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In 1990, after eight years of expansion, U.S. economic
activity slowed down while inflation sped up. This bad
economic news is quite different from a forecast made
a year ago by a model that researchers at the Federal
Reserve Bank of Minneapolis have developed and used
for some time. In the fall of 1989, this model predicted
strong economic growth and moderate inflation for 1990
(Runkle 1989). The model's 1990 errors may make you
more skeptical than usual about its general ability to
forecast—but they shouldn't. Historical data show that
errors as large as these are not unusual among economic
forecasters; they're simply the result of bad luck.
Despite its 1990 performance, that is, the model is
sound, and its current predictions are as worthy of
notice as ever. Unfortunately, those predictions are not
good news. The model now says that a recession (as
typically defined) is likely in 1991 and neither growth
nor inflation will improve through the end of 1992.

A Bad Year for the Model . . .
The forecasting model used by Minneapolis Fed researchers is a Bayesian vector autoregression (BVAR)
model. Unlike many others, this type of forecasting
model relies exclusively on statistical methods to
extrapolate the historical relationships among economic
variables into the future. (Human judgment about what
might happen in the economy does not influence its
forecast.) 1
Unfortunately, as I said, the BVAR model's last pub2

lished forecast turned out to be pretty bad. Data for the
first three quarters of 1990 (the most recent available as
I write) show both slower growth and faster inflation
than the model predicted. They also show that the
model's errors were larger than those of many other
economic forecasters. Chart 1 displays how poorly the
model did compared to U.S. business economists on
average, represented by the median predictions of
forecasters surveyed by the American Statistical Association (ASA) and the National Bureau of Economic
Research (NBER). 2
The model's errors in predicting 1990 growth in the
inflation-adjusted gross national product (real GNP) are
primarily in two components: personal consumption of
goods and services and private investment in residential
structures. The model predicted that consumer spending
would grow at an annual rate of 4.2 percent during the
first three quarters of 1990; it actually grew only 1.5
percent. The model expected residential investment to
increase at an annual rate of 5.7 percent during that
period; instead it decreased 6.2 percent.
The model's errors in predicting inflation, as mea-
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large errors in predicting 1990's real growth and
inflation. However, we need not assume that those
errors mean the model is seriously flawed. The errors
could be no larger than are reasonable for any forecaster, given the intrinsic uncertainty that exists in predicting economic activity.

Chart 1

How Bad Was It?
Predicted and Actual Annual Rates of Change
in the First Three Quarters of 1990*
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There are three standard ways to check whether a
forecasting model is sound:
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• Compare the model's recent errors to its past errors. Are its recent errors unusually large?
• Add some variables to the model. Does that greatly reduce its errors?
• Compare the model's recent errors to the past errors of other forecasters. Are the model's errors
unusually large?
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If the answer to any of these questions is yes, then
probably something is wrong with the model that should
be fixed before it forecasts again. But if the answer to
all three is no, then we can be fairly confident that
recently the model just had some normal bad luck.

•

BVAR Model

ASA-NBER Median

Actual

"These rates of change are for only the first three quarters because actual fourth quarter data
are not yet available (on November 30,1990). These rates do not match those in Runkle 1989
or on the table below because those are for the full year.
Sources: BVAR model using data available on November 30,1989; NBER1989;
U.S. Department of Commerce

sured by changes in the GNP price deflator, are not so
easily isolated. We can, however, make a good guess
that energy price increases had a lot to do with them.
Even before the Persian Gulf crisis, energy prices were
rising rapidly. Yet, when the model made its 1990
forecast, it predicted that energy prices, as measured by
the energy component of the consumer price index,
would fall at an annual rate of 1.9 percent during the
first three quarters. This measure of energy prices
actually rose at an annual rate of 23.5 percent during
that period.

. . . That Won't Necessarily Be Repeated
Certainly it is regrettable that the BVAR model made

The Model's

Uncertainty

The BVAR model can objectively quantify the amount
of uncertainty in its own forecast using the history of its
errors. As a result, we can examine whether the errors
that the model made in 1990 are really unusual for it.
They aren't. The model estimates that at least 30
percent of the time it has made an error as large as it
did in predicting the 1990 rate of growth in real GNP.
And at least 20 percent of the time it has made an error
as large as it did in predicting the 1990 change in the
GNP price deflator.
Even the model's worst errors are not unusual by this
standard. Errors as large as the one for consumption
growth have occurred about 20 percent of the time,
while errors as large as the one for residential investment have occurred almost half the time.

•

An Obvious

Omission

Even though the model's 1990 errors are not unusual
for it, they are disturbing because they are larger than
the errors made by many other forecasters. Why should
that be? Maybe the model does not include a crucial
variable that those forecasters used in making their
predictions. If so, the model could still be structurally
flawed. Such a flaw would be serious because it might
imply that the model would continue to make errors
larger than those of other forecasters. Thus, we should
3

try to see if adding some obviously missing variable to
the model could make it more accurate.
The most obvious, potentially serious omission in the
model is a measure of the market value of the nation's
housing stock. Since housing prices have declined
recently in many parts of the country, that omission may
explain some of the model's error in predicting both
consumption growth and residential investment growth.
An unexpected reduction in the value of any asset
owned by consumers would make them reduce their
spending. Houses are the most valuable asset most
consumers own, so declining housing prices could cause
substantial cutbacks in consumer spending. Declining
housing prices would also make investment in housing
less attractive, which would reduce residential investment.
Since all forms of wealth should affect consumption
growth, we would ideally include in the BVAR model
some measure of the market value of all assets owned
by consumers. Currently, the only measure of wealth it
has is a measure of the value of the stock market.
Therefore, adding some measure of the market value of
the nation's housing stock should improve the model's
forecast of consumption growth.
But adding the best available measure doesn't. That
measure is the U.S. Department of Commerce's constant-quality index of new house prices. A statistical test
shows that adding this measure to the model does not
help it predict growth in real consumption or residential
investment. 3 One possible reason for this failure is that
the new house price index is a very inaccurate measure
of the total market value of the nation's housing stock.
Another possible explanation is that lower housing
prices affect consumption and residential investment so
quickly that even a perfect measure of housing prices
would not improve the model's accuracy because the
effect of changes in housing prices would be captured
directly by other variables.

•

Other Forecasters'

Uncertainty

One test for a structural flaw remains: Have other
economic forecasters been consistently more accurate
than the BVAR model? Answering that question is more
complicated than you might think. But the answer
appears to be no.
One way of comparing accuracy is fairly simple:
Compare the model's 1990 errors to errors made by the
average forecaster over the last 21 years. According to
this comparison, errors as large as the model's in 1990
are common. Between 1969 and 1989, when predicting

4

three quarters ahead, the median ASA-NBER forecaster
made larger errors in predicting real GNP changes 38
percent of the time and larger errors in predicting
deflator changes 52 percent of the time.
Unfortunately, comparing the BVAR model's errors
in 1990 to those of other forecasters over a much longer
period does not necessarily mean the model is sound.
Even if the model's 1990 errors were small compared
to other forecasters' previous errors, the model's errors
in previous years could have been larger than those of
the other forecasters. Then the model would not be very
useful. Therefore, we need to compare the model's
long-term accuracy with that of other forecasters.
Before doing that, we should define more explicitly
what we mean by accuracy. One way to define it is to
say that one forecaster is more accurate than another if,
on average, the error the forecaster makes is closer to
zero. We could see which of two forecasters is more
accurate according to this definition by plotting how
often each of the forecasters make different-sized errors.
Chart 2 shows how the errors of two forecasters could
be compared using this method. With average error as
our guide, forecaster A is more accurate than forecaster
B because A's errors are closer to zero, on average.
But average error should not be the only component
in the definition of accuracy. Even if two forecasters
have exactly the same average error, one forecaster
could be more accurate than the other by making fewer
large errors. We could see this, too, by plotting how
often different-sized prediction errors occur for each of
two forecasters. Chart 3 shows that forecaster A and
forecaster B have the same average forecast error, but
here B is more accurate than A because B has fewer
large errors.
We hope that, according to both of these definitions,
the BVAR model is at least as accurate as the median
ASA-NBER forecaster. And it is. In the Appendix, I
describe a method of testing simultaneously that each of
two sets of forecasts has an average error close to zero
and that the difference in the number of large errors in
the two sets of forecasts is not statistically significant.
I used this method to test whether the three-quarterahead forecasts of real GNP and deflator changes that
the model would have made at the end of each quarter
during the past 21 years are as accurate as the actual
3

I did Granger-causality tests using quarterly data from 1963:1 to 1990:3 to

see whether the log of the constant-quality index of new house prices (deflated
by the consumer price index, exclusive of shelter) helped to predict either the
log of real consumption or the log of residential investment. It did not.

