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- ERHAPS Andy’s most important and lasting con-
tribution to the economics profession was his re-
search with Jerry Jordan that resuited in the publica-
tion of the Andersen-Jordan {A-J) equation or, as it is
more widely known, the St. Louis equation. Alinost
immediately, the two found their work the subject of
intense criticisim and controversy — much of which
continues, though in tones that are significantly
mated.’

o

While the criticisms of Andersen-lordan were fo-
cused on various technical and applied econometric
aspects of their work, they were motivated, in large
part, by A-J's conclusion that monetary policy has a
significant and lasting effect on nominal GNP and that
fiscal policy has no lasting effect. These results con-
flicted sharply not only with the conventional wisdom
about the relative effects of monetary and fiscal policy
actions but with the results of large-scale econometric
models of the time.

The purpose of this paper is to review the criticisms
that emerged {ollowing the publication of the A-J
equation.? We note that many, if not all, of the criti-
cisms of the A-J paper apply equally well to the vast
majority of published research, then and now. More
importantly, using the original A-J data, we find no
evidence lo support these criticisins.
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"The monetary-fiscal policy debate was actually initiated prior to
Andersen-Jordan (1968) by Friedman and Meiseiman {1963;. Just
as the ensuing debale surrounding Friedman and Meiselman's
resulis was waning, however, Andersen and Jordan appeared,
rekindling and intensifying the disagreement over the relative effi-
cacy of monetary and fiscal policies.

AWhile our review differs from recent ones by McCailum (1986} and
Mevyer ard Rasche (1980), it is necessary to traverse some of the
ground they covered.

Recently, Cooley and LeRoy (1981) have argued that
a close correspondence tends to exist between the
advocacy of a theory and the results of scientific inves-
tigation. 1t is not surprising, therefore, that when two
known and vocal proponents of monetarism reported
empirical results that strongly supported monetarist
propositions, the results were received with skepti-
cism, which was intensified by their use of a single,
“reduced-form” eguation. Critics were suspicious that
A-Jinadvertently had either misspecified the model or
used faulty econometric techniques to obtain their
results?

Three major criticisms emerged following the pubii-
cation of the A-J equation. First, it was argued that the
equation was misspecified because important exoge-
nous, right-hand-side variables had been excluded.
Second, critics claimed that A-I's use of ordinary least
squares {OLS) had resulted in simultaneous equation
bias. Finally, it was asserted that A-J had failed to
identify the relevant exogenous indicators of mone-
tary and fiscal policy actions. In addition, critics were
cancerned that the A-J results were sample-specific or
not robust to various econometric modifications, in-
cluding their use of Almon’s {1965] polvnomial distrib-
uted Iag estimation technigue. The perception that A-J
had somehow erred was enhanced when de Leeuw
and Kalchbrenner (1964, Silber (1971) and Schmidt
and Waud {1973) tried unsuccessiully to replicate the

3A number of critiques appeared very shortly after the publication of
the A-d paper, e.g., de Leeuw and Kalchbrenner {1969), Davis
(1969), Corrigan (1970}, and Goldfeid and Blinder (1972).

"
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A-J results ! The following sections examine these crit-
icisms.

The charge that A-J had misspecified their equation
by omitting important variables, other than monetary
and fiscal policy variables, was leveled by numerous
commentators. To understand this argument, con-
sider the original A-J equation:

3 3
1 AY, = o + 2 BAM. + 2 vy AR +u,,
i=0 i=0

where ¥, M and E denote nominal GNP, the money
stock (M1} and nominal high-employvment govern-
merni expenditures, respectively, and u, denotes the
usual random disturbance term ” This equation can be
written more compactly as:

(21 AY, = o + BlLIAM, + yHIAE, + u,,

where B{L} and y{L.} are polynomials in the lag opera-
tor L, such that 12x, = Lx,_, and where BiLIAx, are
distributed lags of a finite order k* A-J chose k = 3.

If a relevant exogenous policy variable, £, is omiited,
the true specification is not equation 2, but

(31 AY, = a + BILIAM, + vILIAE + SILIAZ + ¢,

in which case the error term in equation 2 is u, =
SILIAZ, + £, Furthermore, estimates of the monetary
and fiscal policy responses from equation 2 will be
biased if AZ, is correlated with AM, or AE,.

This criticism of the A-J equation, while potentially
damaging if valid, applies equalty well 1o virtually all

It now appears that these differences resulied from differences in
programming or in the imposition of polynomial restrictions. Batten
and Thormton {1985) have replicated the A-J resuits to the second or
third decimal place. Even though other researchers may have been
unable to replicate the A-J resuits exactly, their studies generally
supported the gualitative findings of A-J.

*The original A-J paper aiso contained specifications with the ad-
justed monetary base as the indicator of monetary policy actions
and a distributed lag of high-employment government revenues as
an additional right-hand-side variable. Equation 1 is the most com-
monly estimated form of the equation, however.

Furthermore, following an exchange between Friedman (1977}
and Carlson {1978}, the equation was specified in growth rates of
the variables. 1t is interesting to note that A-J also estimated &
growth-rate specification, bui only reported the first-difference
resuits. For the most pari, the issues discussed below are indepen-
dent of the specification.

5The notation used here is the same as employed by MceCallum
(1986}.

applied econometric research, including most large-
scale, simultaneous-equation econometric models of
the A-J vintage” Moreover, although it was commonly
argued that the A-J equation was potentially misspeci-
fied, econometric theory does not suggest that it is
more susceptible to the resulting bias than other esti-
mated equations. Indeed, there was no evidence that
their results were biased since no tests for misspecifi-
cation were performed.

While their results provided no evidence that the A-J
equation is misspecified, Modigliani and Ando (1976)
presented evidence from a Monte Carlo-style experi-
ment that led some to doubt the validity of the A-J
results’ Using artificial data generated by the MPS
econometric model, they used a St Louis-style equa-
tion to estimate the reduced-form parameters. The
results indicated that the St. Louis-style equation pro-
duced poor estimates of the "true” monetary and
fiscal multipliers, seriously overstating the size of the
monetary influence and underestimnating the magni-
tude of the fiscal policy effect. They concluded that
the A-J reduced-form estimation technique yielded
unreliable estimates.

This conclusion, however, is unwarranted? If a

"For exampie, Duesenberry et al. (1965).
53ee McCallum {1986}, p. 17 and foctnote 16.

McCallum (1986) criticized the Modigtiani-Ando results by arguing
that they failed to distinguish between reduced-form and “final-
form” multipliers. He considers the case where AZ, = a, + a, AY,_,
+ @AM, + &AE 4 . Substituting this expression into egua-
tion 3 yields the following: AY, = a + B(L)AM, + v/(L)AE + ¢/
where the coefficients are defined to conform, e.g., B8'(L) =
[1-La,8L)] -1 iBL) + La,S{L)]. In contrast io the finite order distrib-
uted lags of the A-J equation 2, the distributed lags on this final-form
equation are of an infinite order. Also, the error term of the A-J
equation, v, is hypothesized o be white noise, while that of the
above equation, &), is an infinite order AR process under the as-
sumgtion about u,. The distinction between reduced- and final-form
egquations may not be important, however, because if the lags of the
finat-form equation are truncated to match those of eguation 2,
these equations are indistinguishable save the error structure. While
this difference will allow one to distinguish between the two equa-
tions, it will only do so if one is willing {0 make strong claims about
the underlying distribution of u,, (McCallum notes this; see p. 24,
footnote 8).

It is interesting to note, however, that our resulis obtained by
adding a distributed lag of AY to the A-J eguation support McCai-
lum’s idea that the A-d results reflect all of the direct and indirect
effects via lagged values of nominal GNP. A-J and Darby {1976)
argued that the eguation captured direct and indirect effects via
ather contemperaneous endogenous variables.

McCallum also argues correctly that it is hard to imagine any
important macroeconomic variable that is truly exogenous . . .” (p.
13}. i there are really no exogenous variables, howaver, then the
true reduced form would be a Sims-type VAR mode! where the only
exogenous variables would be the policy and, perhaps, other
innovations.




structural model is well defined with additive, nor-
mally distributed errors, consistent estimates of the
reduced-form parameters can be obtained by the use
of indirect least squares, a la A-1.* Because the MPS
muodel doees not necessarily reflect the true structure
of the 1.5, economy {for example, it ignores potentially
important sources of crowding out through wealth
effects and Ricardian equivalencel, the Maodigliani-
Ando experiment cannot be a criticism of the A-J
results or of the A-J methodology.” Consequently, the
Maodigliani-Ando evidence is predominantly a state-
ment about Keynesian vs. monetarist views of the
world.® Furthermore, they provide no general infor-
mation concerning the usefulness of the reduced-
form estimation. By design, the A-J equation did not
conform to the reduced form of the MPS model; so it is
not surprising that the parameter estimales were
poor. The experiment merely reminds us that, if one
eslimates a reduced form that is known to be misspe-
cified, the results may be biased.

Except for the usual checks for serial correlation
and heteroskedasticity, the A-J equation was not sub-
jected to formal tests of model specification. Gordon
(1976) came closest to testing the A-J equation for mis-
specification. He added a set of “omitted variables,” Z,
to the 5t. Louis equation. Claiming that these variables
were nonstochastic, he tested for their statistical sig-
nificance and measured the impact of these variables
on the A-J equation simply by observing whether they
affected the size and statistical significance of the
estinated long-run monetary and fiscal multipliers.
Unfortunately, the Z-variable he constructed — the
sum of net exports, consumer expenditures on new
automobiles and nonresidential fixed investment —
was arguably more endogenous than the money and

Unique estimates of the structural parameters cannot be obtained,
however, unless the system is exactly identified.

tRigin (1976), p. 50, noted in his discussion of the Modigliani-Ando
paper, “H the world were constructed along lines portrayed by the
MPS model, 5t Louis conclusions could have been innocenily
obtained by one who did not bother to estimate the structure. This is
the strongest statement that can be made.”

2Gordon (1976) chides Schwartz (1976} for migsing the point of the
Modigliani-Ando critique because she criticizes the specification of
the MPS mode!. But this is exactly the point. Gordon later states
incorrectly that “the major cordribution of the paper is its demonstra-
tion that the correlation between inciuded policy variables and other
excluded variables severely biases the estimated St. Louis muitipli-
ers and renders useless the reduced form technigue” {p. 60}.

expenditure variables that A-J had used. Hence, Gor-
don's results, while by and large favorable to A-J, say
little about whether A-F's results were affected by
specification error.”

e
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Ideally, one should test the specification of a model
by comparing it with a well-specified alternative, Since
the reduced form of the MPS model (or any other
large-scale Keynesian model) is well specified, i
could, in principle, be used as the alternative in a test
of the A-J equation. Unfortunately, most large-scale
models have too many exogenous variables for the
reduced form Lo be estimated directly. Even if it could
be estimated directly, however, it would be difficult 1o
obtain a data set that is comparably dated with the
original A-J data.

This has prompted us to use a general test of mis-
specification, the RESET test of Ramsey and Schmidt
(1976}, which requires no additional data. The BESET
lest is a general diagnostic test for various types of mis-
specifications, including omitted variables, where the
alternative hypothesis is not well specified.” Applied
to equation 2, the F-statistic calculated according to
the Ramsey-5chmidt version of the RESET test is 52,
which is not significant at the 5 percent level.” Hence,
the RESET test provides no support for claims that the
original A-J equation was misspecified because A-J
had omitted significant exogenous variables from
their analysis.

“Gordon performed no formal tests, He noted merely that, when his
Z-variable was included, the sum of coefficients on AM became
smailer and, during one short period, was insignificant. (This period
is the one for which the correlation between AM, and AM, _, and his
composite variabie is the highest.} There was no discussion, how-
ever, of the problem of multicollinearity or possible bias induced by
including variables that are clearly endogenous. (If these exirane-
ous variables do not belong in the modei, the estimates are consist-
ert but may be biased in small samples.}

“In general, if an eguation is misspecified, the residuals will have a
non-zero mean, The RESET test is designed to detect a non-zerc
mean of the residuals. The test is performed by adding AY? AY®, .|
AY" as additional regressors to equation 2 and testing the hypothe-
ses that these regressors have no joint effect on the dependent
variable. The lest here was performed forh = 2, 3, 4; the result with
the fowest significance level (in this case, h = 3) is reported. See
Fomby, Hill and Johnson (1984), pp. 41112, for a discussion of the
RESET test.

sWhen A-J originally estimated equation 2, they used restricted least
squares in the form of Almon’s {1965) polynomial distributed lag
estimation technique. We have recently shown, however, that none
of the important conclusions of A-J depend on these restrictions
[Batien and Thomton (1985)]. Consequently, all of the empirical
results reported here are obtained with OLS.




A number of critics argued that the A-J results were
unreliable because their policy variables were not
strictly exogenous. Because of their knowledge of the
issues surrounding targets and indicators of monetary
policy, A-J were acutely aware of the need to select
exogenous indicaters of policy. Indeed, they consid-
ered a broad range of measures of monetary and fiscal
actions that had been cited frequently in the litera-
ture.” In their analysis, they assumed that all excluded
variables cither were independent of monetary and
fiscal actions or were influenced by them, so that
monetary and fiscal policies exerted an indirect effect
on the economy through these factors.” A-J reasoned
that if monetary and fiscal influences were not inde-
pendent of other factors, the constant term, which
they argued sumnmarized the impact of these factors,
would have changed as these variables changed. Using

a Chow test to test whether the parameters of their

equation were temporally stable, they found no evi-
dence of instability.

Given the attention that A-J gave to this issue, it is
odd that their work was singled out as subject to
simultaneous equation bias, when a number of works
of applied economics of this vintage were not criti-
cized for applving OLS to equalions with righi-hand-
side variables that were more clearly endogenous ™

Again, despite claims that the A-J results were ques-
tionable on grounds of simulianeity, svstematic test-
ing for simultanecus equation bias has been sparse.
McCallum (1986) compared OLS and instrumental
variables (IV) estimates of the A-J equalion, but per-
formed no foermal tests. Extending McCallum's analy-
sis, we perform a Wu (1973} test using the original A-J
data. Like McCallum, we used three lags of AM, AE
and the three-month Treasury bill rate as instruments
for AM, and AE,. The results are reported in table 1.

*Both Andersen and Jordan patticipated in a Conference on indica-
tors and Targets of Monetary Policy held at UCLA in 1966, Andersen
contributed to the conference proceedings; see Andersen (1969).

"This possibility was also considered by McCallum {1986} and Darby
(1976), though McCallum included a lagged dependent variable to
obtain his distinction between the reduced form and the final form;
see footnote 9 above.

#0One of the mostimportant of these was Chow’s (1966} pathbreaking
work on money demand, in which current values of real GNP and a
nominal interest rate appeared on the right-hand side of the
equation.
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A comparison of OLS and IV estimates shows some
large differences, particularly for the coefficients on
AM, and AFE,. The IV estimates show a smaller initial
effect of money and a larger initial effect of govern-
ment expenditures relative to the OLS estimaltes. Nev-
ertheless, the Wu test chi-sguare stalistic is 20, not
statisticallv significant at the 5 percent level,

It is not oo surprising that the IV estimates are
refatively imprecise. The first-stage R*s were 54 and 38
for AM, and AE, respectively. Moreover, the fact that
three lags of AM, and AE, are used as instruments
means that AM, and AF, are likely to be highly corre-
lated with the other regressors of the A-J equation.
While the test could he carried out with alternalive
instruments, there is no obvious guide 1o their selec-
tion. In any event, it is unilikely that the results will be




Absolute value of tratio
_ .“:_i_ndétiafeséigaific;mce'at the 5 percent level

convineing unless they are robust over a broad choice
of instruments. It can only be said thal, based on the
instruments used, there is no evidence of simultane-
ous equation bias in the A-J equation.

There is additional evidence that the A-I results
were not affected by simultaneous equation bias.
Simultaneity requires temporal feedback between
money and income. Thus, the lack of Granger (1969)
causality from income to money is a necessary,
though not sufficient, condition for statistical exoge-

neity.” When Elliott {1975 pecformed tests of Granger

causality belween money, income and government
expenditures, he found unidirectional causality run-

1#3ee Wu (1983) for a discussion of these issues.

ning from money to income and bidirectional causal-
ity between expenditures and income.® More recently,
using the original A-J data, Batten and Thornton (1985]
found unidirectional causality running from money to
income and no causal ordering between income and
expenditures.

The fact that income does not Granger-cause
money implies that the coefficients on the distributed
lag of AM, do not reflect the feedback of income on
itself via money; instead, these coefiicients measure
the direct, and possibly indirect, effects of money on
the economy. To veriiy this interpretation, a three-
quarter distributed lag of 4Y was included in the A-J
equation as separate regressors and the significance of
these coefficients was tested. The results are reported
in table 2. The coefficients on the lags of the depen-
dent variable are not significantly different from zero
— individually or jointly. Furthermore, the coef-
ficients on the money and expenditure variables differ
little from the OLS results of table 1.

Although his criticism was not directed explicitly at
the A-J equation, 5ims {1980, 1982) has argued recently
that the impact of monetary policy actions is very
small if interest rates are included in the same equa-
tion® To investigate 3ims’ conjecture, we added a
contemporaneous and three-quarter distributed lag of
the change in the three-month Treasury bill rate (ATB)
to the A-J] equation® The results, reported in table 3,
show that only the contemporanecus coefficient on
ATB is significant. Moreover, the coefficients on the
money and expendilure variables are little changed
from those in table 1, and none of the qualitative
conclusions about the effectiveness of monetary or
fiscal policy actions is altered.

Thus, as was the case for allegations of misspecifica-
tion, there is considerable disparity between the con-
ventional wisdom and the empirical results concern-
ing the issue of simultaneity. Nevertheless, the claim
that simultaneity is a serious problem for the A-J
equation is a deeply entrenched and widely accepted

DEHiot used Sims’ {1972} procedure which requires that the data be
filtered, a process that can affect the test results. See Feige and
Pearce (1979).

z€McCailum (1883, 1986) has critiqued Sims’ results on theoretical
grounds.

ZThe equation was also estimated with the levei of the Treasury bili
rate; however, none of the qualitative conclusions were changed.




criticism of their worlk® The evidence examined in
this section, however, suggests that estimation of the
original A-J equation was not affected by simultaneity.

A third major criticism of the 8t. Louis equation was
that A-}'s indicators of policy actiens may be inappro-
priate. Failure to use appropriate indicators could bias
the estimated parameters, perhaps by distorting the
relative importance of monetary and fiscal actions.*

In a sense, this argument is an extension of the
policy endogeneity argument since its proponents
centended that the appropriate indicator of monetary
policy should not respond endogencusly to forces
outside of the Fed's control. For example, in the first
published criticism of A-J, de Leeuw and Kalchbren-
ner {1969 criticized the use of the monetary base (and
implicitly M1} as an indicator of monetary policy
actions on the grounds that some of its components
{particularly, currency and borrowed reserves} were
endogenous and not controlled by the Fed directly ®
Instead, de Leeuw and Kalchbrenner offered an alter-
native exogenous policy measure that they obtained
by subtracting currency and borrowings from the ad-
justed monetary base. When they estimated an A-J
type equation using their measure of monetary policy
actions, they found the cumulative monetary policy
mutltiplier was much smaller than that of the A-J
equation and not significantly different from zero. On
the other hand, their estimated cumulative govern-
ment spending multiplier was substantially larger and
was stalistically significant.*

In their reply, A-J {1969} pointed out that de Leeuw
and Kalchbrenner's focus on the uses of the monetary
base was inappropriate. Although the banks and the
public determine the uses of the base, the Fed controls
the size of the monetary base through its influence

over the sources of the base, the largest component of

“While Andersen and Jordan acknowiedged that money could be
endogenously related to income and expenditure variables via a
“Fed reaction function,” they considered this to be of litite practical
significance. See Andersen and Jordan (1969), p. 16.

#For seme, the concern was that some of the effect of fiscal policy
might be incorrectly attributed to monetary policy. See Biinder and
Solow (1974).

=This fine of argument was also taken by Gramiich (1971).

2Government receipts were also inctuded; the estimated cumulative
multiplier of government receipts also increased but was statistically
significant only with longer lags.
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which is the Fed’s holdings of U.5. government securi-
ties. Thus, the Fed determines the size of the monetary
base through its sales or purchases of government
securities.

Furthermore, A-J noted that changes in the M1
money stock during their estimation period were
dominated by changes in the monetary base. Hence,
the Fed exercised control over M1 through its control
of the sources of the monetary base. Since this ex-
change, the disagreement over the measurement of
monetary policy actions has subsided, and the mone-
tary base and M1 (and, at times, broader monetary
aggregates) are generally accepted, and commonly
used, as indicators of policy actions.

A-Fs measurement of fiscal policy actions was crili-
cized more than their measure of monetary policy
aclions. Recognizing that certain components of both
federal government expenditures and revenues re-
spond endogenously to the level of economic activity,
A-J utilized high-employvment measures, which were
adjusted for these influences. De Leeuw and Kalch-




brenner contended that this adjustment was incom-
plete because it failed o eliminate the influence of
inflation. The substitution of inflation-adjusted, high-
emplovment government expenditures and revenues,
however, had litile impact on the estimated parame-
ters of the equation.

Gramilich (1971) felt that the non-monetary "exoge-
nous” influences were too narrowly defined, Conse-
quentily, he constructed two broader composite mea-
sures. His expenditure measure was government
purchases plus exports, grants-in-aid and an inven-
tory adjustinent for defense purchases. His revenue
measure included high-emplovment personal taxes
plus interest payvments and social security contribu-
tions less exogenous transfers (that is, all transfers
except unemployment compensation!. While these
changes did result in larger {and more nearly statisti-
cally significant) sums of estimated coefficients for the
non-monetary influences, the general results of A-J
remained intact.

Corrigan {1970} offered what appeared to be the
most damaging criticism of the high-employment
measures of fiscal policy actions. He argued that they
did not represent appropriate indicators of discre-
tionary fiscal policy actions, since high-employment
measures (especially revenues) would change with
high-employment income. In their place, he offered
his initial stimulus (IS} measure of discretionary
changes in fiscal policy. The IS measure of government
expenditures did not differ significantly from the high-
employment measure. The IS measure of revenues, on
the other hand, differed considerably from its high
employment counterpart. In particular, the IS mea-
sure of a change in governmenlt revenues was nonzero
only in quarters in which a tax was introduced, modi-
fied, suspended or eliminated.

When IS measures were substituted for high-
employmenl measures in an A-J type equation, the
results were startling: the estimated cumulative im-
pact of changes in M1 declined, while those of both
changes in government expenditures and of changes
in government revenues rose significantly and, more
importantly, were apparently statistically significant ™
Thus, Corrigan concluded that fiscal policy actions
had a meaningful impact on nominal economic
activity.

ZCorrigan did not report t-statistics or standard errors for the summed
coefficients. Assuming that the estimated coefficients are uncorre-
lated, one obtains a t-statistic of 3.01 for testing the hypothesis that
the & = 0 and a t-statistic of 9.46 for testing that XT = 0. Both of
those are statisticailly significant at the 5 percent level.

Subsequently, however, Schmidt and Waud (1973)
found that Corrigan's resulis depended critically on
the polynomial restrictions he imposed.® When these
restrictions, which appeared to be rejected by the
data, were relaxed, Schmidt and Waud obtained
results with the IS measures that were similar to A-JI's.

The evidence suggests that A-J's results concerning
the effect of fiscal policy were not critically dependent
on their measurement of monetary or fiscal policy
actions. Meyer and Rasche (1980} surnmarized their
investigation of this issue by noting that, “the modi-
fications suggested ... have not generally resulted in
dramatic changes in the estimated multipliers in sim-
ple reduced-form equations.”®

i

To estimate their dynamic specification, A-J used
Abmon’'s (1965) polynomial distributed lag estimation
technigue that was designed to improve the precision
of the estimated parameters of a distributed-lag
model. The technique constrains the parameters of
each distributed lag to lie on a polynomial of a given
degree. Perhaps because relatively little was known
about the procedure when A-J published their paper,
critics contended that the A-J results might be depen-
dent upon, or at least sensitive to, their choice of lag
length or polynomial degree ™

There have been relatively few investigations of this
aspect of the A-I equation. The best-known study by
Schmidt and Waud (1973), as well as others by Corri-
gan, de Leeuw and Kalchbrenner, and Silber, focused
primarily on the selection of the lag length. Because
these studies held the polynomial degree fixed, how-

#Tha restrictions forced the estimated parameters of each distributed
iag fo lie on a second degree polynomiat.

“Meyer and Rasche {1980), p. 59. McCallum {1986), p. 14, simply
notes that “if there is a fiscal policy measure that carries a strongly
significant sum of coefficients in an equation of the St. Louis form, its
existence has not been well publicized.”

#3pecifically, if the lag length is too long or the polynomial degree too
high, estimated parameters are unbiased but inefficient. Alterna-
tively, if the lag length is too short or the polynomial degree is ico
low, the estimates are biased. Therefore, it is important that the
appropriate lag length and polynomial degree be determined. The
parameters will aiso he biased if the chosen lag is too long and
exceeds the true lag by more than the true polynomial degree and
may be biased even if it exceeds the true lag by an amount less than
or equal to the true polynomial degree. See Batten and Thornton
(1983) for a discussion of this and other issues, and for other
references.




ever, they did not analyze completely the restrictions
imposed by the A-I specification™

When Elliot (1975} examined the lag structure and
the polynormial restrictions separately, he concluded
that A-] results were not particularly sensitive to lag
structure or to the polynomial restrictions. His con-
chusion, however, was not based on statistical tests. He
merely compared parameter estimates for different
lag structures and polynomial degrees. More recently,
Batten and Thornton (1983} performed a systematic
examination of the specification of the A-J eguation
using recent data, and Batten and Thornton (1885)
performed a similar analysis using the original A-J
data. They concluded that the policy-relevant results
of A-J do not depend on their choice of lag length or
polynomial degree.

Leonall C. Andersen’s best known and maost signifi-
cant contribution to econcmics is his collaborative
research with Jerry L. Jordan, which resulted in publi-
cation of the A-J equation. For a period of nearly 20
vears, it has been the subject of much interest and
considerable criticism.® Few other pieces of applied
economics, if any, have been so thoroughly discussed,
analyzed and iovestigated.

Our review of the original Andersen-Jordan study
and the criticism that emerged following its publica-
tion points out the obvious, but seldom articulated,
fact that all of the criticisms of Andersen and Jordan's
work apply equally well to much of the applied eco-
nomic research of that time, and even today. We also
note that Andersen and Jordan were aware of many of
the caveats of their work and took precautions against
them. Most importantly, using their original data, we
tested the Andersen-Jordan equation for misspecifica-
tion and simultaneous-equation bias. We find that
none of the oft-cited criticisms of their equalion is lor
eould have beenj substantiated by these statistical
tests. Granted, some of the technigues used were

“After the polynomial degree has been chosen, aliernative tag speci-
fications amouni to imposing polynomiat restrictions on different
parameter spaces. Consequently, the restrictions implied by differ-
ent lag specifications are not nested within each other when the
polynomial degree is fixed.

=0ne of the most recent additions 1o this literature, Raj and Siklos
{1986}, applies spectral analysis to the Andersen-dordan equalion
for the period 11947 to IV/1984. Again the results are consistent with
those of A-J.

unknown or unavaitable when Andersen and Jordan's
critics were most vocal. Furthermore, some of the
criticisms are valid when applied to sample periods
beyond that examined by Andersen and Jordan®
These facts notwithstanding, this review vindicates
Andersen and Jordan of any serious breach of the
standards of econometric practice and suggests that,
in reality, it was not their application of econometric
methods that was controversial, but their results.®

Andersen and Jordan should be congratulated for
providing one of the most stable, lasting and robust
equations in applied economics. [n our opinion, how-
ever, their most important contribution is that they
shook the foundations of conventional economic
thought and subjected the results of standard applied
economics to closer scrutiny. This forced economists
and policymakers to take a closer look at the issue of
the efficacy of monetary and fiscal policy.
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