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As I argue below, one of the things the HI method has helped
us understand is that such estimates are feasible and usetul
in many applications.

16/ See Cargill and Meyer (1972), p. 225, for one example
of such claims.

17/ This applies to the standard, and most useful, sorts
of restrictions. However certain useful types of restrictions
which are not much applied because of the difficulty of im-
plementing them in the time domain are easier with Fourier
methods--e.g. the requirement that the lag distribution's
Fourier transform not show sharp peaks or dips at seasonal
frequencies.

18/ Of course, the asymptotic covariance matrices used
above assume that the length of the true lag distribution
is smaller than the length of the estimated lag distribution,
so that there is no specification error. If the length of the
lag distribution were known, GLS estimates using the true length
would be more efficient than HI estimates. Even where a lag
distribution is known to be of finite length, however, which
tfinite length is the true one is often unknown. In this case,
it will be reasonable to expand the length of the estimated
lag distribution indefinitely as sample size increases, and
the discussion in the text is relevant. Even more often, the
lag distribution will not be known to be of finite length.

It seems likely that under fairly general conditions the three

methods, applied to finite-order approximate models whose
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lag distributions increase in length with sample size, will be
equivalent in this case as well; but I can offer this only as
a "firm conjecture" at this point.

19/ "Filtering" a time series by "passing it through the
filter a", means replacing x by x*a. Filtering all dependent
and independent variables through the same filter does not
affect a regression relation if the independent variables are
strictly exogenous. In applied work with seasonally adjusted
quarterly aggregate data I have tfound, following an informal
suggestion of Nerlove, that the ad hoc filter: a(s) = 1,

-1.5, .5625, s =0, 1, 2; a(s) =0, s >0 or s < 2: removes
gross serial correlation in most cases. A more complicated
filter might be required for monthly data, and of course
seasonal filtering is a subject in its own right, discussed
below.

20/ Lovell (1963) does suggest degrees of freedom correc-
tions for regressions in which a moving seasonal has been removed
from the data, without explicitly recognizing the asymptotic
bias the existence of such & seasonal in the independent
variable would produce.

21/ Anyone doubting this ought to read the Federal Reserve
Board publication "Adjustment for Seasonal Variation", a reprint

from the 1941 Federal Reserve Bulletin which is still available.

The procedures described in this article are not only non-
linear, they are not functions of the raw time series. That
is, an element of manual curve fitting enters the procedures

so that the results contaln a subjective element. This exampile



is possibly extreme and possibl§ not relevant to recently
developed data series.

22/ Results shown in the initial version of this paper
did conflict with the linearity hypothesis, but correction
of a programming error brought them back into agreement with
the hypothesis. 7

23/ Continuous time white noise is a stochastic process
such that adjacent non-overlapping averages of its values show
no serial correlation, no matter how short an interval is
chosen over which to average. Such processes do not have
numerical values at points of time.

24/ Of course a truly "unconstrained" estimate of an
infinite lag distribution is impossible, if by that we mean
an estimate which introduces no a priori information. By
"unconstrained" I really mean only "very weakly constrained",
e.g. an estimate like the HI estimate or an OLS estimate with
8 similar number of effective degrees of freedom. In appli-
cations with many equations and/or many exogenous variables
relative to the number of observations the HI method and its
analogues become impractical. I would still argue that tests
of freer vs. narréwer parameterizations are useful, but in
such applications it becomes a matter of judgment which constraints
most need testing.

Shiller, in his comments on this paper, argues that it is
always a matter of judgment which constraints should be tested.
I agree, in the sense that I can imagine applications where

long, two-sided, linear lag distributions are not the most



interesting "unconstrained" alternative to a more tightly
parameterized model. However, there are so many types of
likely specification error which can reveal themselves in long,
two-sided estimates (misspecifications of seasonality, exo-
geneity, or expectational mechanisms, for example) that where
such estimates are feasible they are generally desirable.

25/ This point may seem too obvious to need explicit
statement. Yet we find Leamer (1970) in an otherwise excellent
paper applying a carefully reasoned Bayesian analysis to the
purpose of sprucing up the appegrance of two lag distributions
of length five quarters, each of which is sadly disfigured
by a strong oscillatory component, apparently statisticaily
significant, or frequency m (period 2). Since n is a seasonal
frequency, it seems very likely that bias due to seasonal noise
is the main problem with the sample estimates, not any lack
of information in the data about the lag distribution's shape.
As explained in Section 2, prior smoothness constraints may
easily increase the bias in this situation. The point is not
that Leamer's procedures are worse than those of others. His
estimates are examples; his Bayesian analysis ought to be widely
copied where theoretical justifications for smoothness assump-
tions are available; and doubtless many econometricians would
have f'it Koyck lag distributions to Leamer's data so that the
seasonal oscillations would never have marred their interpretations.
I myselt read Leamer's paper in 1970, but noticed the oscillatory
pattern only on & recent rereading. The point is in fact, that

even the best econometric work is sometimes marred by the two



misconceptions I am attacking.

26/ Cleveland (1972) takes an approach similar to Shiller's
in motivation, but arrives at a somewhat different set of
procedures.

27/ See Leamer (1972b) for an explanation of how these
flexible Bayesian methods may give non-obvious results when
there is bonaf'ide multicollinearity.

28/ But definitely non-null. For example I have found
that filters which eliminate gross serial correlation in quarterly
aggregate quantity or value variables frequently leave price
and Qage variables with substantial serial correlation.

29/ Being a paraphrase in non-technical language, this
characterization of results from the paper (1971c) is necessarily
inexact.

30/ In as yet unpublished work they have pursued some such
tests.

31/ They discuss distributéd lag models under the name
"transter function models"” in Part III.

3/ That, for fixed m, each of the estimators has an
asymptotic normal distribution with a certain covariance matrix,
and that these asymptotic covariance matrices converge to each
other, implies that there is some sequence of pairs m,T such
that the limiting distribution is achieved. But the approopriate
sequence of m,T pairs could in principle be different f'or each
y and x process and an appropriate m,T sequence might not be

available as a function of observable data. Thus, e.g., it



could happen that for each lower bound § on the spectral density
of x, an m,T sequence could be given, but that no m,T sequence
would apply for all positive §. Since the lower bound on Sx
cannot be known a priori, strong smoothness conditions or the
like on Sx would be required to generate a realizable procedure.

logical problems of this nature are dealt with by Sims (1971c).
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