Estimating Key Parameters of a CES
Production Function in a Regional
Environmentally Extended CGE Model
Framework: a GME Approach

Guido Ferrari and Anna Manca
Department of Statistics . Parenti
University of Florence (Italy)

Dipartimento di Statistica
“Giuseppe Parenti”




Contents

Introduction

Estimating a CES Value Added/Intermediate Consumption
Substitution Elasticity Through the GME Approach in a RECGE

Framework

— The GME Approach

— CES Value Added/Intermediate Consumption Substitution Elasticity
Estimation




Introduction

« Computable General Equilibrium (CGE) Models calibration procedure
is carried out on a database formed by Social Accounting Matrices
(SAM) as the macro-accounting core, which represents the economic
situation one aims at modelling.

* To calibrate the CGE model we need other supporting information
such as satellite accounts and the estimation of key parameters of
the functions used to model behaviours in production and
consumption spheres need times series and cross section data.
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Estimating a CES Value Added/Intermediate Consumption
Substitution Elasticity Through the GME Approach in a
RECGE Framework

The GME Approach

The estimation of a parameters of a model Y=Xp+u based on a RESAM in a RECGE
framework is a tipical ill-posed problem.

GME approach, maximizes the joint entropies (dual loss objective function) of both
signal and noise.

F(8) = F(B) + F(u) = F(B) + F(y-XB) = H(p) + H(w) =
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CES Value Added/Intermediate Consumption Substitution
Estimation
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*X, is the Value Added

°X, i is the Intermediate Consumption

*p. is the substitution parameter from which the elasticy 6.=1/1+p. is derived




e GME estimator maximizes the dual Ioss
objective function of all the probabilities representing
the signal p, a, 6 and the noise &:

N N S N M N H
q,p,b,W) = _qui,d log qi,d - Zzpi,s log pi,s - Zzbi,m 1Ogbi,m - Zzwi,h 10
5 1 he

i=1 d=1 =1 s=1 i=1 m=1 i=1 1

Subject to:

1

S
Yi — 10 E Zai,spi,s _D— 10 E




CES re-parametrization
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The solution to our maximization problem is obtained by solving a Iagrangean
maximisation where the fist order condition yields the optimum solution for q

P b W which represent the posterior distribution on the support that satisfies
the observations and are the closest to the prior distribution.

Substituting the optimal solution for é [; f) 1,’{; we can derive the point estimate
for the parameters:




RESAM-CES Data Description

Table1: Sardinia RESAM
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Results

Table 2: GME parameter estimates Table 3: Goodness of fit
rho alpha delta sigma rho alpha delta
AGR 1.416 1.585 0.594 0.414 *=1-8(¢) R*=1-S(p) *=1-S(p)
MINE 1.896 1.513 0.603 0.345 AGR 0.896 0.858 0.884
FOOD 1544  0.781 0.620 0.393 g"(')’:)ED 8-238 8-%‘8 8-233
COKE 1.524 0.938 0.623 0.396 COKE 0:882 0:735 0:874
TRANSP 1.547 1.498 0.615 0393 TRANSP 0.899 0.876 0.846
OMAN 1.302 1.679 0.620 0434 OMAN 0.884 0.900 0.870
ENERGY 1.48 1.477 0.615 0403 ENERGY 0.893 0.880 0.895
CONSTR 1.256 1.946 0.611 0.443 CONSTR 0.883 0.919 0.883
RETAIL 1.076 1.741 0.592 0482 RETAIL 0.867 0.975 0.879
BUS 1.145 1.633 0.600 0.466 BUS 0.873 0.982 0.875
OTH 1.08 1.730 0.555 0481 OTH 0.867 0.969 0.899
ENV 1.872 1.500 0.605 0.348 ENV 0.918 0.829 0.927
20 0 t' 0. . O

Parameter support vectors

rho < [1_ 160 220 280 3.4

alpha < [05 1 15 2 25
delta 0.2 04 06 08 1]




Figure 1: Total output
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Concluding Remarks

« From a statistical point of view the GME estimates of the CES key
parameters globally present a good fit.

 From an economic point of view the parameter estimates conforms
to the expectation and seem consistent with the Sardinian economic

system.

« Itis confirmed the possibility of using the RESAM information only to
estimate a the parameters of a CES through the GME approach.




What is the information that the event E will occ
gh, event occurrence has little information.

w, event occurrence is a surprise, and contains a Ic

H(p) = log(1/ p)
IF p=1 then h(p)=0
Fp=0 then h(p)=owo







