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USERS’ GUIDE TO ECONOMIC FORECASTING SYSTEMS

1/FOR STATE POLICY DEVELOPMENT -

W. R, Maki, R. J, Dorf and R. W. Lichty~’

Over the past 20 years, regional scientists in government and the univer-

sities have participated in the development of an increasing number of state-

level and state-wide forecasting and policy evaluation studies. The list of

articles and books published on the results of these undertakings is in the

~/ Activity in this area haahundreds and growing by the score each year.

increased to the point where the most prestigious of the private economic

forecasters, including Chase Econometrics and Data Resources, now actively

seek clients for an expending range of state and substate economic forecasting

services. Active c~mpetition now exists among university researchers, govern-

mental staffs and private forecasting firms for the dollars spent for state

policy impact analysis and forecasting services. This competition has greatly

increased the options available to state officials when seeking such services,

but the complexities of the selection process have also increased.

Critical decisions are involved in selecting among the competing systems.

~/ This report is one of a series being prepared under the Minnesota
Regional Economic Impact Forecasting System (REIFS) Study. Earlier
funding for the study was provided, in part, by the Minnesota Depart-
ment of Administration and the Minnesota Energy Agency.

~/ The authors gratefully acknowledge the assistance of Mason Chen, Len
Laulainen and Don Newell in the evaluation of SIMLAB and of R. J.
Turnquist in the functional analysis of state government activities.

3_/ For a partial listing of regional and state econometric and input-output
models completed or reported since the mid-1960’s, see’%elected

References,” p. 16.
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The needed information must be specified, its relative worth must be determined,

and a set of performance criteria for evaluating the information must be ac-

quired. However, the development of a reasonable set of performance standards

for choosing between forecasting systems has proved an exceedingly complex,

if not confusing, issue for most decision makers. Technical arguments concerning

accuracy, validity, reliability, and consistency of alternative forecast ser-

ies are difficult to evaluate. This is further complicated by the lack of

literature on the operational nature of different forecasting systems.

The use of information in decision making is a prime consideration in

selecting a regional forecasting system. A state financ~department, for exam-

ple, depends on accurate quarterly forecasts of state revenues and cash flows

and balances. A detailed industry accounting of gross state product is unneces-

sary and, indeed, counter-productive in providing the needed revenue forecasts.

On the other hand, assessment of the regional economic impacts of extensive

mining development or expansion of agriculture and related activities requires

a detailed accounting of changes in industry output, employment and income

associated with assumed or projected investment and production. The importance

of the information in meeting resource management objectives and responsibil-

ities thus influences the selection of the forecasting system.

This paper is an attempt to piece together the current status of operational

state-level and state-wide, i.e., regional, forecasting systems in the United

States and Canada. The focus is on the operational use and design of ongoing state

and regional forecasting systems and how they are developing. A Minnesota

economic forecasting system is presented, finally, to highlight issues in the

use of such a system for economic impact analysis and forecasting.

Regional Forecasting Systems

Regional forecasting systems are available in a majority of the states
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and provinces of the United States and Canada (table 1). The development

and maintenance of these systems occurs generally within academic institutions.

Several of the systems were developed and housed in state agencies. Most of

the users of operational systems are in state government.

In operational terms, the forecasting systems are grouped into two general

classes -- econometric and input-output (table 2). This classification is in

terms of core models and it is not exclusive in that some operational fore-

casting systems use a composite of both types of models. The econometric

models that are operational at the state level are used primarily for revenue

and expenditure forecasting, The input-output models are used to evaluate

overall economic response to development or major policy changes. Econometric

models which were developed initially to deal with overall economic response

to policy changes have been abandoned or reformulated into input-output type

systems. Segregation of forecasting responsibilities between the two systems

stems from their operational characteristics.

The main operational differences between the two types of core models

result from differing abilities to deal with time and a wide variety of econo-

mic issues and problems. The econometric models deal readily with discrete

time intervals of short duration while input-output models are not time sensi-

tive. In tax revenue and expenditure management, the need is for forecasts

that are time specific , e.g.p quarterly or yearly, or which make the econometric-

type model the predominant choice. For large-scale growth and development

questions, the many-faceted input-output systems have proved more flexible,

especially in dealing with resource problems phrased in non-monetary terms.

Development of a fully operational regional forecasting system is an

evolutionary process (fig. 1). State agency staff or university researchers

typically start in a more or less random fashion, seldom from a preconceived
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I

Econometric Model input-Output Model ,

1.

2.

3.

4.

5.

6.

. 3

8.

9.

10.

11.

12.

13.

14.

15.

Derived from Keynesian model 1.

Exogenous variables obtained from national income and 2.
product accounts

Endogenous variables form regional income and pro- 3.
duct accounts

“Ela9ic” economic sectors intervene between exogenous 4.
(nation at) variables and total (regional) income and pro-
duct to “drive’’regional economy.

Aggregate economic (e. g., total employment) variables 5.
are related economically to form regional model for

deriving endogenous variables

Regression ona~ysis is used to derive coefficients for
forecasting model

statistical approach is best for short -term forecasting
ar~~business cycle analysis

Estimation of model parameters and confidence inter-
vak requires extended time series or cross-sectional
data (either discrete or continuous series)

Spat[al variables are typically excluded; if included,
however, they ma,y .significsntly affect results. i. e. ,

results may be sensitive to spatial to spatial consid-

eration

Non-economic aaccounts are difficult to incorporate

into mode L

Constrained optimization is not readily incorporated
into model

Time and effort involved in model implementation
is slight for simple model, Large for complw model

Model construction is highly technicaf but requires
mini.mai understanding of regional economic structure
and activity

An operational econometric model, including exogen-
ous variabtes, represents a complete regional fore-
casting system

Add-on feature9 require re-computation of econO -
metric model

6.

‘i,

8.

9.

10,

11.

12.

13.

14.

1s.

Derived from Walrasian mndel
I

Exogenous variables obtained from nfitlona[ income .ind I
product accounts and/..>r notional input-output accounts. I
Endogenous variables form regi ,nal input- Iu:pu L
accounts; derived variables form region~l inCOme ~rl~l pr~
duct accounts.

1

Final demand sectors (including exports) “drive” prod(lcd
tion system to yield industry gross outputs.

Disaggregate economic (i. e. , industry grnss input) var J
ialbes are related technt.,logically t~ f~rm tab~es ~f tech-
nical coefficients and output “multipliers” for der~vlng
tota~ effects of given demand changes. I
Mathematical solution (matrix inversil)n) is used t~ de-
rive output “multipliers” for impact analysis 1

Mathematical approach is best for simulating economy -
wide effects of projected (or assumed) changes in
spec”tiied ecogenous variables I

IModel parameters are derived from other studies; tests ,
of statistical reliability are not available directly from “
computational procedures.

Spatial differentiation of industry demands and gross outI
put variables is feasible in a multi-region representation
of inter-industry relationships

I

Non-economic accounts readily interface input-output
accounts in overall forecasting system

1
I

Constrained optimization procedures readily interface
input-output procedures in overall forecasting system

Input-output tables based on primary data are r,~stly to I

prepare; use of secondary data sources flreat W r~du~e’+ f
set-up costs, but, also reduces perceived I’!%iidJL\lt, V t)f
model for impact analysis and forecasting

Model construction (and use) reveals imPOrtant t+’chnica~

and economic linkages and develops ur.cler:~tanding of
regional economic structure and activity

An operational input-output model, inciuding exogenous

variab Ies, represents a static economy and, hence, IS
onty part of a regional forecasting system

Add-on features (i. e. , additional mo~u~e~) re~dily inter’
face an input-output model

..--—
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total system plan. Nonetheless, the development process usually is sequential

in that the input-output model is developed first, followed by the forecast-

ing modules, a series of auxiliary modules an~most important for operational

use~an interactive computer control module. This process implies, of course,

that any input-output model by itself is a low-return investment as an infor-

mation source. Only when the input-output model is used in conjunction with

other models or components, the potential of a truly flexible forecasting and

impact analysis system is achieved. However, the high cost of the core model

and auxiliary modules has deterred development of completely operational irtput-

output systems, thus resulting in widely varying levels of development and

operation of regional forecasting systems from state to state.

Forecast Information Users

Using the State of Minnesota as an example, certain

in the public sector are identified and their management

information users

functions are listed

(table 3). The listing of management functions serves as a partial surrogate

for a listing of information needs.
~/

Economic forecasts of one type or another are prepared and used in pro-

jects of each one of the 16 specified State departments and agencies. The

functional areas in which the projects are located range from central fiscal

and administrative services to general support activities. However, a large

number of the projects are concentrated in several specific areas: for example,

almost nine percent deal with natural resource management. In each of these

y Management functions are given in each edition of the “functional analy-
sis” prepared by the Bureau of Program Management and Budget Coordination
in the Minnesota Department of Administration.
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areas, forecasts are keyed (as in the national forecasting systems) to popula-

tion and labor force projections which, in Minnesota,an? prepared in the Office

of the State

A focus

system which

y
Demographer.

on information use draws attention to the need for a forecasting

relates data to decisions. Data lacks value as information without

an intervening capability for analysis and interpretation. An information

system includes the three related entities -- the data system, the forecasting

system, and the information user.

The forecasting system, like the data system, starts with concept building.

Most forecast data systems are based on statistical series built from business

reports. The initial concept for these data systems originated from, m is rela-

ted to, legislation, not economic theory. In the forecasting system, its

development relates to both the data system --imperfect as it is-- and the

information user. A forecasting model -- statistical ancl/or mathematical ..

is built to operationalize the forecast concept. The model then is fitted

and tested as a forecasting tool. Only after these steps are completed is

the system operational in the sense that it provides reliable forecast output

for the information user.

Along with a functional analysis of government, an input-output based

forecasting system has been developed in Minnesota. The two independent,

but related, efforts are brought together in an examination of specific

information needs in state government and the use of the Minnesota regional

y Minnesota Population Projections: 1975-2000,
Minnesota Labor Force Projections, July 1976;
Division of Development Planning, 101 Capitol
MN 537010

November 1975 and
State Planning Agency
Square Bldg., St. Paul,



10

economic impact forecasting system in meeting the perceived information needs

(table 4).

The Minnesota forecasting system is composed of i]llfour operational

elements described earlier (table 5). The computer interactive control module

in this sytem is represented by the Minnesota Regional Development Simulation

Laboratory -- in short, SIMLAB. A two-region matrix of 95 sectors each is

used as the core input-output module. A multi-sector demamlforec.asting module

is linked to the two region input-output tables and other operational modules

-- a total of nine core and auxiliary modules. These nine modules are listed

with the key operational variables used in each module. It is these modules

that provide the primary economic impact forecast series for use in operational

and developmental decisions within state agencies.

Detailed analysis of selected projects shows considerable expenditures

for basic information acquisition and utilization. A major portion of the total

expenditures was for operational, rather than developmental, data and forecasts.

Most agencies have some forecasting needs that are short and time-speci-

fic while others operate in a long-term perspective. Those agencies that

have the short-term horizon are almost totally concerned with decisions affec-

ting ongoing programs while those that deal with policy development have a

non-specific time horizon. While these are not mutually exclusive condi-

tions, one system could not meet all forecasting needs of all departments or

agencies. Nor does the level of agency activity mean that an economic impact

analysis and forecasting is or is not justified. The listing of the modules

in SIMLAB in relation to perceived project information needs and the relation

of each project to forecasting system development is presented, therefore,

as a guide to potential interaction between forecasting system and information

user in certain functional areas of state government, as illustrated by the
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Table 5. Sequence of Module Development in Minnesota Regional Economic
Impact Forecasting System,

Develop-
ment No. Title
Stage

A. Building input-outputmodel ,,

1. Production *

Cross output (realized)
:: G,rossoutput (demand limit)

Gross output (output-increasing capacity limit)

:: Gross output (pollution abatement capacity limit)

e. Gross output (employment limit)

B. Building demand forecastingmodules

2. Export Market

U.S, Industry gross output
:: Regional market share
c. Change in regional marke~ share

3. Investment

a. Replacement investment,output increasing
b; Expansion investment, output increasing
c. Expansf.oninvestment,pollution abatement
d. Output-increasingcapital
e. Pollution abatement capital

4. Demand

Personal consumption expenditure:
:: Groae private capital formation

Net inventory change
:: Federal government
e. State and local government

c. Building auxiliary modules

5. Income .

Employee compensation,by industry
:: Indirect taxes, by industry
c. Capital depreciation, output-increasing
d. Capital depreciation, pollution abatement
e. Business income (retainedearnings, dividends and direct taxea)
f. Regional imports

6. Employment

a. Employment, by industry and occupation

7. LaborForce

Total population, by age snd aex
;: Unemployed l~bor force, by occupation
c. In-commuting employment, by occupation
e. Resident employment, by occupation

8. Population
.

a. Total population, by age and aex
b. Total births, by sex
c. Total deaths, by age and sex
d. Total in-migration,by age and sex

9. Households

Total households, by income claaa
:: Total personal income, by income claas
c. Total personal income tax, by income claaa
d. Total personal taxes, by income clasa
e. Total personal savings,.by income class

D, Building interactive computer control program



Minnesota experience.

Forecast System Development

Presented at this time as a case study in building and using a regional

forecasting system is the Minnesota system cited earlier. The modular design

of this system provides for systematic reduction of a highly complex regional

economy into a computable model which is, then, tested and fitted to various

data -- time-series, cross-sectional (including survey), and engineering.

Additional modules readily interface existing modules in the total system

concept. System utilization is facilitated by the modular construction and

the user-activated computer programs. The SIMLAB programs make use of cen-

tralized high-speed computer facilities in the creatfon of alternative regional

6/
futures from any terminal hook-up in the state-

Only a few state forecasting systems make use of modular construction.

In SIMIAB, eight of the nine core modules are completed for several state and

substate (Minnesota) regions. Under construction are the household and the

fiscal modules. An energy system module will be prepared, also, along with

a water industry module. Among the nine core modules, a total of 45 different

sets of variablea are used. The additional modules will more than double the

current SIMLAB data base.

Currently, the data base for each module is developed for 1970. Nearly

complete data series exist for selected years, including 1972 and 1974. When

the 1972 U. S. input-output tables are available, the entire SIMLAB data base

~1 A detailed discussion of SIMLAB operation and use in regional impact
analysis and forecasting is provided in USERS’ GUIDE TO SIMLAB 11 by
W. R. Maki, L. A. Laulainen, Jr., M. Chen, and D. R. Newell, Department
of Agri. and Appl. Econ.
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will be updated from 1970 to 1972.

The modular approach to forecast system development facilitates the use

of SIMLAB in special purpose studies, e.g., copper-nickel and peat land devel-

opment in northern Minnesota and irrigated agriculture development in west

central Minnesota. In each study, a two-region input-output program (based

on an expanded 1970 U.S. input-output table) is used in the preparation of a

9.5to 112 sector regional input-output model. The detailed sector breakdown

is aggregated to a smaller number of sectors in SIMLAK--35 to 65 sectors--the

maximum currently feasible.

Institutionally, the Minnesota regional economic impact forecasting system,

of which SIMLAB is a part, is located at the University of Minnesota. Insti-

tutufonal coordination between state agencies and the University occurs as

special studies are initiated in collaboration with particular state agencies,

For state agencies planning to use the system, funding and staffing

problems persist. Neither the level of agency funding nor the timing of its

use is favorable for efficient deployment of system capabilities. The time

frame for project completion is of such short duration that additional staff

cannot be acquired and trained to carry out the prop~sed project tasks. The

agencies which could acquire staff usually lack commitment or funding for

proper staff training in system development and use. University training of

students in the theoretical foundations of the system and its operational

characteristics has been minimal, hence; few trained persons have been avail-

able to state agencies. Attempts to reduce system implementation costs by

combining different agencies projecta into one also have failed. Different

agencies have different planning time frames and different data needs. The

controversy between econometric and input-output models also enters the
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evaluation process within each agency. Only limited effort has been made,

finally, to encourage agencies with similar information needs to work together.

The changing nature of state policy development issues limits and, also,

extends the use of SIMLAB. A majority part of state agency information needs,

in terms of number of projects and dollar amounts, are in the fiscal and

environmental areas. In this framework, the input-output based forecasting

system has continued to prove its flexibility. Fiscal modules are now being

developed to interface the nine core modules and the ecological modules.

Existing user manuals will be expanded to cover these areas in efforts to

improve the use of SIMLAB and the related data base for state policy develop-

ment purposes.
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