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The economic base theory was formulated more than 
50 years ago. Even though it has been integrated into a 
theory of regional growth, it is viewed primarily as one tool 
of regional impact analysis (Lane, 1966; Tiebout, 1962). 
Today, the economic base model is used primarily to 
estimate and evaluate impacts of specified projects in a 
specific region. For example, the impact of an increase in 
the timber harvest, a new military installation, or the 
closure of a manufacturing plant may be analyzed by 
estimating the economic base multiplier for the relevant 
locality, computing basic activity changes, and then calcu­
lating derivative activity changes. Local area impact 
analysis often is a component of the permit granting or 
review process conducted by government agencies. 

Although much has been written about the economic 
base model, this literature provides little help for the 
analyst who must estimate the impact of a specified proj­
ect. McNulty (1977) concluded that the economic base 
theory fits the facts well in the long run, but not the short 
run. His study, however, used data for changes computed 
for various periods in a cross section of Standard Metro­
politan Statistical Areas. The findings may not be relevant 
for a specific community. 

Garrison (1972) estimated economic base multipli­
ers for small rural communities. He based his estimates, 
however, on the ratio of changes in derivative to basic 
activity between two years, rather than on a more sophis­
ticated procedure that takes into account more than two 
data points. Giarratani and McNelis (1980) used time 
series analysis to conclude that there is "little causal 
interaction of the kind suggested by economic base theory 
between export and derivative i_ncome." They analyzed 
data for states, although they admit that thesemay not be 
functional regions, and their 16 annual observations may 
be insufficient for the time series methods they employed. 

A number of authors have analyzed employment data 
and found time lags between changes in the basic sector 
and the resulting changes in the derivative section (Luttrell 
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and Gray, 1970; Henry and Nyankori, 1981; Bender and 
Parcels, 1983). These studies analyzed major metropolitan 
areas or, if they examined smaller communities, they used 
a combination of time series and cross section data so that 
the findings may not apply to a specific locality. Further, 
a multi-equation labor market specification may be re­
quired to estimate economic base models correctly using 
employment data (Polzin, 1973, 1977). 

Despite the forecasting and impact analysis empha­
sis, there have been no attempts to evaluate the economic 
base model on the basis of its predictions. Simply compar­
ing the projections reported in impact studies with actual 
data may provide unreliable tests because the specified 
project may be only one of many sources of local area 
change. This paper examines the performance of the 
economic base model for four timber-dependent commu­
nities in the Pacific Northwest, using the accuracy of ex 
post forecasts and other statistical measures. 

The Study Areas 

Four communities were chosen for analysis--two in 
Montana and two in Oregon. Each consists of a single 
county, or in one case, two contiguous counties with twin 
cities. All four communities are resource-dependent: their 
basic sectors depend substantially on natural resources. 
The four communities are pictured in Figure 1. These 
communities have a number of features in common. 
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1. Each is a functional region. As is typical of 
rural western communities, each county (or 
contiguous counties) is dominated by a single 
urban area containing most of the population 
and commercial activity. For Douglas County, 
Oregon, the central city is Roseburg; for Linn­
Benton counties, Corvallis and Albany; for 
Flathead County, Montana, Kalispell is the 
central city; that for Missoula County is Mis­
soula. The commuting of workers is not a 
significant problem in any of the communities. 

2. All are relatively small and typical of commu­
nities chosen for economic impact studies.1 

None of these communities are Metropolitan 
Statistical Areas. In 1980, Douglas County 
(Roseburg) had a population of about 93,700; 
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Location of the Four Timber-Dependent Communities 
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Linn-Benton counties (Corvallis-Albany) had 
approximately 157,700 residents; Flathead 
County had 52,000 people; and Missoula 
County had a population of roughly 76,000. 

3. All four grew quickly. In popuJation and per 
capita income, the four communities increased 
faster than their respective statewide averages 
in the 1970s. All four experienced net in­
migration between 1970 and 1980. 

4. The export (basic) industries in each commu­
nity have been identified and quantified.2 

Although accurate estimates of the economic 
base have long been a problem in economic 
base analysis, these four communities were 
studied earlier and each two- or three-digit SIC 
category was classified as basic or derivative 
(Schallau and Polzin, 1983). A summary of the 
basic industries in each community is presented 
in Appendix Tables 1 to 4. 

5. In each community, the wood products industry 
is a major export industry. It dominates the 
economic base with no more than one other 
industry.3 In Douglas County, the wood 
products industry alone accounts for about 75 
percent of the economic base; in Linn-Benton 
counties, the wood products industry and 
Oregon State University combined account for 
about two-thirds of basic activity; in Flathead 
County, wood products and an aluminum 
refinezy represent about 70 percent of the total 
for all basic industries; and in Missoula 
County, wood products and the University of 
Montana represent 67 percent of the economic 
base. 

The Data 

The economic base model was evaluated using a time 
series of quarterly data for wages and salaries in each of the 
four communities. This is an income version of the 
economic base model. Although the theory is based on 
propensities to spend and other income expenditure rela­
tions, and many authors admit that income is the appropri­
ate measure of economic activity, most empirical applica­
tions of the economic base model have used employment 
data (Thompson, 1959; Tiebout, 1962). The use of em­
ployment may have been acceptable in earlier years when 
no other data were available, but it is inferior to income for 
economic base models (Polzin, 1977). 

The income measure used here was based on wages 
and salaries of workers covered by unemployment insur­
ance (UI) in Montana and Oregon plus estimates for key 

non-covered industries (such as the federal government 
and certain other state government agencies) derived from 
other sources. To maintain consistency, certain industries 
were excluded if data were not available for the entire 
period (i.e., if an industry was covered by unemployment 
insurance for only a portion of the study period).4 The data 
include all fmns with one or more employees. 

A time series of 96 observations was available for 
each community, from the fmtquarterof 1961 through the 
fourth quarter of 1984, hereafter denoted as 1961Q1 
through 1984Q4. The data were not adjusted seasonally 
and are in current dollars. 

The income measure used here is less comprehensive 
than the earnings measure reported by the U.S. Bureau of 
Economic Analysis (BEA) through its county personal in­
come program. Information for industries not covered by 
Ul programs, the incomes of the self-employed, and other 
labor income are excluded from our data. The BEA 
information is annual data available only since 1965. 
Quarterly data provide an opportunity to study vezy short­
run trends at the local level, and are available from 1961.5 

Short-Run Forecasts 

The regression models estimated using data from 
1961Q1 through 1979Q4 are presented in Table 1. Note 
that derivative wage and salaries are the dependent vari­
able in each equation. The "multiplier" is, therefore, equal 
to one plus the estimated coefficient on basic wages and 
salaries. 

The regression estimates presented here are consis­
tent with earlier findings for these communities concern­
ing city size and the hiezarchy of cities. Specifically, the 
"multipliers" for the two Montana communities are greater 
than those for the Oregon communities even though the 
populations of Missoula and Flathead Counties are much 
less than those of Linn-Benton and Douglas Counties. An 
earlier study suggested that trade centers may have greater 
propensities to spend locally and may be higher in the hi­
erarchy of cities than the population indicates (Polzin and 
Schallau, 1983). 

All four of the regressions have high R1 and low stan­
dard errors for the estimated parameters. However, the 
Durbin-Watson (D-W) statistics indicate serial correlation 
of the residuals for all communities, except Linn-Benton 
Counties. Serial correlation invalidates many of the stan­
dard tests of statistical significance because the reported 
standard errors may be too small. 

The Cochrane-Orcutt technique was used to correct 
for autocorrelation in each specification with a significant 
D-W statistic. This procedure was either unsuccessful in 
eliminating the serial correlation or led to noticeably infe-
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Table 1 

Estimated Regression Models for Four Tunber-Dependent Communities. 1961 Q1 through 1979Q4 

Missoula County, Montana 
DERIV, = -7,018,910 + 1.536 BASIC, 

(494, 156) (0.032) 
R2 = 0.969; D-W = 0.56; Obs = 76 

Flathead County, Montana 
DERIV, = -576,032 + 0.955 BASIC 

(179,615) (0.018) 
R2 = 0.974; D-W = 1.57; Obs = 76 

Linn-Benton Counties, Oregon 
DERIV, = 1,294,310-4,697,600 DUMOSU + 0.652 BASIC, 

(427,817) (799,002) (0.016) 
R2 = 0.985; D-W = 2.02; Obs = 76 

Douglas County, Oregon 
DERIV, = -1,738,360 + 0.596 BASIC, 

(425,892) (0.014) 
"12 = 0.959; D-W = 0. 774; Obs = 76 

where: DERIV = total wages and salaries in derivative industries; 
BASIC = total wages and salaries in basic industries; 
DUMOSU = 0 for 1961Q1 to 1971Q4; and 
DUMOSU = 1 for 1972Q1 to 1979Q4. 

Note: Numbers in parentheses are the standard errors for the corresponding coefficients. 

rior forecasts. Because of the emphasis in this study on out­
of-sample forecasting, the presence of autocorrelation, or 
other maladies associated with a low D-W value, may not 
warrant as much concern as in other research. When pa­
rameter value changes are examined later in this paper, it 
is noted that downward biases in the standard errors actu­
ally may increase the statistical significance of these tests. 

Forecast values for derivative wages and salaries 
between 1980Q1 and 1984Q4 were calculated for each 
community by inserting the appropriate values for basic 
wages and salaries into the equations. This forecast period 
included two national recessions (1980 and 1981-82), un­
precedented high interest rates, and the beginning of a 
strong and sustained economic recovery. Timber-depend­
ent communities are very sensitive to national business 
cycles. The extreme volatility of the 1980-84 period 
makes it a rigorous test of the economic base model. The 
actual and the forecast values for derivative wages and 
salaries are graphed in Figures 2 to S. 

Because no single criterion for "good" projections 
exists, the forecasts were evaluated in three ways. First, the 
actual and projected values were compared visually using 
graphical analysis. Second, the out-of-sample mean abso­
lute percent error (MAPE) for each community was com-

pared with the in-sample MAPE. If the two were roughly 
equal, errors during the forecast period were about equal to 
those of the estimation period, suggesting that no sizeable 
parameter changes had occurred. A much larger out-of­
sample MAPE may be associated with structural changes 
causing deteriorating accuracy. Third, the short-run fore­
casts for derivative wages and salaries in each community 
were evaluated using Theil's U statistic. 

The actual and projected values for derivative wages 
and salaries and diagnostic statistics for each community 
are presented in Figures 2 to S. A visual analysis of the 
graphs reveals that (1) the general trend in the predicted 
derivative wages and salaries closely follows actual data 
trends; (2) seasonal patterns are similar in both series, 
suggesting that seasonal variations in the basic industries 
are a major determinant of those in derivative industries;6 

and (3) the serial correlation of the errors observed during 
the estimation period continued in the forecast period, as 
reflected by persistent under- or overestimation in all the 
communities. 

The diagnostic statistics generally confli1D the good 
forecasting performance pictured in the graphs. The out­
of-sample MAPEs for all of the communities were roughly 
equal to those for the estimation period. The approximate 



Flgure2 

Derivative Wages and Salaries for Missoula County, 198~1984 
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Derivative Wages and Salaries for Flathead CoiDlty, 198~1984 
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Flgure4 

Derivative Wages and Salaries for Linn-Benton Counties. 1980-1984 
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Figure 5 

Derivative Wages and Salaries for Douglas County,1980-1984 
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equality of the MAPEs suggests that there were no signifi,;, 
cant deteri<ntions in the performance of the models be­
tween the estimation period and the forecast period, and no 
sizable changes in the parameters. 

Values f<r Theil's U statistic were computed f<r the 
forecast period and are reported in Figures 2 to S. Theil's 
U is a measure of forecasting accuracy and has values 0 ~ 
U ~ 1. The lowes the value of U, the more accurate the 
forecast. There are no commonly accepted standards for 
Theil's Uthatindicatea "good forecast, "but values of0.30 
or less have been labeled "not large" (Pindyck and Ruben­
feld, 1981). 

The value of Theil's U may be decomposed into 
components that measure various characteristics of the 
forecasts (Pindyck and Rubenfeld, 1981). Specifically: 

Bias = the percent of Theil's U due to 
differences in the average values of 
the actual and forecast series (an 
indication of systematic mor); 

Variance = the percent of Theil's U due to 
differences in variation between 
the actual and projected series (if 
large, it indicates that the actual 
series has fluctuated considerably 
more than the forecast series, or 
vice vezsa); and 

Covariance = the percent of Theil's U due to 
unsystematic error; (the error 
remaining after bias and variance 
have been accounted for. Ideally, 
bias = variance = 0 and covariance 
= 100). 

The values of Theil's U statistics in all four commu­
nities lie between 0.041 and 0.060, suggesting that the 
ovesall forecasting performances are roughly similar. A 
closer look at the components, however, reveals a slightly 
different story. The bias and variation components are low 
for Missoula County, and the covariation component was 
about 95 percent, suggesting that few improvements are 
possible to improve the forecasting performance of this 
model (Koutsoyiannis, 1977). 

Flathead and Linn-Benton Counties have relatively 
large bias components: about 58.4 percent in the formes 
and 37.7 percent in the latter. These can be attributed to 
systematic differences between the actual and projected 
series, perhaps reflecting the persistent underestimation 
shown in Figure 3 and the overestimation depicted during 
the latter portion of the forecast period in Figure 4. The 
sizable variance component in Douglas County indicates 
unequal fluctuations in the actual and projected series. 

In summary, the simplest specification of the eco­
nomic base model provided acceptable forecasts in all of 
the four timbes-dependent communities. An analyst 
making forecasts for 1980 to 1984 would have experienced 
errors roughly equal to those of the estimation period, 
assuming that he had COll'eCtly anticipated the values of 
BASIC. 

Longer-Run Forecasts 

The forecasting performance of the economic base 
model over a longer period was evaluated in a manner 
similar to that used for the short run. An economic base 
specification was estimatedforeachcommunity using data 
for 1961Ql through 1973Q4, and forecasts were made 
from 1974Ql through 1984Q4. The actual and forecast 
value of derivative wages and salaries are presented in 
Figures 6 to 9.7 

It takes only a quick glance at Figures 6 to 9 to 
determine that the longer-run forecasting performance of 
the economic base model was somewhat less impressive 
than its short-run performance. In all of the counties except 
Linn-Benton, wages and salaries wese persistently under­
estimated. 

In Missoula, Flathead, and Douglas counties, the 
diagnostic statistics confmn the graphical impression. 
First, the out-of-sample MAPEs in each of these commu­
nities were generally larger than the in-sample MAPEs. 
Missoula and Flathead counties had out-of-sample 
MAPEs roughly one-third to one-half larges than the in­
sample MAPEs. In Douglas County, the out-of-sample 
MAPE was more than three times its in-sample counter­
part. 

Second, Theil's U statistics computed for longer-run 
forecast period (1974Q 1 through 1984Q4) generally were 
larger than the corresponding figures for the short-run 
forecast period (1980Ql through 1981Q4). The value of 
Theil's U increased about IS percent in Flathead County 
(0.060 versus 0.069), nearly doubled in Missoula County 
(0.047 versus 0.087), and more than doubled in Douglas 
County (0.054 versus 0.123). 

Finally, the bias components of Theil's U in 
Flathead, Missoula, and Douglas counties varied from SO 
to 80 percent, indicating systematic differences between 
the actual and forecast series. This, of course, simply 
reflects the persistent underestimation pictured in the 
graphs. 

Only Linn-Benton Counties had favorable values for 
the diagnostic statistics. The out-of-sample MAPE was 
roughly equal to the in-sample MAPE (5.2 percent versus 
6.2 percent), indicating very little deterioration in forecast­
ing performance between the estimation and projection 
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Derivative Wages and Salaries for Missoula CoWlty, 1974-1984 
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Figure 7 

Derivative Wages and Salaries for Flathead County, 1974-1984 
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Figure 8 

Derivative Wages and Salaries for Linn-Benton Counties, 1974-1984 
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Figure 9 

Derivative Wages and Salaries for Douglas Counties, 1974-1984 
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periods. Theil's U was a respectable 0.035, with only 4.6 
percent auributable to bias and 14.9 percent to variation. 

The relative size of the forecast errors does not 
appear to be growing without limit. The percentage errors 
in Flathead and Douglas counties generally were greatest 
during the recession years of 1980, 1981, and 1982. In 
Missoula County, the percentage errors remained rela­
tively constant throughout the forecast period. 

Aside from the systematic errors, the trends in the 
forecasts for derivative wages and salaries are similar to 
those in the actual data. 1 In all communities, the actual and 
predicted series display the same cyclic patterns: rapid 
growth in the late 1970s, stagnation and/or decline from 
1980 to 1982, and then a recovery during 1983 and 1984. 
Also, the seasonal patterns in the forecast series are almost 
identical to those of the actual, indicating that basic indus­
tries are the major determinant of the very short-run (sea­
sonal) variations in derivative industries. 

Finally, the shortcomings of the longer-run forecasts 
must be tempered by the fact that the predictions lie well 
outside of the range of values on which the model parame­
ters were estimated. Regression models forecast best when 
the independent and dependent variables are near their 
respective sample means (Kmenta, 1971). As shown in 
Figures 6 through 9, the value of derivative wages and 
salaries roughly tripled in all four communities from 1974 
through 1984. Therefore, the predicted values are all much 
larger than their respective means during the estimation 
period. 

What caused the underestimation of derivative 
wages and salaries in three of the four communities? The 
economic base specification estimated here has only two 
parameters, the constant term and the slope coefficient (the 
multiplier). H there was instability, it must have been in 
one of these two parameters. 

Table 2 presents information needed for examining 
the stability of the economic base specification in each 
community. A combination of additive and multiplicative 
dummy variables was used to estimate simultaneously the 
constant term and slope coefficients for the two periods. In 
this specification, the statistical significance of the 
DUMMY variable indicates a shift in the constant term, 
while a change in the slope (multiplier) may be analyzed 
using the t-test for a difference in regression coefficients 
(Johnston, 1972).' This approach is superior to the "Chow 
Test," as usually conducted, because it looks at each 
parameter separately and reveals the magnitude of changes 
in each. 

The standard levels of statistical significance do not 
apply here, because all four equations have serial correla­
tion of the residuals as indicated by the Durbin-Watson (O­
W) values. In other words, the estimated standard errors of 

the constant terms and slope coefficients probably are too 
small.1o 

Taking into account the downward biases in the 
estimated standard errors, the regressions reported in Table 
2 do not indicate instability of the parameters of the 
economic base model. The DUMMY variable was signifi­
cant, using accepted standards (t = 2.21), only for Linn­
Benton Counties. Given the possibilities of the downward 
biases in the standard errors, this t ratio probably is not 
statistically significant Similarly, the test for differences 
in slope coefficients yielded generally negative results. 
For Douglas County, the t ratio was about 2.2. Only a 
modest downward bias in the standard errors could account 
for this apparent statistical significance. For the remaining 
communities, the t ratios testing for shifts in the multiplier 
were 1.3 or less. 

Summary 

This paper presented ex post forecasts derived from 
an economic base model for four timber-dependent com­
munities in the Pacific Northwest. A 20-quart.er short-run 
period and a 44-quarter longer-run forecast period were 
analyzed. 

In the short run, the economic base model provided 
acceptable forecasts. The short-run forecast period was 
particularly turbulent in the four study areas and provided 
a stringent test of the economic base model. From 1980 to 
1982, the U.S. economy experienced severe business 
cycles that had disproportionate impacts on timber-de­
pendent communities. 

In the longer run, the performance of the economic 
base model was less impressive. In three of the four 
communities, it persistently underestimated the level of 
derivative activity. Further analysis did not uncover con­
clusive evidence of instability in the parameters of the 
underlying model. 

Although not statistically conclusive, the persistent 
underestimation in three of the four study areas suggests 
shifts in the parameters of the economic base model. A 
multiplier change is not inconsistent with economic base 
theory; it can be caused by import substitution and/or ag­
glomerations in the local economy (Green, 1966). 

Another potential cause of a change in the multiplier 
is growth in excluded basic industries. Increases in basic 
industries or other exogenous activities not included in the 
analysis may shift the relationship between the basic and 
derivative sectors. Examples include the following: 

A. Non-covered Industries. The data analyzed 
here included only activities covered by 
unemployment insurance. Excluded are the 
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Tablel 

Estimated Regression Models forFour1lmber-DependentCommunities.1961Ql through 1984Q4 
I 

BASIC 
1961Q1- 1974Q4-

Conmat DUMMY 1973Q4 

Missoula County, Montana 
Deriv = -2.717,650 812.988 1.253 

(1,205,390) (1,846,880) (0.114) 

Flathead County, Montana 
Deriv = -477,911 -164,542 0.914 

(533,447) (816,592) (0.091) 

Linn-Benton Counties, Oreeon 
Deriv = 1,401,950 6,908,020 0.647 

(1,284,690) (3,111,834) (0.059) 

Douctas County, Oreaon 
Deriv = 1,152, 750 213,529 0.438 

(889,222) (1,681,220) (0.043) 

where: DERIV = wages and salaries in derivative industries; 
BASIC = wages and salaries in basic industries; 
DUMMY = 0 for 1961Q1 through 1973Q4; 
DUMMY = 1 for 1974Q1 through 1984Q4; 
DUMOSU = 0 for 1961Q1 through 1971Q4; and 
DUMOSU = 1 for 1972Q1 through 1979Q4. 

1984Q4 DUMOSU 1fl D-W Obs 

1.411 0.976 1.138 96 
(0.047) 

1.001 0.977 1.415 96 
(0.031) 

0.564 -5,443,500 0.986 1.760 96 
(0.016) (1,676,150) 

0.550 0.966 0.840 96 
(0.028) 

Note: Numbers in puentheses are the standanl errors for the corresponc:ling coefficients. 

self -employed, railroads, and certain other 
industries. However, the analysis of available 
BEA data suggests that the addition of these 
items would not alter significantly the findings 
reported here; 

B. Tratk Center Activities. Both Missoula and 
Flathead counties are trade centers, but no 
measure of this activity was included in the 
variable measuring the basic sector. Other 
information, on the other hand, indicates that 
trade center activities in both of these commu­
nities represent less than 10 percent of the 
economic base and have not experienced dis­
proportionate growth; and 

C. Certain types of Transfer Payments and a 
portion of Property IncomJ! (dividends, interest, 
and rents) conceptually are similar to export 
industries, but were not included in this study. 
Preliminary findings suggest that the inclusion 
of transfer payments and property income 
provides only a very limited explanation of 
parameter instability, and introduce other 

statistical and analytical problems (Polzin, et 
al., 1987). 

In both the short run and the longer run, the economic 
base models correctly forecast seasonal and cyclic trends 
in all the communities. This is con&rary to McNulty who 
concluded that the economic base model was valid only for 
the long run. 

The fmdings presented here suggest that researchers 
analyzing specific communities need not be overly con­
cerned about the presence of serial correlation of the 
residuals or other problems with the sample variance. The 
simplest specifications, with no corrections for autocorre­
lation, generally provided the best forecasts. 

In summary, these findings give added confidence to 
researchers using the economic base approach to analyze 
small communities. Parameters estimated using time 
series data were relatively stable over both five- and 11-
year forecasting periods and for predictions well beyond 
the range of values used for estimation. Also, basic 
industries were a major determinant of seasonal and cyclic 
trends in the local economies. On the other hand, there are 
suggestions that forces may be at work leading to system-
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atic changes in the multiplier. Further research is needed 
to identify these forces and to determine the conditions for 
which they may be relevant. 

Notes 

1Economic impact analysis appears less popular in major 
melropolitan areas, possibly because the opening or closing of 
one facility would have only a minor impact on the economy. 
In addition, major melropolitan areas may be analyzed best 
using multi-equation econometric models. 

2Both Missoula and Flathead counties are regional trade 
centen (Schallau and Polzin, 1983). The export component of 
trade, services, and other trade center industries were not 
included in the basic sector. Current methods for bifurcating 
these industries rely on location quotients, and may be 
unreliable for the analysis of time series data. In any case, the 
trade centu functions were relatively small (less than 10 
percent of the economic base) and have not grown dispropor­
tionately (Schallau and Polzin, 1983 (Tables 2 and 3)). 

"The following percentages were derived from Schallau 
and Polzin (1983) and undentate the domination of these 
industries in the data used here. Schallau and Polzin include 
industries, such as railroads and agriculture, in their basic 
sector that could not be included in this study because they 
were not covered by unemployment insurance. 

4'fhere was a one-time increase in the level of wages and 
salaries at Oregon State Univenity in Linn-Benton counties 
during 1972. The Oregon Employment Division could provide 
no explanation. Some speculate that a group of university 
employees--web as the Agricultural Extension Division­
became covered by unemployment insurance. A dummy 
variable was used to account for this discontinuity in the data. 

'BEA data were used to re-estimate some of the specifica­
tions reported later. The results suggest that the omission of 
aelf-employment and other labor income, the income earned in 
non-covered industries, plus the exclusion of industries that 
had a change in UI coverage, did not seriously degrade the 
data. Details are available upon request from the authon. 

'Specifications using seasonal dummy variables were 
estimated for each community. In general, these dummy 
variables were not statistically significant, nor did they 
im~ve the forecasting ability of the models. 

'7Jn the interest of brevity, the forecasting models are not 
presented. The estimated parameten used to derive the 
forecasts are numerically identical to those for the constant 
term and the 1961Q1-1973Q4 coefficient on BASIC presented 
inTable2. 

'During 1979 in Flathead County there was a slwp 
increase in predicted derivative wages and salaries due to a 
large, one-time rise in basic wages and salaries. The movie 
"Heaven's Gate" was ftlmed in various nearby locations. 
Many local residents were hired as extras and for other duties. 
The lack of a corresponding increase in actual derivative 
wages and salaries suggests that this event did not have further 
effects on the local economy, 

'The estimated equation is as follows: 

DERIV =a+ aD2 + b1(D1BASIC) + b2(D~ASIC), 
where 

D1 = 1 for 1961Q1 through 1973Q4, 
= 0 for 1974Q1 through 1984Q4, 

D2 = 0 for 1961Q1 through 1973Q4, and 
= 1 for 1974Q1 through 1984Q4. 

10Jn addition, there is heteroscedasticity of the residuals in 
each equation, and this also would bias downwud the 
estimates of the standud erron. 
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Appendix Table 1 

Export Industries for Flathead County, Montana 

Industry 

Agricultural Secvices, Forestry, and Fisheries 
Mining 
Lurnbec and Wood Products 

Furniture and Fixtures 
Primary Metals Refming 
Transportation Equipment 

Hotels, Rooming Houses, Camps, and Other Lodging Places 
Federal Civilian 

Appendix Table l 

Export Industries for Missoula County, Montana 

Industry 

Agricultural Secvices, Forestry, and Fisheries 
Mining 
Apparel 

Lurnbec and Wood Products 
Furniture and Fixtures 
Pulp and Paper Products 
Chemicals and Allied Products 
Stone, Clay, and Concrete Products 

Transportation by Air 
Hotels, Rooming Houses, Camps, and Other Lodging Places 

Educational Services, State Government (University of Montana) 
Federal Civilian 

SIC Code 

07-09 
10-14 
24 

25 
33 
37 

70 

SIC Code 

07-09 
10-14 
23 

24 
25 
26 
28 
32 

45 
70 

822 
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•Linn County only 
••Benton County only 
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Appendlx Table 3 

Export lnduslries for Douglu County, Oregon 

lndustty 

Agricultural Services, Forestty, and Fisheries 
Mining, except Quarrying 
Meat Products 

CIIUled and Preserved Fruits and Vegetables 
Miscellaneous Food Preparation (fJSh) 
Lumber and Wood Products 

Pulp and Paper Products 
PrimaJ)' Metals Refming 
Machinery, Except Eleclrical 

Hotels, Rooming Houses, Camps, and Other Lodging Places 
Federal Civilian 

Appendix Table 4 

Export lnduslries for Linn-Benton Counties, Oreson 

Indus tty 

Agricultural Services, Forestty, and Fisheries 
Mining, except Quurying 
Meat Products 

CIIUled and Preserved Fruits and Vegetables 
Grain Mill Products• 
Miscellaneous Food Preparation• 
Lumber and Wood Products 
Furniture and Fixtures 

Pulp and Paper Products 
PrimaJ)' Metals Refming• 
Fabricated Metal•• 
Machinery, Except Eleclrical 
Electrical Machinery• 

SIC Code 

07-09 
10-13 
201 

203 
209 
24 

26 
33 
35 

70 

SIC Code 

07-09 
10-13 
201 

203 
204 
209 
24 
25 

26 
33 
34 
35 
36 

Hotels, Rooming Houses, Camps, and Other Lodging Places 70 
Educational Services, State Government (Oregon State University)• 822 

Engineering, Architectural, and Surveying Services• 
Federal Civilian 

891 


