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The performance of neural networks for time series 
forecast is affected by several parameters such as 
the type of neural network used and its 
configuration, but also by the quality of data 
preprocessing. All these parameters need to be 
explored in order to obtain an optimal neural 
network adequate for the data being analyzed. 
However, the manual establishment of different 
neural networks configurations for selecting the best 
ones may be error-prone and time-consuming. This 
paper proposes the development of neural networks 
cartridges to systematically empower neural network 
performance by means of data mining activities that 
explore different neural network structures and 
different data preprocessing techniques. 
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Each cartridge may be exchanged during the exploratory 
phase using the training set of the time series and 
validated using the optimization set.  

The statistical analysis and outlier removal are applied 
into the training and optimization set. The optimization 
process explores different data normalization techniques, 
different neural networks types, and different neural 
networks  configuration. 

Stationary log return time series for the 
Brazilian Oil Company Stock (PETR4) 

Outlier removal using the central limit theorem  

Pseudo-stationary time series for the U.S. 
Dollar to Brazilian Real Exchange Rate 
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Neural network evaluation using optimization set 
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Outlier removed for the log return of the 
Brazilian Oil Company Stock (PETR4) 

No outliner removed for the U.S. Dollar to 
Brazilian Real Exchange Rate 

Min/Max normalization: 

Decimal normalization: 

Z-score normalization: 

j
vt
10

=

G l o b a l 
error: 

W h i t e 
noise: 

iii vf −=ω

Accuracy: 
N

N

i
i∑

== 1

2ω
δ

Precision: N
t
N

)(

2
1,1

ωσ
ρ α

−−
=

A non stationary affects the network training 

Stationary/Non Stationary Outlier removal Normalization 

Overall performance 

Evaluation of the neural network performance 
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Influence of data normalization, number of layers, number of input entries for  the Brazilian Oil Company Stock training 

Influence of data normalization, number of layers, number of input entries for the U.S. Dollar to Brazilian Real Exchange Rate 


