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ABSTRACT

The answer to this question depends on the treatment of logically
and empirically prior questions about (1} what the forecasts are and
why they are needed, and (2) what can reasonably be expected of them.
Further, what forecasters can and should do cannot be established
without studying the record and assessing the probable future of their
endeavors. Accordingly, the basic approach taken in this paper is to
ask of the assembled data what professional standards have economists
engaged in macro-forecasting been able to attain and maintain in
competing with each other and alternative methods.

There is much disenchantment with economic forecasting. The
difficult question is how much of it is due to unacceptably poor
performance and how much to unrealistically high prior expectations.
My argument is that the latter is a major factor. 1In times of
continuing expansion with restrained inflation, as in the 1960s,
macro-forecasts looked good and economists were held in high repute.
Later when inflation accelerated, serious recessions reappeared, and
long-term growth of productivity and total output slackened, the
errors of macroeconomic models and forecasts, and the old and new
controversies among the economists, received increased public
attention, The reputation of the profession suffered, and the
interest of academic economists in forecasting, never very strong,
weakened still more. Yet the performance of professional economic
forecasters, when assessed proper relative terms, has been
considerably better in recent times than in the earlier post-World War
11 period, What happened is that the improvements fell short of
enabling the forecasters to cope with the new problems they faced.
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1. What to Ask, Why, and How?

The title of my paper, "llas Macro-Forecasting Failed?” raises the question
I was asked by the organizers of this conference. It serves a good purpase, even
though it seems to be somewhat provocatively phrased. We are reminded that
claims to predict the future must be properly modest else they will prove
disappointing. The more the forecasts matter and the more people depend on them,
the greater the dangers of overstated promises and unrealistically high
expectations. And macroeconomic forecasts matter greatly when used as guides by
public and private decision-makers.

The question deserves a straightforward but also careful answer. A yes or
no will simply not do for lack of meaning. Forecasting the course of the
economy, even short-term and in the broadest outline, is a mixture of art and
science that can be very imperfect and sophisticated at the same time. Thus what
we really face here is a problem whose solution depends on the treatment of
logically and empirically prior questions about

1. what thé forecasts are and why they are needed;

2. what can reasonably be expected of them.

It is easy to think of needs, uses, and standards associated with macro-
forecasting that will show it readily as a failing enterprise. It is more
difficult but also more important to think of what are the legitimate and
credible applications of forecasting that would in principle allow our title
question to be interesting, i.e., capable of being answered either positively or
negatively according to some sensible and so far as possible quantifiable
criteria.

What forecasters can and should do cannot be established without studying

the record and assessing the probable future of their endeavors. These are large
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subjects, and I can only sum them up selectively in the available time. I shall
concentrate on what I studied firsthand, namely annual and multiperiod quarterly
forecasts of the principal aggregate variables in the United Stacres during the
recent (post—Word War I1) era. The predictions refer to levels and changes of
national output, employment and unemployment, consumption and investment, prices
and incerest rates. They cover short and intermediate horizons of one or two
years and one to four or at most eight quarters ahead.

It is the movements associated with the “business cycles” that prevail over
such time spans. Irregular variations from random causes and intrayear,
approximately periodic, seasonal movements influence heavily most economic time
series in the shortest run measured in weeks and months. But the forecasts are
generally in quarterly and annual units, and they aim at seasonally adjusted
values wherever seasonal movements exist; furthermore, the random noise in the
series is unforecastable. Hence, the systematic part of the time series covered
by the macro—forecasts consists mainly of cyclical movements and, to a lesser
extent, elements of longer trends. It follows that a forecast should be judged
successful if it approximates reasonably well that part of its target. The
trend-cycle movements include the effects of past shocks and seasonal innovacions
that may or may not be knowable, but they presumably have important endogenous
ingredients as well,

The task of forecasting is more difficult than the term “systematic” may
suggest. Business cycles are persistent and recurrent, but they are by no means
predetermined or periodic. They tend to be pervasive but affect different
variables and sectors in different ways. Fluctuations and long trends in real
growth and inflation interact with each other and contain stochastic elements.

The economy in motion is a complex of dynamic processes, subject not only to a
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variety of disturbances but also to gradual and discrete changes in structure,
institutions, and policy regimes. No wonder that there are few, if any, constant
quantitative rules (e.g., time-invarianc linear econometric equations) to help
the macro-forecaster effectively and consis%ently over more than a few years or
from one business cycle to another.

Indeed, in social sciences and human affairs generally, it 1s only prudent
to recognize from the outset that the future simply cannot be foreknown. Any
maker or user of economic forecasts must therefore be always prepared to be
wrong, at best by errors that are relatively small and unpredictable. However,
this does not alter the fact that most decisions that matter are inevitably
forward—looking and hence i{nvolve forecasts. Where macroeconomic forecasting
cannot be avoided, it is probably advisable to make it explicit and as good as
possible, given the available cost-efficient methods and information. Forecasts
are needad and they can be useful even when imprecise.

My basic approach, ctherefore, is to ask of the available data what
professional standards have economists engaged in macro-forecasting been able to
attain and maincain in competing with each other and alternative methods. Much
has been learned in recent times by assembling and examining measures of absolute
and relacive accuracy for reasonably representative samples of macroeconomic
forecasts (my own published work in this area goes back to 1967). By now one
would expect most professional predictions to be on average over time much better
than naive mechanical projections, but this is a minimal requirement: to be
successful, they should exceed significantly the more sophisticated univariate
and multivariate time—series models. Further, it is desirable thac the forecasts
be free of such systematic errors as could have been prevented by good modeling

or eliminated by learning from the past. The extent of such biases depends on



the stability of economic processes, lags and costs of adjustments to
unanticipated change, and relative contributions to the forecasts of models and
techniques on the one hand and new informational and judgmental inputs on the
other.

In principle, what matters most about macroeconomic forecasts is their
usefulness for those who make government policies and take decisions as
businessmen, workers, consumers, and investors. True, this criterion is most
difficult to apply directly as little is known generally about the loss functions
of users and the effective costs and returns to them associated with the
forecasts, Bur even here not all is lost for it seems safe to assume that a high
positive correlation obtains between the usefulness of forecasts and their

measurable quality attributes, notably high relative accuracy.

2. oyecasti as a Competitive Tndustry: Why No Opne is Best

Peering into the future is an ancient occupation frequently characterized
by great hazards and corresponding vagueness or obfuscation. Economic prediction
as an artful pursuit or a game of chance undoubtedly has a long past, but
authencic forecasting of well-specified future values of aggregative variables
is of recent origin. A responsible appraisal requires a recorded history of
forecasts that are not only explicit and verifiable but also sufficiently
numercus and consistent. This rules out vast amounts of data, both old and new,
and urges concentration on the longest available time series of reasonably
comparable predictions from reputable sources.

Economic and financial forecasting in the United States today is an
industry of significant size. Many forecasters belong to the National

Association of Business Economists whose membership numbered more than 3,300 in
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1990 (it was 322 in 1959, the year NABE was founded). The forecasting units vary
from individuals and small teams to sizable divisions of some large corporatiaons
and multi-branch specialized consulting firms. Some of the latter operate large-
scale econometric models and provide customer services inrernationally. Business
demand for forecasts of numerous more or less aggregative variables is in a large
degree satisfied by subscriptions to such services. For small numbers of primary
macro variables, there are special publications that survey groups of
professional forecasters monthly or quarterly. Thus the U.S. market for these
forecasts can probably be described as a mixture of competitive and oligopolistic
elements, with the overall number of sellers relatively large and barriers to
encry low.! In addition, some macro-forecasts are provided by government
agencies, essentially as public goods, and some can be acquired at very low cost
from the press. U.S. government forecasts are designed to serve as inputs into
the economic policy making and originate In several agencies. Some of them are
publicized but most are for internal uses only.

Forecasters compete, adapt to continuous change and new developments in the
economy, and try to improve and differentiate their products. Few leave their
models and techniques unchanged for long. Moreover, success in forecasting may
be cccasional and fortuitous or intuitive. Hence, a particular forecaster’s past
record may be not be reliable as a basis for inferences how he or she will
perform in the future. The shorter that record, the more uncertain are such
inferences. Ranking the forecasters on how well they predicted changes in a
single short period is quite risky and not very informative: in the next period
the ranks are very likely to differ considerably. Nevertheless. such comparisons

are commonly made at least once each year in the business press.
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That there is great interest in finding out "“Who forecasts best?” is
certainly not surprising, and many recent studies address thls question.
However, their well-established general result is that no one forecaster does,
or equivalently that many forecasters do. That is, the measures of overall
accuracy surveyed (typically, mean absolute errors or root mean square errors)
do not show any of the compared individuals or organizations to be consistently
and generally superior to others. The rankings vary for different periods,
variables, and horizons covered, and they also depend on the criteria and
measures applied. Moreover, the differences between the MAEs or RSMEs across the
best-known sources are mostly small and of uncertain statistical significance
(which cannot be directly tested since the forecasts are not independent).?

There are good probable reasons why the principal macro-forecasters cannot
be ranked unambiguously by any standards of accuracy. Authors of predictions
that are matched by variable, time of issue, and target period draw upon much the
same body of data, often use similar methods, are exposed to common current
events and attitudes, and to some extent interact and influence each other
directly. A free market exists in economic data and ideas, and advances in
forecasting technology are soon open to all practitioners. This tends to reduce
the diversity of individual predictions created by the undoubted fact that
forecasters differ greatly in theoretical orientations and training, talents and
experience. It also presumably keeps the comparative advantages of the initially
better endowed forecasters more temporary and smaller than they would otherwise
be.

Successful forecasting has diverse ingredients that are unlikely to be
monopolized as a combination. Some functions, like the exploitation of time-

series properties in the data, are best performed by the computer and its
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programmers. Others, like quick and efficient sifting of new information, would
seem to require much specialized skill and experience. The abllity to develop
superior judgmental forecasts on this basis is probably a rare individual gift
that cannot be easily taught or transferred to others or applied on a large
scale.

All this helps to explain why concurrent matched predictions from different
sources show both common trends and much dispersion around them. The frequently
alleged predominance of a single ~"consensus forecast” is mostly a myth.? The
above arguments are also consistenc with the observation that the interforecast
differences are not persistent enough to give rise to systematic ratings of

predictive performance.

3. The Multiplicity of Methods and Models

The coexistence of great many different forecasts aiming at the same
targets and continuing to have significantly dispersed errors is in itself an
indication that no single model or technique is generally expected to prove
consistently superior to others. For if any such winner were believed to exist,
it would soon come to enjoy the first preference of the profession and be
universally adapted. Instead, the market has room for a sizable and diversified
activity of macro-forecasting.

There is indeed substantial and uncontroverted evidence from surveys of
professional forecasters showing that they distinctly faver several approaches
in varying combinations. Questionnaires of the quarterly Economic Outlook Survey
jointly conducted by the American Statistical Association and the National Bureau
of Economic Research in 1968-90 collected for many years information on the

premises and procedures incorporated in the members’ forecasts. Over 70%
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reported using, and from half to two-thirds ranked first, the ~informal -GNP
model,” in which the major expenditure components of GNP are predicted in various
ways, combined into an overall forecast, and then checked and adjusted for
plausibility and Internal consistency. This is itself a mix of procedures
applied eclectically and flexibly with large elements of judgment, not a well-
defined methed or model. Leading indicators were ranked second by most
respondents and used by large majorities, Anticipations surveys received
references from somewhat smaller proportions of the survey membership, and
generally lower ranks. The percentage of users of outside economerric models
rose from less to more than half between late 1960s and early 1980s. About one—
fourth of the respondents had their own econometric models, and the proportion
of those ranking such models first was similar. Finally, ~other mechods” such
as time-series models were specified by fewer than 20% of the ASA-NBER survey
participants and preferred by about half of these respondents.

The different methods tend to complement each other, e.g., new'readings on
monthly cyclical indicators and the latest results from an investment or consumer
expectations survey may serve to modify forecasts from econometric models or the
informal approach. This is the presumed reason why the dominant forecasting
practice is to use various combinations of these techniques. Other sources
confirm this important lesson.*‘

The forecasters’ methodological choices, as reported in the ASA-NBER
surveys, do not appear to be associated with significant differences in
predictive accuracy. Those who preferred econometric models in their own work
were not as a group systematically better than those who preferred the informal
approach, etc. However, according to comparisons based on first ranks only,

subscribers to outside models, a subset dominated by large companies using well-
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known econometric service bureaus and their own professional staffs, had a
marginal advantage over the other categories. On the whole, the results of these
tests are consistent with the view that combining the different procedures helps,
particularly when done by experienced forecasters (Su and Su 1975; Zarnowitz
1971, 1984).

The 1950s and 1960s witnessed a great ascendancy of macroeconomectric
forecasting based largely on models of Keynesian provenance and the paradigm of
“neoclassical synthesis.” The prevailing beiief was that business cycles can be
subdued by “fine tuning” of fiscal and monetary policy aided by sufficiently
early and accurate predictions. The naively overconfident nature of such views
became increasingly clear as forecasting and policy failures multiplied during
the late 1960s and 1970s. Inflation and unemployment both trended upward, which
contradicted the idea of a stable Phillips—curve tradeoff. New shocks to oil and
other major input prices caused adverse shifts in aggregate supply, which
undermined the effectiveness of aggregate demand management. Discretionary
fiscal policies hsve long proved too sluggish and inflexible cto be effectively
countercyclical.

But discretionary monetary policies, though more potent, were frequently
not any more timely and successful. This was not always or necessarily due to
lacking foresight; often wrong indicators and targets were at fault, or divided
opinion and indecisiveness of authorities, or miscalculation of long and variable
lag effects. The peint is, though, that monetarist models too failed to produce
dependable forecasts for the conduct of macro-stabilization policies. The
crudely monetarisc-oriented Fed tactics that temporarily replaced the Keynesian
regime in the late 1970s succeeded in finally eliminating the unbearably high and

volatile inflation and interest rates but only at much higher than expected
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costs, by contributing heavily to the two recessions of 1980-82.

Criticism of both Keynesian and monetarist model specifications and
predictions naturally led to new developments, some of them much needed and
promising: a resurgence of theoretical and empirical studies in business cycles,
on the formation and role of expectations, on the microfoundations of aggregate
supply and price adjustment. New theories emerged, stressing rational
expectations, imperfect information, “real business cycles,” wage and price
contracts and rigidities. But the new ideas and methods are still in the stages
of development and academic debate: they have not yet given rise to econometric
models and demonstrated their usefulness for macro—forecasting.

Those who must predict changes in the economy at frequent regular intervals
are typically absorbed by the technical requirements of monitoring and processing
information, analyzing current developments, and preparing interpretive reports.
Most are pragmatic in using any data and approaches deemed helpful; few spend
much time on working with specific theoretical models. The task of testing the
various hypotheses, models, and methods is largely left to the academic
economists. A very recent study of forecasters cross—classified according to
their thecretical preferences as well as methodological choices concluded that
“No one ideology or technique yields consistently more accurate forecasts than

others.”?

4., How Accurate Have the Forecasts Been?

Progress in forecasting, as distinguished from occasional successes that
may be due to chance, can only come from advances of science in discovering and
quantifying important regularities. Although such predictive relationships are

found in macroeconomics, their range and duration are probably more limited than
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they are widely believed to be. The economy grows and fluctuates 1In various
ways, reflecting the diversity of human behavior that causes and reacts to the
omnipresent change. Economic theory of necessity simplifies starkly the
motivacions of individual and collective action, thereby attempting to reduce the
uncertaincy surrounding economic change. In the process, economists risk taking
their models too seriously and overestimating their ability to predict the
movements of the real economy. As already noted, some did succumb to this error
in the recent past when the economy enjoyed relatively stable growth and rising
prosperity, while macroeconomics also appeared to be doing well. Under such
conditions, the informed lay opinion was only too willing to accept the
optimistic claims of the experts. The present danger is one of overreaction in
the opposite direction.

Actually, the true macro—forecasts from credible sources were never as good
as many had once believed, nor are they as bad as some now claim. There is no
evidence that the forecasts have deteriorated over time; indeed, the opposite
view, that some significant improvement occurred, finds more support in the data,
as will be shown directly. So the question ~"Have macroeconomic forecasts
failed?” cannot be answered in the affirmative simply on this ground,

Table 1 is based on the longest available series of predicted annual rates
of change in aggregate demand, output, and the price level (GNF, RGNP, and IPD).
it covers a large number of forecasts from a great variety of sources: business
economists and others employed by private companies in manufacturing, finance
trade, consulting, etc.; some academic and research institutions; and the Council
of Economic Advisers to the President (CEA), which prepares the principal
government forecast. Predominantly judgmental predictions originating mainly in

business are represented along with predictions made by econometricians working
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with large models.® Although the included forecasc sers differ in many respects,
they are treated as sufficiently comparable for our present purpose, which is to
consider the broad trends over time in the overall forecasting accuracy. The
question of who forecasts best is of no interest here. All the predictions
covered are made around the end of the year for the year ahead. The data come
from my earlier and recent work, and thelr avallability dictates the division by
subperiods shown in the table. The relative dispersion of the measures across
the secrs of forecasts and across time tends to be moderate, even when represented
by ranges between extreme values.

Thus, the mean absclute errors (MAEs), in percentage points, average 1.2,
1.2, and 1.0 for GNP, RGNP, and IPD, respectively (column 3). The corresponding
figures for the ranges are .4, .4, and .l (column 4). Reading down the table,
to compare the successive (mostly overlapping) subperiods, suggests that the MAEs
may have decreased somewhat for GNP, increased for IPD, and remained remarkably
stable for RGNP. But the errors of inflation forecasts increased on average over
time much less than the actual inflation rates did, so cthe accuracy of these
forecasts improved greatly in relative terms (cf. columns 3 and 8). Such
comparisons also suggest a definite reduction in the relative errors for GNP, but
a small increase in those for RGNP (note that the average real growth rates
decreased slowly between 1959-67 and 1969-89).

It is also instructive to look at ratios of the MAEs of the forecasts to
the MAEs of the corresponding extrapolations from selected naive models (column
7).7 All but one of these relative error measures fall in the range of .3-.8,
indicating the superiority of the forecasts. The single exception is the ratio

of 2 for the IPD forecasts in 1959-67, a period when projections of last year’s
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rate of change in the price level were surprisingly effective because inflation
was unusually low and stable.

In the 1950s and 1960s forecasters generally underpredicted the nominal and
real GNP growth rates in years of cyclical expansion, i.e., most of the ctime.
Defined as differences, predicted minus actual values, the errors in these
forecasts were therefore on the average negative (see the mean errors, MEs, in
column 5). The early postwar period enjoyed more real growth than had been
expected on the basis of historical experience. Gradually and somewhat belatedly
forecasters learned to be more optimistic. Real GNP increases were strongly
underestimated in 1959-67 but overestimated in 1962-76, particularly Iin 1969-76.

Meanwhile, the IPD forecasts had little if any bias in the period of
relative price stability 1959-67; but when inflation was rising and high, it was
clearly underpredicted, as in 1962-76 and again especially in 1969-76. Finally,
inflation peaked in 1980-81 and decreased markedly in the feollowing five years.
Predicted rates moved down with a lag, thus tending to overestimate actual rates,
Later inflati;n increased again but slowly, which was on the whole well
anticipated.

Real GNP growth was underestimated in 1980, when the recession turned out
milder than expected, and in the years of strong recovery and expansion (1983-84,
1988); it was greatly overestimated in 1982, after a severe downturn cut short
an unusually weak and brief rise in activity, Thus, as so often observed {n the
past, the largest errors were associated with business cycle turning points and
recessions as well as sharp accelerations and deceleratiens in inflation (mere
about this later). However, more than half the time, the annual forecasts for
all three variables had only moderate errors of less than one percentage point;

also, on the whole the under- and overestimates balanced each other well, as can
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be seen from the results for 1969-89 (lines 5, 9, and 13).

Over some of the shorter subperiods, the overall mean errors are much
larger and so are some of the assoclated dispersion measures (columns 5-6). Thus
it may seem that scme of the included forecast sets show undesirable bias, {.e.,
persistent under — or overprediction suggestive of a failure to learn from past
errors., The requirements that forecasts should be unbiased and also efficient
{uncorrelated with their own errors) are often treated as obvious and minimal in
the literature. Yet they are based on assumptions that are only too often
falsified in practice, namely that the patterns and relations of the variables
concerned are approximately time—invariant and known.

In reality, economic processes are not necessarily stable as they reflect
changes in economic institutions, structure, policies, and behavioral rules,
Forecasting models and techniques are adapted and altered frequently, and many
of the available samples of consistent predictions are too small to establish the
existence and evaluate the importance of any systematic errors. Also,
measurement errors may distort and fragment both the time-series data and the
related forecasts. For any or all of these reasons, ex post tests can and do
find evidences of bias even in some state—of«the~art predictions from respected
sources that ex ante had much professional approval. It seems unlikely that
these forecasts were In fact systematically deficient in the sense of having
persistent yet avoidable errors. I would rather suspect their errors to be in
the main period-specific and of the kind that could not be readily detected and
corrected at the time the forecasts were made.

Finally, note that the forecasts represented in Table 1, though not
selected retrospectively for being particularly accurate, have not been randomly

chosen either and are certainly superlor to many other forecasts. One reason is
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that I wished to include important sources with long records such as CEa,
Michigan, and Wharton. Another 1is that the group averages from surveys of
forecasters, such as ASA-NBER, are always more accurarte over time than most of
their individual components (Zarnowitz 1984, 1985). Such averages also conceal
the dispersion of errors in the participants’ forecasts, which is often large.
The measures presented here and {n some other studies suggest that the forecasrts
by pgovernment agencies and teams of econometricians equipped with large-scale
models are about as accurate as the survey group averages that represent

predominantly judgmental predictions by private business economists.®

5. oughe orecast ks _an teria

In the second post-World War II decade and since, macroeconomic forecasts
in the United States have grown not only much more abundant but alsec much bolder
than ever before. The range of the predicted variables increased greatly as more
complete and detailed models were built; it came to include important but very
volatile and hence difficult—to—predict time series such as corporate profits,
housing starts, and inventory investmenc. Moreover, forecasters were
increasingly called upon and able to satisfy the demand for multiperiod
predictions of the economy’s course. Such forecasts regularly extend over
sequences of 1-2 years and 4-8 quarters ahead (some are even longer). This
represents a particularly ambitious, “dynamic” type of forecasting. Of course,
the computer revolution had much to do with these developments, but so did the
advances in economics &nd statistics, and the trends in government and business
managements.

The average accuracy of forecasts typically decreases as their horizon
increases, e.g., GNP is predicted better one quarter than two quarters ahead,
better two than three quarters ahead, etc. That is, the MAEs {and the root mean

square errors, RMSEs) rise with each extension of the predictive span, from the
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current quarter t (for series where preliminary data appear only in the mext
quarter t + 1) through several quarters of the near future. However, the margins
by which the absolute or squared errors accumulate over time tend to decrease,
and beyond a certain point (often t + 4 or t + 5) the errors often flatten or

vary irregularly around some high plateau.®

Current information and knowledge
may help us forecast (t + 2) better than (t + 4), but we may be about equally
ignorant about (t + 8) and (t + 10), for example. These observed tendencies
apply to short-term forecasts for a variety of time serles and apply to levels
and cumulative absolute and relative changes alike.

Properly understood, the rule “longer forecasts, larger errors” applies to
optimal forecasts. It should be a strong regularity, and is. Each of several
potential ingredients of a forecast—extrapolation of time series and ctheir
relations, external information, judgment— {is subject to a deterioration with
the lengthening of the predictive span. Annual forecasts can be viewed as having
average spans of about 2 1/2 quarters from the date of issue to the midpoint of
their target period; they tend to be about as accurate as comparable forecasts
for two or three quarters ahead, less accurate than shorter and more accurate
than longer forecasts. Errors in predicting the intra-year quarterly changes
often offset each other, which helps considerably the annual forecasts of nominal
and real GNP and some of their components. (On the other hand, there is more
cumulation and less offsets in the multiperiod forecasts of inflatioen.)

It is not possible or necessary here to go beyond this summary of the main
features of the relation between the accuracy and the horizon of forecasts.
Substantial research was done on these matters, and its findings are generally
consistent and supportive of the above story (see, e.g. Zarnowitz 1979 and McNees

1988). Clearly, it is much more difficult to predict sequences of quarterly
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values than single annual values, and the usefulness of point forecasts with long
spans and large errors is in doubt. But it is also clear that the tough task of
forecasting the near—term course of the economy quarter—by-quarter in some detail
has now become something of a professional routine, presumably in response to the
rise of demand for just such forecasts. The practice of monthly updating of the
forecasts spread concurrently and fast, too: it gives users much fresh
information about the outlook for the economy and the forecasters the opportunity
to revise their predictions frequently.

One question that arises at this point is whether the multiperiod
predictions are superior to matching mechanical extrapolations from naive and
time-series models based on past data available at the time of forecast. Table
2 compares the RMSEs of the forecasts (P) with their counterparts for several
naive models (N): projections of last known levels, changes, and historical
averages (N1, N2, and N2*, respectively) and autoregressive extrapolations (N3).
The listed ratics RMSE(P)/RMSE(N) are all less than one, which indicates that the
average accuracy of the forecasts is generally higher than that of the naive
models. However, in some instances the extrapolations are not much worse than
the forecasts: notably, of the six pre-1970 sets, two have ratios of .9 and
higher for the 2-quarter span and four for the 4—quarter span (lines 1-6, columns
6 and 7). But the best forecasts scored well against the naive models in the
early 1970s, a period of great turbulence (lines 7-9). Overall, this is a
fragmentary record that illuscrates a fairly good but not particularly impressive
forecasting performance.

Recently, macro-forecasters have been challenged to exceed higher standards
represented by predictions based on vector autoregressive (VAR) models (Sims

1980). In a VAR, each of the variables is predicted by regression on its own
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lagged values and those of the others; none are exogenous. The number of the
variables is small, since each is used with several lags. The only use of
economic theory and judgment is in choosing the variables. The forecasting
process itself 1s mechanical and replicable. In contrast, econometric
forecasting invelves exogenous variables that are projected outside the model
and, typically, judgmental adjustments to the model outputs of endogenous
variables. At least potentially, the roles of both theory and judgment in
macroeconometric modeling and forecasting are very large.

Table 3 shows ratios of the average RMSEs of Chase, DRI, and Wharton
econometric forecasts to the corresponding measures for predictions from a VAR
model of Lupoletti and Webb 1986. The model consists of five variables-—— RGNP,
IPD, the monetary base, the manufacturing capacity utilization rate, and the 90—
day Treasury bill rate (TBR)— each taken with six lags. It was estimated for
1952:2-1969:4, and the obtained coefficients and predictions were then used to
forecast each variable for 1970:1-1971:2; this procedurs was repeated starting
wicth each successive quarter to produce forecasts with horizons of 1-6 quarters
for 1970:1-1983:4. Thus the results are postsample predictions intended to be
comparable in this respect to the authentic ex ante forecasts.!?

For GNP and RGNP, the RMSE ratios have a range of .73-.97; for IPD and TBR,
half of the ratios favor the forecasts and half favor VAR but all are close to
one (see lines 1, 4, 7, and 10 in Table 3). Thus in most cases the forecasts
appear to be more accurate than the (much simpler and less expensive) VAR
projections, but by small margins. The mixed results of comparisons by
subperiods (not shown) confirm this conclusion. Perhaps surprisingly, the

relative pexrformance of VAR in most cases improved at longer horizons, although
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prominent econometricians would expect the opposite (Klein 1984, p. 7; Adams
1986, p. 156).

Other evaluations showed the published forecasts with macroeconometric
models as more often outperforming univaridte ARIMA and multivariate VAR times-
series models (McNees 1982; Wallis et al, 1987 for the U.K.). In any event, such
extrapolations make good competitive standards against which to assess the
accuracy of sets of predictions produced by serious and aspiring forecasters.

Overfitting is a major problem for a VAR model that typically includes many
terms (their number equals the product, variables times lags) and hence requires
estimation of many parameters from a limited amount of data. To avoid or at
least reduce this difficulty, Bayesian vector autoregressions (BVAR) use selected
restrictions, e.g., that the prior means are one for the coefficients on the
first own lag, zeroc elsewhere, and that the standard deviation of the independent
normal distribution for the j—-th lag is inversely proportional to j (Litterman
1986), Thus the priors contain elements of random—walk models but the approach
is flexible in that it uses alternative proportionality (tightness)
specifications and time-varying parameters. McNees 1986 presents detailed
comparisons in terms of RMSEs between the regular ex ante BVAR forecasts issued
by Litcerman in 1980-85 and some of the best~known forecasts by econometricians
armed with large—scale models and averages from surveys by business economists.
He reports that the BVAR forecasts were the most accurate or among the most
accurate for RGNP, the unemployment rate, and real nonresidential investment, and
the least accurate for IPD and {by very small margins) TBR; for GNP, their record
was relacively weak over the short spans, strong over the long spans. Table 3

presents a summary of some of this evidence (see lines 3, 6, 9, and 12).
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Econometric and judgmental forecasts are commonly believed to have: an
advantage over time series forecasts in that they are at least potentially much
better equipped to predict turning points., This is generally correct for simple
forms of extrapolation, but apparently not always for sophisticated time series
models. Table 3 suggests that the BVAR model was often more accurate than the
econometricians within two quarters of business cycle turns in 1970-83 (lines 2,
5, B, and 11).

Overall, the main lesson here 1s again that the BVAR models include
information of predictive value that is not present in the econometric and
judgmental forecasts; hence none of these types of predictions are systematically
more or less accurate than the others but combining the information that they
contain can improve the forecast., On this there is a general agreement among
studies that otherwise offer somewhat different assessments of the relative

accuracy of time-series vs. econometric forecasts of macroeconomic variables.!!

6. TForecast and usiness Cycle

Cyclical movements tend to be undervalued by forecasters. The levels of
GNP, industrial production, etec., are underestimated most early in a business
recovery when growth is particularly strong, less so later when the expansion
slows. In general retardations and contractions, the prediéted levels as a rule
exceed the actual ones, either because the downturn is missed or because the
decline turns out to be larger tham forecast.

There are two types of directional errors: a “missed turn,” when a turning
peint In 2 series occurred but was not predicted, and a “false signal,” when a
turning point was predicted but did not occur. Since GNP grows most of the time

and is expected to, false signals are rare in annual forecasts for this series
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but missed turns (as a rule, peaks) are more frequent (Table 4, lines 1-4, column
1). For industrial production, a much more cyclical and volatile series, the
percentage of missed turns was smaller, that of false signals much larger; for
the GNP implicit price deflacor, both relative frequencies were higher yet (lines
1-4, colummns 2 and 3).

Quarterly series include many more turning points (both cyclical and minor)
than the corresponding annual series. The early multiperiod forecasts of GNP
missed most of the declines in the current and next quarters and all of the
declines in the more distant quarters ahead (i.e., they falsely predicted rises
instead)}. In contrast, false signals, defined here as predictions of decreases
when increases actually occurred, were relatively few and fading with the
distance to the target quarter (lines 1-4, columns 4-8).

Real GNP turned down in 1954, 1958, 1970, and 1974, but of the 10 forecasts
for these years that were available to me for study, eight specified continued
rises and only two succeeded in signaling declines (Zarnowitz 1979, p. 10). Even
though they are us;ally few and far between, cyclical turning-point errors matter
greatly because they tend to be exceedingly large. Thus they are on the average
about three times larger than the other errors in forecasts of annual percentage

changes in real GNP, as shown in the following tabulation

Underestimates Qverestimates Turning-point Errors

No,  _MAE_ No. _MAE No, _MAE
Five sets, 1959-76 33 1.1 21 .9 8 2.8
CEA, 1969%-89 8 .9 9 .8 k| 2.3

ASA-NBER, 1969-89 9 1.2 8 .5 3 2.8
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During the 1970s and 1980s the largest errors in real GNP forecasts
occurred in years of business cycle recession and troughs, namely 1970, 1974, and
1982, and they were all positive. Thus the forecasts continued to suffer from
the failure to predict downturns in aggregate economic activity, even though
their relative accuracy improved and the frequency of directional errors
decreased compared with the earlier post-World War II peried.

A widely observed and strong property of forecasts is that they are more
accurate and less biased during periods of business expansion (including peaks)
than during periods of contraction (including troughs). When the economy keeps
rising, its course is predicted with substantially greater accuracy than when it
falls. This is shown by both the mean absolute errors and the mean errors
(disregarding sign), and for both the annual and quarterly forecasts (Table 4,
lines 5-8).

A similar, though somewhat muted, contrast exists between forecasts for the
above—average growth phases and those for the below—average growth phases: the
former are on average more accurate and less biased than the latter.!? In sum,
large errors tend to cluster around and immediately after business cycle turns
and "growth cycle” turns, especially peaks (growth cycles are major fluctuations
in trend-adjusted aggregates),

Note that the meaning of these results is not simply that the forecasting
failures are due to large unanticipated shocks, for the latter can occur under
any economic conditions, and do. The concentration of large errors during
slowdowns and contractions cannot be explained away by a general reference to
random outside disturbances. The economy is particularly vulnerable in these
business cycle phases owing to a gradual accumulation of various stresses and

imbalances, and it is very difficult to predict just when these phenomena will
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culminate. Also, few forecasters take the risk of signaling a recession
prematurely ahead of others as the costs of such prediction to themselves and
their customers can be quite high. This {s in contrast to forecasts of a
recovery, which are always welcome and often accepted on the basis of early signs
of improvement. The peak errors show up during the recession and slowdown
periods, the generally smaller trough errors show up during the recovery and
speedup periods.

The most influential private forecasts are now issued monthly for sequences
of several quarters ahead; government forecasts no doubt are adjusted just as
frequently, though only for internal uses, not public knowledge. How early can
the alert producers of such predictions foresee or detect major events such as
the turning peints in business cycles, growth cycles, and inflation fluctuactions?
Experience varies but the probable lead times at peaks, if any, are short. Tor
example, the first forecasts of a downturn in 1973 were about coincident with the
onset of the recession in the fall; the many predictions of a peak in 1979 found
much support in preliminary data but were not confirmed until 1980:1; the mid-
1981 peak was widely missed; and there were few predictions of a decline in 1990
before August (which looks like a likely peak date now), though very soon
thereafter most forecasters agreed that a recession is under way.?

Most of the recent business contractions were preceded by fairly long
slowdowns in aggregate economic activicy (1957, 1969, 1973, 1979, 1989/50). A
number of leading indicators and corresponding composite Indexes declined or
flattened early on each of these occasions, providing early signals that the
economy is weakening. Many forecasters, monitoring these developments,
recognized promptly the slowdowns but discounted the associated recession risks.

As a result, the forecasts, like the indicators, tend to have a better record of
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timely prediction for slowdowns {(growth—cycle peaks) than recessions (business-
cycle peaks).

At business cycle troughs, the leads of the indicators are generally much
shorter than at peaks but also much less variable. Thus forecasters may trusc
these signals more, but they are too often ready to predict the end of a
recognized recession much earlier. So, the prevailing view in the spring of 1974
(after the end of the oil embargo) was that the recession is about over, but that
was premature by almost a year. Similarly, the expected duration of the 1981-82
contraction was for most forecasters 2-3 quarters rather than the actual 5
quarters. (But this errcr was in part related to the opposite error of
overestimating the length of the 1980 recession, which was unusual in lasting
only six months.)

The turning points marking the major rises and declines in inflation have
been for the most part poorly predicted, with forecasts lagging behind the actual
values much like simple extrapolations would. A detailed analysis of a large
number of forecasts for several variables found the inflaticn errors particularly
troublesome, and so have some other studies (Zarnowitz 1985; Holden and Peel 1985

for the U.K.).

7. u a m

There is much disenchantment with macroeconomic forecasting. The difficult
question is how much of it is due to unacceptably poor performance and how much
to unrealistically high prior expectations. 1 would argue that the latter is a
major factor. Economists were held in high repute during the 1960s, prebably in
large part because the macro-forecasts looked good then, and high growth and

prosperity prevailed for some time with inflation still well restrained. But it
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is relatively easy to achieve a respectable forecasting record in times of
continuing expansion. Later when inflation accelerated, serious recessions
reappeared, and long-term growth of productivity and total output slackened, the
errors of macro models and forecasts received increased public attention as did
the old and new controversies among the economists. The reputation of the
profession suffered and, perhaps worse yet, the interest of academic economists
in forecasting, never very strong, weakened still more. Yet the performance of
professional economic forecasters, when assessed in proper relative terms, has
been considerably better in recent times than in the earlier post-World War II
period. What happened i{s that the improvements fell short of enabling the
forecasters to cope with the new problems they faced.

As a practical activity the results of which are marketed, recerded,
researched, and tested, macroeconomic forecasting is very young by any standard.
There is little doubt that it will always disappoint the hopes of many, but also
a high probability that it can be developed well beyond its present early stage.
If macroeconomics has a long way to go, as I believe to be the case, then macro-
forecasts too should still be far from the limits on their improvability, even
if such limits were to prove much narrower than the early enthusiasts thought.

Progress in forecasting will require chiefly better data and models, but
also improvements in time series analysis, econometric methods, cyclical
indicators, and anticipations surveys. These are essentially complenentary tools
and should be used efficiently as such, not as competitors or substitutes. One
would expect the advances to prove difficult and slow. There will be setbacks
along the way. Indeed, some large banks and industrial companies have sharply
reduced or even liquidated their economic staffs in recent years. But this can

hardly mean that these organizations have suddenly discovered that they can do
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without forecasts of Iimportant aspects of aggregate economic activity on which
their own business prospects may depend critically, More likely, they decided
that other ways teo acquire such forecasts, e.g., subscription to outside services
or surveys, are more economical than in-house production. The predictive needs
of decision-makers who are necessarily future-oriented are not reduced by the
perceived shortcomings of past forecasts. This applies to govermnment policy
makers as well as to private agents.

However, there are ways to reduce one’s dependence on forecasts to a
degree, and the incentives to use them are presumably greater the more fallible
the forecasts appear. One partial substitute for the lacking foresight is
readiness to respond promptly and flexibly to the unforeseen changes. Private
reactions to economic fluctuations may involve, e.g., employment smoothing
through labor hoarding and production smoothing through changes in unfilled order

backlogs.!*

An example of a government policy that is relevant here would be job
creation through countercyclical public works or public service employment
programs, drawing on an advance preparation of a backlog of useful projects to
be activated as needed (cf. Council of Economic Advisers 1954, p. 123). But
actually fiscal policies of this kind were more often pro-than counter-cyclical
because of tardiness and poor planning (see Zarnowitz and Moore 1982, pp. 57-59).

The principal proposed slternative to discretionary government actions that
must rely on forecasts is to follow consistently a stable policy rule that would
call either for no response or for a predetermined response to changes in the
economy (e.g., a fixed growth rate for some controlled monetary aggregate or a
rate varied as a function of, say, the observed inflaticn). Policy rules, it is
often argued., can be expected to have positive stabilizing effects on private
expectations and to discipline the authorities that may otherwise be tempted to
engage in shortsighted attempts to overstimulate the economy by inflationary

policies. Thus the deficiency of forecasts is not the only argument used in
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favor of the rules, nor is it even necessarily the main one. Monetary control
could be poor even with accurate forecasts because of inconsistent and
inefficient procedures with regard to the instruments and targets of the policy.

Are even the best available forecasts inadequate to serve as a basis for
satisfactory policy decision-making? This question probably does not have a
single clear—cut answer at this time. There is evidence that the government has
no substantial and lasting informational advantage, notably the CEA and the
Federal Reserve forecasts are about as accurate as the state—of—-the art private
forecasts (as indicated by our results and other studies; see, e.g., Meltzer
1991, pp. 30-32). Certainly, the forecasts cannot support "fine tuning,” that
is, keeping the economy always very close to full employment; but this would mnot
be a realistic goal for balanced policies even i{f macroeccnomic forecasting were
in far better shape than it presently is. But the forecasts should be sufficient
wost of the time to assist in the pursuit of reasonable policy objectives:
preventing or at least effectively combating persistent high unemployment and
persistent high inflation.

The main defects of macro—forecasts from the point of view of policy are
the errors of missing cyclical turns and shifts in the average rates of
inflation. Major reductions in such errors should rank high on the agenda of

economists.



Table 1

Annual Forecasts of Percentage Changes in Nominal and Real Gross National
Product and the Impliclt Price Deflator: Summary Measures of Error, 1953-1989

Period (No. of Forecasts Mean Abs, Ervors {MAE}® Mean Errors (ME)® Relative Mean Abs.
Line Years) Covered (Code)* Mean Range Mean Range frror? 1 change®
(1) (2) (3 (4) (5) (6) (7) (8)
Grosg. National Product (GNPY*
1 1953-76 (24) 1.2 1.4 4 -.8 3 6 6.6
2 1956-63 (8) 1.2,4 1.6 3 -4 .7 8 5.0
3 1963-76 (l4) 1,2,6,7,8 1.0 s -.5 .6 6 7.9
4 1969-76 (8) 1,2,5,6,7,8 .9 4 -.1 .6 5 B.4
5. 1969-89 (21) 5.6 1.1 2 1 .3 6 B.4
GNP_ip Consctant Dollars (RGNP)S
6 1959-67 (9) 3,7 1.2 .3 -7 e 7 4.3
7 1962-76 (15) 6,7 1.2 .3 4 4 5 4.1
8 1969-76 (8) 5,6,7,8 1.2 .7 7 .3 3 3.6
9 1969-89 (21) 5,6 1.1 1 -2 .2 6 3.2
GNP Imolicic Price Deflacor (IPDYF
10 1959-67 (9) 3,7 .6 .1 1 .2 2.0 1.9
11 1962-76 (15) 6,7 1.0 0 -5 ] .8 4.2
12 1969-76 (B) 5,6,7,8 1.4 .1 -.8 .3 .7 5.9
13 1969-89 (21) 5.6 1.1 .2 -.1 .2 .7 5.6

*1l: Livingston survey, mean; 2: Mean of eight privace forecasts (Harris Bank, National
Securities and Research Corp., Conference Board Ecomnomic Forum, University of Missouri School
of Buginess, UCLA Business Forecasting Project, Fortune magazine, IBM Economic Research Depct.;
Prudential Insurance Co.); 3: Mean of five forecasts {the first five listed under forecast set
2 above); 4: HNew York Torecasters Club, mean; 5: ASA-NBER Economic Qutlook Survey, median;
6: Council of Economic Advisers to the President (CEA); 7: Research Seaminar in Quancitacive
Econcmics of the University of Michigan (RSQE Michigan); 8: Wharton School Economic Forecasting
Unit, U. of Pennsylvania (Wharton).

"MAE ~ 1/n I|E.|, where E, -~ P, - A,; P, - predicted value, A, =~ actual value {firsc estimate).
‘ME = 1/n I E,.

YRatio of the mean MAE of forecast (column 3) to the MAE of che corresponding naive model N&
(lines 1-9) or N2 (lines 10-13). W& projects the moving average of the last four observed
changes (1/n £ A, 1 =1,...,4). N2 projects the last observed change (A,.}.

‘Compuced from preliminary data (first estimates for year t published in year t + 1).

‘All measures refer to annual percent changes and are in percen:ag'e points.

Source: Zarnowitz 1979, Tables 1-3 {for 1953-76); author’s files and calculacions for 1969-89.

See also Moore 1983, Tables 26.3 and 26.4; Economjic Reporc of the President: and Budgec of the
U.S. Covernment.



Table 2

Semiannual and Quarcerly Multiperiod Forecasts of Six Variables, Comparisons
with Selected Naive Models over Spans of One to Eight Quarters, 1947-75

Variable Forecast Bench
(Level or Period Sets mark Span of Forecast. in Quarters
Line Change Covered Covered Model® One Two Four Six Eight
(i) (2) N (&) (5} (6) (7 (8) {9
oreca ajve Model"
1 1P (L) 1947-63 NYFC N1l .71 .80
2 1P (L) 1956-63 Fortune N2+ .68 .62 .92 .80
3 GNP (a) 1953-63 fortune N3 .70 .74 .96
4 GNP (X4) 1958-69 IBM N2 .66 .91 .70
5 PCE (X4) 1958~69 IBH N2 .82 .70 .93
6 GPDI (Z4) 195869 IBM N2 .78 .90 .97
7 GNP (1a) 1970-75 6 sets N1 .26 .28 .26 .21 17
8 RGNP (XA) 1970-75 6 sets N1 A .55 .67 .69 .73
9 IPD (1A} 1970-75 6 sets N1 .32 .34 .40 .43 .48

*]P ~ index of industrial production. PCE - personal consumption expenditures. GPDI - gross
private domestic investment. CNP, RGNP, IPD - as in Table 1. L - level. & = change. 14 -
percentage change.

®Number of observations per span: line 1, 33; line 2, 13; line 3, 20; lines 4-6, 237, 34, 21
(in columns 5-9, respectively); lines 7-9, 22, 21, 19, 17, and 12 {i{n columns 5-9,
respectively).

NYFC = New York Forecasters Club. Fortune = “Business Roundup” in the Fortune magazine. IBM
= Economic Research Deparctment, IBM Corp. 6 sets = BEA, Chase, DRI, CE, and Wharton, mean ratio
(BEA = Bureau of Economic Analysis in the U.S. Deparcment of Commerce; Chase = Chase Econometric
Associates, Inc.; DRI = Daca Resources, Inc.; GE = General Eleccric Co.; Wharton = Wharton
Econometric Forecasting Associates, Inc. All forecasts are quarterly, except NYFC which is
semiannual.

9N1 projects the last known value of the given variable, A,.; N2, che last known change, &A,.;;
N2#, the last known average histerical change, AA. N3 refers to a five—term autoregressive
extrapolation (where A, is regressedon A._,,i - 1,..,,5). Encries in lines 7-9 were cemputed
as Theil’s inequality coefficlients U (U ~ 1 for the naive model projecting the last known value
of the series, here in %a).

*RMSE « root mean square error. The naive model applied in each line is identified in column
4 (see note d). The entries in columns $5~7 are means of the RMSE ratios for six forecasts each;
those in columns 8 and 9 are means of the RMSE ratios for four forecasts each (ASA-NBER and BEA
forecasts do not range beyond four future quarters).

Source: Lines 1 and 2, Zarmowitz 1967, Table 18 (pp. 100-101). Line 3, Mincer and Zarnowitz
1969, Table 1-8 (p. 42). Lines 4-6, Zarnowitz 1974, Table 6 (p. 581). Lines 7-9, Zarnowicz
1979, Tables S, 6, and 7 {pp. 18, 20, and 22}.



Table 3

Quarterly Mulciperiod Forecasts of Four Aggregate Variables,
Comparisons with VAR and BVAR Model Forecasts, 1970-1985

Period Benchmark Span of Forecast in Quarters
Line Covered* Forecast® Model® One Two Four Six Eighe
(1) (2) (3 (%) (3 {6) N (8)

Ratio, RMSE of Forecasc to RMSE of Benchmark Model

Gross Natlonal Product (GNP)
1 1970-83  Three sets VAR .82 .81 .97 .94
2 1970-83 Same, TP VAR .68 .98 1.48 1.41
3  1980-85 Eleven sets  BVAR .B6 .88 .88 .95 1.06

GNP in Constant Dollars (RGNP)

& 1970-81 Three sets VAR .17 .73 .86 .92
5 1970-83 Same, TP VAR .81 .86 1.04 .96 -
6 1980-8S Eleven sects BVAR .93 1.12 1.29 1.74 1.34
ot M o
; 1970-83 Three sats VAR .83 .95 1.00 1.00
§ 1970-83 Same, TP VAR .13 .78 .88 .92 e
9 1980-85 Eleven sets BVAR .78 .56 47 Ry .57
20-Day Treasury Bill Race (TRR)
10 1970-83 Three secs VAR 1.11 1.02 .98 .96
11 1970-83 Same, TP VAR 1.19 1.12 1.09 1.10
12 1980-85 Eleven sets BVAR .90 .91 .97 .83 .77

‘Nunbers of quarterly observacions for 1970-83: 53, 52, 50, and 48 in columns 4,5,6 and 7,
respeccively; for 1980-85: 20, 19, 17, 15, and 13.

bThe three sets include Chase Econometrics, Data Resources, and Wharton Econometric Forecasting
Associates (lines 1,2,4,5,7,8,10, and 11). TP refers te forecasts made vithin two quarters of
a business cycle turning point as identified by the National Bureau of Economic Research (NBER).
The eleven sets include ASA-NBER median; BEA; Chase; DRI; RSQE, U. of Michigan: UCLA— U. of
California in Los Angeles, School of Business; Wharton; Economic Forecascting Project, Georgia
State University; Kent Econometric and Developaent Instftute; Manufacturers Hanover Trust: and
Tovmsend-Greenspan & Co., Inc.

“VAR = a five-variable, six-lag quarterly vector autoregressive model. The five variables are
the monetary base, real GNP, and the implicit price deflatoer (all expressed as percentage
changes), the manufacturing capacity race (level), and the 30-day Treasury bill rate {level).
VAR forecast for 1990:1 based on data for 1952:2-1969:4, etc, BVAR - Bayesian VAR, see Litterman
1984, 1986,

Source: Comparisons with VAR, Lupcletti and Webb 1986, Table 3-6 (pp. 272-27)): those with
BVAR, McNees 1986, Tables 1, 2, 5, and & (pp. 25-29).



Table 4

Frequencies of Turning Point Errors and the Accuracy of Forecasts
in Business Cycle Expausions and Contractions, Selected Measures for
Four Subperiods, 1947-89

annual Ferecascs, 1947-65% Quarcerly Forgcasts of GNP, 1955-63°
Line Statistic* GNP 1P IPD 0-1 1-2 2-3 I-4 5-6
1) {2) (3) (4) {3) (6) " (8)
1  No. of forecast sets 12 11 s 3 3 3 3 3
2 No. of observations 126 127 78 47 45 ab 38 a9
3 X of actual TP missed 26 15 39 75 83 100 100 100
4 % of predicted TP false 6 18 22 17 13 6 S 0
-g8G4 o t 971 :7-1985:1*
GNP RGNP IPD GNP RGNP IPD UR
5 MAE, b.c. expansions 0.9 0.8 0.9 1.8 1.2 1.1 0.6
6 MAE, b.e., contraccions 1.5 1.9 1.8 3.0 3.0 2.5 1.0
7 ME, b.c. expansions -0.2 -0.2 0.0 -0.8 -0.4 -0.3 0.1
8 ME, b.c. contractions 1.0 1.4 0.4 -2.4 2.9 -0.8 -1.0

TP = turning points; MAE = mean absolute error; ME - mean error; b.c. = business cycle.

The .2 sets for GNP include ten forecasts covered in Table 1, line 2 (as listed there I{n note
a) nlus averages from two additional large groups, the F.W. Dodge survey of economists and
forecasts cabulated annually by the Federal Reserve Bank of Richmond. The 11 sets for
industrial production (IP) Include the same sources as for the CNP forecasts except Prudential
Insurance Co. The 5 sets for IPD include the NICB {Conference Board) Ferum, Harris Bank, U.
of Missourl Business School, UCLA Business Forecasting Project, and National Securities and
Research Corp.

“Three sets of forecasts are covered: IBM Economic Research Dept., New York Forecasters Club,
and Fortune magazine. O0-1 refers to the change from the current to the next quarter (t to

t + 1); 1-2 refers to the change from the firsct to the second future quarter (t + 1 to t + 2);
etc.

%Two sets of forecasts are covered: Council of Economic Advisers (CEA) and the ASA-NBER
Economic Outlook Survey, medlan (fourth—quarter forecasts for the next year). The years of
business contraction, including troughs, are 1970, 1974, 1975, 1980, and 1982 (the other 16
years berween 1969 and 1989 are years of business expansion, including peaks).

‘Five sets of forecasts are covered: ASA-NBER survey median, Chase, DRI, Wharton, and BEA.
Expansions, including peaks. cover quarters 1971:2-1973:4, 1975:2-1980:1, 1980:4~-1981:3, and
1983:1-1985:1. Contractions, including troughs, cover quarters 1974:1-1975:1, 1980:2-1980:3,
1981:4-1982:4. UR = unemployment rate.

Source: Lines 1-4, Zarnowitz 1974, Table 7, pp, 588-589; lines 5-8, columns 1-3, author’s files
and calculations: lines 5-8, columns 4-7, Zarnowitz 1986, Table 2, p. 24.



Footnotes

In other highly developed countries, macroeconomic forecasting is
generally more concentrated in a few private sources or in government
agencies and publicly supported research organizations,

For example, of the six sets of forecasts examined in Zarnowitz 1979
each was "best” for at least one variable, subperiod, and span
considered. The comparative advantages were generally quite
scattered, however, except that forecasts released later in a quarter,
being based on more information, tended to be more accurate than those

made earlier in the quarter, (This factor can be isolated by
comparing early and late predictions from sources that forecast
monthly or twice per quarter.) Similar results are reported

elsewhere, e.g., In McNees 1979 and, for United Kingdom, in Wallis
1989,

A forecaster must indeed expect his results to be compared with that
standard which 1is widely reported by professional associations,
business magazines, and other media. But there are as many average
forecasts as there are groups surveyed, and they may at times express
lictle agreement. The averages are not well specified and they lag
somewhat behind the release of many noteworthy forecasts for the same
period.

Thus the annual surveys of NABE in 1975-79 show that 52-60% of their
members preferred “eclectic judgmental,” 22-28X "eclectic econometric”
methods. A special mail survey sent to the Blue Chip forecasters in
1987 resulted in the following mix of average contributions:
judgment, 48X; econometric model, 28%; time series analysis, 24%.
Even the organizations with their own large-scale econometric models
(e.g., BEA, Chase, DRI, Kent, UCLA, Wharton) assigned sizable weights
to judgment (20-30%, on average 30X) and other elements such as time—
series methods, current data analysis, and interaccion with others
{10-20%). See McNees 1981.

See Batchelor and Dua 1990, p. 3. They used the Blue Chip 1987 survey
mentioned in note &4 above and examined annual forecasts of real
growth, inflation, and interest rates made 1in 1976-86 by 44
respondents. The weights placed on the listed theories were as
follows (in percent): Keynesian 43, monetarisc 20, supply side 12, RE
8, Austrian &4, other 13. Some support was found for the inference
that the Keynesian-econometric combination had an advantage, but this
could reflect the fact that the modern versions of other theories and
methods developed later and so had adherents with less practical and
diverse experience. The forecasters in the sample generally used
elements of more than one theory and relied on more than one
technique.

Michigan and Wharton are the oldest families of such models in use.
For a list of the cocded sources, see Table 1, note a,



10.

11.

12.

13.

14,

For GNP and RGNP, projections of four-year trailing moving averages
proved relatively effective; for IPD, projections of last year’'s
observed values. Percentage changes based on preliminary data are
used.

Econometric service bureaus usually adjust many predictions generated
by their meodels in attempts Cto use judgment and up-to—date outside
information to correct for errors that an unaided model would commit.
The net effects of these constant-term adjustments have been mostly to
improve the accuracy of forecasts by compensating partially for the
errors in the models and the projected values of the exogenous
variables (Evans, Haitovsky, and Treyz 1972; Zarnowictz 1972; McNees
1990) .

In other words, the errors increase less than in proportion to the
horizon, e.g., semi-—annual predictions are less than twice as accurate
as the annual ones. Indeed, the errors frequently decrease with the
lengthening horizon for forecasts of growth in che nominal and real
aggregates when these are expressed throughout at anpual rates.

However, the data used in the VAR computation were the lacest revised
estimates available to the authors, whereas the econometric services
used of course the preliminary estimates available at the time of the
forecast. This could well bias the comparisons considerably in favor
of VAR, although Lupoletti and Webb (table 1 and text, pp. 367-269)
present some evidence that this may not be the case.

CEf. McNees 1982, 1986; Lupoletti and Webb 1986; Wallis 1989; Holden
and Broomhead 1990 (for the U.K.): and particularly, Fair and Shiller
1990.

For evidence, see Zarnowitz 1986, Table 2.

For detail, see McNees 1990, pp. 159-167, and (on the 1990 peak
forecasts) Zarnowitz 1990/91.

Also, theoretically, through changes in inventories of preduced goods—
but empirically, inventories do not seem to be used to accomodate
cyclical fluctuations in demand (see, e.g., Blinder 1986).
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