Bankruptcy Prediction through Soft Computing
based Deep Learning Technique



Arindam Chaudhuri * Soumya K. Ghosh

Bankruptcy Prediction
through Soft Computing
based Deep Learning
Technique

@ Springer



Arindam Chaudhuri Soumya K. Ghosh

Samsung R & D Institute Delhi Department of Computer Science

Noida, Uttar Pradesh, India and Engineering
Indian Institute of Technology Kharagpur
Kharagpur, West Bengal, India

ISBN 978-981-10-6682-5 ISBN 978-981-10-6683-2 (eBook)
https://doi.org/10.1007/978-981-10-6683-2

Library of Congress Control Number: 2017959591

© Springer Nature Singapore Pte Ltd. 2017

This work is subject to copyright. All rights are reserved by the Publisher, whether the whole or part of
the material is concerned, specifically the rights of translation, reprinting, reuse of illustrations,
recitation, broadcasting, reproduction on microfilms or in any other physical way, and transmission
or information storage and retrieval, electronic adaptation, computer software, or by similar or
dissimilar methodology now known or hereafter developed.

The use of general descriptive names, registered names, trademarks, service marks, etc. in this
publication does not imply, even in the absence of a specific statement, that such names are exempt
from the relevant protective laws and regulations and therefore free for general use.

The publisher, the authors and the editors are safe to assume that the advice and information in this
book are believed to be true and accurate at the date of publication. Neither the publisher nor the
authors or the editors give a warranty, express or implied, with respect to the material contained
herein or for any errors or omissions that may have been made. The publisher remains neutral with
regard to jurisdictional claims in published maps and institutional affiliations.

Printed on acid-free paper

This Springer imprint is published by Springer Nature

The registered company is Springer Nature Singapore Pte Ltd.

The registered company address is: 152 Beach Road, #21-01/04 Gateway East, Singapore 189721,
Singapore


https://doi.org/10.1007/978-981-10-6683-2

To our families and teachers



Preface

Bankruptcy prediction has been actively studied in industrial and financial
institutions in the recent past. The problem has been investigated through statistical
and machine intelligence prediction techniques. Here, complex hierarchical deep
architectures (HDA) are proposed for predicting bankruptcy. HDA are formed
through fuzzy rough tensor deep stacking networks (FRTDSN) with structured
hierarchical rough Bayesian (HRB) models. FRTDSN is formalized through
TDSN and fuzzy rough sets. HRB is formed by incorporating probabilistic rough
sets in structured hierarchical Bayesian model. Then FRTDSN is integrated with
HRB to form the compound FRTDSN-HRB model. HRB enhances the prediction
accuracy of the FRTDSN-HRB model. The experimental datasets are adopted
from the Korean construction companies, American and European nonfinancial
companies and UCI Machine Learning Repository bankruptcy database. The
research revolves around the impact of choice toward cut-off points, sampling
procedures, and business cycle accuracy for bankruptcy prediction techniques.
Misclassification can often lead to incorrect predictions resulting in prohibitive
costs to both investors and the economy. The selection of cut-off points and
sampling procedures affects the model rankings. The results lead to the fact that
empirical cut-off points derived from training samples result in minimum
misclassification costs for all the techniques. FRTDSN-HRB achieves superior
performance as compared to other statistical and soft computing models. The
experimental results are given in terms of several standard statistical parameters
revolving different business cycles and mid-cycles for the datasets considered.
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