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Annals of Economic and Social Measurement, 2/3, 1973 

RESEARCH METHODOLOGY 

IDIOM*: AN INTER-INDUSTRY, NATIONAL-REGIONAL POLICY 

EVALUATION MODEL 

BY STEPHEN P. DRESCH AND ROBERT D. GOLDBERGT 

1. ORIGINS 

This article briefly describes the present status of a public policy evaluation model 

currently being developed by the authors at the National Bureau of Economic 

Research. The theoretic origin of the model is embedded in the development of 

differential incidence analysis within public finance theory. The most important 

single insight of modern incidence theory is that the effects of government policies 

can only be assessed with reference to some base, i.e. the configuration of the 

economy (e.g. the factor and size distributions of income) under some alternative 

public policy. In brief, it makes no sense to talk of the “absolute” effects of one 

policy; it is only possible to identify the differential effects of one policy as an 

alternative to another. And it is this type of differential incidence question which 
IDIOM is designed to answer. 

The development of IDIOM represents the confluence of several more 

specific research efforts which led in a common direction and were subject to 

similar analytical constraints. The first and analytically most important was a 

study of the effects of a substitution of a value added tax (VAT) for the U.S. cor- 

porate income tax (CIT) [Dresch et al]. Initially limited to projecting the probable 

sectoral price effects of this potential change in federal tax structure, it was readily 

apparent that the really interesting consequences of such a tax substitution were 

not the price changes per se vut the more fundamental changes which these irmuplied 

in such areas as income distribution, the level and composition of investment, and 

international trade flows. The extension of the study in these dimensions was 

necessarily accomplished on a rather ad hoc basis, marrying the price effects 

analysis with more-or-less compatible models of the processes and systems under 

examination. The most serious liability in this procedure was the impossibility of 
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interactively analyzing the price and income distribution-in vestment-international 

trade-et al effects: The analysis was entirely uni-directional, with price changes 

generating responses which did not in turn further influence price. 

The second impetus to model development evolved out of a series of studies of 

differential regional consequences of alternative federal tax and transfer policies, 

undertaken with support from the Economic Development Administration of the 

U.S. Department of Commerce. These studies stimulated model development in 

three ways. First, while each study [Dresch 197:1a, Hosek 1972a, Hosek 1972b, 

Dresch, 1971b) focused on a particular set of policies (e.g. intergovernmental 

grants, welfare reforms, tax changes), they were clearly related in terms of an 

underlying theoretic conception of the most interesting questions and of the most 

effective techniques of analysis. Thus, a model such as IDIOM was foreseen as 

making these common origins explicit and as reducing the cost and increasing the 

potential relevance (comparability, ease of updating, etc.) of the individual analyses. 

Second, without a systematic means of incorporating responses by the rest of 

the economy to alternative government programs it was impossible to go signi- 

ficantly beyond very narrow, accounting-type analyses, identifying, e.g., immediate 

changes in government budgets or income distribution. However, the truly 

significant differences between alternative policies probably derive more from 

differential behavioral responses than from the more superficial, apparent dif- 

ferences between policy instruments. Similarly, programs which appear to be 

identical in accounting terms may be found to differ radically if responses by the 

rest of the system are taken into account. Unfortunately, extensions in this direction 

could again only be undertaken on a very ad hoc basis, in absence of an integrating 

framework for analysis. Hence the need for a model such as IDIOM. 

Finally, the suspicion has gradually gained force among those involved in 

the analysis that policies avowedly designed to affect certain types of behavior or 

to bring about certain specified effects may not be the most significant means by 

which government alters those particular variables or achieves particular objec- 

tives. For example, general government fiscal policies might have an influence as 

great or even greater on the interregional distribution of economic activity than 

policies explicitly designed to affect this distribution. Proper evaluation of these 

more general policies, i.e. of the class of policies not amenable to simple accounting 

analysis, necessarily required a more sophisticated set of analytic tools [Dresch 

1972a]. 

A study of the implications of major military expenditure reductions, under- 

taken for the United Nations with the financial support of the Ford Foundation, 

provided the third stimulus to general model design [Dresch 1972b]. This study, 

focusing on the differential effects of alternative types of military expenditure 

reduction (e.g. strategic vs. non-strategic) under alternative assumptions concern- 

ing the means by which this decline in aggregate demand would be compensated, 

represented by an attempt to extend the tax substitution analysis into the govern- 

ment expenditure domain. Again, it proved to be impossible to trace through 

many of the system responses to these various policy changes. It was even difficult 

te specify how particular governmental objectives might be brought about, e.g. 

by what means personal consumption expenditure would be increased to compen- 

sate for the decline in military spending. Clearly, changes in tax policy could be 
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employed, but the framework for the specification of such changes and for the 

analysis of their effects, e.g. on the geographic distribution of economic activity, 

did not exist. Hence, the lacunae of the analysis were more significant than the 

contributions it could in fact make. 

It is from the interweaving of these strands that IDIOM has taken form. 

The present version goes only part way to fill the voids encountered in the pre- 

ceeding phases of these studies. However, even in its current form IDIOM at 

least provides a basis for continued analytical development. Most importantly. a 

conceptual framework now exists which will permit the cumulative extension of 

analytic capabilities. Thus, even a rough prototype represents an important 

step forward. 

2. AN OVERVIEW OF THE MODEL 

IDIOM is basically a two-stage model, consisting of a primary National 

Model and a secondary Regional Model. The National Model begins with a set of 

exogenous or predetermined final demands (exogenous or predetermined compo- 

nents of GDP). The production required to fulfill these exogenous final demands 

generates the income of labor and of capital owners. These incomes then serve to 

determine endogenous consumption final demands via consumption functions. 

The system is equilibrated when the incomes generated by the fulfillment of all 

final demands, including endogenous consumption, just induce the corresponding 

level of consumption demands. 

Thus, the income determination component of the National Model is in 

essence a rather simple Keynesian multiplier model. Exogenous components of 

GNP operate via the multiplier (that is, the consumption function) to determine 

the level of income and output. The departure from the simple Keynesian model 

resides in the specification of the exogenous final demands: rather than as scalar 

magnitudes, e.g. investment or government expenditures’, these appear as vectors 

of final purchases from individual producing sectors. In addition, these sectors are 

represented via an input-output model as making intermediate purchases from 

other sectors, with each sector exhibiting unique capital and labor input (income 

generation) coefficients. Thus a change in either the level or in the sectoral composi- 

tion of exogenous demands induces changes in the level of income. The effect of a 

change in composition operates through a changed distribution of income between 

labor and capital. Thus, the value of the multiplier depends on the capital and labor 

income consumpiion functions, and in addition on the sectoral distribution of 

exogenous and endogenous demands (determining the distribution of income 

between capital owners and labor). 

Public policy enters the National Model either through the government 

components of exogenous final demands, through tax leakages from the income 

stream, or through consumption by recipients of transfer payments. Thus, in 

principle, the model can assess the effects of any policy substitution which can be 

represented by a change in taxes, expenditures or transfers. However, the present 

level of sophistication incorporated in the model is not adequate for the analysis 

of many fiscal changes which might be of interest. This limitation, it should be 

noted, is one of development and not of conceptual o7 analytical inadequacy. 
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The model is designed to assess policy substitutions. First, on the basis of a 

given set of exogenous final demands the model is solved. Solution of the model is 

represented by solution values of all relevant variables, e.g. GDP, labor and 

capital income, employment by industry and occupation, raw materials require- 

ments and effluent production. At this stage a policy change, e.g. a reduction in 

defense expenditure, is introduced into the system, and a compensating policy 

instrument, e.g. an increase in federal non-defense spending, is indicated. On the 

basis of some prespecified compensation criterion, e.g., unchanged employment, 

GDP or labor income, a compensating change in the second instrument is then 

determined. The resultant changes in all relevant variables then indicate the 

differential consequences of the policy substitution, given the criterion for com- 

pensation. 

The Regional Model (designed on the basis of previous work [Leontief et al 

1965]) begins with the solution of the National Model. One product of the National 

Model is a vector of sector (industry) outputs. A subset of industries is designated 

as “national industries,” primarily on the basis of high degrees of interregional 

trade and the presumption of the existence of “‘national’’ markets for their outputs. 

For these national industries total outputs are distributed over regions according 

to a predetermined distribution matrix indicating the share of each region in the 

total output of each national industry. The underlying distribution matrix is 

exogenous in the current version of the model, but in later versions it will be possible 

to introduce lagged adjustments into the regional distributions of national 

industry outputs, employing such variables as profitability to modify the distribu- 
tion matrix over time. 

In a similar manner, the exogenous final demands from “local industries” 

(all non-national industries, primarily services) are distributed over regions, in 

this case employing an industry-region matrix for each exogenous final demand. 

Thus, the regional distributions of military and of fixed investment purchases 

from the construction sector (a local industry) may differ from each other, reflecting 

the underlying difference in the regional distributions of military relative to 

investment activities. 

The only significant departure which the Regional Model makes from the 

National Model is in the treatment of capital income. For the National Model 

capital income is endogenous. However, once determined at the national level it 

could be distributed regionally in one of two ways: First, capital income generated 

by production in a region could be assumed to be received by residents of the 

region. Alternatively, national capital income could be assumed to be distributed 

over regions according to a more basi. distribution of capital ownership. Because 

the second seemed more sensible, capital income, and hence consumption out of 

capital income, are distributed to regions on the basis of capital ownership, and 

are predetermined in the Regional Model. 

At this point the most blatant oversimplification of the model stands out 

very clearly. The consistency between the National and Regional Models is 

insured only by assuming that the entire structure of the productive process is 

identical across regions. This assumed identity extends from the intersectoral input- 

output relations to the labor and capital shares of income. Thus, once determined 
at the national level, capital income is invariant with respect to the regional 
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distribution of economic activity, and hence capital income can be distributed 

interregionally on the basis of capital ownership, unaltered by interregional 

distributions of output. 

Having distributed the outputs of national industries across regions, given 

the assumption of identical wage shares of income, the consumption final demands 

of employees of national industries have also, simultaneously, been regionally 

distributed. Thus, the only endogenous component of final demands at the 

regional level is the consumption by loca! employees of local industries. Simul- 

taneous solution of the implied set of intra-regional equations results in a con- 

figuration of outputs of regional (local) industries consistent with the assumed 

distribution of national industry outputs, of capital income, and of national and 

local industry employee consumption demands. 

To summarize, local industry outputs in a region must be sufficient to meet 

demands on local industries emanating from (a) the predetermined outputs of 

national industries within the region (intermediate purchases by national from 

local industries), (b) the predetermined regional shares of exogenous (including 

capitalists’ consumption) final demands from local industries, (c) the consumption 

demands on local industries by local employees of national industries, and (d) the 

consumption demands on local industries by employees of local industries them- 

selves. The critical assumption is that any purchases within a region from local 

industries must be supplied from within the region. For national industries there 

are no barriers to interregional trade, and the regional distribution of output can 

be made exogenously. In the case of local industries, however, there is by assumption 

no interregional trade, and as a result, the regional distribution of outputs of local 

industries is endogenous, determined by the prior distribution of other activities. 

The introduction of policy changes in the Regional Model parallels the 

National Model. Base solution values for all regions (for such variables as outputs, 

incomes, etc.) are determined, and the changes in these induced by a nationally 

compensating policy substitution are then determined.’ Thus, the compensation 

criterion is applied only at the national level, with no requirement that the policy 

substitution be compensating in any individual region. For example, if the com- 

pensation criterion is unchanged total employment, the model generates changes 

in policy instruments which hold national employment constant; employment 

in any given region may nonetheless change significantly. It is the identification of 

such regional non-neutralities which is the objective of the Regional Model. 

Thus, the policy evaluation function of the model is initiated by specifying 

the policy instruments which are to change and a compensation criterion. The 

model then generates the changes in all relevant national and regional variables 

induced by the policy substitution. Thus, it is possible to evaluate alternative 

policies on the basis of differential effects in relatively disaggregated dimensions. 

3. IMPLEMENTING THE MODEL FOR THE UNITED STATES 

The basis for the implementation of the model is an 83-order input-output 

matrix designed to represent the U.S. economy in 1970. All coefficients and vari- 

ables are expressed in constant 1970 prices. The usual productive sectors are 

supplemented by general government and household employment sectors, 
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resulting in a disaggregation of the economy into 86 sectors. All solution computa- 

tions are performed at this level of disaggregation. However, provision is made to 

output the results of the analysis at the level of 39 aggregated or 16 more highly 

aggregated sectors. 

The current version of the model identifies nine major final demand compo- 

nents, with provision of up to twelve, exclusive of policy substitution vectors 

(AY/ and Y'). These include: 

. labor consumption 

. Capitalist consumption 

. transfer consumption 

. private fixed investment 

. Net inventory change 

. gross exports 

. federal government defense 

. federal government non-defense 

. State and local government. OMmOANINUMN PWN 

Of these, the first two are endogenous, and the first three display identical distribu- 

tions over sectors, mirroring the actual 1970 composition of personal consumption 

expenditure. Even in its current form it is possible to decompose defense final 

demand into two components, strategic and non-strategic defense, increasing 

the total number of final demands to ten. 

TABLE 3.1 

IDIOM DIMENSIONALITY 

Dimension 

Pre- 
programmed Current 

Symbol Designation Potential Actual 

nn Producing sectors 90 86 
Intermediate 
Aggregation 39 
High Aggregation 16 

n National industries 60 

1 Local industries - 26 

m Final demands 12 9-10 

r Regions 51 51 
Regional Aggregation 13 

° Occupations 25 25 

q Raw Materials 11 11 

u Effluents 14 14 
Air pollutants 5 
Water pollutants 14 8 
Solid waste 1 
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The model currently identifies twenty-five occupations, the last four of which 

simply represent total employment in sectors for which no occupational distribu- 

tions were available (three government sectors and household employment). 

Eleven raw materials are identified in the materials requirements matrix, chosen 

for their relevance as exports of developing countries, a dimension of particular 

interest in the disarmament analysis. Finally, fourteen distinct effluents are 

identified in the effluent matrix : five air pollutants, 8 water pollutants, and a single 

solid waste category. 

The Regional Model operates at the level of fifty-one separate regions (fifty 

states plus the District of Columbia), with provision for aggregation of the results 

into 13 regions. In addition, the Regional Model distinguishes between 60 national 

industries and 26 local industries. 

The dimensionality of the model is summarized in Table 3.1. Sources of data 

are identified in Table 3.2. 

TABLE 3.2 

IDIOM PARAMETER AND DATA DOCUMENTATION 

Parameter/Input Data Source 

(1) A matrix of direct I-0 coefficients for 1970 
(originally in 1958 prices, adjusted and 
rebalanced using 2, 3, and 4) 

(2) A matrix import coefficients, 1969 
(3) Vand component T¥, K®, S*, T° vectors, 

value added, 1969 
(4) Index of 1970 prices, 1958 = 100, by sector 
(5) K matrix of 1970 capital requirements by user 

and producer industry 
(6) E vector of 1970 employment coefficients 

(7) 0 matrix of industry occupational distributions 
(8) M matrix of raw materials requirements coeffi- 

cients by sector, c 1963 at 1963 prices (adjusted to 
1970 price basis using 9) 

(9) Index of 1963 prices, 1958 = 100, by sector 

(10) U matrix of effluent coefficients, 1967-79 

(11) Y‘ final demand vectors, 1970 ‘converted from 
1958 to 1970 prices) 

(12) Personal tax and savings rates 

(13) D* national industry distribution matrix, by 
industry and state, c. 1970 

(14) D? capital income distribution vector, by state, 
1970 

(15) D® transfer payment distribution vector, by 
state, 1970 

(16) D*« exogenous final demand local industry dis- 
tribution matrices, c. 1970 

“Projections °70 Input-Output Table,” U.S. 
Bureau of Labor Statistics 

Cybermatics, Inc. 

(W. Halder Fisher and Cecil H. Chilton] 

Unpublished, U.S. Bureau of Labor 
Statistics 

[W. Leontief and P. Petrie] 

Harvard Economic Research Project 
(from U.S. Office of Business Economics) 
{International Research and Technology 
Corporation] 
Distributions : U.S. Office of Emergency 
Preparedness and University of Illinois 
Center for Advanced Computations, un- 
published. 1970 Control Totals: U.S. 
Bureau of Economic Analysis 
Estimated by us from 1969 and 1970 data, 
adjusted 
Output (sales, shipments, etc.) by state from 
Censuses of Agriculture and Manufacturing, 
Mineral Yearbook et al. 
Property and proprietors’ income (Statistical 
Abstract) 
Transfer payments (Statistical Abstract) 

Construction contracts, payrolls, etc. 
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4. DISARMAMENT: AN APPLICATION OF THE MODEL 

This section draws upon a study of the domestic consequences of a U:S. 

military contraction [Dresch 1972b] to briefly indicate the substantive application 

of IDIOM. The analysis assumes a significant military contraction, amounting to 

20 percent of the 1970 U.S. military budget, or about $15.2 billion out of total 

defense spending of over $75 billion. This contraction is further assumed to take 

the form of either (a) an across-the-board reduction in all military programs 

(denoted GD) or (b) a reduction only in military activities of a strategic nature 

(denoted SD). In the latter case, the $15.2 billion expenditure reduction would 

equal approximately 95 percent of total strategic expenditure, effectively a case of 

complete strategic disarmament. The first case can be considered reflective of a 

comprehensive balance force reduction. 

Five alternative types of compensating expenditure are examined: 

(1) U.S. exports to developing countries (EDC), 

(2) U.S. machinery and transportation equipment exports (ME), 

(3) personal consumption (PC), 

(4) social and educational services (SS), and 

(5) private fixed investment (FI). 

The first two are designed to reflect a diversion of resources to international econo- 

mic development. The third (personal consumption) is specifically assumed to 

take the form of the enactment of the Nixon Administration’s proposed Family 

Assistance Plan, while the fourth (social services) assumes a proportionate expan- 

sion in all state-local government expenditures for health, education and related 

services. 

For each of the resultant ten cases (two disarmament and five compensating 

expenditure scenarios) the compensating expenditure increase was determined 

which would just hold aggregate employment constant when defense expenditure 

was reduced by $15.2 billion (20 percent). The consequences of the compensated 

disarmament substitutions are summarized in Table 4.1. The following tables 

indicate the differential effects of the substitutions (as proportions of base 1970 

values) for employment by industry (Table 4.2), employment by occupation 

(Table 4.3), capital requirements by type of capital good (Table 4.4), raw materials 

requirements (Table 4.5), effluent generation (Table 4.6), and employment by 

region (Table 4.7). For a more detailed description of the underlying analysis and 

discussion of the implications of those applications of the model, the reader is 

referred to the report to the United Nations cited above. 
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5. CONTINUING MopeL DEVELOPMENT 

The conceptual foundation for current NBER research in the public policy- 

public finance area is the conviction that public policy must be viewed in closed, 

differential incidence terms, i.e. that the consequences of a full menu of policy 

change must be examined with reference to both direct effects and indirect be- 

havioral responses. This type of closed-system analysis requires, by definition, a 

general equilibrium approach, one incorporating the important elements of the 

system which are influenced by alternative policy actions. 

The obvious difficulty with such an approach to policy evaluation is the 

complexity of the system which it is necessary to represent. From the beginning of 

this research effort the tension between ultimate objectives and more immediate 

policy relevance has been purposely maintained, and an incremental approach 

which would both move in the desired direction but also be capable of intermediate 

analyses of more than academic interest has been sought. After two years of 

effort directed to the concrete development of this type of evolutionary policy 

analysis capability, we believe that a most fruitful research program has been 

established, one which is directly focused on the long run goal of developing a 

closed, general equilibrium system but also one which permits continuing applica- 

tion of the analysis capabilities as they develop. Furthermore, we now believe that 

the long-run objectives are clarified and strengthened by this interactive approach. 

Attempts to evaluate, even imperfectly, current policy options have suggested valu- 

able directions and methods for the more basic research efforts. 

In its current form, IDIOM provides both a skeletal framework for further 

analytical development and a tool for actual policy evaluations. Thus, the real 

value of IDIOM is its usefulness as a foundation for further research, both basic 

and applied. Several parallel lines of continuing model development and associated 

applications can be clearly indicated. Although the prototype has only just been 

operationally completed, a sufficient pause for reflection on the most productive 

method of organizing further research and analysis has been possible. The result 

has been a provisional decision to focus efforts and resources on a very few areas 

of model development, with extension into other dimensions as appropriate 

personnel and financial support become available. The areas in which resources 

will initially be concentrated are: 

1. Elaboration of the compensating policy substitutions framework. Currently, 

the policy evaluation capabilities of the model are limited to alternative policies, 

each of which can be directly expressed as a change in a final demand vector, e.g. 

the replacement of a defense final demand vector by a vector of federal non- 

defense demands. Thus, inany policy actions of interest cannot be evaluated with 

the current model, specifically those which appear initially as changes in tax rates 

and structure. For example, a specified defense reduction to be compensated by 

increases in consumer demand induced by a federal tax reduction cannot now be 

analyzed. Similarly, analysis of one change in the tax system to be compensated by 

another is beyond the immediate capability of the model. Extension of the model 

to incorporate tax variables either as the pre-specified or as the compensating policy 

change involves only rather simple algebraic elaboration and is the highest priority 

for the completion of prototype IDIOM. When this capability is added, it will 
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be possible for the model to determine the degree of change in a tax variable 

required to compensate for a prespecified change in some other policy variable 

(final purchase or tax) so as to maintain, e.g., employment or the government 

surplus constant, taking into account the effect of the tax change on non-govern- 

ment demands. 

2. The incorporation of price and wage determination. The model currently 

incorporates prices and wages only implicitly, effectively taking both as given, 

independent of changes in such factors as tax rates or levels of output or employ- 

ment. Clearly, for the analysis of tax system changes the incorporation of price and 

wage adjustments is essential. Also, in any situation in which factor earnings or 

levels of output or employment (either in the aggregate or for an individual sector 

or occupation) change dramatically, price and wage responses would be expected 

to occur, and these would serve to modify the effects on the system of the specified 

policy changes. Thus, it is vitally important that the model incorporate these 

adjustments of the system to policy- changes. The development of a flexible, 

interactive mechanism for price and wage determination is essential to the model 

and is a major objective for the intermediate future. 

3. The development of the household model. The model currently represents 

the household sector only in the aggregate. Because one of the primary concerns in 

the assessment of alternative policies is the effect on income distribution, the 

elaboration of this dimension requires the immediate devotion of effort and 

resources. Effectively, it is necessary to disaggregate the household sector by 

income class and other relevant variables. This involves employing a sample of 

representative households to which employment (by occupation, industry, and 

region) can be attributed. On this basis the distribution of labor income can be 

determined. With information on household wealth, non-labor income can also 

be distributed. By identifying savings, the distribution of wealth (and of non-labor 

income) can be successively monitored. 

4. The development of an investment model. In the current model investment 

demand is exogenously determined. However, we have identified capital goods 

requirements necessitated by the solution bills of goods, both by capital user and 

capital goods producer industry. This would provide the foundation for entering 

investment demands endogenously. Various types of investment models could be 

employed, e.g. accelerator models relying on changes in sector outputs, cash flow 

models keyed to profit levels, or classical models relying on profit rates. A general 

model incorporating elements of each, with provision for flexibly analyzing the 

consequences of alternative conceptions of the determinants of investment would 

probably be most productive as a framework for an endogenous investment 

determination system. An interesting development in this context would be the 

incorporation of monetary policy, a dimension of policy currently excluded. 

Both monetary policy and investment determination would have to be tied back 

to price, wage and output determination. 

5. The incorporation of an environmental policy capability. At present, the 

model simply identifies the levels of effluents generated by the productive process 

given current technology and practice. It would be possible to explicitly identify 

effluent abatement sectors [Leontief and Ford] and represent purchases of their 

services by other sectors and outputs of the effluent abatement sectors (pollution 
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abatement, secondary products, etc.), identifying (a) those cases in which pollution 

control would be profitable on its own (due to secondary products) and (b) the 

effects on the system of various legislated abatement requirements (consequences 

for income distribution, prices, effluent levels, etc.). 

6. Endogenous treatment of international trade. The assumption of the present 

version of the model is that import coefficients for both final demands and pro- 

duction are fixed. A very interesting extension would relate these to prices of import 

competing domestic goods relative to world market prices. Similarly, the effects 

of relative price changes on export demands could also be incorporated. 

7. The incorporation of labor markets and migration. This represents one of 

the most important future developments of IDIOM. It would involve incorporating 

a supply side to the labor market, through the household model, identifying the 

determinants of shifts of workers between occupations, industries, and regions. 

Effectively, it would bring together the initial, simple wage determination system 

and the household sector. The interregional migration component, in concert 

with the investment model, would permit the evaluation of alternative regional 

development policies. 

Yale University and 

National Bureau of Economic Research 
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APPENDIX: THE ANALYTICS OF IDIOM 

1. THE NATIONAL MODEL 

In its prototype form the national component of IDIOM combines a very 

simple, rarefied income determination model with a conventional input-output 

model, resulting in a variant of a closed input-output model. This section will 

first present the National Model in algebraic detail, and then will devote greater 

effort to explanation and rationalization. 

In the algebraic presentation, capital letters denote vectors and matrices, 

with dimensions specified in parentheses. In some cases it will be necessary to 

express previously defined vectors as diagonal matrices, in which case a bar will 

appear over the letter ; e.g. ifthe vector V(n x 1)is expressed V it will be understood 

that V(n x n) contains the elements of V on the diagonal, all other elements of V 

being zero. A bold face vector designation, e.g. C, indicates a square matrix 

formed by repeating the vector ; thus if C(n x 1), then C(n x n) = [C,C,..., C}. 

Lower case latin letters indicate scalar magnitudes, e.g. GDP and non-vector tax 

rates. The symbol 1, will denote a vector, all of the elements of which are unity. 

The primary variables and parameters entering the National Model are 

indicated in Table I-1. Employing this notation, the model is solved by determining 

the vector of total outputs, X, and the vectors of labor and capitalist consumption, 

Y' and Y?, as a function of the exogenous final demands, Y* through Y”. 

From the input-output condition that final demands equal total output minus 

intermediate requirements, 

(3.1a) (Y' + Y2 +... ¥") = X — AX =(I — A)X 

or 

(3.1b) X w= (1 — A) 4{Y' +...4+ ¥™. 

If all of the final demands were known, the model would be solved. However, 

labor and capitalist consumption are functions of the corresponding incomes. 

Total gross domestic product (GDP) is 

(3.2) GDP = X’V. 

To obtain disposable labor and capital incomes the following must be removed : 

(3.3) Indirect Business Taxes = X'V T® 

(3.4) Depreciation = X’V(I — T®)K® 

(3.5) Corporate profits taxes = X’V(I — T®)(I — K)(I — S“)T*. 

Thus disposable labor and capital incomes (z, and z,, respectively) are given by 

(3.6a) z, = (1 — t)X’V(I — T*®\(1 — K?)s* 

(3.6b) z, = (1 —t,)X’V — Ta — Ryu — $41, — T°) 
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TABLE I-1 

BASE NATIONAL MODEL VARIABLES AND PARAMETERS 

n 
m 

X(n x 1)* 
Y(n x 1),i = 3,m 
Y'(n x 1)* 
Y?(n x 1)* 
C(n x 1) 

A(n x n) 
Vin x 1) 
T*(n x 1) 
K®(n x 1) 

S“(n x 1) 
Tn x 1) 

t 
ty 
Si 
Sx 
t, 
Sn 
E(n x 1) 
O(o x n) 

M(q x n) 

U(u x n) 
K(n x n) 

the number of producing sectors 
the number of separate final demand components, the last m — 2 of which are 
exogenous 
total output vector 
exogenous final demand vectors 
endogeneous labor consumption vector 
endogenous consumption from capital income 
consumption distribution vector, the elements of which sum to unity, indicating 
the sectoral distribution of consumption final demands 
matrix of interindustry direct input requirements coefficients, per unit of output 
vector of value added coefficients 
vector of indirect business taxes, as a proportion of value added 
vector of capital depreciation rates, proportion of value added net of indirect 
business tax 
vector of labor shares of value added net of indirect business tax and depreciation 
vector of corporate profits tax rates, proportion of capital’s residual share of 
value added (net of labor, indirect business tax, and depreciation) 
tax rate on labor income 
tax rate on capital income (net of corporate tax and depreciation) 
labor savings rate (out of disposable income) 
capital savings rate (out of disposable income) 
aggregate government personal transfer payments 
savings rate out of transfer income 
employment coefficients vector (employment/output) 
occupation distribution matrix, 0 = number of occupations (distribution of 
employment by industry over occupations) 
raw materials coefficient matrix, g = number of materials (materials require- 
ments/output) 
effuent coefficients matrix, u = number of effluents (effluents/output) 
capital coefficients matrix, capital requirements per unit of output by producer 
(row) and user (column) industry 

* Except for items marked by asterisk (X, Y', Y?) all are inputs into the model. 

where ¢, and ¢, represent personal tax rates on labor and capital net incomes 

(personal income and payroll taxes primarily). Of these disposable incomes, 

proportions s, and s, are saved, resulting in consumption (c, and c,) of 

(3.7a) 

(3.7b) 

c, = (1 — s))z; 

C, = (1 — 5,)2. 

These consumption aggregates are converted to final demand vectors via a con- 

sumption distribution vector, C: 

(3.8a) 

(3.8b) 

Y' = ¢,C, labor consumption vector, 

Y? = c,C, capitalist consumption vector. 

At this point the model consists of 3n equations, 

X =(I— A) (Y'+ Y?+...+ Y”) 

Y' =(1 — s)(1 — t)X’V(I — T®)U — K®)s* 

Y? =(1 —s,)(1 — t,)X’V(I — T®)\ — Ky — S*\(1, — T°) 
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in 3n unknowns, X, Y' and Y?. The solution of this system results in 

(3.9) 

where 

X =(I —(I — A)"'M)" “(1 — A) (¥° 4+...+ Y” 

M = (1 —s)(1 — t)CS*U — Ky — T®)\V + 

(1 —s,)(1 — 4,)CU = SU — TOU — Ky — T®)V 

from which the solutions for Y' and Y? can be obtained. 

Having obtained a solution for X via equation 3.9, the full panoply of National 

Model Outputs can be determined, as indicated in Table I-2. These outputs 

provide the base to which policy-substitution-induced changes are compared. 

The current version of the model, for reasons of initial design simplicity, is 

restricted to the analysis of policy changes which can be represented by changes in 

exogenous final demand vectors. Eventually, the model will be extended to assess 

TABLE I-2 

NATIONAL MODEL OUTPUTS 

Name* Derivation 

Total output by industry (vector) 
Gross domestic product (GDP) 
Depreciation 
Consumption 

1. Labor consumption 
2. Capitalist consumption 
3. Transfer consumption 

Aggregate demand by other final demand 
component (investment, government, etc.) 
Net capital income 
Labor income 
Capitalists’ net savings 
Labor savings 
Transfer savings 
Tax revenues, gross 

1. Indirect business taxes 
2. Corporate profits taxes 
3. Capitalist personal taxes 
4. Labor personal tax 

Transfers (government) 
Net tax revenuest 
Employment, total 
Employment by industry (vector) 
Employment by occupation (vector) ° 

Raw materials consumption (vector) 
Effluent production 
Capital requirements, total 

Capital requirements by capital goods 
producer industry (vector) 
Capital requirements by capital user industry 
(vector) 

x 

x'V 
X'Vil — T*)K® 
V(y' + Y? + Y°) 
’y' 

ces sae 

x'Vu — T®U — Ky — Sy, -— T°) 
x'Vil — T*\l — K°)s* 
s(1 — t)X'VUd — T®\ — Ky — Si, 
s{l — t)X’VUI — T*)\U — K)s* 
Saln 
(the sum of 1. through 4.) 
x'VT® 
x'Vil — T®)\U — K®yr — §4)T* 
t,.X’'ViyI — T®\(1 — Ry — 541, — T°) 
XV — T®\I — Ks’ 
th 
Gross tax revenues minus ft, 
X'E 
X'E 
OEX 
MX 
UX 
1.KX 

~- T*) 

KX 
X'K 

* Except for those specified as vectors, all model outputs are scaler magnitudes. 
+ Government surplus (deficit) is also obtained, by subtracting government expenditures (1/, Y°") 

from net tax revenues. 
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any change in any exogenous variables or parameters, e.g. tax rates, savings rates. 

However, for the present purposes a policy change is indicated by specifying two 

exogenous final demand vectors, one of which represents an absolute change, the 

other indicates the sectoral distribution of the new expenditure (increase or 

reduction) which is to compensate for the first indicated change. 

As the essex.ce of the model, the purpose for which it was designed, this process 

should be clearly understood, Consider a decision to reduce, e.g., federal defense 

expenditure by $10 billion, this reduction to take the form of specified reductions 

in purchases from each sector (including federal employment). Clearly, in the 

absence of any compensating increase in some other exogenous final demand, 

this defense expenditure reduction would imply a decline in output, employment 

and income. 

Assume for purposes of discussion, that the federal government wishes to 

increase some other form of expenditure (which, in the current version of the model, 

it directly controls) such as to hold total employment constant, even with the 

defense expenditure reduction. What the model requires in this case is a vector 

indicating the distribution of this new expenditure over sectors, i.e. a distribution 

vector for the final demand to be intreduced to compensate for the decline in 

defense expenditure. The model then determines the '2vel of the new expenditure 

required to compensate for the given defense reduction, with compensation 

defined in terms of unchanged total employment. Having determined the level of 

the compensating expenditure increase, it is possible to assess the differential 

effects of the expenditure change, e.g. changes in employment by occupation, in 

effluent production, or in capital requirements. 

In this example the specified absolute final demand reduction, defense, for 

which a policy-controlled alternative was specified, was itself a governmentally 

controlled vector. However, this need not be the case. For example, an autonomous 

decline in private fixed investment purchases could be assumed, with government 

compensating for this fall in private demand by increasing some specified public 

final purchases (and/or employment). Thus, the first change need not be govern- 

mentally controlled; it is only necessary that the government be able to directly 

controi the compensating change. In a later version of the model it will only be 

necessary that the government exert indirect control over the compensating 

expenditure, e.g. via its control of tax rates, and the function of the model will then 

be to specify the degree of change in the immediate governmentally controlled 

variable required to produce a compensating change in the ultimate final expendi- 

ture category. 

Formally, the policy-substitution application of the model requires specifi- 

cation of two final demand vectors, AY/and Y'‘. The first, A Y/, specifies the absolute 

changes in final purchases by sector for which compensation is required. Y' then 

simply indicates the sectoral distribution of the compensating final demand. 

The problem which the model must solve is the determination of a scale factor, p, 

such that a final demand change pY' just compensates for the specified change 

AY!. 

To determine this factor p the definition of compensation must be specified. 

In the present version of the model five alternative compensation criteria may be 

employed: 
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1. Unchanged total employment. Employment directly and indirectly due to 

AY/ must equal that resulting from pY'- Employment must be defined with 

reference not only to the indicated final demands per se but also with reference to 

the capitalist and labor consumption expenditures which are induced in each case. 

2. Unchanged GDP. This condition requires that value added (net of induced 

imports) generated by each of the final demands and their associated capitalist 

and labor consumption expenditures be. equal. 

3. Unchanged government surplus or deficit. In this case the difference between 

net tax revenues (gross tax revenues less transfer) and total government expenditure 

is held constant, while the levels of both revenues and expenditures may change. 

The complexity is introduced by the effects on revenues of changes in capital and 

labor shares of value added over sectors, given different capital and labor income 

tax rates, or intersectoral differences in indirect business taxes or in corporate 

profits taxes. 

4. Unchanged net tax revenues. In this case absolute net tax revenues are 

held constant, with any net change in government expenditure reflecting a planned 

change in surplus or deficit. If the net change in expenditure is zero, this criterion is 

equivalent to an unchanged surplus or deficit. 

5. Unchanged employee compensation (labor income). Because a number of 

earlier studies utilized this criterion, primarily as a surrogate for unchanged 

employment, apparently as the result of inappropriate or unavailable employment 

coefficients, it is included to facilitate comparisons with these studies. 

The translation of the compensation criteria into scale factors for the com- 

pensating final demand vector is relatively straight forward. From equation 3.9 

the change in total output due to the specified change in exogenous final demand 

AY’, taking into account changes in induced consumption out of capital and labor 

incomes, is 

AX = (I — (I — A)~'M)" “(I — A)*'AY! 

and similarly for the change in output due to Y'. Defining the symbol B by 

B = (I — (I — A)"'M)" “(I — A)"' 

then 

AX = BAY’. 

The change in employment due to this change in output is simply E’BAY’. 

The condition that the new final demand i compensate in terms of total employment 

for the change AY then simply becomes 

‘ pE'BY' = E’BAY! 

or 

(3.10 _ EBA y/ 

—_ ~ BY’ 

and the AY/—compensating change in Y' is pY’. 

If the condition for compensation is unchanged gross domestic product, it is 

only necessary to change the definition of the vector E. In this case, E in equation 
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3.10 would be redefined as the value added vector, making adjustment within the 

i and j final demand vectors for induced imports; i.e. E’ = V’, and equation 3.10 

again provides the compensating scale factor p. 

Unchanged employee compensation is equally simple. A vector of employee 

compensation per unit of output in each sector is substituted for the employment 

coefficients vector in equation 3.10. Thus E in 3.10 is redefined as E’ = (S*)V(I — 

T*®\(I — K?). 

The constant government surplus and net tax revenue conditions are somewhat 

more complex, because the vectors Y‘ and A Y/ may themselves enter the condition 

directly. First, the gross tax revenues per unit of output, by sector, can be represented 

as 

E' = T°V + T° — Sy — K®\ — T®)V + ¢,(1, — TSU — S*) 
(3.11) a es a ee 

x (I — Kd — TV + 4S — K?)\(I — T*®)V. 

If the problem were simply one of holding gross tax revenues constant, this expres- 

sion for E’ could be substituted in equation 3.10 and the solution for p determined. 

However, if consumption out of transfer income appears as either AY! or Y', ie. 

if transfer consumption is either the compensated or compensating final demand 

change, then the changes in transfers themselves must be taken into account if 

net tax revenues are to be held constant. 

Ifa change in transfer consumption is to be brought about, i.e. if AY’ represents 

such consumption, then the level of transfer payments corresponding to AY! must 

be determined. Assuming that a proportion s, of transfer payments is consumed, the 

the change in transfers corresponding to the change AY’ in transfer consumption is 

_ LAY! 

ane aay 

Then, the condition that net tax revenues remain unchanged, assuming that Y' 

does not represent transfer consumption, is satisfied by 

E'BAY!/ — FN 

wee» 

where E’ is defined in equation 3.11. 

Alternatively, if the corapensating final demand, Y', is transfer consumption, 

then the factor 

fy: 
FD =— 

(1 be S,) 

must be inserted in the equation for the scale factor, p; i.e. 

E'BAY! 

P= EBY'— FD‘ 

More generally if FD and FN are set at zero, if Y' and AY’ are not transfer 

consumption, respectively, and are defined as above otherwise, then the general 
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condition for unchanged net tax revenue is simply 

_ E'BAY! — FN 

= ~ E'BY'— FD - 

Finally, turning to an unchanged government surplus or deficit, it is necessary 

to determine whether either Y‘ or AY’ is a government expenditure final demand 

vector. If AY’ is such a government vector, then the numerator of equation 3.12, 

which represents net tax revenues generated by AY/, must be reduced by the 

expenditure itself, i.e. 

_ (EB — 1,)AY! 

sa ~ "EBY'— FD 

where FD is zero if Y' is not transfer consumption, otherwise it is defined as above. 

Alternatively, if Y' is a government expenditure vector the condition becomes 

_ EBA Y/—FN 

~ (E'B—1)yY'’ 

where again the value of FN is defined as non-zero only if AY’ is transfer consump- 

tion. 

Having determined the scale factor p subject to the selected compensation 

criterion, it is possible to determine the changes in output vectors due to each 

final demand change, i.e. 

(3.14) 

AX' = pBY' 

and 

AX/ = BAY!. 

The net change in output is, then, AX"** = pBY' — BAY’. If this expression is 

substituted for X in all relationships in Table I-2 (model outputs), the net effects 

of the policy change on all relevant variables can be determined. Note that these 

changes include both the direct effects of pY' and AY’, and also the differential 

induced labor and capitalist consumption effects. If only the direct effects are 

desired, e.g. the employment directly absorbed by pY' and AY! ignoring the 

induced consumption effects, then the expressions 

AX'* = p(I — A)"'Y' 

and 

AXs* = (I — A)" ‘AY! 

can be employed in place of X in the relationships indicated in Table I-2. 

II. THE REGIONAL MODEL: 

The fundamental distinction of the regional model is between national and 

local industries. This distinction is drawn primarily in terms of the degree of inter- 

regional trade in an industry’s output. Those industries, primarily services, the 

349 



outputs of which are almost necessarily entirely supplied from within the using 

region, with little or no opportunity for regional imports or exports, are designated 

local. Thus, for local industries, intra-regional supplies and demands are required 

to balance. National industries, conversely, are assumed to produce outputs which 

can move freely in interregional trade, with no requirement that supplies and 

demands balance within regions. For national industries it is only necessary that 

total national outputs equal total national requirements. Any regional (positive 

or negative) excess demands are met through interregional trade. 

In the present version of the model national industry outputs, as determined 

in the National Model, are assumed to be distributed across regions exogenously. 

Similarly, exogenous final demands for outputs of local industries are also exo- 

genously allocated to regions. The function of the Regional Model is, then, to 

determine endogenously the levels of regional outputs of local industries. 

Certain modifications of the National Model notation are required for the 

analytic description of the Regional Model. Overall, the National Model consisted 

of n industries; in the Regional Model this designation is altered to nn, i.e. 

National Model) = MM Regional Modet): Of these nn industries, the first n are identified 

as national industries, the last / as local industries, with nn = n + i. 

All of the basic inputs into the National Model are employed in the Regional 

Model, with several notational changes or elaborations. First, all input vectors, 

e.g. V(nn x 1), value added can be decomposed into two subvectors, e.g. V%(n x 1) 

and V“(I x 1), the first referring to national industries and the second to local 

industries. Thus, 

vn 

and similarly for all other parameter vectors. 

With this national-local industry ordering, the direct requirements coefficient 

matrix can be represented by 

ANN ANE 

4% Feral 

where A” represents inputs of national industries into national industries, A‘“ 

national industry inputs into local industries, A”’ local industry inputs into 

national industries, and A“ local-to-local inputs. 

The economy is divided into r regions. Total outputs of national industries, 

previously determined in the National Model, are allocated to regions on the 

basis of an exogenous (or, more generally, predetermined) national industry 

distribution matrix, D‘(n x r), each cell specifying the share of a given region 

(column) in the total output of a national industry (row). The matrix X*¥(n x r), 

obtained by 

(4.1) XNF = XX" 

then specifies the output of each national industry in each region. 

Having distributed national industry outputs to regions, it is possible to 

identify the outputs of local industries required to service these levels of national 
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industry production. Specifically, the rectangular matrix A“ contains coefficients 

representing input requirements from local industries, per unit of output of 

national industries. Then total local industry requirements of national industries 

are 

(4.2) XENR -_ AEN XNR 

These requirements from local industries can simply be treated as final demands, 

since required intermediate local industry purchases from national industries 

have already been taken into account in determining the national industry outputs 

which have been distributed regionally via equation 4.1. 

Similarly, exogenous final demands upon local industries are distributed to 

regions on the basis of distribution matrices unique to each type of exogenous 

final demand, e.g. fixed investment, defense. Thus, 

(4.3) y= =o Fe", i = 3,m, 

where Y‘“*(/ x r) is a matrix of the ith final demand by local industry and region, 

and 

D"(l x r) is the ith final demand distribution matrix, the row of which 

distributes final demands from each industry over regions. | 
Although national capitalist net income and consumption are determined 

endogenously, instead of perpetuating this at the regional level by assuming that 

capital income generated in a region is also received in the region, it is assumed that 

national capital income is distributed independently of the regional sources of 

that income. Specifically, a region’s share of capital income is assumed to oh 

proportionate to its wealth ownership and hence is independent of levels of 

activity and of profits within the region. 

Thus, if net capitalist income nationally is z, , and if the distribution of wealth 

over regions is represented by the vector D?(1 x r), then the distribution over 

regions of capitalist consumption demands on local industries will be represented 

by D?“(I x r), which simply repeats the vector D? to create the 1 rows. Thus, 

(4.4) y2LR ak Y2+p*+ | 

capitalist consumption demands by local industry and region. 

Finally, the distribution of local industry consumption demands by employees 

of national industries is determined by the distribution of national industry 

outputs. Incomes of employees of national industries by region, z**(1 x r), are 

simply | 
7NR dies SI . Ky roe Ty" x" 

from which consumption demands on local industries, by region, can be deter: 

mined, i.e. 

(4.5) yiNtR — (1 — s)(1 — ¢ CLS“ — K?™)(1 — T®™)V%X™* 

Only local industry consumption demands of local employees of local indus; 

tries remain to be determined. These are determined in a manner identical to 

those of national industry employees: 

(4.6) yer — (j — si — 4)CtS4 — Ky — T84)V*x"® 
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However, unlike X"*. regional outputs of national industries, regional outputs of 

local industries, X“*, are not known. 

Thus, the Regional Model equation system consists of 2 -/-r equations 

XLR in (I ie A)~ igy 12.E8 + y1".LR + y2LR + y>LR he © ymlR + xe") 

yiL.tR a (1 ie s)(1 7” t)CrS““U te K°4\ = Te)" x 

and 2-/-r unknowns, X** and Y'““*. As in the National Model, the solution 

of this system results in a set of equations, in this case, for regional outputs of 

local industries: 

XtR = (I 2 = (I 8 A““)-1MM)~ 1] b) F eas Wis | Sethens ihe y2LR 

(4.7) 
4 y>LR ge ae ymlR + re) 

where MM = (1 — s,)(1 — t)ChS““U1 — K?4U — T®4)V* 

Given the solution for total outputs of local industries in each region, local 

industry consumption by local industry employees can be determined via equa- 

tion 4.6. 

Regional model variables and parameters are summarized in Table II-1. 

TABLE II-1 

REGIONAL MODEL VARIABLES AND PARAMETERS 

nn(= n + 1) 
n 
l 
r 

x 1) E x T° 
x = | —— 

sa X*(l x 1) 

Y(nn x 1) 

E x >| 
= - >i = 2,m* 

YI x 1) 

X™R(n x r)t 
Dn x r) 
x"*q x vt 

X*R(L x r)t 
Yi#R(] x r),i = 2, mt 

D'‘(l x r),i=2,m 
D1 x r) 

YIMER(] x r)t 

y'htRy x ryt 

CXn x oT 
Cm » = le 
er a® E x 1) 

Chil x n) 

Number of producing sectors (equal to n in National Model) 
Number of ‘national industries” 
Number of “local industries” 
Number of regions 

Total output vector, partitioned into national and local vectors 

Partitioned exogenous (including capitalist consumption) final 
demand vectors 
Matrix of National industry output by region 
National industry output distribution matrix 
Matrix of input requirements by national from local industries, by 
region 
Matrix of local industry total outputs by region 
Matrix of “exogenous” final demands from local industries by 
region. 
Exogenous final demand regional distribution matrices 
Regional capital ownership distribution vector. [D?“ matrix 
obtained by repeating D? vector | times]. 
Local industry consumption demands of national industry em- 
ployees, by region 
Local industry consumption demands of employees of local 
industries, by region 

Partitioned consumption distribution vector 

Matrix formed by repeating local consumption distribution vector, 
C*, n times 
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TABLE II-1 (continued) 

REGIONAL MODEL VARIABLES AND PARAMETERS 

Ci (lx D 

A(nn x nn) 

ANN(n x n)|A%“(n x rh) * 

eeaceey 

AML x n)| AE“ x D 

; v\n x 1)]* 
V(nn a” 1) = Vuix td 

T®%(n x I 
T4 1) = | ——_ 

saslaibes ES x 1) 

Ker 1) |* 
K?(nn x 1) = = : >| 

[ S“\(n x 1) * 

Sm <0) SD 

Ton x oI" 
Tr 1) = | —————_- 
a Spee |, x 1) 

t,* 
t,* 
s,* 
i 
t.* 

s,* 

EN(n x 1) ]* 
E(nn x 1) = | =——— 

E™(l x 1)j 

“OMo x n)|* 
O(o x nn) = OMe x 1) 

M'(q x 1) 

U%(u x n) |* 
U = | ————_ 
sihetth Ee x | 

K(nn x nn) 

Zz 

Zz 
> * “k D> 

be sane x n)|K™*(n x oy 

~ LK®I x n)| KK“ x D 

Rt 
me 

Matrix formed by repeating local consumption distribution vector, 
C*,1 times. 

Partitioned direct input requirements matrix 

Partitioned value added coefficients vector 

Partitioned indirect business tax rate vector 

Partitioned depreciation vector 

Partitioned labor share vector 

Partitioned corporate profits tax rate vector 

Tax rate on labor income 
Tax rate on capital income (net of corporate tax and depreciation) 
Labor savings rate (out of disposable income) 
capital savings rate (out of disposable income) 
aggregate government personal transfer payments 
savings rate out of transfer income 

Partitioned employment coefficients vector (employment/output) 

Partitioned occupation distribution matrix,o = number of occupa- 
tions (distribution of employment by industry over occupations) 

Partitioned raw materials coefficient matrix, q = number of 
materials (materials requirements/output) 

Partitioned effluent coefficients matrix, u = number of effluents 
(effluents/output) 

Partitioned capital coefficients matrix, capital requirements pet 
unit of output by producer (row) and user (column) industry 
local industry labor income by region 
national industry labor income by region 
national capitalist net income 
regional distribution vector for transfer income 

* Identical to national model. 
+ Endogenous to regional model. 
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Outputs of the Regional Model, generally corresponding to National Model out- 

puts, are reviewed in Table II-2. 

The extension of the policy substitution analysis to the regional level is 

relatively straight-forward. Compensating policy changes are entirely determined 

in the National Model. From a specified final demand change, AY’, a compensa- 

tion criterion, e.g. unchanged total employment (nationally), and a compensating 

final demand distribution vector, Y', the National Model determines a scale 

TABLE II-2 

REGIONAL MODEL OUTPUTS 

Name Designation 

Total output 
1. Local industries (matrix) 
2. National industries (matrix) 

Gross regional product 
1. Local industries 
2. National industries 

Depreciation 
1. Local industries 
2. National industries 

Consumption purchases from local industries 
1. Labor 

a. Local industry employees 
b. National industry employees 

2. Capitalist 
3. Transfer 

Total consumption 
1. Labor 

a. Local industry employees 
b. National industry employees 

2. Capitalist 
3. Transfer 

Aggregate local industry final demands of other final 
demand components 
Net capital income generated 

1. Local industries 
2. National industries 

Net capital income received 
Labor income 

1. Employees of local industries 
2. Employees of national industries 

Savings 
1. Labor 
2. Capitalist 

Net tax revenues 
1. Indirect business taxes 

a. Local 
b. National 

2. Corporate profits taxes 
a. Local 
b. National 

3. Personal taxes 
a. Labor 
b. Capitalist 

4. Transfers 

xXtr 
XNR 

Xie ve 
Xn® yN 

b Gel fos | | a Ta) KSt 
xe* P*u ~ T®")K* 

Ly 
* peeeel 
— 
ih ag 

(1 — s)(1 — ¢)Z 
(1 — s)(1 — t)Z™* 
(1 — s,)(1 — t,)z,D? 
(1 — s,)D*t, 

1 Yt j= 4m 

xe pg = T®\ a K™4)U = Se) AY, T<% 
X*® DN =< TT’) = RK’) ~ Sy 7" T*) 

z,D? k 

Xe’ YU md TU = R45 
X*® VN a T®™)\U _ Re") s 

s({1 — t,)(Z"* + ZN) 
s,(1 — t,)z,D? 
(1.0 + 2.0 + 3.0 — 4.0) 

XER PLT ee 
XNR YN TAN 

D Sail “bent | va Ty aa Ky) -_ Sey 7c 
XN® DN . TR) a Ry we had Y Seca 

(2 + ZNR) 

t,z,D? 
D*t, 



TABLE II-2 (continued) 

REGIONAL MODEL OUTPUTS 

Name Designation 

Employment 
{ XR 

Total E || 

Local industry sx 
National industry EN’ XR 

XR 
By industry (matrix) E| cr | 

XNR 
By occupation (matrix) oF| Xe | 

a 
Raw materials consumption (matrix) M| rr | 

XR 
Effluent production u| Fr | 

Capital requirements 
XNne 

Total 1K || 

XR 
By capital goods producer industry (matrix) K || 

xR , 
By capital goods user industry (matrix) || K 

All outputs are vectors (1 x r) or(r x 1), except those designated as matrices. 

factor, p, such that the compensation criterion is fulfilled when the change AY? 

is compensated by the change pY’. 

Given the determination of p, the National Model provides the following 

information of relevance to the Regional Model: 

‘ ; AYs* 
AY" from ayi=| | 

Ay" 

| ; tar 
iL . = , = - AY” from pY'= AY Ra 

, Fax”) danasi i 
AX" from AX! = AXE | 

the change in national industry output due to the final demand change AY’ 

om fo iN . a AX from AX' = | Ax™ } 

the change in national industry output due to the final demand change pY' = 

(AY'). These changes in final demands from local industries and in total outputs of 
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national industries can be inserted into the Regional Model, and the gross and 

net effects on all Regional Model outputs can be determined. These consequences 

will inchide induced consumptiou effects and will reflect reequilibration of regional 

economies to the changes in exogenous demands. 

It should be noted that, while a policy change is compensated in the National 

Model, i.e. with regard to some national-level variable such as employment or 

GDP, there is no requirement that the policy change be compensated at the 

regional level. For example, although national employment may be required not 

to change, it is still possible that employment in all regions will change in response 

to the policy substitution ; the increases in employment in some regions will simply 

offset the declines in others. Differential regional effects are, then, simply a subset 

of general differential effects of a policy substitution. 
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