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Effect of Size of the Input-Output Model on the 

Results of an Impact Analysis 

By Gerald A. Doeksen and Charles H. Little 

• 

T HE INPUT-OUTPUT technique has become a 
popular tool of regional analysis. Models 

have been developed for States, counties, and 
cities.1  There is a wide range in the size of 
these models, and the trend is toward construc-
tion of larger and larger models. As the size of 
these models increases, data requirements in-
crease more than porportionately. Data require-
ments have often been the prime restriction 
against implementation of the input-output model. 
As researchers continue to increase the size of 
the model, data demands will increase, 
restricting the use of the model even more. This 
is especially true in regional analyses, as fewer 
regional than national data are available. The im-
mediate question is: Is it necessary in a regional 
analysis to have a large input-output model if 
interest is centered on only one or two sectors? 

The Problem 
When we want to assess impacts of policy 

decisions on economic variables (impact analy-
sis) in a multicounty region, multipliers asso-
ciated with input-output analysis are useful. If 
data are available, the larger model will yield 
more information and thus be more useful. If 
information is desired about the intricate struc-
ture of the economy, a large model is essential. 
However, when data and research funds 
are limited, a small aggregated model will yield 
multipliers for a specific sector which 
are similar or nearly identical to those obtained 
from a large disaggregated model. For studies 
where the main concern is analyzing a few 
sectors (for example, three), this would mean 

1 
P. J. Bourque and G. Hansen. An Inventory of Regional 

Input-Output Studies in the United States. Graduate Sch. 
Bus. Admin., Seattle, Wash., Aug. 1967. 

that a model with these three sectors plus all 
the other sectors of the economy aggregated 
according to some broad classification would 
yield impact multipliers identical with those of 
a large disaggregated model. 

This study shows that the size of the model 
has little or no effect on the size of a sector 
multiplier. A comparison is made of the impact 
created by changes in final demand for a sector 
as the other sectors are aggregated. Many re-
searchers feel that impact analysis is the most 
widely used purpose of input-output analysis.2  
Thus, if a small model yields impact estimates 
similar to those of a large model, data limita-
tions are less of a problem, and the input-output 
technique is more useful for studies of region. 
economic growth and development. 

Theoretical and Empirical 
Analyses of the Problem 

The hypothesis is that the multiplier for a 
specific sector will be approximately the same 
regardless of how many total sectors are in the 
model. Assume that three sectors are to be in-
vestigated and that each model will be aggregated 
down to a four-sector model. The hypothesis 
can be stated as follows: 

Let Xi .l be the multiplier of sector i for the 
matrix of size j where i = 1, 2, 3, and j = 4, 
5, . . .J. Then the hypothesis is: 

X14 = X15 = • • . X1 j 
X24 = X25 = • • • = X2 J 
X34 = X3 5  = 	= X3 J 

The ith subscript denotes the sectors that are 
not aggregated. 

2 
J, R. Barnard. Design and Use of Social Accounting 

Systems in State Development Planning. Univ. Iowa Press, 
Iowa City, 1967, p. 13-19, 
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Four empirical models were analyzed. Two of 
these were hypothetical, 25-sector models se-
lected using the Monte Carlo technique (random 
numbers). The other two models were actual 
models, one being a 27-sector model of the 
State of Washington and the other a 29-sector 
model of Oregon. The hypothetical models were 
constructed to represent an actual situation. 
One-fourth of the endogenous entries were 
randomly assigned values of zero. The remain-
ing entries were randomly selected and allowed 
to vary between 0 and 100 for one flow table and 
between 0 and 150 for the other flow 
table. Entries in the exogenous row ranged be-
tween 30 and 70 percent. 

After the models were selected, three sectors 
in each model were randomly chosen to remain 
unaggregated. The remaining sectors were then 
aggregated in each model in a random fashion. 
This was accomplished by adding together two 
sectors each time until the model was aggre-
gated down to a four-sector model. Each four-
sector model then included the three sectors 
chosen to remain unchanged and the one sector 
representing all of the remaining sectors. The 
direct and interdependent coefficients were 
then computed for each matrix size of each 

•

model. For example, for the 25-sector model, 
there were 22 different matrices of interde-
pendent coefficients. From these the output 
multipliers were obtained. Also, income multi-
pliers were computed for the two random models. 
This was accomplished by selecting at random 
a percentage between 50 and 90, which was the 
amount of final demand attributed to household 
income. The output and income multipliers were 
then used to determine the effect of the size of 
the matrix on the magnitude of the multiplier of 
the nonaggregated sectors. 

Empirical Results 
The multipliers for the three sectors of each 

model before aggregation and after aggregation of 
the sectors down to a four-sector model, and the 
difference between these two multipliers (col. 1 
minus col. 2), are presented in columns 1, 2, 
and 3 of table 1. Several conclusions are evident 
from the figures in these columns. First, the 
initial size of the multiplier determines to a  

large extent the amount of change in that multi-
plier as the other sectors are aggregated. The 
smaller multipliers (for example, those of the 
Washington model) changed only in the third 
decimal place, this change being a slight in-
crease as the size of the model decreased. 
Second, the larger multipliers had a slight 
tendency to decrease as the size of the model 
decreased. Third, the income multipliers in 
general seemed to increase slightly as the model 
size decreased. The figures indicate that all 
changes were small, thus supporting the hypothe-
sis that multiplier size is affected very little by 
the size of the model. 

To give additional support to the hypothesis 
and to show the variation in a multiplier as a 
model is aggregated, the multipliers of 
five random sectors were plotted against the 
size of the model. This relationship for each of 
the five sectors is presented in figure 1. The 
multipliers of the three random sectors of the 
Oregon model and of two random sectors of the 
Washington model were the ones which were 
plotted. Because the multipliers of random 
sector 1 and random sector 2 of the Washington 
model were very similar, only the multipliers 
of sector 2 were plotted. Examining the rela-
tionships in this figure supports the first two 
conclusions stated when analyzing columns 1, 2, 
and 3 of table 1. This, in turn, adds support to 
the hypothesis. 

The regression coefficients presented in 
column 4 measure the slope of the line resulting 
from regressing the size of the model against 
the size of the multiplier. The coefficients are 
all approximately zero, indicating no relation 
between the two variables. 

The variances of the multiplier for each sector 
as the model was aggregated from the original 
size to a four-sector model are presented in 
column 5. These figures indicate a very small 
amount of variation. The coefficient of variation 
was also computed and is presented in column 6. 
The coefficient is a measure of relative varia-
tion where the standard deviation is expressed 
as a percentage of the arithmetic mean. These 
coefficients indicate a small variation in each 
multiplier, and this again supports the hypothesis 
that size of the model has little or no effect on 
the size of the multiplier. 

• 135 



Table 1.--Selected statistics for the four models 

Model, type of 
multiplier, and 

sector 

Multiplier 
of sector 
(model un-
aggregated 

(1) 

Multiplier 
of sector 
(model ag- 
gregated 
down to 
4x4) 
(2) 

Differ-
ence 

(3) 

Regression 
coefficient 

(4) 

Variance 
(10-3) 

(5) 

Coefficient • 
of 

variation 
(percent) 

(6) 

Washington 27-sector 
model: 
Output multiplier: 
Random sector 1 1.1383 1.1398 -.0015 -.00005 .016 .3509 
Random sector 2 1.1263 1.1301 -.0038 +.00002 .002 .1242 
Random sector 3 1.1930 1.1931 -.0001 +.00019 .005 .1847 

Oregon 29-sector model: 
Output multipliers: 
Random sector 1.... 2.5426 2.4230 .1196 .00219 1.072 1.2929 
Random sector 2.... 2.1721 2.0754 .0967 .00320 .714 1.2403 
Random sector 3.... 1.6427 1.6309 .0118 .00009 .043 .4028 

Random model I: 
Output multipliers: 
Random sector 1.... 2.5237 2.4355 .0882 .00385 .659 1.3129 
Random sector 2.... 1.8627 1.8247 .0380 .00185 .172 .7080 
Random sector 3.... 2.4984 2.4255 .0729 .00345 .576 .9775 

Income multipliers: 
Random sector 1.... 4.3385 4.5054 -.1669 -.00082 7.706 2.0001 
Random sector 2.... 1.8411 1.8656 -.0245 -.00111 .102 .5468 
Random sector 3.... 1.9298 1.9248 -.0050 -.00071 .048 .3566 

Random model II: 
Output multipliers: 
Random sector 1.... 1.6764 1.5597 .1167 .00606 1.531 2.4118 
Random sector 2.... 1.8426 1.7376 .1050 .00477 1.369 2.0789 
Random sector 3.... 2.7533 2.4904 .2629 .01019 4.414 2.5491 

Income multipliers: 
Random sector 1.... 1.3898 1.3808 .0090 -.00044 .063 .5674 
Random sector 2.... 1.8184 1.8328 -.0144 -.00133 .230 .8363 
Random sector 3.... 3.4429 3.4772 -.0343 -.00683 3.037 1.5902 
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Figure 1,--Relationship between multiplier and size of model for five random sectors, 

Implications and Conclusions 

The empirical results strongly support the 
hypothesis of no relation between the model size 
and the multiplier size. The implications are 
many. First, the conclusion implies that if data 
are limited, it is possible to construct a small 
model which will yield impact estimates similar 
to a large model. Thus, if it is desired to meas-
ure the effect that a new plant will have on the 
economy of county, city, or State, all that is 
necessary is a small model with a sector repre-
senting the new plant and the remaining sectors 
of the economy could be highly aggregated. From 
this small model, it would be possible to de-
termine the impact that the new plant would have 
on output, employment and income. 

A slight modification of the implication will 
further indicate the usefulness of the above con- 

clusion. A small model could be constructedfor 
whatever size unit (State, county, or city) is 
being investigated. This small model could then 
be modified for each firm being considered. The 
modification would simply entail adding a row 
and column representing the firm under con-
sideration. After doing this for each firm being 
investigated, it could be determined which firm 
would have the greatest impact if established 
in that particular region. 

Second, the conclusion indicates that the input-
output technique can now easily be used by an 
industry to analyze the feasibility of building a 
new plant in a particular region. For example, 
an industry desiring to locate in a particular 
region could construct a small input-output 
model, with its own activities listed in a sector 
while the remaining sectors could be highly 
aggregated. From this small model, the industry 
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could determine if enough employees are avail-
able for its direct demands and all secondary 
demands created by the new plant. Also from 
this model, the industry could determine whether 
enough services are available. If the model in-
dicates some deficiencies, a further investiga-
tion may determine exactly where the deficien-
cies lie. 

Another place where these results are useful 
is for those presently planning State, county, or 
city input-output studies. The researchers could 
save time and money by taking a look at the  

economy, determining the major sectors for an 
area economy, and then constructing a small 
model consisting of these major sectors and 
aggregating the remaining sectors according to 
a broad industrial classification. 

There are many other places where the small 
model can be employed. The conclusion that size 
of the model has very little or no effect on im-
pact input-output analysis greatly enhances the 
use of the input-output technique in regional 
analysis. Certainly additional research is war-
ranted to further substantiate the conclusion. 
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