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Four basic (Type I) input-output models
1. Demand-driven quantity model (Leontief, 1941)
2. Supply-driven (cost-push) price model (Leontief, 1951)
3. Supply-driven quantity model (Ghosh, 1958)
4. Demand-driven (revenue-pull) price model (Davar, 1989, Oosterhaven, 1989)

These 4 models can be combined in 2 ways:
1. Models with same causal structure => Math of IO = simple,

which is dangerous => faulty applications
2. Models with same economic behavior => Econ of IO = complex,

which is easily forgotten => faulty applications

Same holds for the four Type II models with endogenous consumption
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Same causality of demand-driven 
IO quantity and price model

Same causality of supply-driven 
IO quantity and price model

Ultimate demand-driven IO equation 
(Proof in Oosterhaven, ESR 2024)

Vp = C(I - A)Ypy.
Value of total primary inputs/type =

C (I - A)-1 * Value of final demand/industry

Ultimate supply-driven IO equation
(Proof in Oosterhaven, ESR 2024)

p' Y = pV V (I - B)D

Value of total final output/type = 
Value of primary supply/industry * (I - B)-1 D
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Ultimate demand-driven IO equation

Vp = C(I - A)Ypy
Keep py- & p constant => D-D quantity model 

index prices in base year: all = 1

Keep Y & V constant => D-D price model
future year/present year => relative price changes

Beware: p = price single homogeneous input 
py = price of column total of final demand 

(see later)

In applications of D-D price model: 

Ypy, may be replaced with Y® P iy

Ultimate supply-driven IO equation 

p' Y = pV V (I - B)D
Keep pv & p constant => S-D quantity model 

index prices in base year: all = 1

Keep V & Y constant => S-D price model 
future year/present year => relative price changes

Beware: p = price single homogeneous output 
pv = price of row total of primary supply 

(see later)

In applications of S-D price model:

p' V may be replaced with i' p ® V
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Same assumptions => different model pairs:
Leontief P (cost-push) & Q-model Ghoshian P (revenue-pull) & Q-model

Consider the most general production function with multiple inputs and multiple outputs

• Single homogeneous output => 
full substitution between outputs = 
more or less okay

• Multiple complementary inputs => 
no substitution between inputs = 
problem with supply shocks

• No supply constraints => okay at 
bottom of business cycle, if not then 
over-estimation of quantity impacts, 
neglect of price impacts

• Single homogeneous input =>
full substitution between inputs, i.e. 
new cars without engines & new 
factories without labour = unacceptable

• Multiple complementary outputs = 
problem with demand shocks

• No demand constraints => okay for 
centrally planned economies, if not 
then over-estimation of quantity 
impacts, neglect of price impacts
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All assumptions put together
* Leontief price and quantity model: * Ghoshian price and quantity model:

For the individual firm:
- single homogeneous output,

i.e. perfect substitution among all outputs
- full complementarity of all inputs (fixed input ratios)
- cost minimization at given input prices
- derived demand for inputs (backward linkages)
- full competition, i.e. forward passing on of all /l

- single homogeneous input,
i.e. perfect substitution among all inputs

- perfect jointness of all outputs (fixed output ratios)
- revenue maximization at given output prices
- derived supply of outputs (forward linkages)
- full competition, i.e. backward passing on of allz

input price changes into the single output price^xX output price changes into the single input price
For the economy as a whole: \

- exogenous demand for final outputs per industry
- endogenous demand for all inputs per industry
- perfectly elastic supply of all primary inputs,

- exogenous supply of primary inputs per industry y
- endogenous supply of all outputs per industry J
- perfectly elastic demand for all final outputs,

i.e. exogenous primary input prices
- endogenous total output prices and quantities

i.e. exogenous final output prices
- endogenous total input prices and quantities
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Markets in both IO models => over-estimation of impacts
Ghoshian P- and Q-model :

Source: Oosterhaven (Southern Economic Journal, 1996)
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Conclusions
IOzs Mathematics is now even more simple then before: 

only 2 equations represent all 4 basic IO models, 
which is now even more dangerous

Same holds for the 4 basic Type II models, with (I - A - Q)-1 and (I - B - Z)-1

BUT its Economics remains as difficult as before 
Understanding that is needed to prevent faulty applications
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