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Feature Extraction with Hybrid

Neural Networks

Neural networks (NN) and fuzzy logic systems (FLS) are used successfully
for financial forecasting, credit rating and portfolio management. In search
for more sophisticated modeling techniques a mixture of NN and FLS
has proved to be worth consideration. We propose the novel constructive
approach by which a neuro fuzzy network is built up with the help of a
constrained optimizer. The mathematical motivation for such hybrid
networks is presented, using the Kolmogorov theory of metric entropy.

As an application of the proposed approach we build a neuro fuzzy network
model which is able to explain the prices of call options written on the
S&P 500 stock index. While option pricing theory typically requires a
highly complex statistical model to capture the empirical pricing
mechanism, our results indicate that this algorithm leads to more
parsimonious functional specificationes which have a superior out-of-
sample performance.

Georg Wegmann



RESEARCH NOTE RN-00-6

���������	���
���
�����������������������������

Georg Wegmann**

October 2000

������
�
Neural networks (NN) and fuzzy logic systems (FLS) are used successfully for finan-
cial forecasting, credit rating and portfolio management. In search for more sophisti-
cated modeling techniques a mixture of NN and FLS has proved to be worth consid-
eration. We propose the novel constructive approach by which a neuro fuzzy network
is built up with the help of a constrained optimizer. The mathematical motivation for
such hybrid networks is presented, using the Kolmogorov theory of metric entropy.
  As an application of the proposed approach we build a neuro fuzzy network model
which is able to explain the prices of call options written on the S&P 500 stock index.
While option pricing theory typically requires a highly complex statistical model to
capture the empirical pricing mechanism, our results indicate that this algorithm leads
to more parsimonious functional specificationes which have a superior out-of-sample
performance.
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(b) Multilayer feedforward network
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(d) Multilayer recurrent network
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Start

Let f Xt( , ):δ = 0

f X f Xt t( , ): ( , )δ δ= + hybrid unit

Estimate  the parameter of                    with constraint for hybrid unit f Xt( , )δ

converge ?

Yes

No

Choose randomly
        new 
start-parameter

E( )δ ≈ 0

No

Yes
Regression finish

w
i r
i =

∀ <
0Yes No 

f X f Xt t( , ): ( , )δ δ= −  hybrid unit + fuzzy unit

f X f Xt t( , ): ( , )δ δ= −  hybrid unit + neural unit

Replace the hybrid unit
by a fuzzy unit and take 
over the correspondent 
parameter

Replace the hybrid 
unit by a neural 
unit and take over 
the correspondent 
parameter

End

Algorithm to construct a Neuro-Fuzzy Network:

Constraint shows if
( see equation 4.8 ) 
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in-sample
Black-Scholes Model  :

Neural Network           :

Neuro Fuzzy Network : 

RMSE adjR2

0.0059

out-of-sample
Black-Scholes Model  :

Neural Network           :

Neuro Fuzzy Network : 

RMSE adjR2

0.0062
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