INPUT-OUTPUT DATA AND MODELLING

· Before the first CGE model came the Input-Output model:

-
built by the economist Wassily Leontief 

-
emphasises linkages arising from flows of goods and services, and from flows of primary factors:



between industries, 



between industries and final users.

· CGE models are more general:

-
include input-output linkages AND other linkages arising from economy-wide constraints on foreign exchange, labour, land, clean air, etc.

· Data for an input-output model come from an input-output table:

-
shows, for a particular year the value of the flows of goods and services and of primary factors between agents in the economy.

· Published input-output tables generally recognise:

-
many (over 100) industries, 

-
many final users (households, various forms of investors and exporters), and 

-
several types of factor payments (payments to labour, capital and land).
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Table 1: Simple Input-Output Table

(Flows in dollars)


Industry:
Final demand:
Total


1
2
Households
sales

Domestic

1
4
2
2
8

Commodity:
2
2
6
4
12

Primary

3
1
3

4

Factor:


4
1
1

2

Total inputs
8
12
6


· Basic assumptions in table 1: 

-
Two industries producing two commodities using two primary factors;

-
One final user (the household); and

-
No multi-product industries or multi-industry products (ie. each industry produces just one commodity and each commodity is produced by just one industry)

· Commodity to industry sub-matrix is known as the absorption matrix.

· Two critical identities:

-
for each industry, costs = sales; 

-
for the economy as a whole, GDP from income side equals GDP from expenditure side

· Current prices, not constant prices.

· Input-Output tables distinguished by the treatment of imports and by the prices at which they are valued.

A STYLISED JOHANSEN-STYLE CGE MODEL

· Four steps in developing a Johansen-style CGE model:

-
Specification of theory (generally non-linear);

-
Linearisation;

-
Evaluation of coefficients;

-
Solving for endogenous variables in terms of values imposed for the exogenous variables.

Solving a Johansen-style model

· The distinguishing feature of a Johansen-style model is that it isSYMBOL 183 \f "Symbol" \s 10 \hsolved as a system of linear equations in the changes (percentage or absolute) of the variables.

· Instead of writing:

Y = f(X1, X2)

where Y is output, X1 and X2 are inputs, and f(X1, X2) is a non-linear function (eg Cobb Douglas), in a Johansen model we use the linear change form:

y - 
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where 
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 is the elasticity of output with respect to inputs of factor i, and lower case characters denote percentage changes in corresponding upper-case variables.

· In matrix notation, a Johansen model can be represented by:

Az  =  0

where A is a matrix of coefficients and z is the vector model variables expressed in percentage (or absolute) changes.

Table 2: Input-Output Table for the Stylised Johansen Model

(Flows in dollars)


Industry:
Final demand:
Total 


1
2
Households
sales

Domestic

1
4
2
2
8

Commodity:
2
2
6
4
12

Primary

3
1
3

4

Factor:


4
1
1

2

Total inputs
8
12
6


SYMBOL 183 \f "Symbol" \s 10 \h
The model has two commodities, two primary factors and one final user. There is no international trade (no imports nor exports).

theoretical structure of the model

· SYMBOL 183 \f "Symbol" \s 10 \h
The equations of a typical Johansen model can be classified into five groups:

-
equations describing final demands for commodities;

-
equations describing industry demands for primary factors and intermediate inputs;

-
pricing equations setting pure profits to zero;

-
market clearing equations; and

-
miscellaneous definitional equations.

First a note on notation:

The subscript 0 refers to the household;

Subscripts 1 and 2 refer to industries 1 and 2 which uniquely produce commodities 1 and 2;

Subscripts 3 and 4 refer to the primary factors labour and capital.

Theoretical structure: 

(1) Final demand for commodities

SYMBOL 183 \f "Symbol" \s 10 \h
It is assumed that the household sector chooses the amount to consume of goods 1 and 2 (
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subject to the budget constraint:
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where Y is total expenditure, the Ps are the prices of goods 1 and 2, and the SYMBOL 97 \f "Symbol"s are positive coefficients summing to one.

(2) Industry demands for commodities and primary factors

SYMBOL 183 \f "Symbol" \s 10 \h
It is assumed that industry j (j = 1,2) chooses its inputs of materials and primary factors (
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(3)

subject to the production function
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(4)

where 
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 is the output of good j by industry j; and the A and the SYMBOL 97 \f "Symbol"s are positive coefficients, with 
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(5).

That is, it is assumed that whatever industry j's output level, the industry will minimise the costs of producing that output.
(3) Pricing Equations

SYMBOL 183 \f "Symbol" \s 10 \h
It is assumed that all costs are accounted for. Thus the value of output equals the value of the inputs:
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(j=1,2)
(6)

(4) DEMAND equal supply

SYMBOL 183 \f "Symbol" \s 10 \h
Output levels for goods 1 and 2 and employment levels for labour and capital (
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and
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(5) MISCELLANEOUS EQUATIONS

SYMBOL 183 \f "Symbol" \s 10 \h
The household budget equals factor income:
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STEP 3: EVALUATION OF COEFFICIENTS

· (
In the Stylised Johansen model, all coefficients can be evaluated from data in an input-output table for a specific year. 

-
we adopt the convention that one unit of good (or factor) i is the amount which costs 1 dollar in the base-period (ie the year of our input-output data).

-
this means that the numbers in the IO table can be interpreted as either quantities, or values (all prices are 1).

· [introduce the IO table (Table 3) and derive values for the shares.] 

STEP 4: SOLVING

· (
The stylized-Johansen model can be represented, in general terms, as:

Az = 0

(1),

where A is a m by n matrix of coefficients (m is the number of equations and n is the number of variables), and z in an n-length vector of percentage-change variables.

· (
For the stylised Johansen model, the A matrix has 17 rows and 19 columns, ie m = 17 and n = 19 (see tables 1 and 2).

· (
The A matrix is known as the tableau matrix.

The Tableau for Stylised Johansen


y
x10
x20
x11 . . . 

Eq 1 
-1
1



Eq. 2
-1

1


Eq. 3



1

......





· (
To solve the Stylised Johansen model (with m = 17 equations and n = 19 variables),

n - m = 2

variables must be declared exogenous.

· (
Choosing the exogenous/endogenous variables is called choosing a closure. 

· (
When a closure is chosen, we can partition the LHS of (1) as:
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where:
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 is the m times m matrix formed by the m columns of A corresponding to the endogenous variables;
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 is the m times (n-m) matrix formed by the (n-m) columns of A corresponding to the exogenous variables; and

y is the m-length vector of endogenous variables, and x is the (n-m)-length vector of exogenous variables.

· (
Assuming 
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 is invertible, we can rewrite (2) to solve for y:
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(3).

· (
Element ij of the matrix (
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) is the elasticity of the ith endogenous variable with respect to the jth exogenous variable.

Closure for the Stylized Johansen model

· There are four basic choices of closure for SJ, arising from the lack of specification for the supplies of primary factors

-
we do not model the supply of labour (no labour/leisure theory), nor do we model the supply of capital (no theory of investment).

· Thus, for each of labour and capital, price or supply must be exogenous.

· If the supplies of labour and capital  (X3 and X4) are exogenous, then the closure might be described as full employment/short run:

-
full employment implies that the wage rate adjusts to equate demand for labour to exogenously given supply;

-
short run implies that profitability (the price of capital) adjusts to equate demand for capital to exogenously given supply (changes in profitability, or rate of return, do not feed back into investment).

· If factor prices (P3 and P4) are exogenous, then the closure might be described as slack labour market/long-run: 

-
slack labour market implies that labour supply adjusts to reconcile labour demand and the exogenously given price of labour;

-
long run implies that capital supply (investment) adjusts to reconcile capital demand and an exogenously given rate of return.

· Note that the closure should include one real variable to tie down the size of the economy:

-
since production is CRTS, unit revenue and unit cost for each industry is independent of output – there is no unique, profit-maximising level of output.
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