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Recovery in corporate profits
In the third quarter of 1970, corporate profits 
rose to an annual rate of $85 billion before 
taxes, according to the preliminary estimate 
of the Department of Commerce. The im
provement, from a rate of $82 billion in the 
second quarter, was larger than had been 
commonly expected and occurred despite the 
depressing influence of the auto strike.

A higher rate of corporate profits provides 
a cheering note in a generally somber array 
of recent statistics on employment, unem
ployment, retail sales, factory output, and 
new orders. Rising corporate profits usually 
are associated with stronger markets for 
equity securities, improved prospects for 
dividend payouts, and increases in employee 
compensation tied to profits. In addition, the 
prospect for larger undistributed profits sug
gests additional funds for corporate purposes 
that would reduce demands on the money 
and capital markets.

Total corporate profits probably will de
cline in the fourth quarter, perhaps dropping 
back to the second quarter level. The General 
Motors strike that lasted from mid-Septem
ber to mid-November—with secondary ef
fects on many suppliers—will have its major 
impact in this period. Nevertheless, an under
lying uptrend in corporate profits appears to 
have been asserted.

More than half of the 1,242 corporations 
included in a tabulation of the First National 
City Bank reported some increase in profits 
after taxes in the third quarter as compared 
with a year earlier. This was in the face of a 
decline of 8 percent in profits for these firms 
in the aggregate. Allowing for seasonal 
trends, the Department of Commerce found 

2 that many nonmanufacturing firms reported

higher profits in the third quarter than in the 
second quarter.

P ro f its  in r e c e s s io n s

Fluctuations in corporate profits typically 
are proportionately much larger than related 
changes in total business activity. Even a 
slower rise in spending measured in current 
dollars, as in 1969-70, may be accompanied 
by a sharp decline in profits.

The volatility of corporate profits reflects 
the fact that they are the residual share of 
gross revenues after deduction of costs of 
payrolls, purchased materials, services, de
preciation, taxes, and other expenses. Because 
a large share of the expenses of any business 
are “overhead”—e. g., fixed or relatively 
fixed—a decrease in operating rates relative 
to capacity tends to reduce profits sharply. 
Indeed, profits may give way to deficits. 
Similarly, a rapid rise in volume usually is 
accompanied by a greater than proportional 
rise in profits.

In each business recession or slowdown 
since World War II, corporate profits have 
been a “leading indicator,” at least in retro
spect. The peak in the corporate profits rate 
has always preceded the peak rate for output 
of goods and services in physical terms. But 
the usefulness of this measure as a tool of 
business cycle analysis is limited for two rea
sons. First, reliable data on corporate profits 
are not available as quickly as data on sales 
and output. Second, the lead of corporate 
profits has varied from as little as one quarter, 
as in 1969, to a full year or more. In the ex
treme case of the Korean War period, profits 
were at a peak in late 1950, two and one half 
years before the peak in activity. Prior to peri-
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Corporate profits rose 
in the third quarter after 
one-year decline
billion dollars

ods of recovery, on the other hand, profits usu
ally hit a low in the same quarter as activity.

From the all-time high rate of $93.4 billion 
in the second quarter of 1969, corporate 
profits before taxes declined 12 percent to 
the second quarter of 1970. This was more 
than the 8 percent decline in profits asso
ciated with the business slowdown of 1966- 
67. But in the four postwar recessions— 
1948-49, 1953-54, 1957-58, and 1960-61— 
the decline in profits from the peak quarter 
to the low quarter ranged from 20 percent to 
27 percent. Declines in total spending on 
goods and services (the Gross National Prod
uct, GNP) in these recessions ranged from 
less than 1 to more than 3 percent.

In recoveries, increases in corporate profits 
have presented a mirror image, somewhat 
blurred, of the previous decline. The time 
required to regain the earlier peak has taken 
about as long as the period of decline.

For 1970 as a whole, profits before taxes 
may be down 9 percent, while GNP will be up

about 5 percent. In physical terms, total out
put will about equal output in the prior year. 
After-tax profits, aided by the elimination of 
the 10 percent income tax surcharge, will 
decline less than profits before taxes.

The expected faster rise in spending on 
goods and services next year suggests a sub
stantial recovery in total corporate profits. 
Cost-cutting programs completed or under
way will reinforce this tendency. Estimates of 
the gain in profits next year contained in 
recent published economic forecasts range 
from 5 to 20 percent or more.

V ariations by industry

The decline in profits in 1970 has not been 
universal. Larger profits have been reported 
for many individual firms and for important 
industry groups. In many such cases, how
ever, the rise in profits has been less than the 
rise in sales.

In the First National City Bank’s tabula
tion, consisting mainly of large, publicly-held 
firms, after-tax profits in the first nine months 
of 1970 were 7 percent less than last year.
Of 30 industry groups—22 in manufacturing 
and eight in nonmanufacturing—20 showed 
lower profits while the other ten reported 
gains.

Increases in profits this year have been 
concentrated in industries emphasizing con
sumer goods and services. These include pro
ducers of foods, beverages, drugs, services, 
electric power and gas utilities, and retailers. 
Increases in profits for these industries re
ported for the first nine months range as high 
as 18 percent. In general, industry groups 
with higher profits are those that are not 
cyclically sensitive.

Industries with sharp declines in profits 
in the first nine months, down as much as 60 
percent, include railroads, trucking, airlines, 
and producers of textiles, rubber, paper, 3
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chemicals, building materials, steel, autos, 
and aerospace equipment. It is significant 
that none of the industry groups in the First 
National City Bank tabulation showed de
ficits, either for the third quarter or for the 
nine-month period.

Declines in profits of building materials 
producers thus far in 1970 reflect mainly the 
drop in residential construction activity. The 
strong revival in homebuilding will help 
many of these firms in the fourth quarter of 
1970 and in 1971. Profits in various indus
tries, especially in construction, trucking, and 
motor vehicle production, have been hard 
hit in 1970 by strikes. It may be hoped that 
work stoppages on 1970’s scale will not occur 
next year.

Profits of some important aerospace and 
electronics manufacturers will continue under 
pressure because of further reductions in de
fense procurement and lower sales of civilian 
aircraft. For most of the transportation and

Fluctuations in profits 
much greater than 
changes in activity

manufacturing industries, however, profit de
clines have primarily reflected declines, or 
relatively small increases, in volume in the 
face of rising costs and larger capacity.

If corporate profits rise substantially in 
1971, most industry groups probably will 
share in the uptrend. When total profits 
surged upward in 1968, virtually all industry 
groups reported gains.

Efforts to cut costs

Surveys of corporate financial officers 
taken in late 1969 and early 1970 revealed a 
widespread view that profits would be higher 
this year than last. Responses to these sur
veys indicated an expected rise in total profits 
of as much as 6 to 8 percent this year, in place 
of the 9 percent decline now anticipated.

To the extent that expected profit gains for 
1970 reflected best estimates, rather than 
desirable goals, corporate managements were 
deeply shocked by actual results as the year 

unfolded. Attempts to raise prices 
to bolster profits were not always 
successful, thwarted by competi
tion or regulatory commissions. 
In fact, supply and demand pres
sures forced price declines for 
some commodities, especially 
nonferrous metals, lumber prod
ucts, and some chemicals.

In the face of falling profits, 
some boards of directors cut or 
eliminated dividends. However, 
dividend cuts by some firms were 
offset by increases by other firms. 
As a result, the total payout re
mained on a record high plateau, 
at an annual rate of $25 billion, 
from the fourth quarter of 1969 
through the second quarter of 
1970. In the third quarter, as 
profits improved, dividends rose

percent change (year to year) 
40 r
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*Estimated for 1970.
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Sharp rise in prices 
associated with increase 
in unit labor costs
percent change (year to year)

*Estim ated  fo r 1970.
Note: Data for the private economy.

to an all-time high rate.
Limiting dividends conserves cash, but 

such actions do not solve the basic problem 
of deteriorating profit margins. Neither do 
changes in bookkeeping practices that help 
raise reported profits. When profits decline 
or disappear, some firms defer charging ex
penses already incurred, such as write-offs of 
research and development costs, and start-up 
costs; charges for depreciation and depletion; 
and contributions to pension funds. But more 
meaningful steps also have been taken.

Programs to reduce cash outlays have been 
pushed vigorously by many firms. The greater 
the erosion of profits, the greater the pressure 
to cut costs. Certain capital expenditure pro
grams, if not too far advanced, have been 
postponed or canceled. Inventories have been 
reduced when deemed appropriate, both to 
realize cash and to reduce carrying costs.

Current expenditures not directly asso
ciated with generation of sales or output 
have been pared or slashed. These include 
outlays on maintenance, advertising, public 
relations, management and employee train
ing, and social welfare programs. Expense 
accounts have come under closer scrutiny, 
and luxuries, such as executive aircraft, have 
been eliminated. Some of these cost reduc
tions merely sliced off fat or frills. Others 
may prove shortsighted in the long run.

Most painful of the cost adjustment pro
grams have been reductions in personnel, 
especially when these involved people with 
long terms of service. Usually the first step 
was to stop new hirings, allowing attrition to 
reduce the number of employees through re
tirements and voluntary quits. Where this 
proved insufficient, layoffs of production 
workers and white-collar workers followed.
Some firms have made deep cuts in rosters 
of executive and professional personnel. Us
ually layoffs at all levels were determined 
with great reluctance, not only because of the 
human factor, but also in the realization that 
recruitment of people of equal capability in 
the future may be difficult.

Reductions in overtime, and even the basic 
workweek, have been instituted as a matter 
of standard procedure. But some employers 
also have required workers to take leaves of 
absence without pay. Some early retirements 
have been forced.

In certain instances high-cost or marginal 
facilities, some of them factories built in 
recent years, have been closed down in 1970.
Often production in two or more plants has 
been consolidated—a process made easier by 
the numerous mergers of the past decade.

Negotiated increases in worker compensa
tion have been even larger this year than last.
But some employees, not covered by such 
agreements, have found that normal annual 5
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increases were reduced or eliminated. In a 
few cases, firms have announced across-the- 
board reductions in wages and salaries.

For some firms, cost-cutting .programs 
have in a matter of months, yielded results 
in eliminating deficits or increasing profits. 
Others are long-range plans that will not be 
fully achieved for a year or more.

Efforts at cost cutting have been limited 
by the extent to which equipment and con
tractual services have been substituted for 
personnel in recent years. Experience with 
costs of expensive equipment operating well 
below capacity may be a deterrent to such 
purchases, currently and in the future.

Productivity and labor costs

Trends in profits and labor costs of cor
porations can be analyzed most effectively in

terms of their relation with Gross Corporate 
Product (GCP). This aggregate is the por
tion of the Gross National Product produced, 
or “value added,” by the corporate sector. It 
includes compensation of employees, capital 
consumption allowances, taxes, interest, and 
profits.

Compensation of employees accounted for 
65 percent of the GCP of nonfinancial cor
porations in 1969, near the average for the 
postwar period, but up from 63 percent in 
the mid-1960s. The share of GCP accounted 
for by worker compensation probably in
creased further in 1970. The share accounted 
for by after-tax profits, currently about 8 per
cent, has declined each year since 1965. In 
the short run, changes in the share of cor
porate product going to labor tend to vary 
inversely with the share going to profits.

Corporate profits in 1970 at postwar low in 
relation to Gross Corporate Product
percent percent

Digitized for FRASER 
http://fraser.stlouisfed.org/ 
Federal Reserve Bank of St. Louis



Business Conditions, November 1970

How shares of Gross 
Corporate Product have 
changed in 20 years
percent

1950 1955 I960 1965 1970

‘ A fte r  ta xe s .

f ln d u d e s  income ta xe s  and  ind irect business ta xe s .

With worker compensation accounting for 
almost two-thirds of corporate product, it is 
clear that improvement in output per man
hour (productivity) is a vital factor, both in 
controlling inflation and in maintaining profit 
margins.

For the ten-year period ending in 1968, 
physical output per man-hour in the private 
economy rose by 3.3 percent annually. Gains 
in compensation per man-hour increased 
substantially during this period, from about 
4 percent in the late 1950s and early 1960s 
to more than 7 percent in 1968.

With productivity gains nearly as large 
as increases in compensation, from 1959 
through 1965, unit labor costs increased less 
than 1 percent annually. Starting in 1966, 
the increase in unit labor costs accelerated 
as the margin widened between increases in

compensation and increases in 
productivity. In 1969, productiv
ity increased less than 1 percent, 
while compensation increased 
more than 7 percent. As a result, 
unit labor costs rose 6.4 percent 
in 1969, the largest increase since 
World War II.

Increases in labor costs per unit 
of output had a limited effect on 
profit margins as long as volume 
continued to increase and higher 
costs could be passed on to cus
tomers in the form of higher 
prices. In the more competitive 
environment of the current year, 
this was not possible in a wide 
variety of industries.

Productivity did not improve in 
the first quarter of 1970. In the 
second and third quarters, how
ever, reductions in work forces 
and elimination of marginal fa
cilities apparently brought sub

stantial increases at or above the long-term 
average. As a result, the advance of labor 
costs slowed despite continued large increases 
in compensation.

It is generally anticipated that the trend to 
more competitive markets will continue in 
1971. Under these circumstances, a substan
tial rise in productivity next year will be re
quired if the expected improvement of cor
porate profits is to materialize.

The profit ratio  declines

Profit margins on sales or net worth have 
limited usefulness, especially when evaluating 
the experience of the corporate sector as a 
whole. Total business sales include double 
and multiple counting of goods that move 
from one firm to another before reaching the 
final buyer. Net worth, the book value of in-
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vested capital of stockholders, is drastically 
understated in most balance sheets when 
compared with current values. An alterna
tive base to sales or net worth for analyzing 
corporate profit developments is the Gross 
Corporate Product.

Last year, corporate profits before taxes 
were at a record $91 billion. Because of the 
income tax surcharge enacted in 1968, last 
year’s after-tax profits, at $48.5 billion, were 
slightly below the record established in 1966. 
In comparison to Gross Corporate Product, 
1969 profits, both before and after taxes, 
were below the levels of the mid-1960s. With 
the decline in profits in 1970, these ratios 
dropped to the lowest level since World 
War II.

In 1969, the ratio of corporate profits be
fore tax to GCP was 17 percent. For after
tax profits the ratio was 9 percent. For 1970, 
these ratios may be 15 percent and 8 percent, 
respectively. The previous lows were reached 
in 1958, a recession year.

After-tax profits are the significant magni
tude for investors and security analysts. 
These are the residual amounts available for 
dividends and reinvestment.

In the late 1940s, corporate profits after 
taxes averaged 15 percent of GCP, almost 
twice as much as in 1970. This ratio was 
inflated artificially in the early postwar pe
riod. Inflationary prosperity, shortages of 
goods, and the fact that most plant and equip
ment had been purchased at prewar prices all 
tended to boost reported profits.

After-tax profits as a percent of GCP have 
fluctuated in postwar business cycles, rising 
with prosperity and falling in periods of 
sluggish activity. Since the Korean War, the 
average rate of after-tax corporate profits has 
been just over 10 percent.

For four successive years, 1962-65, the 
ratio of corporate profits to GCP rose. On a 
quarterly basis, the peak was reached in the 
fourth quarter of 1965 at 12.1 percent. Then 
it declined continuously, at least through the 
second quarter of 1970. During the period of 
declining profit margins, increasing shares of 
GCP have been accounted for by compensa
tion of employees, up from 63 to 66 percent, 
and interest, rising from 1.6 to 2.5 percent.

Profit prospects

Many analysts of business and economic 
conditions anticipate a substantial improve
ment in corporate profits in 1971, because of 
expected increases in total business activity, 
gains in productivity, cost reduction pro
grams, and, possibly, lower interest rates. 
Most important of these factors would be the 
increase in total activity, permitting overhead 
costs to be spread over a larger volume.

Reasonable earnings on equity investments 
are essential if private enterprise is to attract 
a sufficient volume of funds and perform 
adequately the task of providing more and 
better goods and services for the entire na
tion. The decline in stock prices since 1968 
has been related to the erosion of corporate 
profit margins, just as the sharp rise in stock 
prices earlier in the decade was associated 
with improving profit margins. The prospec
tive improvement in corporate profit margins 
in 1971 would partly restore the decline of 
recent years.

Higher profits would renew business con
fidence and might reverse the current down
trend in plant and equipment spending. Most 
important, a vigorous, sustained uptrend in 
corporate profits would provide a much- 
needed antidote to the widespread pessimism 
produced by the quasi-recession of 1970.

8
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Models as economic tools

Presentation of the 1969 Nobel Prize in Eco
nomics—the first ever awarded in this field 
—to Ragnar Frisch and Jan Tinbergen em
phasized the widespread use of large scale 
mathematical models in current economic re
search. Frisch and Tinbergen were honored 
for their pioneering efforts in this area of 
economics during the 1930s. Specifically, the 
award was made to the two economists “for 
having developed and applied dynamic mod
els for the analysis of economic processes.” 
Today, models based on the ideas of these 
and other men are popular tools of economic 
research, and the use of large scale mathe
matical models continues to grow.

A model as a physical representation, such 
as a model airplane, is familiar to everyone. 
To be useful in research, however, a model 
must provide some representation of the in
terrelationships among measurable magni
tudes. Thus, the model airplane is put in a 
windtunnel to exhibit the relationship be
tween aspects of aircraft design and velocity 
with respect to aerodynamic performance. 
The researcher varies aircraft design and 
wind velocity to observe such measures as 
air flow turbulence and structural integrity.

Mathematical models are also useful re
search tools. Like a physical model, a mathe
matical model’s usefulness depends on its 
ability to predict the change in some measur
able magnitude that will occur with changes 
in some other measurable magnitude.

For economists, a model is usually a 
mathematical representation of an economic 
phenomenon. Models are old tools in eco
nomics—any demand curve is a representa
tion of the interrelationship of price and

quantity desired in a particular market. The 
type of model Frisch and Tinbergen pio
neered is the multiequation representation of 
a relatively complex economic structure, such 
as the national economy.

Today there are models of national econ
omies for a number of countries—both de
veloped and developing. These models may 
involve anywhere from a half dozen to 200 
or 300 equations. In general, an increase in 
the number of magnitudes the researcher 
wishes to examine increases the number of 
equations in the model. Agencies such as the 
Federal Reserve Board and the Council of 
Economic Advisers have developed models 
of the U. S. economy. Others have been built 
by the Office of Business Economics of the 
U. S. Department of Commerce, the Brook
ings Institution, and academic groups at 
M.I.T. and the Universities of Michigan and 
Pennsylvania.

Building a model

To demonstrate how an economic model 
works and how it may be used, a simplified 
model of the national economy is helpful. An 
economic model usually begins with a general 
conception of the relationships involved. A 
general conception of the national economy, 
for example, might be expressed by three 
relationships.

The first would state that consumption ex
penditures depend upon (are a function of) 
the level of income. The relationship may be 
written as C =  f(Y), where C stands for 
consumption expenditures and Y for current 
income. The expression f( ) simply denotes 
that some form of relationship exists. The 9
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second relationship would state that invest
ment expenditures are a function of the 
change in income between this period and the 
last period. The equation here may be written 
as I=g(Y-Y_i), with I standing for invest
ment expenditures, Y again for the current 
period’s income, Y_i for income last period, 
and g( ) for a functional relationship. A 
period may be any length of time for which 
one has data on the magnitudes. Usually, a 
period is a quarter, occasionally a year. The 
last relationship would be an identity and 
would simply state the requirement that, by 
definition, income must be equal to consump
tion expenditures plus investment expendi
tures plus government expenditures. Symbol
ically, Y =  C + I + G, with G used for gov
ernment expenditures.

This first step—that of postulating a set 
of relationships between the magnitudes 
(variables) the model builder wishes to ex
plain and those variables that immediately 
affect them—involves some simplification. 
For example, the first relationship posits that 
the level of consumption expenditures in the 
national economy is determined solely by the 
level of income. This obviously ignores the 
effects of any causal influences other than 
income. But the advantages of simplification 
are evident in light of an alternative postulat
ing that consumption expenditures depend 
upon all other economic magnitudes. This 
would be cumbersome and of little value in 
formulating the explanatory relationships 
that are the goal of all sciences.

The next step in developing a model is to 
give these general relationships more specific 
form. Often this is done in nonquantitative 
terms, as in the statement that consumption 
will be greater the higher the level of income. 
More precision is obtained, however, when 
the relationships are stated mathematically 

10 in an equation. There are a number of equa

tions which can represent any general rela
tionship. Following are examples of equations 
that satisfy the postulated relationship be
tween consumption (C) and income (Y), 
namely that consumption is a function of 
income:

C =  aY 
C =  b + dY

The first equation states that consumption is 
some proportion or fraction (a) of income; 
the second equation that consumption is pro
portional to income plus some base level (b) 
of consumption; and the third that consump
tion is inversely related to income.

The choice of the particular equation form 
is at the discretion of the model builder. He 
may experiment with a number of different 
forms to determine which he feels best de
scribes or fits the relationship, given the data 
available for the magnitudes involved.

Determining the exact values of the fixed 
numbers—the lower case letters in the ex
ample—for the general form of the equation 
is referred to as the estimation of the model. 
This is usually accomplished by the use of 
statistical techniques, such as regression 
analysis, which, given the general form of the 
equation, determine the numerical equation 
that provides the best explanation of the 
available data according to certain explicit 
criteria. When the fixed numbers in a mathe
matical model are determined by statistical 
techniques, the model is termed an econo
metric model.

Taken together, these equations form the 
model. A hypothetical model made up of the 
relationships described above might look like 
this:

C =  30. + .60Y
1=140. + 1.2 (Y -  Y_0

Y = C  + I + G
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This is a model with three equations and 
four unknown economic variables (C stand
ing for consumption expenditures, I for in
vestment expenditures, G for government 
expenditures, and Y for income). The values 
of the numbers in the equations (i.e., 30., 
.60, 140., and 1.2) are called coefficients. 
Coefficients are fixed numbers that provide 
the best explanations of the relationships 
between the values of the variables in the 
equations. The first of the above equations, 
C =  30. + .60Y, expresses the relationship 
C=f(Y) where the specific form of the 
functional relationship is the second of the 
three possibilities shown earlier, that is, 
C =  b + dY, with b now replaced by the 
number 30., and d by the number .60.

Each of the equations represents a rela
tionship among economic variables. When 
values have been determined for each eco
nomic variable in the model so that all the 
equations are satisfied simultaneously, it is 
said that a solution has been found. In ob
taining a solution, each equation is used to 
determine the value of one economic vari
able. Thus, the values of as many variables as 
there are equations may be obtained mathe
matically from the set of equations that con
stitute the model.

The variables whose solution values are 
obtained from the model’s equations are 
called endogenous variables. The total num
ber of variables appearing in the model, how
ever, is greater than the number of equations. 
Consequently, the model-maker must assign 
values to all non-endogenous variables before 
he can obtain values for the endogenous 
variables. Variables whose values are as
signed by the model-maker are called exo
genous variables, and the number of these is 
equal to the number of variables in the model 
minus the number of equations in the model. 
The choice of which variables are to be the

exogenous variables and which the endogen
ous variables depends on the purposes of the 
model user.

Once the values of the exogenous variables 
have been inserted in the model, values for 
the endogenous variables then may be ob
tained from the equations themselves. The 
process of obtaining various solutions as the 
model-maker varies the assigned values of 
the exogenous variables is referred to as run
ning simulations on the model.

Since there are three equations and four 
unknowns in our example, the user of this 
model must insert the value of one exogenous 
variable (along with the value of income in 
the previous period) before he can obtain 
the values of the three endogenous variables.
The values obtained for the endogenous 
variables will be those values consistent with 
the level of the exogenous variable inserted 
into the model. In our example, if one wishes 
to know the effects of a certain level of gov
ernment expenditures, then government ex
penditures will be the exogenous variable 
inserted. If one wishes to know what level 
of government expenditures is required to 
achieve a certain level of national income, 
then national income will be the exogenous 
variable inserted.

A model has many advantages for the eco
nomic researcher. A model provides a precise 
way of expressing a conception of economic 
phenomena. When the model has been given 
specific mathematical form, it presents the 
interrelationships among variables and it 
states what changes in which variables would 
be produced by a change in one or more 
other variables in the model.

A multiequation model is invaluable in 
handling problems dealing with such com
plex economic phenomena as the national 
economy. Policy-making agencies require 
knowledge of the simultaneous effects of 11
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various policies across a broad spectrum of 
economic variables. Constructing a multi
equation model allows one to examine the 
interrelationships among such goals as na
tional output, unemployment, the balance of 
payments, interest rates, and housing con
struction. A multiequation model also per
mits the inclusion of accounting requirements 
for solutions. For example, the third equation 
in the model reflects the accounting identity 
that expenditures on consumption, invest
ment, and government purchases must sum 
to national income. In a very detailed concep
tion of the economy, there may be many of 
these accounting requirements. Their inclu
sion in a mathematical model automatically 
insures that all will be satisfied.

Putting it to the test

After a model has been constructed, it is 
usually tested, and the test of any moiel is 
how well it predicts. The importance of tne 
quality of a model’s predictions to the eco
nomic researcher cannot be overemphasized. 
The credence the researcher places in the im
plications of a model for various hypothetical 
situations depends on his belief that the 
model represents the way the economy be
haves. This belief depends, in the final anal
ysis, on the accuracy with which the model 
reproduces economic phenomena.

Accuracy may be tested by the model’s 
predictions for future values of endogenous 
variables. This type of prediction into the 
future is referred to as ex-ante prediction.

To use the model for ex-ante prediction, 
it is necessary that the exogenous variables 
for the next period be forecast. Thus, an ex- 
ante prediction may prove to be incorrect for 
two reasons: the model user may have incor
rectly forecast the exogenous variables, or 
the model may not reflect the actual inter- 

12 relationships in the economy. In a large model

the number of exogenous variables may be 
very large (perhaps more than 100), so that 
many variables must be forecast before an 
ex-ante prediction can be made. Model 
builders usually try to limit the number of 
exogenous variables, which are both difficult 
to forecast and important to the solution. But 
even with the difficulties involved, a model 
allows a systematic approach to prediction. 
Various alternative levels of key exogenous 
variables may be assumed and the corres
ponding implications for each of these as
sumptions derived. For example, if predic
tions were made for four or five plausible 
levels of government expenditures in the next 
period, model users would be able to pick 
what each considered to be the most realistic 
estimate of government expenditures in that 
period and thereby observe the implications 
of the model, given that level of government 
expenditures.

A model may be used to predict more than 
a single time period into the future. This re
quires forecasting the exogenous variables 
for as many future periods as one wishes the 
model to predict. The solution for the first 
period in the future would provide the values 
the model predicts for the endogenous vari
ables for this first period. The solution for the 
second period in the future would be obtained 
by using the forecast levels of exogenous vari
ables for the second period. Values for endo
genous variables (if the model’s solution 
requires that past levels of endogenous vari
ables be specified) would be obtained from 
solutions provided by the model for the 
previous period. In our example, this means 
that solution values for income would be used 
after the first period as the value of income 
the previous period. In this manner, a model 
may produce a sequence of solutions extend
ing over a period of time. This process is 
called dynamic simulation.
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“ Predicting” the past
The validity of models may be tested by 

reproducing economic events of the past as 
well as by predicting the future. These “pre
dictions of the past,” called ex-post predic
tions, are much more important to economic 
researchers as guides to a model’s accuracy 
than predictions of the future. As noted ear
lier, ex-ante predictions are subject to error 
from two sources; mistakes or “misspecifica- 
tions” made in building the model itself, and 
errors made in forecasting the exogenous 
variables. When a model is used to represent 
the past behavior of the economy, the values 
of the exogenous variables are known. All 
effects of forecast errors are eliminated. The 
model’s accuracy—or lack of it—is tested 
directly. Any errors in “prediction” are attri
butable to the model alone.

There are other important reasons why 
economists test how well a model “predicts” 
the past. The investigator is able to evaluate 
a model’s ex-ante predictions only with the 
slow unfolding of events. In a year’s time, the 
investigator would obtain only one new ob
servation if the period in the model were a 
year, and only four new observations if the 
period were a quarter. In the study of a sub
ject such as the national economy, the econ
omist is not able to run experiments at will. 
It is imperative, therefore, that in testing the 
validity of the model he bring to bear all his 
knowledge of broad relationships between 
economic variables based on past observa
tion. As an example, most present day econ
omists believe that, other things being equal, 
unemployment rises as output falls, and that 
interest rates are higher in extended periods 
of peak output than in extended periods of 
low output. A model whose predictions 
violated these relationships would be viewed 
skeptically by most economists. Ex-post sim
ulations allow researchers to test a model and

its underlying theory against past data, or 
interrelationships among various economic 
magnitudes based on past observation.

The accuracy of the ex-post predictions of 
a model over the past period whose data were 
used to specify the exact form of the model 
may not necessarily be indicative of the 
model’s ability to predict. Since the period 
used for testing is the same as that used to 
estimate general relationships, the model’s 
performance would be expected to be better 
over that period than over other periods.
Thus, the performance of the model over 
this “fitting” period may be more a reflection 
of the ingenuity and perseverance of the in
vestigator than the intrinsic value of the 
theory underlying the model. Also, a model’s 
accuracy may be affected by changes that 
occurred in the periods outside the “fitting” 
period. For example, if the equation deter
mining investment was fitted over a period 
where the investment tax credit was one rate 
and then used for predictions in a period 
when the tax credit was a different rate, it 
may be that the relationship between invest
ment (I) and income (Y) is substantially 
different for the two periods.

It should be emphasized that the building 
of a model need not predispose an investi
gator toward any particular theory. Different 
models maybe constructed embodying widely 
different conceptions of behavior for the same 
phenomena. The general relationships that 
the model builder posits and the specific 
forms he chooses for these relationships are 
critically important in determining the final 
model. If a model predicts poorly—assuming, 
of course, that it is based on accurate data 
and correct methods of estimation—the error 
lies with the theory on which the model is 
based—or at least the specific form of the 
theory that the investigator has embodied in 
the model. 13
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R e a l w o r ld  a p p lic a t io n s

The application of a model to real world 
problems and decisions involves a subjective 
decision by the potential model user. Much 
depends on the regard that the user has for 
the accuracy of the interrelationships between 
variables embodied in the model and the ac
curacy of the alternative methods available in 
predicting what he wishes to forecast. If a 
model that initially appeared to be based on 
theory inconsistent with prior beliefs never
theless predicted well (i.e., better than the 
alternatives) time after time, those previously 
held beliefs, or at least those inconsistent 
with the model, would come under serious 
scrutiny.

A mathematical model is also useful for 
drawing out the implications of hypothetical 
situations that may never have existed. For 
example, different hypothetical past levels of 
exogenous variables may be entered into the 
model and the results compared with each 
other, or with the results when actual levels 
of past exogenous variables are used. This 
type of investigation is useful in establishing 
which exogenous variables have been major 
determinants of economic movements and 
which have played only ancillary roles.

In addition, a model may be used to draw 
out policy prescriptions. Suppose an agency 
has discretionary control over the level of 
some economic variable (the policy variable) 
and has determined the path that it wishes 
another economic variable (the target vari
able) to follow in the future. By inserting the 
desired levels of the target variable into the 
model as one of the exogenous variables, the 
solutions would give the levels of the policy 
variable consistent with the desired levels of 
the target variable. The levels of government 
expenditures necessary to achieve a desired 
path for national income may be determined 

14 in this way. An extension of such model use

to examine policy rules also is possible, as in 
running simulations in which government 
expenditures are made to grow at a certain 
annual rate. These results could be compared 
with the results of other policy rules, or the 
results given by the actual level of govern
ment expenditures in ex-post simulations. 
The information from this type of use of the 
model would be particularly valuable for an 
agency able to control any of the variables.

R o o m  to  g r o w

The advantages of models as tools for the 
efficient investigation of complex economic 
phenomena are clear. The reason for the 
greatly expanded use of models in recent 
years, however, lies not with the advantages 
of models as economic tools, which have long 
been evident, but rather with recent develop
ments that have rendered the use of large 
models practical.

A prerequisite for the use of very large 
scale models has been the availability of 
adequate data. A model made up of 100 
equations may require for its operation 200 
or more data series, and an even greater 
number of data series for use in construction 
of the equations. Data of this type on a 
quarterly basis have been greatly expanded in 
the postwar years. The development of this 
data base—in quality, sophistication, and 
detail—has been the result of continuing im
provements in statistical collection.

More recently, there has been a dramatic 
breakthrough underlying the use of mathe
matical models. This has been the develop
ment and refinement of electronic com
puters. The computer not only can perform 
a great number of computations in a very 
short time, but it does so with great accuracy, 
an important consideration when so many 
computations are interrelated.

The estimation of a mathematical model
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involves not only the exact specification of 
the particular form of each equation but often 
a great deal of experimentation with various 
forms for each relationship. Without a com
puter, experimentation with alternative forms 
of the relationship would be sharply cur
tailed, and the specification of the particular 
form would be vastly more expensive in terms 
of resources consumed.

Depending upon the form in which a 
model is estimated, its solution may be ob
tained either by analytical methods that give 
the exact solution or by sequential approxi

mations that produce a solution at some pre
determined level of accuracy. If the model is 
of even relatively moderate size, either of 
these methods involves extensive computa
tional work which makes access to a computer 
a necessity in order to obtain solutions.

Future growth in the use of economic 
models will be influenced primarily by devel
opments in the analytical tools used to con
struct and utilize the models. New develop
ments in computers promise to play an 
important role in the expanding use of models 
to analyze economic phenomena.

15
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