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‐Literature on non linear input output modeling is 
mainly theoretical (Lahiri, 1973; Lahiri and Pyatt, 1980;  
Chander, 1983; Fujimoto, 1986, or Dietzenbacher, 
1994) 
 

‐Empirical estimation prevented by data availability: 
number of parameters to estimate higher than 
available data points 
 

‐CGE models: calibration techniques 
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‐ Proposal here: to estimate the parameters of 
non linear IO models 
  
‐ Exploit new IO databases 
 

‐ Econometric estimation based on Entropy 
Econometrics (EE), econometric technique 
suitable for ill-conditioned datasets 
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Outline of the presentation 

1. A simple non linear IO model 

2. Overview of entropy econometrics 

3. Estimating non linear IO models with EE 

4. An illustration: a non linear IO model for 
Spain 

5. Final remarks 
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1. A simple non linear IO model 
‐ The traditional linear IO 

model (1): 
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‐ (2) is equivalent to (1) when ij=1 

- A non-linear (scale-dependent) 
IO model (2): 

based on Sancho and Guerra (2014) 



‐ A linear model: 
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Multipliers with IO models 

Scale-independent coefficients 

Parameters (,  and r, r) in the equations condition the effect of final 
demand shocks 

- A model with scale-dependent 
multipliers: 

Use of variable r depends on the 
output 



- a discrete random variable that can take M≥2 values X={x1, …, 
xM} with probabilities p= {p1, …, pM}. Shannon’s entropy 
function measures the uncertainty in X:  

- H(p) achieves its unconstrained maximum for the uniform 
distribution. H(p) =0 means no uncertainty 
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2. Overview of entropy econometrics 

- if p was unknown what would be our best guess? The 
distribution that maximizes H(p). If we have some information 
about X, we now maximize H(p) subject to (but only to) the 
information we have 
 



-) The underlying ideas of the ME methodology can be 
applied for estimating the parameters of general linear 
models (GME) 
 
-) The general form (T observations, H parameters) is: 
 
 
 
-) The beta parameters (and the error) do not behave 
as probabilities 
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-) each parameter h is modeled as a discrete random variable 
that can take M≥2 values   

-) define a support vector b that contains the M≥2 possible 
outcomes of the random variable: 

-) each element of b’ has an unknown probability: 

-) each parameter h is given by the following expression (same 
procedure for the errors):  
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The probabilities are estimated by 
maximizing entropy conditional on the 
observations 

The GME program 
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- once the p probabilities are recovered, we have point-estimates of 
the parameters:  

 

 

- under some mild assumptions, GME estimators are asymptotically 
consistent and normally distributed: 
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t-ratio statistics can be 
calculated 



-EE can be applied to recover the parameters of nonlinear IO equations. 
We need: 

- a dataset (a time series or a cross-section) of IO tables  

- to assume that the production technology is constant along all the 
observations 
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3. Estimating non linear IO models with EE 

- Support vectors: 

- “natural” centers and bounds 

- 3-sigma rule for the errors, with J=3, v=(-3s,0,3s) 

- with M=3, b=(b1,b2,b3)=(b2-d,b2,b2+d)=(0,1,2)  

 

- T observations of a (nn) IO matrix, n2 equations like:  

∆𝑙𝑛⁡(𝑧𝑖𝑗𝑡 ) = ∆𝛽𝑖𝑗 𝑙𝑛 𝑥𝑗𝑡  + 𝜀𝑖𝑗𝑡  



A global GME program for (nn) equations 
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Without any information the GME solution 
is the linear model (all ij=1)  



256 equations  
 

16 equations 

-A non-linear IO model will be estimated for Spain in order to 
estimate output and labor multipliers 

- 1995-2009 series of annual industry-by-industry IO tables 
(from WIOD) 

- 1995-2009 series of annual labor figures by industry (from 
WIOD) 

- aggregation into 16 sectors: 
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4. An illustration: a non linear IO model for Spain 
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- Equations are estimated in FD 

- Point estimates and t-ratio statistics for the (, ) 
parameters are computed 

- t-ratios are used to test for linearity 

- H0: ij=1 

- H1: ij≠1  
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- Confidence intervals for multipliers can be computed 
to complement our point estimates 

-Note that the multipliers now are scale-dependent: 
the effects of final demand shocks will be different 
depending on the output level 

-Numerical simulation to explore the reaction of 
multipliers to changes in the output 

-  

-  100 simulated outputs for each industry j 
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5. Final remarks (and future research lines) 

- We have the data and the estimation techniques to 
apply non linear analysis in our IO framework 

- Computationally more demanding but it would allow 
for more flexible analysis 

- Some points in the research agenda: 

- More factors in our equations 

- Non linearities in the context of SUT’s 
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THANK YOU 

Esteban Fernández Vázquez, Department of Applied 
Economics, University of Oviedo (Spain) 
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