Taylor & Francis
e Online & !

Home P All Journals » Economics, Finance & Business P Quantitative Finance WP List of Issues
» Volume 14, Issue 6 » Using a hybrid evolution approach to for ....

Quantitative Finance »
Volume 14, 2014 - Issue 6: Themed Issue on Corporate Finance

428 18 0

Views CrossRef citations to date Altmetric
Research Papers

Using a hybrid evolution approach to
forecast financial failures for Taiwan-listed
companies

Mu-Yen Chen %
Pages 1047-1058 | Received 26 Sep 2010, Accepted 07 Jun 2011, Published online: 01 Dec 2011

66 Cite this article https://doi.org/10.1080/14697688.2011.618458 ™ Creck orupdetes

Sample our
Economics, Finance,

Business & Industry Journals

>> Sign in here to start your access
to the latest two volumes for 14 days

B Full Article [ia) Figures & data & References 66 Citations Ll Metrics

& Reprints & Permissions Read this article

Abstract

Bankruptcy has been an important topic in finance and accounting research for a long
time. Recent major bankruptcies have included seemingly robust companies such as
Enron, Kmart, Global Crossing, WorldCom, and Lehman Brothers. These cases have
become of serious public concern due to the huge influence these companies have on
the real economy. This research proposes a hybrid evolution approach to integrate
particle swarm optimization (PSO) with the support vector machine (SVM) technique for
the purpose of predicting financial failures. The preparation phase collected an initial
sample of 68 companies listed by the Taiwan Stock Exchange Corporation (TSEC). The
financial datasets were constructed based on 33 financial ratios, four non-financial
ratios and one combined macroeconomic index. To select suitable indicators for the

input vector, the principle component analysis (PCA) technique was applied to reduce
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the data and determine how groupings of indicators measure the same concept. In the
swarming phase, PSO was applied to obtain suitable parameters for SVM modeling
without reducing the classification accuracy rate. In the modeling phase, the SVM
model was used to build a training set that was used to calculate the model's accuracy
and fitness value. Finally, these optimized parameters were used in the hybrid PSO-
SVM model to evaluate the model's predictive accuracy. This paper provides four critical
contributions. (1) Using the PCA technique, the statistical results indicate that the
financial prediction performance is mainly affected by financial ratios rather than non-
financial and macroeconomic ratios. (2) Even with the input of nearly 70% fewer
indicators, our approach is still able to provide highly accurate forecasts of financial
bankruptcy. (3) The empirical results show that the PSO-SVM model provides better
classification accuracy (i.e. normal vs. bankrupt) than the grid search (Grid-SVM)
approach. (4) For six well-known UCI datasets, the PSO-SVM model also provides better
prediction accuracy than the Grid-SVM, GA-SVM, SVM, SOM, and SVR-SOM approaches.
Therefore, this paper proposes that the PSO-SVM approach is better suited for

predicting potential financial distress.

Keywords:

Financial engineering Evolutionary finance Network design Corporate finance

JEL Classification::

C4 C5 C45 C53 G3

Acknowledgements

The author is grateful for the support of the National Scientific Council (NSC) of the
Republic of China (ROC) for this work under grant Nos. NSC-98-2410-H-025-011 and
NSC-99-2410-H-025-011. The author also gratefully acknowledges the Editor and the

anonymous reviewers for their valuable comments and constructive suggestions.

Related research @


https://www.tandfonline.com/keyword/Financial+engineering
https://www.tandfonline.com/keyword/Evolutionary+finance
https://www.tandfonline.com/keyword/Network+design
https://www.tandfonline.com/keyword/Corporate+finance
https://www.tandfonline.com/keyword/C4
https://www.tandfonline.com/keyword/C5
https://www.tandfonline.com/keyword/C45
https://www.tandfonline.com/keyword/C53
https://www.tandfonline.com/keyword/G3

People also read Recommended articles Cited by
18

Information for Open access
Authors Overview

R&D professionals Open journals
Editors Open Select
Librarians Dove Medical Press
Societies F1000Research
Opportunities Help and information
Reprints and e-prints Help and contact
Advertising solutions Newsroom
Accelerated publication All journals
Corporate access solutions Books

Keep up to date

Register to receive personalised research and resources
by email

QSignmeup
O"M
i o ¥¢|

Taylor & Francis Group

an informa business

Copyright © 2025 Informa UK Limited Privacy policy Cookies Terms & conditions e

Accessibility

Registered in England & Wales No. 01072954
5 Howick Place | London | SW1P 1WG



https://authorservices.taylorandfrancis.com/
https://taylorandfrancis.com/who-we-serve/industry-government/business/
https://editorresources.taylorandfrancis.com/
https://www.tandfonline.com/page/librarians
https://www.tandfonline.com/societies
https://www.tandfonline.com/openaccess
https://www.tandfonline.com/openaccess/openjournals
https://www.tandfonline.com/openaccess/openselect
https://www.tandfonline.com/openaccess/dove
https://www.tandfonline.com/openaccess/f1000
https://taylorandfrancis.com/who-we-serve/industry-government/marketing/
https://taylorandfrancis.com/partnership/commercial/advertising-solutions/
https://taylorandfrancis.com/partnership/commercial/accelerated-publication/
https://taylorandfrancis.com/who-we-serve/industry-government/business/purchasing-options/
https://help.tandfonline.com/
https://newsroom.taylorandfrancisgroup.com/
https://www.tandfonline.com/journals?&pageSize=3000
https://www.routledge.com/
https://taylorandfrancis.formstack.com/forms/tfoguest_signup
http://facebook.com/TaylorandFrancisGroup
https://twitter.com/tandfonline
http://linkedin.com/company/taylor-&-francis-group
https://www.youtube.com/user/TaylorandFrancis
http://www.weibo.com/tandfchina
https://bsky.app/profile/tandfresearch.bsky.social
https://www.informa.com/
https://informa.com/privacy-policy/
https://privacy.informa.com/trackers/en/
https://www.tandfonline.com/terms-and-conditions
https://www.tandfonline.com/accessibility
http://taylorandfrancis.com/

