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Abstract 

 

For stakeholders, to predict the survival probability of a company in a financial crisis 

is very important. The objective if this article is to investigate whether the firm’s fi-

nancial distress is predictable using artificial intelligence techniques research methods. 

We analyze whether audit quality is the key factor to affect the occurrence of com-

pany’s financial distress in China. Using binary choice model and life test method, the 

evidence indicates that audit quality of the firm is negatively correlated with the 

probability of firm’s financial distress. The finding support that firm with higher audit 

quality would be more likely to reduce the probability of financial distress. 
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Introduction 

 

This study investigates whether the 

firm’s financial distress is predictable 

using neural network of financial en-

gineering research methods. Since the 

2008 global financial crisis, investors 

suffer huge losses in the stock market. 

How to confirm or determine which 

companies are unable to survive during 

the financial crisis is a very worthwhile  

 

issue. Claessens and Kose (2013) re-

views the prior literature on financial 

crises and analyze the main factors ex-

plaining financial crises. They con-

clude that financial crisis can be driven 

by a variety of factors, but financial 

crises often are preceded by asset and 

credit booms that then turn into busts. 

They conclude that it is necessary to 

put together new data series and to de-

sign new methodologies to get a better 

understanding of crises episodes 

(p.40). 
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Most of the prior research use cross- 

country data to analysis financial crises. 

Cerutti, Claessens and McGuire (2012) 

argue that supervisors and other agen-

cies need more and better data to con-

struct even rudimentary measures of 

risks in the international financial sys-

tem. Therefore, we collect data from 

China, a fast developing country, in 

order to provide more evidence for 

single country to contribute this line of 

research.  

 

For a deeper understanding of crises 

and the policy issues surrounding these 

events, we design new methods to 

classify crises in a more robust manner. 

Using binary choice model, we exam-

ine whether periods of financial dis-

ruptions are necessarily changing into 

crises. The empirical results show that 

audit quality is the key factor to affect 

the occurrence of financial distress in 

China, and is negatively related to 

firm’s financial distress. This finding 

support that demonstrate the firm with 

higher audit quality are inclined to re-

duce the probability of financial dis-

tress.  

 

The remainder of this paper is or-

ganized as follows. Section 2 reviews 

related literature and develops hy-

pothesis. Section 3 describe empirical 

design. Section 4 analyzes the empiri-

cal results. Section 5 concludes the 

paper.  

  

Literature Review and Hypotheses 

 

To forecast or predict business fi-

nancial crises is always one of the ma-

jor research problems in the accounting 

and finance fields (Tsai, 2011). The 

company declared bankruptcy, debt 

defaults, bank overdrafts and unpaid 

dividends on preferred stock that is 

known as the financial crisis (Beaver, 

1966). Liu, Uchida, and Yang (2012) 

claim that Chinese state-owned enter-

prises performed better during the cri-

sis if the firm performed poorly before 

the global financial crisis. Claessens 

and Kose (2013) reviews the prior lit-

erature on financial crises focusing on 

the main factors explaining financial 

crises, the major types of financial cri-

ses, and implications of crises. 

 

Ohlson (1980) presents empirical 

results of predicting company failure 

using logistic regression. He developed 

a measure of Ohlson O-Score, the 

combination result of a 9 business ra-

tios. Pastena and Ruland (1986) show 

that size and ownership concentration 

are important factors to explain firm’s 

financial distress using UK dataset. 

Almeida and Philippon (2008) pro-

poses a new method for valuing ex-

pected financial distress costs and ar-

gue that net asset value play a very 

important role in estimating financial 

distress. 

 

According to agency theory, manag-

ers may not work hard without effec-

tive monitoring mechanisms. Instead, 

they may thoughtlessly expand the size 

of the firm to increase their own inter-

ests or reputation. This will lead to the 

consequence of damaging the firm’s 

performance and exposes the firm to 

financial difficulties. Audits, as an ef-

fective mechanism, can respond to is-

sues in a timely manner to reduce risk. 

Lu and Ma (2016) indicate that better 

audit quality can reduce the likelihood 

of financial distress.  

 

Kluger and Shields (1989) provide 

empirical evidence about auditor 

change behavior to the quality of 

comparative bankruptcy prediction. 
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Sundgren (2009) shows that liquidat-

ing bankruptcy is less common among 

Big 4 audited firms. Based on the 

above analysis, the hypothesis is de-

veloped. 

 

Hypothesis: Ceteris Paribus, the audit 

quality of the firm is negatively re-

lated to firm’s financial distress.  

 

Data and Research Methodology 

 

Sample Selection 

 

China currently has two exchanges, 

the Shanghai Stock Exchange (SSE) 

and the Shenzhen Stock Exchange 

(SZSE). The types of shares issued by 

listed companies in the Shanghai and 

Shenzhen stock markets are divided 

into A shares and B shares. A-shares 

represent publicly listed Chinese com-

panies that trade on Chinese stock ex-

changes such as the Shenzhen and 

Shanghai Stock Exchanges. These 

stocks trade in Chinese Yuan (CNY). 

B-shares are domestically listed for-

eign investment shares. They list on 

the Shenzhen and Shanghai exchanges, 

and trade in foreign currencies. An-

other H-share, traded on Hong Kong's 

exchanges, are regulated by Chinese 

law and are freely tradable by anyone. 

These shares trade using the Hong 

Kong dollar (HKD). 

 

 Our sample period is from 2002 

to 2018. All data of financial variables 

are taken from Taiwan Economic 

Journal (TEJ) China Equity Database 

and two exchanges (SSE and SZSE). 

We collect quarterly data of 54 pre-

dicting variables as independent vari-

ables including financial, corporate 

governance and other variables to in-

clude basic information. Our sample 

excludes those firms in the financial 

related industry. Table 1 includes all 

these 54 explanatory variables.  

  

Variable Definitions 

 

The original explanatory variables 

are collected from TEJ China Equity 

Database and their definitions are as 

defined and can be found in the TEJ. 

These variables can be classified into 

some functional parts, including prof-

itability, stability analysis of financial 

structure, short-term solvency analysis, 

long-term financial stability, manage-

ment capability, and most importantly 

corporate governance. We specially 

consider corporate governance associ-

ated variables because they are related 

to audit quality.  

 

 To measure the dependent vari-

able of firm’s occurrence of financial 

crisis, we use whether the company is 

delisted in the stock market as the 

dummy variable. To test hypothesis, 

we measure audit quality as defined in 

the Taiwan Economic Journal (TEJ) 

China Equity Database Corporate 

Governance Module. 

 

Research Methods 

 

Many empirical research methods 

have been developed to predict finan-

cial crisis and bankruptcy. These em-

pirical research methods include data 

mining (Tae, Namsik, and L. Gunhee, 

1999), fuzzy neural network (Li, 2005; 

Lee, and Booth, 2005), genetic pro-

gramming (Lensberg, Eilifsen, and 

McKee, 2006).  
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Table 1. List of Variables 

 

 
 

This study combines the Artificial 

Neural Networks (ANN) and Logistic 

Binary Regression models, to construct 

the financial crisis prediction mecha-

nism using China stock market data. In 

the first step, we select significant pre-

dictor variables from the artificial intel-

ligence technique to abstractvariables. 

Then the next step is to test whether the 

selected variables do have significantly 

effect on the financial crisis. 

  

First, we retrieve valuable information 

from a large database by Data Mining in 

order to explore and analyze data. Data 

Mining is the core knowledge of the da-
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tabase (Han and Kamber, 2000), which 

the ultimate goal is to propose valuable 

information as a basis for a favorable 

decision (Simoudis, 1996). We combine 

ANN and Logistic regression model to 

abstract valuable variables from 54 

original variables to predict. Next, to 

investigate whether there is effect of 

company’s audit quality on financial cri-

sis, we use Chi-square test based on the 

selected variables in the first step. We 

separate sample firm into two different 

types, firm with audit quality equals to 

one and firm without audit quality 

equals to zero. Independent samples 

T-test method is to obtain the expected 

value. 

 

Third, we further compare the sample 

listed company with delisted company to 

find the difference of key indicator 

variables between them. Using the Bi-

nary Choice Model method for listed 

companies and delisted companies in 

China stock market may provide more 

insight of the company’s financial crisis 

verification.  

 

Usually, the measure the probability 

of occurrence of the dependent variable 

is: 

                           

(1) 

 

However, to overcome the limita-

tions of the linear probability model in 

this study, consider the model as shown 

in Binary Choice Model: 

 

(2)                          

 

 

Empirical Findings 

 

Experimental Results 

 

The empirical results are based on 

data mining modeling using combina-

tion of ANN and Logistic regression 

model to abstract key variables from 54 

original variables. In order to build the 

model, we randomly select 60% of data 

as the training data, and use 20% of the 

data as the testing data, and the remain-

ing 20% of the data as the verification 

data. 

 

From Table 2 to Table 4, we show the 

results of abstracting variables of affect-

ing the occurrence firm’s financial crisis 

in A, B and H shares, separately. These 

tables basically show that the artificial 

neural networks (ANN) method seem to 

focus on the company’s profit variables.  

 

Table 2 show that the correct predic-

tion rate is 0.8257 and type 1 error is 

0.1237. 

 

About 70% of total 51,431 sample are 

low audit quality. Elected from 54 

original variables by the ANN, the return 

on assets (net), return on equity (after 

tax), operating margin, cash flow ratio, 

operating income growth rate, net in-

come growth rate and quick ratio are the 

key financial crisis variables.  

 

Table 3 shows that there are 20 key 

explanatory variables in the B-share 

listed companies, among them four fac-

tors are significant losses and tradable 

float rate and number of ordinary share 

in issue in both the corporate govern-

ance variables. The forecast accuracy is 

0.853. In Table 4, the forecast accuracy 

is 0.853. 
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Table 2. ANN Group Statistics: A shares Listed Companies 
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Table 3. ANN Group Statistics: B shares Listed Companies 
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Table 4. ANN Group Statistics: H shares Listed Companies 

 

 
 

 

Next, we focus on building financial 

crisis detecting model of delisted com-

panies in A, B and H shares, separately. 

In Table 5 to Table 7, we use artificial 

intelligence method again to filter out 

what variables that significantly play 

important role in the group of delisted 

companies. For example, as it can be 

seen in Table 6, only the variables x2, x3, 

x41, x42, x48 are significantly different 

and will be put in to the predicting 

model in the next step. 
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Table 5. ANN Group Statistics: A shares Delisted Companies 
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Table 6. ANN Group Statistics: B shares Delisted Companies 

 

 
 

 

 

 

 

 

 

 

 



2020-1044 IJOI 

http://www.ijoi-online.org/ 

 

The International Journal of Organizational Innovation 

Volume 12 Number 4, April 2020 

 

245 

Table 7. ANN Group Statistics: H shares Delisted Companies 

 

  

Analysis of Variance 

 

In order to build financial crisis 

model, single financial indicator con-

structing is not enough. Based on of 

the results of ANN technique in Table 

2 to Table 7, we further test the ro-

bustness of prediction variables using 

analysis of variance. Table 8 is rela-

tively average independent samples 

T-test inspection for listed company 

using Table 2 to Table 4, and Table 9 is 

for delisted company using Table 5 to 

Table 7. Both Table 8 and Table 9 

show that these key variables affect 

significantly based on the pretty small 

p-value.  
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Table 8. Analysis of Variance: Listed Companies 
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Table 9. Analysis of Variance: Delisted Companies 

 

 
 

 

Binary Choice Model 

 

In order to explore whether audit 

quality can improve business per-

formance, we define Grade equals to 

one if the audit quality is good and also 

the firm’s operating performance has 

been improved, and zero otherwise.  

 

The following equation (3) to equa-

tion (5) indicate that which financial 

variables are the key variables to im-

prove the firm’s operating performance 

in the A-shares, B-shares, and H-shares, 

separately. The t-values are all signifi-

cant meaning that these explanatory 

variables will reduce the probability of 

the occurrence of the financial crisis.  

                                      

 

(3) 

 
 

(4) 

 
            

(5) 

 
  

Grade(A), Grade(B), and Grade(H) are 

all binary logic model. We will only 

take A-share listed company as an 

example to show the binary logit re-

gression results in the Table 10. By a 9 

iterations to achieve convergence, the 

result again shows that the audit qual-

ity is significantly correlated with the 

occurrence of the financial crisis. 
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Table 10.  Logistic model 
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Table 11. Expectation-Prediction Evaluation for Binary Specification 
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Table 12. Goodness-of-Fit Test 

 

 
 

 

 In order to take a step further, we 

calculate Grade* which is the esti-

mated value of Grade Logic expected 

value in the equation (3). As shown in 

equation (6) and (7), the expected 

value will be calculated to generate 

expectation-prediction table.  

(6) 

 
 

(7) 

 

The calculation of expected value is 

as in equation (8), if the predicted 

probability is greater than the cutoff 

value = 0.5, then it will be classified as 

one, otherwise it will be classified as 

zero.  

(8) 

 
  Table 11 show the results of expec-

tation-prediction evaluation for binary 

specification. We use estimated equa-

tion in the Panel A and constant prob-

ability in the Panel B. As it can be seen, 

the percentage of correct prediction 

rate are all about 90% in the column of 

dependent-equal-to-one. 

 

Finally, Table 12 shows the test re-
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sults of Goodness-of-Fit. As shown in 

this table, the sample is divided into 10 

groups of observations. The quantile of 

risk prediction probability values are 

displayed up to 90%. This table again 

confirm our findings.  

 

Conclusion 

 

The ability to accurately predict fi-

nancial distress for enterprise is a very 

important issue in financial decision- 

making. This study investigates 

whether financial crisis prediction is 

available. We use big data techniques 

including binary choice model and life 

test method to predict financial distress. 

We first collect 54 financial indicators 

and corporate governance variables, 

then through an independent t-test, and 

the Binary Choice Model analysis 

techniques such as artificial intelli-

gence methods to reduce variable. 

 

The empirical results confirm that 

the selected variables perform well in 

predicting the financial crisis. This 

means that these variables have a sig-

nificant effect on predict financial dis-

tress. Using artificial intelligence tech-

niques to investigate the probability of 

survival analysis, we find audit quality 

will significantly reduce the occur-

rence of financial crises. The evidence 

can provide a more effective deci-

sion-making reference for business and 

financial data management, supporting 

to help enterprises industry to adjust 

business strategy and defuse financial 

risks.
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