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The nonfarm economies of five states in the Ninth Federal Reserve District are likely to grow through the end
of 1986, according to a set of new economic forecasting models developed at the Federal Reserve Bank of
Minneapolis.1 The models' growth forecasts are based on
expected growth in the national economy and recent
trends in each of thefivestates. The models project that in
1985 and 1986 nonfarm economic activity in two eastern
district states—Minnesota and Wisconsin—will grow
about as fast as activity nationally, whereas nonfarm
activity in three western district states—Montana, North
Dakota, and South Dakota—will grow somewhat more
slowly. Like other forecasts, however, these should be
used with caution. The models themselves indicate that
their forecasts are subject to great uncertainty and that
each state therefore faces a significant chance of growing
substantially faster or slower than the rate considered
most likely.

income, business investment, and consumer spending for
housing and retail merchandise. U.S. employment
growth may slow from its recent rapid rate, however,
while unemployment declines only slowly.
Although slightly above-average growth in the national economy is the most likely outcome in 1985 and
1986, it is clearly very uncertain. The national forecasting
model estimates that, in any particular quarter of those
years, growth rates three or four percentage points above
or below the forecasts for real GNP should not be too
surprising, based on the historical variability of the
national economy. On the high side, the model says that
in each quarter there is about a l-in-7 chance that real
output will grow at a rate of 6 percent or more in 1985 and
8 percent or more in 1986, and the odds that growth will
1
The Ninth Federal Reserve District consists of Minnesota, Montana, North
Dakota, South Dakota, the northwestern counties of Wisconsin, and the Upper
Peninsula of Michigan. We have modeled the entire state of Wisconsin, as well as
the four states with their borders completely in the district, because data on just the
Ninth District part of Wisconsin are scanty and available only with long lags. (The
rest of Wisconsin is in the Seventh Federal Reserve District.) Also because of data
problems, we have not yet modeled the Upper Peninsula of Michigan, but we
intend to soon.
We have so far omitted the farm sector from our models of these states because
farm variables are too volatile for existing statistical techniques to forecast
accurately. See the appendix at the end of this paper for further discussion of this
problem.
Our models forecast using a statistical procedure known as Bayesian vector
autoregression. This procedure essentially finds the basic patterns in the historical
data available for each economic indicator and systematically combines this
evidence with the forecaster's beliefs about how best to forecast. For a description
of this procedure, see the paper by Todd in this issue.

Economic Growth Likely Through 1986
in the Nation . . .

Growth in the national economy will continue in 1985
and 1986, according to a national economic forecasting
model linked to our new state models.2 National economic growth is generally measured by changes in the
standard measure of U.S. output, the inflation-adjusted
value of the gross national product (real GNP). The
national model projects that real GNP will grow between
3.5 and 4 percent in 1985 and 1986, an increase slightly
more than the post-World War II average. Most components of the economy are forecasted to share in this
growth, which will be led by strength in earned personal

2For a description of this national model and some of its forecasts, see the
outlook paper by Litterman in this issue. Some of the model's forecasts not discussed there appear in our Table 1.
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exceed 8 percent in some quarter of those two years are
great. On the low side, in most quarters there is also a 1in-7 chance that real output will decline, and the odds are
great that it will decline in at least one quarter of 1985 or
1986. Even the odds of a recession-like decline (of at least
1 percent) in the level of real GNP before the end of 1986
cannot be dismissed; the national model estimates them
at about l-in-6.

Minnesota and Wisconsin

Our Minnesota model forecasts that 1985-86 growth in
that state's nonfarm economy will at least match the
nation's growth. The model projects Minnesota's nonfarm employment to grow at least 3.5 percent in both
years, which is somewhat faster than is projected for total
national employment. Meanwhile, Minnesota's nonfarm
earned income and retail sales are projected to grow at
very nearly the same rates as their rapidly growing
national counterparts.
The expected growth in the national economy explains
much of our Minnesota model's forecast of relatively
strong growth. When forecasting more than a year ahead,
the state's best forecasting model for nonfarm employment and earned income puts a 60 percent weight on
national economic variables. It is not surprising, therefore, when our Minnesota model projects that these two
state variables will grow at rates roughly similar to their
national counterparts.
Minnesota's own recent economic trends also contribute to the forecast of relatively strong growth, however.

. . . And in Five Ninth District States . . .

The nonfarm economies of five district states are also
likely to grow in 1985 and 1986, according to our models.
Unlike the national forecast, the local forecasts are not
focused on projections of real output; data comparable to
the real GNP data are not collected for states. Instead,
our state models project two of the most comprehensive
available indicators of state nonfarm economic activity:
nonfarm employment and earned personal income. The
models for two of our five states (Minnesota and Wisconsin) also forecast a somewhat less comprehensive, but
widely followed indicator: retail sales. (This measure of
consumer spending is not available for the other district
states.) The data on all of these variables are adjusted for
seasonal movements, and the dollar-denominated variables (personal income and retail sales) are adjusted for
inflation as well.3 (See the appendix at the end of this
paper for a discussion of the structure of the models.)
In each state model the projections of these indicators
are based both on the national outlook and on the recent
performance of the state's nonfarm economy. However,
the relative emphasis placed on those two influences
varies. In the process of constructing each of our five state
forecasting models we examined many alternative
models. Some of these models put a higher weight on
developments in the national economy than on developments in the state itself, and others did the reverse. (We
measure the weight in terms of the error made when a
model forecasts—what percentage of the error can be
traced to unexpected changes in the national or the state
economy.)4 For each state we selected the model that,
among the alternatives, seemed to best forecast nonfarm
economic activity in the state. The best forecasting
models for our eastern states—Minnesota and Wisconsin—turned out to closely link these state economies to
the national outlook, while the best models for the western
states—Montana, North Dakota, and South Dakota—
instead mainly emphasized recent local developments.5
This difference seems to correspond to a difference in the
1985-86 outlook for the district states. (See Table 1.)

3On an experimental basis, our models also include total unearned personal
income, which is a less direct indicator of economic activity than nonfarm
employment or earned income. We do not report our models' forecasts of this
variable, but may do so in the future.
The past values of personal income (earned and unearned) in our models are
the seasonally adjusted data published by the U.S. Department of Commerce, but
we seasonally adjust the employment and retail sales data ourselves. We are preparing detailed descriptions of the method we use (which will appear in technical
appendixes to this paper and the outlook paper by Litterman in this issue, available
on request to the Research Department, Federal Reserve Bank of Minneapolis).
The measure of inflation that we use to deflate forecasts of our dollardenominated variables is the G N P deflator. It is computed by the U.S.
Department of Commerce in its national income and product accounts. We chose
a national inflation measure instead of a local or regional measure primarily
because we view inflation as a national phenomenon. In addition, the most
commonly used measure of inflation in the Ninth District, the Minneapolis-St.
Paul consumer price index, is flawed by its focus on a small geographic portion of
the five states we forecast and by its sensitivity to changes in the way Twin City
housing prices have been measured in recent years. (For a description of that
sensitivity, see Davies 1982 or FRB 1982, p. 29.) N o measure of inflation is
perfect for all purposes, however, and later we may experiment with other
variables, perhaps including the Minneapolis-St. Paul index.
4
Specifically, we measure the relative importance that a model gives to
national versus state influences on a state's economy by decomposing the
(variance of) errors in the model's forecasts of the state's economic variables into
components attributable to the unforeseen changes in national and state economic
variables. For a description of how to do that, see Litterman 1979.

5 The difference in national influence that we found among these economies is
presumably explained in part by their different industrial composition. For
instance, the importance of the agricultural sector differs among the states, and
(other things equal) a large ag sector might tend to make a state's whole economy
more independent of the national economy. However, we have not yet rigorously
tested such hypotheses. See the paper by Todd in this issue and the references
therein for a description of the procedures used to select the forecasting models.
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