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Financial distress refers to the deterioration of the
company’s financial situation and the inability to
repay debts on time. Bankruptcy is its most seri-
ous situation. With the development of statistical
theory and methods, more and more predictive
models and algorithms have been proposed to
continuously improve the accuracy and practica-
bility of financial distress prediction. This paper
uses the comparative research method to sort
out the definition of financial distress by West-
ern scholars and Chinese scholars and provides
a new perspective for the financial status and
financial distress prediction of listed companies.
Western scholars have proposed financial dis-
tress based on bankruptcy, cash flow, and non-
financial indicators. The definition of bankruptcy
is the initial stage of the study of financial distress
in Western countries. With the expansion of the
disclosure scope of listed companies’ operating
data, financial definitions of other perspectives
have begun to emerge. The cash flow model
suggests that the probability of a company’s
financial distress increases as liquid assets
decrease, operating expenses increase, abnor-
mal changes in liquidity inflows and outflows,
and industry declines. The non-financial indicator
reflects information about the operating environ-
ment, business processes, and results of listed
companies. Chinese scholars have proposed a
definition based on special treatment, cash flow,
and bankruptcy. The China Securities Regulatory
Commission (CSRC) has implemented a special
treatment (ST) system for listed companies with
financial problems and operational management

problems. Most Chinese scholars use ST as a
sign that listed companies are caught in finan-
cial difficulties. Based on cash flow research,
the company’s insufficient solvency generally
consists of two forms: lack of existing and insuf-
ficient flow. Based on the definition of bankruptcy,
financial distress is a serious loss and cannot
repay the debt due. Western scholars often use
statistical analysis of financial ratios and financial
statement data, and quantitative analysis meth-
ods are used more. Chinese scholars have more
deductions from the theoretical perspective,
and the number of empirical studies is relatively
small. The artificial intelligence method is more
abstract in the classification of financial distress,
although the accuracy is high, the transparency
is low. A detailed classification of financial con-
ditions and then the application of artificial intel-
ligence methods for classification is a possible
way to improve the transparency of artificial intel-
ligence methods. To improve the transparency
of financial distress prediction based on artificial
intelligence, it is necessary to build a more trans-
parent prediction model. First, the financial situa-
tion is broken down into multiple levels based on
financial and non-financial indicator data. Then,
establish a prediction model based on financial
statement data, cash flow indicators, corporate
governance, macroeconomic indicators, and
other factors. Finally, choose the appropriate arti-
ficial intelligence algorithm for prediction.
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®iHaHCoBI po3/1adu cMOoCyroMbCs Mo2ipuieHHs1 (hiHaHCOB020 CmaHy KOMIMaHii ma HEMOX/IUBOCMI CBOEYAcHO ro2acumu 6opeu, wjo yacmo docsiea-
tomb HalicepliozHiwoi cumyayis — 6aHkpymemsa. 3 po3sumkoM cmamucmuyHol meopii ma memodis sce bifbwe i bi/iblue nepedbadysaHux Modesell
i aneopummis 6ys10 3arPONOHOBAHO, WO MOCMIUHO MIdBUWYBa/IU MOYHICMb | MPaKMUYHICMb MPO2HO3yBaHHS hiHaHCOBUX P03/1adis. OCKI/IbKU My6/iuHi
KoMraHii no2/iuHaromb BE/UKY Ki/lbkicmb KOWMIB IHBECMOPIB 110 BCLOMY CBIMY, | BOHU, SIK NPasusio, Marmb BE/UKY KilbKicmb 3ayikag/ieHux cmopiH
aKmyasibHUM € O0C/IOXKEeHHST MUMaHHs nepedbayeHHs1 (hiHaHCOB020 cmaHy KoMnaHii Ha 0CHOBI BIOKpUMOI ¢hiHaHCOBOT iHghopmayji. 151 akyioHepis,
iHBecmopis, kepisHUymMsa, crnispobIMHUKIB ma IHWUX 3ayikag/leHux CmopiH BaXJ/1UB0 MOYHO nepedbayumu eKoOHOMIYHUU cmamyc KomnaHit, Wwo komu-
PYrombCs1 Ha bipxax, Wo Moxe 3MeHWUmu nomeHyitiHi Bmpamu 3ayikagineHux cmopiH. Y yili cmammi 3a 00roMo200 Memody MOPIBHSA/IbHO20 00C/Ti-
OXEHHS1, aBMOop aHasli3ye Mioxoou 00 BU3HA4YEHHS (hiHaHCOBUX MPYOHOWI8 3axXiOHUMU BYEHUMU ma KUmalCbKUMU BYEHUMU, | HA0ae HOBY nepcrekmusy
07151 ¢hiHaHCOBO20 CMaHy ma rpPo2HO3yBaHHsI (hiHaHCOBUX MPYOHOWI8 KOMMaHIU, WO KOmupyrombCsi Ha Gipxi. 3axioHi BYeHi aHaslizyromb ¢hiHaHCOBI
po3/1a0u Ha OCHOBI baHKPymemaa, 2pOWOBUX MOMOKIB | HEQhIHAHCOBUX MOKA3HUKIB. Bu3HaueHHs1 baHKpymcmsaa € rno4amkosuM emarioM 00C/IOKEHHS
chiHaHCOBUX MPYOHOWiB y 3axiOHUX KpaiHax. 3 po3wupeHHsIM 0bcsieig po3kpumms onepayitiHux daHux KoMMaHill, 3apeecmpoBaHux Ha Gipi, noyaau
hopmysamucsi hiHaHCOBI BUSHaYEHHSI IHWUX nepcriekmus. Mode/ib MoOmMoKy 2poWosUX KOWMIB C8I0YUMb po me, Wo UMOoBIpHICMb (hiHaHCOBO20
Jluxa KoMraHii 3p0cmae 8 Mipy 3MEeHWEeHHS JIIKBIOHUX akmusiB, 36i/TbweHHs onepayitiHux Bumpam, aHOMa/IbHUX 3MiH MpUr/IuBy i BIOMOKY /iK8IOHOCM,
i cnady y cekmopis, 8 sikoMy Oie KoMraHis. HegbiHaHCOBI Moka3HUKU Bidobpaxaroms iHghopmauito npo onepayiliHe cepedosuwje, bizHec-npoyecu ma
pesynsmamu disi/lbHoCMi KoMnaHit. Kumalicbki B4eHi 3arporoHyBau BU3HA4YeHHS], 3aCHOBaHe Ha 0CO6/IUBOMY CMAB/IEHHI, 2pOWOBOMY Momoyi ma
6aHkpymemsi. Kumalicbka komicis 3 peay/iosaHHsi YiHHUX nanepis (CSRC) 3anposadusia cucmeMy crieyiasibHo2o nioxody (ST) 07151 komnaHil, wo
KOmUpyombCs Ha PUHKY, 3 ¢hiHaHCOBUMU npobaemMamu ma npob/sieMamu onepamusgHO20 yrpassiHHS. binbwicme kKumalCbKux 84eHUX BUKOPUCMOBY-
tomb ST 5K 3HaK Mo20, WO nepesiyeHi KoMmnaHii mompan/sioms y ¢hiHaHcosi mpyoHowi. Ha nidcmasi doc/idkeHb 2poWoBUX MOMOKIB, HEO0OCMamHsi
1/71amoCrpOMOXHICMb KOMMaHIi, SIK Npasusio, ckiadaembscsi 3 080X (hOpM: BidCYymMHICMb iCHyr0H020 ma HeAoCMamHb020 MOMOKY 2POLWOBUX KOWMIB.
Buxodsiyu 3 BusHayeHHs1 baHkpymemsa, ¢hiHaHcose /luxo € ceplo3HUM 36UMKOM i He MOxXe rno2acumu 3abopaosaHicmb. 3axioHi B4EHI Yacmo BUKO-
pucmosytoms cmamucmuyHUll aHasti3 ghiHaHCOBUX KoeghiyieHmis ma daHux ¢hiHaHCOBUX 38iMi8, @ MaKOoX BUKOPUCMOBYHMbLCS MEMOOU Ki/lbKICHO20
aHanizy. Kumadichbki 84eHi Maromb 6i/ibLIe aHaslizy 3 meopemu4HOi MOoYKU 30pY, a KiflbKicmb eMITpUYHUX A0C/TiOXeHb BIOHOCHO Hesesluka. Memood wmyd-
HO20 iHmesiekmy € 6i/iblu abcmpakmHUM y Knacudbikayii ghiHaHCOBUX MpPYOHOLWIB, Xo4a MOYHICMb BUCOKa, BMIM MPO30piCMb MakKo20 Memoody HU3bKa.
LlemaribHa knacudbikayisi ghiHaHCOBUX MOKA3HUKIB, & MOMIM 3acmocyBaHHs1 Memoodig Wimy4HO20 IHmenekmy 0715 kaacucbikayii e MoXJ/usuM criocobom
Mi0BUWEHHST MPO30poCmi Memoois WMmy4YHO20 iHmeaekmy. ABmop cmseepoXye, Wo 0715 MOBULEHHS MPO30pOCMi MPO2HO3YBaHHS (hiHaHCOBUX po3/1adis
Ha OCHOBI Wmy4YHO20 iHmesiekmy HeobxiOHO Nobydysamu 6islbLU MPO30py MOOe/Ib MPo2HO3yBaHHS. [1o-nepuie, thiHaHcosa cumyauyis po36usaembsCs Ha
Ki/IbKa piBHI8 Ha OCHOBI ¢hiHAHCOBUX Ma He (hiHAHCOBUX MOKA3HUKIB. [TomimM BCmaHOB/MEMBCST MOOE/Tb MPO2HO3yBaHHST HA OCHOBI 0aHUX (hiHaHCOBUX
3BiMig, MOKA3HUKIB 2pOWOBUX MOMOKIB, KOPOpamuBHO20 YNpas/liHHSA, MaKpOEKOHOMIYHUX MOKa3HUKIB ma IHWUX ghakmopis. Hapewmi, Ha ocmaHHbLoMY
emarii ¢/1id subpamu 8idrosioHUl an20pUMM WMy4YHO20 iHMeaeKmy 0715 MPO2HO3yBaHHSI.

KntouoBi cnosa: ghiHaHCoBe /1LUX0, BUSHAYEHHSI, MepesiyeHi KomnaHii, 6ipxi, 6aHKpymcmso, 2poWosull MNOMIK, MOPIBHSIHHS.
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Introduction. Financial distress refers to the
deterioration of the company’s financial situation and
the inability to repay debts on time. Bankruptcy is its
most serious situation. If the company is in financial
distress, it needs to make business adjustments,
strategic adjustments, and even seek acquisition and
bankruptcy protection.

Listed companies absorb a large amount of inves-
tors’ funds around the world, and they usually have
a large number of stakeholders. For shareholders,
investors, management, employees, and other stake-
holders, it is valuable to accurately predict the eco-
nomic status of listed companies, which can effec-
tively reduce the losses of stakeholders. In recent
decades, the prediction of financial status, especially
for financial distress, has been a hot topic in corpo-
rate economic research.

With the development of statistical theory and
methods, more and more predictive models and algo-
rithms have been proposed to continuously improve
the accuracy and practicability of financial distress pre-
diction. Due to different research purposes, the defini-
tion of financial distress exists in the scope and per-
spective. This paper uses the comparative research
method to sort out the definition of financial distress by
Western scholars and Chinese scholars and provides
a new perspective for the financial status and financial
distress prediction of listed companies.

Definition by Western scholars.

2.1. Based on bankruptcy. Alaka et al. used
«bankruptcy», «insolvency», «failure», and «default»
as the consent words for financial distress, which is
a general definition of financial dilemmas in Western
scholars’ research [1].

Beaver defined «the inability to pay dividends on
preferred stocks, the liquidity of corporate bonds,
and the inability of companies to pay bank princi-
pals and interest» as financial distress [2]. He used
the Univariate Discriminant Analysis (UDA) method
to predict financial distress. Altman proposed Mul-
tivariate Discriminant Analysis (MDA) to predict the
company’s financial status by calculating Z-Score [3].
This approach extends the definition of financial dis-
tress and divides the company into different financial
situations through different Z-Scores.

Gordon pointed out that when a company fails or
is reorganized, it is already in financial distress, so
financial distress should occur first [4]. Deakin defines
companies that have gone bankrupt and are unable
to perform solvency as a company with financial dis-
tress [5]. Lau extended the concept of financial dis-
tress. He proposed that financial distress is a gradual
process. In this process, financial status can be divided
into: 0) good financial status; 1) reduced or unable
to pay dividends; 2) unable to repay debts on time;
3) entering bankruptcy protection; 4) entering statutory
bankruptcy proceedings. Companies in situation 1) to
4) are considered as financial distress companies [6].

The definition of bankruptcy is the initial stage
of the financial distress study in Western countries.
With the expansion of the disclosure scope of listed
companies’ operating data, financial definitions of
other perspectives have begun to emerge.

2.2. Based on cash flow. Blum constructed a
cash flow model based on three kinds of indicators:
liquidity, profitability, and variability [7]. According
to this model, the probability of financial distress in
the company increases as liquid assets decrease,
operating expenses increase, abnormal changes in
liquidity inflows and outflows occur, and the industry
is in recession. Based on the cash flow model, Aziz,
Emanuel, and Lawson proposed that the value of the
company comes from the sum of the present value
of the cash flow of the operator, creditors, sharehold-
ers, and government [8]. They found there was a sig-
nificant difference in the average value of operating
cash flow and cash payment between the bankrupt
company and the non-bankrupt company before
bankruptcy occurs 1-5 years. John, Whitaker defines
financial distress as the company’s current assets do
not meet the cash needs of its written contract [9; 10].

Based on the definition of cash flow, the financial
distress is studied from a dynamic perspective, and
the transparency is higher than that of the method
using only financial ratio, and the prediction accuracy
is also improved.

2.3. Based on non-financial indicators. Flagg
proposed that going concern qualifications plays an
important role in bankruptcy prediction [11]. Charitou
and Trigeorgis built an option-pricing financial distress
prediction model. They conducted a comparative test
of 139 US companies from 1983 to 1994 and found
that primary option-motivated variables were effective
in bankruptcy predictions within 1-3 years [12]. Coats
and Fant used the audit opinion of CPAs as a defini-
tion of the company’s financial distress [13].

Non-financial indicators reflect information about
the operating environment, business processes, and
outcomes of listed companies, and they also provide
important information for the financial situation predic-
tion. By establishing a predictive model in combination
with non-financial indicators, we can find more details
about the company’s financial situation and improve
the accuracy of the financial situation prediction.

Definition by Chinese scholars.

3.1. Based on Special Treatment. Since 1998, the
China Securities Regulatory Commission (CSRC) has
implemented a special treatment (ST) system for the
listed companies with financial problems and opera-
tional management problems. This is a system that
alerts stockholders to investment risks. ST is public
information, most Chinese scholars use ST as a sign
that listed companies are in financial distress [14].

According to the latest listing rules revised in
2018, Chinese listed companies will be marked as
special treatment if they have one of the following six
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conditions (these conditions are related to the finan-
cial situation):

1) The net profit in the last 2 years is continuously
negative.

2) The net assets in the last year are negative.

3) The operating income in the last year is less
than 10 million CNY.

4) The financial accounting report of the most
recent year has been issued by the accounting firm
and cannot express opinions or negative opinions.

5) There are major errors or false records in the
financial accounting report, which have not been cor-
rected within the prescribed time limit, and the stock
has been suspended for two months.

6) The annual report or the interim report was not
released on time, and the stock was suspended for
two months.

The ST-based financial distress definition is easy
to operate but provides less detail. Therefore, other
researchers have proposed different definitions,
including: definition based on bankruptcy and defini-
tion based on cash flow.

3.2. Based on cash flow. Li proposed that financial
distress is a financial manifestation of various internal
and external contradictions in the company’s busi-
ness process, which is usually manifested by insuf-
ficient solvency [15]. Insufficient solvency generally
consists of two forms: a lack of existing and insuffi-
cient flow. Insufficient existing refers to the company’s
asset value is lower than the liability value; insuffi-
cient flow refers to the company’s operating cash
flow is insufficient to repay the existing debt due.
Lu uses the current ratio to define financial distress
and proposes three signs of financial distress: 1) net
realizable value is less than the debt due; 2) current
assets in the balance sheet are less than current lia-
bilities; 3) cash outflows are much larger than Cash
infow [16]. Li proposed that when the company’s
cash flow cannot meet the normal payment needs, it
is in financial distress [17].

3.3. Based on bankruptcy. Wu and Huang used
the provisions of the Enterprise Bankruptcy Law of
the People’s Republic of China (1986) to define the
financial distress as a serious loss and the inability
to repay debts due [18]. Gu and Liu define financial
distress as: technical fund management failure and
bankruptcy, and any situation between these two situ-
ations [19]. They proposed that management failure
is slight financial distress, and bankruptcy is the most
serious financial distress.

Wang and Yang proposed that financial distress
can be divided into three levels: 1) failure, invest-
ment return rate is obvious and continues to be lower
than a similar investment in the market; 2) unable
to pay debts on time; 3) bankruptcy [20]. Sun and
Qiu divided the financial distress into two situations:
technical bankruptcy, which means that although the
company’s total assets are greater than liabilities,
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the assets are not properly distributed, it is unable to
repay the debts on time; financial bankruptcy means
that the company’s total assets are less than the
total liabilities [21].

The financial distress of listed companies is a
gradual process. If management responds through
appropriate financial and management strategies,
financial distress may be overcome to avoid bank-
ruptcy. At present, there are strict restrictions on initial
public offering (IPO) in China, and the stock exchange
also limits the number of listed companies. Therefore,
financial failure listed companies are usually acquired
by companies that wish to go public, which leads to
a very small number of bankrupt companies listed in
China. With the completion of the CSRC listing rules,
the bankruptcy of financially failed listed companies
in accordance with legal procedures will become a
normal situation.

The abovementioned research by Chinese schol-
ars provides different perspectives for the definition of
financial distress of listed companies, which is condu-
cive to in-depth research on this issue.

Conclusion and future research recommenda-
tions.

4.1. Similarities and differences between West-
ern and Chinese studies. Western scholars often use
bankruptcy as a mark of financial distress, and Chi-
nese scholars often use ST as a mark of financial dis-
tress. Although these methods are easy to operate,
they do not have a detailed classification of financial
conditions, which is not conducive to the detailed pre-
diction of the company’s financial situation. Western
scholars often use statistical analysis of financial ratios
and financial statement data, and quantitative analysis
methods are used more. Chinese scholars have more
deductions from the theoretical perspective, and the
number of empirical studies is relatively small.

Table 1
Comparison between
China and Western Scholars
Western .
Countries China
Bankruptcy .
Definitions Cash flow Spegglsﬁlrt?liflrvnent
based on Non-financial Bankruptc
statement data ptey
Most used mark Bankruptcy Special treatment
Research Quantitative .
feature analysis Theoretical study

4.2. New trends in Financial Distress Prediction.
With the development of artificial intelligence algo-
rithms, Chinese and Western scholars have begun
to classify financial conditions through artificial intel-
ligence methods in recent years and make predictions
based on them. Alaka et al. summarized the accuracy
of financial distress prediction and found that the artifi-
cial intelligence method has the highest accuracy [22].
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Table 2
Comparison of the accuracy of traditional
and Artificial Intelligence methods

Lowest Highest
Accuracy Accuracy
Traditional Methods
,'l\\/lrlljzlatll)\//;gate Discriminant 51.3% 91.44%
Logistic Regression 54.4% 92.01%
Artificial Intelligence Methods

Neural Networks 67.8% 94.03%
Support Vector Machine 69.5% 95.95%

The artificial intelligence method is more abstract
in the classification of financial distress, although the
accuracy is high, the transparency is low. A detailed
classification of financial conditions and then the
application of artificial intelligence methods for classi-
fication is a possible way to improve the transparency
of artificial intelligence methods.

4.3. New ideas for improving the transparency of
Financial Distress Prediction.

Although the artificial intelligence method has
high accuracy in financial distress prediction, due
to the low transparency of the calculation process,
it is impossible to provide detailed decision-making
information for business owners, partners, and gov-
ernments. To improve the transparency of financial
distress prediction based on artificial intelligence, it
is necessary to build a more transparent prediction
model. First, the financial situation is broken down
into multiple levels based on financial and non-finan-
cial indicator data. Then, establish a prediction model
based on financial statement data, cash flow indica-
tors, corporate governance, macroeconomic indica-
tors, and other factors. Finally, choose the appropri-
ate artificial intelligence algorithm for prediction.
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THE DEFINITION OF FINANCIAL DISTRESS OF LISTED COMPANIES:
A COMPARATIVE ANALYSIS OF WESTERN COUNTRIES AND CHINA

Financial distress refers to the deterioration of the company’s financial situation and the inability to repay
debts on time. Bankruptcy is its most serious situation. With the development of statistical theory and methods,
more and more predictive models and algorithms have been proposed to continuously improve the accuracy
and practicability of financial distress prediction. This paper uses the comparative research method to sort out
the definition of financial distress by Western scholars and Chinese scholars and provides a new perspective
for the financial status and financial distress prediction of listed companies.

Western scholars have proposed financial distress based on bankruptcy, cash flow, and non-financial indi-
cators. The definition of bankruptcy is the initial stage of the study of financial distress in Western countries.
With the expansion of the disclosure scope of listed companies’ operating data, financial definitions of other
perspectives have begun to emerge. The cash flow model suggests that the probability of a company’s finan-
cial distress increases as liquid assets decrease, operating expenses increase, abnormal changes in liquidity
inflows and outflows, and industry declines. The non-financial indicator reflects information about the operating
environment, business processes, and results of listed companies.

Chinese scholars have proposed a definition based on special treatment, cash flow, and bankruptcy. The
China Securities Regulatory Commission (CSRC) has implemented a special treatment (ST) system for listed
companies with financial problems and operational management problems. Most Chinese scholars use ST as
a sign that listed companies are caught in financial difficulties. Based on cash flow research, the company’s
insufficient solvency generally consists of two forms: lack of existing and insufficient flow. Based on the defini-
tion of bankruptcy, financial distress is a serious loss and cannot repay the debt due.

Western scholars often use statistical analysis of financial ratios and financial statement data, and quantita-
tive analysis methods are used more. Chinese scholars have more deductions from the theoretical perspec-
tive, and the number of empirical studies is relatively small. The artificial intelligence method is more abstract
in the classification of financial distress, although the accuracy is high, the transparency is low. A detailed clas-
sification of financial conditions and then the application of artificial intelligence methods for classification is a
possible way to improve the transparency of artificial intelligence methods.

To improve the transparency of financial distress prediction based on artificial intelligence, it is necessary
to build a more transparent prediction model. First, the financial situation is broken down into multiple levels
based on financial and non-financial indicator data. Then, establish a prediction model based on financial
statement data, cash flow indicators, corporate governance, macroeconomic indicators, and other factors.
Finally, choose the appropriate artificial intelligence algorithm for prediction.
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