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The time periods in most forecasting models of the national economy are quarters, not months or weeks or days.
This choice of model frequency is natural since many of
the most reliable data series on national economic activity—including the gross domestic product (GDP)—are not
published for time periods finer than a quarter. Yet a lot of
major national data are published more frequently—employment levels monthly, money measures weekly, and interest rates daily, for example. In fact, many quarterly data
series are constructed from finer-time data. So finer-time
data should be a source of useful information for anyone
interested in analyzing economic activity in the current, incomplete quarter. But how should national forecasters with
quarterly models use these finer-time data to improve their
quarterly forecasts?
Few researchers in this area would disagree that, in theory, the best way to use these data is to build a single
model that relates data of all frequencies. Unfortunately,
though, building such a comprehensive model is very hard.
It has been attempted (Zadrozny 1990), but so far not successfully.
Some researchers have tried, instead, to shift to a
monthly model. This means that they have to construct
monthly values of the data that are only available quarterly.
(See, for example, Litterman 1984, pp. 6-7, and Corrado
and Reifschneider 1986.) This method turns out to be helpful in updating forecasts of the current quarter based on
incoming monthly data. However, it is not helpful in fore16

casting for much longer horizons. Our study suggests that
for more than two quarters out, the most accurate forecasts
come from a quarterly model.
What most forecasters do is to use two separate models.
They keep their quarterly model and use as well some sort
of monthly model to update it. The monthly model may
be a highly formal mathematical structure or merely vague
notions about how economic variables are related. Whatever its form, though, the monthly model produces updated
forecasts of the current quarter. The quarterly model uses
those forecasts as data for the current quarter and then
forecasts the quarters beyond.
While this method of using two models to forecast is
simple and worthwhile, it ignores two potential ways that
quarterly forecasting accuracy could be improved. One is
by using the quarterly model itself to forecast the current
quarter. The other is by using the monthly model to forecast not just the current quarter, but also the following
quarter. To exploit these possibilities, the forecasts from
the two models must be combined using a formal method.
The method we try here combines the forecasts of two
mathematical models—a quarterly model and a monthly
model—using weights that maximize forecasting accuracy.
This is not a new method; each of its steps has been tried
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by other studies (Corrado and Greene 1988; Corrado and
Haltmaier 1988; Fuhrer and Haltmaier 1988; Howrey,
Hymans, and Donihue 1991; and Rathjens and Robins
1993). But no other study has incorporated all the steps.
And we are the first to show, using the test of Christiano
(1989, pp. 16-17), that our method improves quarterly
forecasts in a statistically significant way.
Furthermore, we are the first to show that a systematic
forecasting model can compete with the popular Blue Chip
Economic Indicators, a newsletter which publishes the results of a monthly survey of major economic forecasters.
The Blue Chip consensus forecast is not based on a mathematical model and so is not easily reproducible or its procedures improved by researchers. But this survey does provide monthly updates of quarterly forecasts, and it has a
good track record which no model has been shown to
match—until now. According to the Christiano test, the
forecast errors made by our method of combining quarterly
and monthly model forecasts are statistically no different
than those made by the Blue Chip survey.

predict the data for each month in quarter t, where i
is the number of months of data available in quarter
t. For instance, when two months of data are available, the forecast of the third month is
(2)

General

Methodology

• Forecasting the Current

Quarter

For expositional purposes, we can describe our method of
forecasting the current quarter, t, as including the following
steps:
1. Run the quarterly VAR forecasting model based on
data through the previous quarter,
Xr_2,..., to get
a forecast,
(i)

=

where Q gives the quarterly model's forecast of
quarterly data.
2. Use a VAR model for relevant monthly data, Mrj, to

r 3

=

M(Mr:2,Mr:1,M,_1:3,M,_1:2,...)

where M gives the monthly model's forecast of current-quarter monthly data.
3. Predict the current quarter's data, Xr from the monthly data, both actual and predicted. For instance, when
two months of data are available in quarter t, this
forecast is

(3)

X^ =

m(Mr3Mt:2MrA)

where m gives the forecast of current quarterly data
based on monthly values of variables through the
end of the quarter, actual and estimated.
4. Combine Xf and X^ by using them as inputs in a regression estimated through t - 1 to get the method's
current-quarter estimate:

The Method and the Models
Before describing our particular models, let's look more
closely at our general methodology. Again, we use two
separate forecasting models—one quarterly and one
monthly—and then combine their forecasts. Both our models are vector autoregression (VAR) models. Coefficients
of the monthly model are estimated at three roughly equally spaced dates in the quarter. The forecasts from the two
models are combined at each of these dates. The forecasts
are combined using an ordinary least squares regression,
which in our case minimizes forecast errors.

M

(4)

Xt = aJ0 + a\X? + a{X?
where j is the number of months of current-quarter
data available. Estimate the ^'s—the coefficients, or
weights—given the data available at the dates of j =
1,2, or 3.

(In practice, steps 3 and 4 above are combined, and regressions are run of quarterly averaged variables on their
quarterly model predictions and quarterly averaged values
of relevant monthly series, both actual and predicted from
the monthly model.)
We expect the estimated values of the weights on the
monthly based forecast, the a2s, to be different from zero.
This is because steps 2 and 3 are intended to mimic what
the U.S. Bureau of Economic Analysis (BEA) does when
it estimates GDR The BEA estimates GDP using a lot of
other time series, many of which are published monthly.
When a quarter's first estimates of GDP are made, not all
those monthly data series are available yet. So the BEA
first fills in the values of missing monthly data in a manner
analogous to our step 2. Then, given a complete set of
monthly data, actual and predicted, the BEA forms estimates of GDP and GDP components in a manner analogous to our step 3. Thus, we would expect the value of our
17

