Aalborg Universitet
AALBORG UNIVERSITY

DENMARK

Visualisation of variable importance in neural network regression and classification

Kucheryavskiy, Sergey

Published in:
XIII International Conference on Chemometrics in Analytical Chemistry

Publication date:
2012

Document Version
Early version, also known as pre-print

Link to publication from Aalborg University

Citation for published version (APA):

Kucheryavskiy, S. (2012). Visualisation of variable importance in neural network regression and classification. In
K. Héberger, & T. Pap (Eds.), XllI International Conference on Chemometrics in Analytical Chemistry (pp. 57).
Hungarian Chemical Society.

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

- Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
- You may not further distribute the material or use it for any profit-making activity or commercial gain
- You may freely distribute the URL identifying the publication in the public portal -

Take down policy

If you believe that this document breaches copyright please contact us at vbn@aub.aau.dk providing details, and we will remove access to
the work immediately and investigate your claim.

Downloaded from vbn.aau.dk on: April 09, 2024


https://vbn.aau.dk/en/publications/9067e9ae-fa01-44dc-9b6c-2623fc9a4d78

VISUALISATION OF VARIABLE IMPORTANCE IN NEURAL
NETWORK REGRESSION AND CLASSIFICATION

Sergey Kucheryavskiy

Department of Biotechnology, Chemistry and Environmental Engineering,
Aalborg University, Niels Bohrs vej 8, 6700, Esbjerg, Denmark
svk@bio.aau.dk

Artificial Neural Networks (ANN) is an efficient tool for solving many machine learning
problems, from exploratory analysis to classification and regression [1]. Being quite popular
in late 90s, now it is not very widespread in chemometric applications. One of the reasons,
from our point of view, is that ANN does not provide enough visual information about model
itself as well as about influence of particular variables and samples on the model. Thus, for
example, in PLS there are several plots giving an information about importance of variables:
weights, regression coefficients, VIP scores and selectivity ratio [2], while ANN tools do not
have such option. In this work an attempt to solve this problem was made.

Any neural network can be represented as set of interconnected nodes (neurons). Every node
has several inputs {xi,...,xs} and one output, y. The output value depends on a weighted sum
of input values and an activation function F. If we connect several nodes to a simple network,
the output of the whole net will depend on a composition of all nodes weights and functions.

Training NN model means finding optimal values for the weights that minimize error of
prediction of the output value. One of the most popular training algorithm —
backpropagation — implies that we find an overall cost function for the whole network first
and then minimize it iteratively. To calculate the cost function the prediction error is
propagated from the output back to the inputs.

The general idea going to be presented in this work is to use similar way to propagate weights
of all nodes inputs for calculating an importance of the input variables x. The importance of a
particular variable is computed as a combination of weights of all nodes, linked with the
variable. The method has been applied for analysis of spectral data using autoassociative
network for exploratory analysis (analogue of PCA) and multilayer perceptron for regression
and classification. Different schemes of weight combinations were tried to find the optimal
one. The obtained results show that the proposed method gives a decent illustration of the
variable importance and can be also used for variable selection purposes.
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