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a b s t r a c t 

Predicting the listing statuses of Chinese-listed companies (PLSCLC) is an important and complex problem 

for investors in China. There is a large quantity of information related to each company’s listing status. 

We propose an improved filter feature selection method to select effective features for predicting the list- 

ing statuses of Chinese-listed companies. Due to the practical concerns of analysts in finance about the 

performance and interpretability of the prediction models, models based on decision trees C4.5 and C5.0 

are employed and are compared with several other widely used models. To evaluate the models’ robust- 

ness with time, the models are also tested under rolling time windows. The empirical results demonstrate 

the efficacy of the proposed feature selection method and decision tree C5.0 model. 

© 2017 Elsevier B.V. All rights reserved. 

1. Introduction 

To help make investors aware of the risks of the listed compa- 

nies in Chinese stock markets, the China Security Regulatory Com- 

mission (CSRC) issued special listing rules for the listed companies 

in 1998. According to the rules, a listed company that falls into ab- 

normal operational or financial conditions will be given a special 

risk warning label, known as special treatment (ST), to indicate its 

risk. 

According to the “Rules Governing the Listing of Stocks (RGLS)”

on the Shanghai Stock Exchange (SHSE) [1] and Shenzhen Stock Ex- 

change (SZSE) [2] released in July 2012, there are two types of risk 

warning: indication of the delisting risk and indication of other 

risks. The special treatment of a stock with a delisting risk warn- 

ing or other risk warning is to add the prefix of “∗ST” or “ST” to 

the stock symbol, respectively. In addition, the limit of the price 

increase/decrease within a trading day is 5% for a stock with a 

risk warning and 10% for a normal stock. In China’s stock market, 

a stock with a delisting or other risk warning is always called an 

ST stock and the corresponding company is called an ST company. 

The RGLS on SHSE and SZSE lists similar conditions for imple- 

menting the delisting risk warning on the listed companies. The 
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conditions of abnormal financial conditions are specified as follows 

[1,2] : 

(1) The audited net profit of the company was negative in the last 

two consecutive fiscal years. 

(2) The audited net worth of the company was negative in the last 

fiscal year. 

(3) The audited operating income of the company was less than 10 

million Yuan in the last fiscal year. 

(4) The financial statements for the last fiscal year were noted with 

an adverse opinion or disclaimer opinion from the auditing 

company. 

(5) The company has been commanded by the China Securities 

Regulatory Commission (CSRC) to correct serious errors and 

false records, but has failed to do so within the specified time 

window, and the company’s stocks have been suspended from 

trading for two months. 

(6) The company fails to disclose its annual report or semi-annual 

report within the statutory time window and the company’s 

stock has been suspended from trading for two months. 

If any of the following conditions occur, the listed company will 

be given another risk warning: 

(1) The operation of the company has been seriously affected and 

cannot be recovered in three months. 

(2) The main bank account of the company has been blocked. 
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Fig. 1. The different formulations of the listing-status prediction problem. 

(3) The board of the directors cannot hold meetings on a regular 

basis and cannot reach a resolution. 

(4) The company funds the controlling shareholders or their stake- 

holders, or the company violates the regulations on providing 

guarantees for external obligations. 

As indicated above, the main reason for a normal company to 

receive ST is its poor financial performance. Therefore, financial ra- 

tios are important factors in the listing status prediction. 

A normal company may be given special treatment; at the same 

time, an ST company has the opportunity to get the risk warn- 

ing removed if its financial status has improved and it can meet 

certain requirements specified in RGLS. If a company with a risk 

warning fails to meet some requirements, it may be delisted. Since 

July 1999, the ST firms that exhibit no sign of financial improve- 

ment in the following year will be issued a particular transfer 

warning (hereinafter called PT firms) issued by CSRC [3] . However, 

on February 25, 2002, the PT warning policy was canceled by CSRC. 

Therefore, in this study, the PT warning is not considered and the 

listing statuses of the stocks will be categorized into four groups: 

(1) a normal company without any risk warning; (2) a company 

with delisting risk warning; (3) a company with another risk warn- 

ing; and (4) a delisted company. These four listing-status groups 

are denoted by A, B, D and X, respectively, in this research. 

Due to the different risk levels implied by the listing statuses, 

it is crucial for investors to forecast the stocks’ listing statuses to 

manage the risk of their portfolios or make stock investment deci- 

sions in Chinese stock markets. 

Most preliminary research [3–5] forecasts listing status of com- 

panies in China by classifying a currently listed company as either 

a normal company or a financially distressed company, as shown 

in Fig. 1 (a). Since a risk warning given to a company always indi- 

cates the company’s financial distress, the prediction of the listing 

status of a company in China is usually formulated as a financial 

distress prediction problem. In a prediction model constructed for 

the normal listed companies, a company can have one of two pos- 

sible financial statuses in the considered forecasting period: nor- 

mal or financially distressed. Therefore, the financial distress pre- 

diction problem is a typical binary classification problem. Altman 

et al. [3] developed a model called Z china Score to predict financial 

distress of the listed companies in China. They defined the “ST”

and “PT” companies as financially distressed firms and the model 

was constructed based on a training sample consisting of 30 finan- 

cially distressed and 30 healthy companies that were announced in 

1998 or 1999. Ding, et al. [4] developed a prediction model based 

on support vector machines (SVM) to predict the financial distress 

of Chinese high-tech manufacturing companies. Li and Sun [5] pro- 

posed a hybrid Gaussian case-based reasoning system for predict- 

ing the business failures of Chinese-listed companies. 

This study predicts the listing statuses of the listed companies, 

based on four different listing statuses, as shown in Fig. 1 (b). The 

study demonstrates that the listing status prediction problem is a 

multi-class classification (MC) problem in practice, which is sim- 

plified as a binary classification problem in most existing studies 

[3–5] . 

Since the listing status can indicates a company’s risk level and 

affect the liquidity of the company’s stock, correct prediction of a 

listed company’s listing status is very important for the investors 

and stake holders of the company. Moreover, the interpretability 

of the predictive models can help financial analysts judge the re- 

liability of the models and thus increase the applicability of the 

models. Therefore, we select decision tree models C4.5 and C5.0 

for predicting the listing statuses of Chinese-listed companies. C5.0 

is an extension of decision tree C4.5 with improvements in com- 

putational efficiency and computational space. Some widely used 

approaches for multi-class classification are also used for bench- 

marking, such as linear discriminant analysis (LDA), Adaboost (AD), 

Neural networks (NN), random forest (RF), and Bayesian networks 

(BN). These multi-class classification models can be implemented 

easily and have been successfully applied in different applications 

[6–10] . 

The performance in predicting the listing statuses of Chinese- 

listed companies can be affected not only by the classification ap- 

proach but also by the selection of features. There are different 

categories of features that can be used in PLSCLC, such as macroe- 

conomic factors, company characteristics, financial indicators and 

market information. Most previous studies have demonstrated that 

financial indicators and market information are most effective in fi- 

nancial distress prediction [ 3,11–14 ]. However, there are hundreds 

of different financial indicators and market information that can be 
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