Proceedings of the International Conference on Industrial Engineering and Operations Management
Dubai, UAE, March 10-12, 2020

Corporate Value Prediction Model and Sensitivity Analysis
of Taiwan Traditional Industry Based on Machine Learning
Algorithm
Hsiao-Tien Pao, Chih-Hung Yu, and Hsin-Chia Fu
National Chiao Tung University
Hsinchu, Taiwan, ROC
louis0988.ms06g@nctu.edu.tw, htpao123@gmail.com, hcfu99@gmail.com
Abstract
The evaluation of corporate value is extremely important in business decision-making. This study
innovatively uses the eXtreme Gradient Boosting (XGBoost) machine learning algorithm to train a
nonlinear tree ensemble model to investigate the important influence factors of corporate value from three
aspects of environment, economy, and corporate governance (CG) including energy policies. The nonlinear
XGboost models are compared with linear panel regression models in terms of their findings. The indicators
of corporate value, environment, and economy are Tobin's Q, Corporate Social Responsibility (CSR), and
capital structure (debt ratio), respectively. The annual panel data for 383 Taiwanese traditional industries
from 2014 to 2017 comes from Taiwan Economic Journal (TEJ) database. For Tobin's Q fitted model, the
trained tree ensemble model with 0.43% historical MAPE (Mean Absolute Percentage Error) is much better
than the linear panel regression model with 17.54% MAPE. The ranking of the important influence factors
of Tobin’s Q is the shareholding ratio of directors and supervisors, CSR (environment), asset turnover rate
and debt ratio (economy). We also trained a tree ensemble forecasting model for Tobin’s Q, the one-stepahead out-of-sample MAPE is 13.48%. The proposed good forecast model can be used for scenario analysis
to enhance Tobin’s Q for a single company. On the whole, strengthening the ownership structure and
optimizing economic-energy-environment interaction policies can effectively enhance the corporate value
of traditional industries.

Keywords
Corporate value, Machine learning algorithm, XGBoost, Environment, Energy policy
Biographies
Hsiao-Tien Pao is a Professor in the Department of Management Science, National Chiao Tung University. She
received her Doctoral degree in Applied Statistics from National Chiao Tung University, ROC. Her research interests
include data modeling and forecasting, big data analysis and machine learning techniques, neural network model and
applications, Economy-Energy-Environment (3Es) nexus and policy. Her research papers have been published at
Energy Policy (SCI, SSCI), Energy(SCI), Renewable and Sustainable Energy Reviews(SCI), and others. She is
currently the author of four highly cited papers.
Chih-Hung Yu is a Master of Business Administration in the Department of Management Science of National Chiao
Tung University. His research interests include data modeling and prediction, big data analysis, and machine learning
techniques. He currently works as a data engineer at a US technology subsidiary.
Hsin-Chia Fu is an emeritus professor in the Department of Computer Science, National Chiao-Tung University. He
received his Doctoral degree in Computer engineering from New Mexico State University, Las Cruces, USA in
1981/5. His research interests include artificial intelligence, cloud computing, machine learning techniques, neural

© IEOM Society International

149

Proceedings of the International Conference on Industrial Engineering and Operations Management
Dubai, UAE, March 10-12, 2020
network model and applications, economy-energy-environment nexus and policy. His major academic contribution
includes publication and present papers in academic journals, conferences, and acquisition of seven invention patents
in Taiwan and United States.

© IEOM Society International

150

