
Parameter identification 

François Marechal

IPESE 


EPFL-STI-IGM



Measurement and parameter identification
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In a perfect world : DOF = 0

2. Identification

1. Measured values
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Parameter identification from a set of experiments

2. Identification

1. Measured values

s.t. 

 : number of measured values
 : number of set of experiments
 : number of units
 : number of state variables in the  model
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Validity of the parameter identification

• Number of parameters (p)

• Number of measurement set (n)

• Regression coefficient


• Regression validity : Fischer test

The coefficient of determination R2 is a popular indicator of the quality of a
regression:

R2 =
∑

(Ŷi − Ȳ )2∑
(Yi − Ȳ )2

(11)

where

Ȳ =
1
n

n∑

i=1

Yi (12)

R2 is always a figure between 0 and 1. A perfect fit of the data by the model
(Ŷi = Yi) will result in a R2 of 1 while if b1 = b2 = ... = bp the resulting R2 will
be 0.

However a high R2 does not guarantee that the regression is statistically
significant. This is especially true when the number of observations n is small.
In the extreme case, a model with n − 1 independent variables perfectly fits n
observations (R2 = 1). This shows that R2 can be improved by adding indepen-
dent variables which will not necessarily means that the quality of our model has
improved. Consequently, the coefficient of determination of a regression gives
a first indication of its quality but is insufficient to validate its significance. In
order to validate the developed correlation, we should take into account the
degrees of freedom of the regression (p− 1) and of the residuals (n− p). This is
achieved using the F statistic defined as:

F =
(n− p)R2

(p− 1)(1−R2)
(13)

If the F value is higher than F (p − 1, n − p, 1 − α) at a given level of sig-
nificance α, the regression can be considered as statistically significant and the
null hypothesis (H0) in the test below can be rejected.

H0: βj = 0 against H1: not all βj = 0 j = 1, ..., p− 1

2.2.1 Determining if a given factor as a significant impact on energy
consumption

We have seen above that adding independent variables to a model will improve
the R2 of the regression. However, this will not improve the quality of the
model. Indeed, the impact of significant variables might be diluted by the
presence of variables that are unsignificant and consequently not desired. This
might also create confusion in our comprehension of the system we are modelling.
Consequently, the regression should include only significant variables in order
to have good predictive capability. In that context, we might ask ourselves if all
the independent variables we have included in the model are relevant to predict
the energy consumption and how to know it?

The way to deal with that question is to test the validity of each of the
coefficients of the model using the following hypothesis:
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(Ŷi − Ȳ )2∑
(Yi − Ȳ )2
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α : significativity level

Fisher value from a table


