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Lecture notes ECON4360, Spring 2006  
Lecture #6: The introduction of models 

6.1 The introduction of input-output analysis 
The theoretical idea and analytical device that came to be of the greatest importance for 
the post war policy making apart from the national accounts itself, was input-output 
analysis. 

Leontief 1936 (1928) 1941, 1944-45. Walrasian inspiration. The adoption of the idea of 
using input-output analysis can be dated quite exactly to 1948-49.  

The Leontief input-output model influenced first the national accounts to comprise input-
output tables as part of the accounting structure, and the conception of what kind of 
model was the appropriate support for the national budgeting policy.   

The analytic core of input-output analysis (ignoring foreign trade): 

From an observed input-output table, i.e. a table of values of inter-industrial deliveries 
{ ; , 1,..., }ijX i j n=  and final demand deliveries, , we can calculate total production in 
each industry, 
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The observed value added share of the industries are then given by the row vector  

  { ; 1E Ej Ej i i }jλ λ λ λ= = −Σ  

We use ^ for diagonalization of a vector and denote ˆ
Eλ  as  EΛ .  

The input-output model in its skeleton form can then be written as 
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The asterisk indicates that  is exogenous. Thus from exogenous final demand we can 
derive by means of the input-output matrix the vector of production and further the 
distribution of value added over industries. The total value added is equal to the gross 
domestic product.  

Y

The solution of the model in matrix term is simply 

  1 *( )X I Y−= −Λ  

This presentation is a skeleton in the sense that final demand, represented here as a vector 
of deliveries from each sector, is really a matrix with different demand categories as 
columns which when added up row wise becomes Y . Similarly, the value added vector is 
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better conceived as a matrix where the value added for each industry is split in various 
factor income components.  

There is a dual price version of the simple input-output model, linking price indices of the 
same model.   
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The solution of the price model then becomes  

   * 1( )E Ep p I −= Λ −Λ

Where is employment here? Employment is basically proportional with production and 
can thus easily be calculated from the solution.  

6.2 National budgeting without models: the “administrative 
method” 
After Haavelmo had left his government post in 1948, the national budgeting continued 
in the track that had been drawn up in the first two years. The economic problems shifted 
from the highly constrained post war economy to the less constrained economy of the 
1950s. Most of the rationing of specific commodities was abolished in the early 1950s, 
with some exceptions such as cars and above all dwellings.  

But still severe controls over the economy, foremost credit market and interest rates. The 
credit budget was a very important part of the national budget. Very strong public 
finances.  

What is known as the “Long-Term Programme” (Langtidsprogrammet), or just LTP, is 
another policy institution in Norway. It originated in the Marshall Plan’s requirement for 
a four-year plan for the use of the Marshall aid. After that continued as a four-year 
macro-economic programme, which over time also became a kind of supers structure for 
more specific plans. The long-term program was phased so coincide with the 
parliamentary period and were presented by the government in the spring term before 
each parliamentary election and thus covered in succession the following periods: 1954-
57, 1958-61, 1962-65, 1966-69, 1970-73, 1974-77, 1978-81, 1982-85, 1986-89, 1990-93, 
1994-97, 1998-2001, 2002-05. The name ‘long-term’ is not very appropriate, but reflects 
the short horizon in the early post war period. Starting with the 1970-73 LTP long-run 
projections were also included in the document. To begin the horizon was 20 years, later 
it was extended to 30, 40 and 50 years. 

We noted earlier that all surplus labour was absorbed quickly in the first post war years. 
In the ensuing period unemployment was indeed extremely low. The unemployment 
problem seems to have been solved once and for all. But the 1950s were in fact rather 
special with very low increase in labour supply due to the low fertility in the 1930s. The 
post war period was a period of high increase in the number of children, a strong 
demographic  Many children. Employment over the 1950s increased only with about 
30 000. This could accommodate labour demand only because of the labour reserve in the 
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agricultural sector. In the late 1940s agriculture still had an employment of more than 
400 000. 

The Korean War was a boost to the economy, the Cold War was perhaps more of a 
constraint as the East bloc countries were not allowed to take part in the international 
division of labour. But the growth in trade was still very marked. High GDP growth and 
also relatively high inflation which also meant much adjustment in relative prices.  

Steady growth, Norway did not grow exceptionally in Western Europe, more like the 
average. How successful the policy was with regard to growth has been discussed among 
economic historians, but we leave that aside here. 

Some policy mistakes in the 1950s: the building boom 1952-54, and the implementation 
of the countercyclical policy in 1957-58. 

The input output model was known but it could not be applied simply because the 
computers were not available. Frisch pioneered models solved by inverting matrices by 
hand. Impact tables were used in policy discussion, but their role was limited as long as 
there were no models to help in preparing revised national budgets.  

The main problem was to ascertain the implications of the given demand side for 
production. Secondly, from production the factor income components could be calculated 
and these were determinants of consumption demand. The ‘administrative method’ the 
consisted of approaching this solution by decentralized iterations.  

Convergence by iteration 1 2 3( ) ....I I−− Λ = + Λ +Λ +Λ +   

6.3 The MODIS model from 1959. Impact tables 
The first version of the MODIS model was available in 1959 for the preparation of the 
National Budget 1960. Gradual changeover.  

The model comprised  

1) input-output relations 

2) factor income relations and indirect taxes 

3) consumption function and consumption distribution relations  

4) also some production volumes were determined exogenously with a corresponding 
exogenous demand component.  

So, what is missing? Investment, financial markets, labour market. 

Incomes policy 

How was the budget prepared? NB in October, RNB in May.  

In 1965 MODIS II replaced MODIS I. This model also comprised the price equations, 
hence it could also calculate the price effects upon consumption composition. It also 
embedded the Scandinavian model of inflation.  

In 1968 MODIS III replaced MODIS II. Much cheaper and quicker calculations.  
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From 1974 MODIS IV was the model used. 

 

6.4 From the golden 1960s to the difficult 1970s  
The increase in trade in the 1960s as a result of reduced custom duties negotiated within 
GATT. Norway joined the EFTA in 1959. OECD in 1961. The Soviet threat led to strong 
emphasis on growth promoting measures.  

Oil shocks, the end of the dollar based Bretton Woods regime. More uncertainty. 
Increasing raw material prices. Supply shocks. Keynesian recipes failed. The re-
emergence of unemployment.  

Oil in the Norwegian economy. White Paper on oil 1973. Delays led to the introduction 
uncertainty adjustment sin budget figures. Expensive labour market accords, industrial 
decline caused by international recession and cost increases.   

Introduction of price forecasts. Inflation prediction very exact. Strength and weakness of 
the Norwegian modeling system. The crisis after the presentation of LTP 1978-81 which 
was abandoned. Norway still did well compared to the 1960s.   

6.5 The MODAG model 
The MODAG article on the reading list is not my favourite choice. The Cappelen (1992) 
paper. It is not well suited for our purpose. It is written for a conference for modelling 
people. It is also somewhat outdated. We shall try replace it with pirate translation from 
the excellent web documentation of MODAG.  
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