ix2i} = 0, the OLS estimator is also consistent and should differ from the IV one
by sampling error only. A computationally attractive version of the Hausman test for
endogeneity (often referred to as the Durbin–Wu–Hausman test) can be based upon
a simple auxiliary regression. First, estimate a regression explaining x2i from x1i and
z2i , and save the residuals, say v̂i . This is the reduced form equation. Next, add the
residuals to the model of interest and estimate

yi = x !
1i!1 + x2i!2 + v̂i# + ei

by OLS. This reproduces7 the IV estimator for !1 and !2, but also produces an estimate
for # . If # = 0, x2i is exogenous. Consequently, we can easily test the endogeneity
of x2i by performing a standard t-test on # = 0 in the above regression. Note that the
endogeneity test requires the assumption that the instrument is valid and therefore does
not help to determine which identifying moment condition, E{"ix2i} = 0 or E{"iz2i} =
0, is appropriate.

5.3.2 Back to the Keynesian Model

The problem for the practitioner is thus to find suitable instruments. In most cases, this
means that somehow our knowledge of economic theory has to be exploited. In a com-
plete simultaneous equations model (which specifies relationships for all endogenous
variables), this problem can be solved because any exogenous variable in the system
that is not included in the equation of interest can be used as an instrument. More
precisely, any exogenous variable that has an effect on the endogenous regressor can
be used as an instrument, provided it is excluded from the equation that is estimated.8

Information on this is obtained from the reduced form for the endogenous regressor.
For the Keynesian model, this implies that investments It provide a valid instrument
for income Yt . The resulting instrumental variable estimator is then given by
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which we can solve for !̂2,IV as

!̂2,IV =
(T
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, (5.48)

where Ī , C̄, and Ȳ denote the sample averages.

7 While the estimates for !1 and !2 will be identical to the IV estimates, the standard errors will not be
appropriate; see Davidson and MacKinnon (1993, Section 7.9) or Wooldridge (2002, Section 6.2).

8 This explains why choosing instruments can be interpreted as imposing exclusion restrictions.


