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SYMBOLS AND ABBREVIATIONS 

In this dissertation the following abbreviations were used: 

CDMA – Code division multiple access  
CIS – Commonwealth of Independent States 
EBIT – Earnings before interest and taxes 
EMS – Emerging Markets Score 
FSA – Financial statement analysis 
GSM – Global system for mobile communications 
JSC – Joint stock company 
LCCAC – Life cycle of competitive advantage of the company 

LLP – Limited liability partnership 
LRA – Logistic regression analysis 
LSM – Least-squares method 
MDA – Multivariate discriminant analysis 
ROA – Return on assets 
ROE – Return on equity 
SWOT – Strength, weaknesses, opportunities, threats 
WTO – World Trade Organization 
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INTRODUCTION 
 

Relevance of the research topic. In conditions of the global crisis, which has 
led to a high level of volatility of the world and national economies, frequent cases of 
enterprises’ crisis occur. Such situations require alternative methods of avoiding the 
crisis and effective methods of overcoming it. 

 The head of the state, Nursultan Nazarbayev, during his speech at the VII 
Astana Economic Forum noted that there is a crisis worldwide, and that current crisis 
is stronger than the one of 2007-2009 [1]. The President asserted that "... the public 
should know the current situation, which implies a reduction in profits of our 
businesses, decreased income and possible job cuts. In this regard, I charge the 
Government to analyze, plan the anti-crisis work, and to determine the necessary 
measures" [2]. In this regard, the need for timely analysis and diagnostics of the 
probability of bankruptcy is very relevant for the national economy. 

To assess the financial stability of the company, to make evidence-based and 
optimal managerial, production, and especially financial decisions it is necessary to 
carry out a comprehensive analysis of the financial condition of the enterprise and 
diagnostics of the bankruptcy probability. Only thorough and comprehensive analysis 
gives an opportunity to evaluate the activities of the company and develop specific 
recommendations to the management for better decision-making on strengthening the 
financial sustainability, increasing business activity and overall improvement of the 
company. 

In the economic literature, there are numerous methods for determining the 
financial condition of the company, which are also used to predict the probability of 
bankruptcy. Among them, Beaver’s and professor Altman’s models are widely spread 
and more popular within the Commonwealth of Independent States (CIS). However, 
it should be noted that the use of foreign models to determine the probability of 
bankruptcy in domestic conditions do not always yield reliable results. 

A number of Russian researchers have tried to adapt the models of foreign 
authors to their economic conditions. One of the examples is the model of diagnosing 
a possible bankruptcy developed by R.S. Sayfullin and G.G. Kadykov. 
Notwithstanding, these models are not entirely applicable to the Kazakh enterprises, 
since they ignore the industry characteristics of the national economy. Therefore, 
while assessing the financial condition of the business entity, we suggest considering 
the industry peculiarities. This, in turn, determines the need to develop new methods 
of analysis and diagnostics of the bankruptcy probability of domestic enterprises. 

The level of scientific development of the problem. Review of the scientific 
literature on the problems of analysis and diagnostics of the financial condition of the 
business entities showed that this issue attracts both domestic and foreign scientists. 
Nevertheless, in Kazakhstan economic science diagnostics of the bankruptcy 
probability is not as well developed as in western countries. 

Theoretical and practical research works of E. Altman, W. Beaver, J. Ohlson, 
R.J. Taffler, M.E. Zmijewski hold a most unique position among the bankruptcy 
prediction models. Among the Russian scientists who have studied the analysis and 
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diagnostics of bankruptcy, we can name A.D. Sheremet, V.V. Kovalev, G.V. 
Savitskaya, R.S. Sayfullin, O.P. Zaitseva and others. 

Kazakh professors K.Sh. Dyusembaev and R.E. Dzhanshanlo devoted their 
research works to the analysis of the financial condition of enterprises, analysis and 
audit of financial statements of the domestic enterprises. Scientists T.I. Muhambetov 
and A.G. Nukushev considered the bankruptcy and anticrisis management. T.S. 
Seytimov and Zh.S. Samat focused on the development of the bankruptcy institution 
in Kazakhstan.  

Financial problems of bankruptcy diagnostics were considered by G.T. 
Abdrakhmanova. Professors of the Pavlodar State University studied domestic and 
foreign practice of diagnosing the bankruptcy of the business entities. D. 
Kunanbayeva considered suitability of the foreign bankruptcy prediction models to 
Kazakhstan enterprises.  

Despite the variety of approaches to company’s bankruptcy extent valuation and 
forecasting methods, which are widely represented in the foreign and domestic 
scientific literature, there are only a few studies on the issues of adaptation of these 
methods to Kazakhstan practice. The developed models and guidelines do not fully 
reflect the current state of economic conditions in Kazakhstan, as well as industry-
specific, and that led to the choice of the goals and objectives of the research. 

The purpose of the research is to study the development process of bankruptcy 
and to improve the methods of analysis and diagnostics of determining the 
bankruptcy for Kazakhstan enterprises. To achieve this goal, the following tasks we 
defined: 

 to examine the essence and causes of bankruptcy; 
 to systematize existing foreign methods of determining the bankruptcy; 
 to specify the terms analysis and diagnostics of  determining the bankruptcy 

process; 
 to improve methods of diagnosing the bankruptcy probability; 
 to develop a model of predicting the bankruptcy for the service and 

production industries. 
The subject of research are the methods of analysis and diagnostics of the 

bankruptcy probability of enterprises. 
The object of the research is the bankruptcy probability of Kazakhstani 

enterprises. 
The hypothesis of the research. Timely analysis and diagnostics of the 

financial condition of the organization will help to avoid the bankruptcy. 
Theoretical and methodological basis of the doctoral dissertation was a study 

of foreign and domestic scientists in the field of analysis of the financial condition of 
enterprises, as well as the diagnostics of the crisis and the bankruptcy probability. 

The information base of the dissertation comprises of the reports of the 
Committee on Statistics of the Ministry of National Economy of the Republic of 
Kazakhstan, as well as the financial statements of the service and production 
industries gathered by the author as a result of independent research in this area. 
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The scientific novelty of the research is to determine the causes of bankruptcy 
and enhancing the methods of analysis and diagnostics to identify the probability of 
bankruptcy to be applicable to the domestic enterprises taking into consideration the 
industry specifics. 

As a result of the research the following elements containing of the scientific 
novelty were achieved: 

1)  the author's interpretation to the concepts of "bankruptcy" and "diagnostics of 
the bankruptcy probability" was given;  

2)  the method of diagnosing the probability of bankruptcy based on 
combination of the ratio analysis and dynamical normative was suggested; 

3)  the normative model of ranking the indicators of financial condition of the 
service industry companies was developed; 

4)  the normative model of ranking the indicators of financial condition of the 
production industry was developed; 

5)  a scale of classification of the firms’ bankruptcy probability on the basis of 
financial diagnostics was proposed. 

The main provisions to be defended: 
1) the main obstacles of the practical use of the existing bankruptcy prediction 

models in the conditions of modern Kazakhstan's economy were determined, the 
possible ways of their elimination were defined; 

2) the most important financial ratios of stable functioning of the service and 
production industries’ enterprises were validated and the method of selecting the 
indicators was developed; 

3) the normative models of diagnosing the bankruptcy probability for the 
enterprises of the service and production industries were suggested; 

4) the method of analysis to identify the causes of the enterprise’s crisis was 
proposed; 

5) a scale of the bankruptcy probability was determined. 
The practical significance of the dissertation lies in the possibility of a broad 

application of the basic provisions of the research work to determine the financial 
condition of enterprises in the global crisis conditions. President Nursultan 
Nazarbayev appeals to the government to conduct the analysis and to develop a plan 
of anti-crisis measures to ensure the economic sustainability of the country. In this 
regard, the need for timely diagnosing the bankruptcy probability increases the 
practical significance of the work. Implementation of the developed method, using 
the necessary statistics, allows to develop models for the business entities of other 
fields, taking into account their specific operating circumstances. 

The following items have an independent practical importance: 
 the method of selecting indicators to analyze and diagnose the enterprises’ 

crisis situation with the greatest accuracy in terms of Kazakhstan; 
 the method of calculating the probability of a crisis condition of the 

enterprises with the use of mathematical tools taking into account specifics of 
operating activities (telecommunications and food industry). 
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Dissertation materials can be used in the process of higher education and during 
the preparation of textbooks for the "Analysis and diagnostics of financial and 
economic activity of the enterprise", "Financial Analysis", "Economic Analysis", 
"Enterprise Economy", "Crisis Management" and other courses. 

Approbation of the research results. The main results of the thesis were 
presented at five international scientific conferences: VII Ryskulov Readings 
(Almaty, Kazakhstan, 2012), Kazakhstan's Economy: The global challenges of 
development (Montana, United States, 2012), Mathematical modeling in economics, 
management, and education (Kaluga, Russia, 2012), International conference on 
eBusiness and eGovenment (Istanbul, 2013), International Conference on Applied 
Economics (Istanbul, Turkey, 2013). 

Publications. On the subject of the research 10 scientific papers were published, 
including three in Kazakhstan scientific journals recommended by the Committee for 
Control of Education and Science of the Ministry of Education and Science, two 
articles in international journals included into Scopus database, with non-zero impact 
factor. 

The structure and volume of the research. The thesis consists of an introduction, 
three chapters, conclusion, and list of references. The volume of the thesis is 112 
pages, containing 16 figures and 26 tables. 
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1 BANKRUPTCY – A CATEGORY OF MARKET ECONOMY 
 
1.1 Essence, types and causes of bankruptcy 
In a market economy, where individuals and legal entities interact with each 

other, as well as various financial institutions, government agencies, and other 
organizations, the concepts of "insolvency" and "bankruptcy" are a sore point. The 
recent global financial and economic crisis (2007-2010) added particular importance 
to these terms. In this regard, the public authorities and the management of 
organizations have to find ways to prevent the crisis and to ensure the financial 
sustainability of enterprises, as the bankruptcy of some business entities adversely 
affect the solvency of other organizations, which in turn affects the overall economic 
condition of the country. 

The economic essence of bankruptcy is concerned with the high risk of an 
economic entity, under the conditions of market economy, which gives an 
opportunity to determine the degree of responsibility of the economic entity for its 
performance. 

Bankruptcy is the disruption of the business activities due to the lack of financial 
ability to restore its solvency through the procedure established by the law. 
According to the Law of the Republic of Kazakhstan "On Bankruptcy", the basis for 
declaring the debtor bankrupt in the courts is its insolvency. At the same time, 
insolvency is defined as a debtor's inability to fully satisfy the claims of creditors on 
monetary obligations [3, Article 3, clause 7]. 

According to Zh. Koszhanova, the term "bankruptcy" has a special meaning, and 
should be used in special cases of insolvency, such as if the debtor is insolvent, and 
commits criminal acts to the detriment of the lender [4]. As she asserts, the 
bankruptcy is a legal fact, however, in most cases, it has financial and economic 
outcomes. Due to this, theoretical understanding, analysis, diagnostics and 
forecasting of bankruptcy are of paramount importance. 

However, there is a scarcity of research devoted to the analysis of the insolvency 
and bankruptcy both in Kazakhstan and Russian economic science. Until now, there 
is no coherent economic concept of sustainable development of the company, 
preventing the crisis and the bankruptcy. Among the scientific works of local and 
foreign scholars on the subject of bankruptcy prevails the judicial literature. 
Moreover, publications that deal with theoretical aspects of the economic content of 
the term "bankruptcy" almost do not exist. 

Furthermore, there is no clear understanding of the etymology of the word 
"bankruptcy". The compilers of dictionaries of the Russian language believe that 
"bankruptcy" comes from the French «banqueroute» [5]. However, most researchers 
of the etymological basis of the word "bankruptcy" argue that it comes from Italian - 
«banco» and «rotto», which means a "bench" and "broken" [6]. 

Similarly, E. Freiheit [7] considers that the term "bankruptcy" dates back to the 
XVI century, and comes from the Italian «banca rotta», which literally means 
"broken table", on which sat a merchant, leading financial and commercial activities. 
In case of failure to pay on the debt obligations, the bench of the merchant was 
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broken which served as a signal for everyone else, and meant the termination of the 
business. 

According to the point of view of M. Sobolev [8], the word "bankruptcy" comes 
from the word "bank", since in the medieval time often for various reasons, 
commercial banks became insolvent. P. Chernyh states that in the Russian language 
the word "bankruptcy" has been known since the XVII century, from the time of 
Peter's rule [6, p. 70]. 

N. Breslavtseva, in her scientific work, determines that the bankruptcy is a 
civilized form of resolving the conflict that arose between creditors and debtors. She 
insists that the bankruptcy enables a certain extent to meet the interests of both, 
because after the completion of the bankruptcy a debtor is discharged from the former 
obligations associated with the loss of business, and again has the opportunity for 
business, and a creditor, in turn, receives a portion of money spent [9]. 

Indeed, many companies and individuals interact in myriad monetary relations. 
In some cases, the cash amount of debts exceeds a certain limit, and it results in 
inability to repay liabilities. Legal entities and individuals are declared insolvent 
(bankrupt). 

Insolvency of economic entities is a common phenomenon in the market 
economy. It is defined as unfavorable condition of the entity in the system of 
economic relations, characterized by the inability to pay off its obligations. 

According to I. Kukukina, insolvency is the financial condition of the company 
at which it is unable within a regulatory deadline to execute its own debt and to 
restore solvency. In case of the observed inverse effect in the enterprise there might 
occur an irreversible insolvency [10]. 

  T. Seytimov deeply considered the development of the bankruptcy institution 
in Kazakhstan, and tried to identify the economic aspects of it. He believes that the 
economic theory of bankruptcy should consist of multifactorial independent content, 
and affect the macro- and micro-economics. [11].  

Professor K. Dyusembaev, states that the bankruptcy is usually a result of 
imbalances in the economic mechanism of reproduction of capital of the enterprise. 
In other words, bankruptcy occurs because of inefficient pricing, investment and 
financial policies [12]. 

If we analyze the process of company’s failure, it is clear that there is a 
significant period of time when the company is able to restore the solvency of their 
own funds between the threshold of the crisis and the beginning of bankruptcy 
procedure. After the start of the bankruptcy procedure this is no longer possible, since 
the company can be liquidated or funded from other sources (budget, creditors). 

Thus, we believe that the bankruptcy is the extreme form of crisis, when the 
economic entity does not have enough resources for the payment of accounts payable 
and restore solvency. 

The concept of bankruptcy is organically inherent in a market economy. It is 
characterized by the inability of the enterprise (organization) to satisfy creditors' 
claims concerning the payment of goods, works and services, and to ensure 
compulsory payments to the budget and extra budgetary funds. 
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Under normal conditions of management shareholders and creditors are hoping 
for a reward, the value of which depends on the level of profitability of the company. 
One of the first signs of approaching bankruptcy - the fall of the profitability of the 
company less than the cost of capital. Interest on the loan and the dividends paid by 
the company no longer meet the market conditions of managing.  

Based on the characteristics, bankruptcy of the companies classified into several 
types: 

1. The credible bankruptcy of the enterprise is characterized by a high level of 
capital losses that adversely affects the business. In this condition, the company is not 
able to restore its financial sustainability and solvency, in consequence of which it is 
declared bankrupt in the legal sense, liquidated or reorganized. 

2. Technical (conditional) bankruptcy means insolvency of the enterprise due 
to the late payment, and a significant delay in its debts. At the same time, accounts 
payable may exceed the amount of notes payable and the amount of its assets may 
exceed its debts. However, with the help of the effective anti-crisis management, 
including reorganization, it is possible to amend the situation and to avoid legal 
bankruptcy. That is why this type is also referred as temporary.  

3. Deliberate bankruptcy, according to the Law of the Republic of Kazakhstan 
"On Bankruptcy", it is an intentional creation or increase of insolvency committed by 
the head or the owner of a business, as well as the individual businessman in personal 
interests or interests of other persons [3, article 1, clause 3]. The Law prosecutes 
educed evidence of the deliberate bankruptcy. 

4. Fraudulent bankruptcy. It is characterized by enterprise’s false 
announcement of being insolvent with an intent to mislead the creditors to get them 
to delay their credit obligations or rebates on the amount of credit debt. Such actions 
also prosecuted by the Law [13]. 

Modern economic reality forces managers of commercial organizations to make 
decisions under uncertainty. In terms of financial and political instability in the 
activities of organizations is fraught with various crises that could result in the 
bankruptcy (insolvency) and, as a consequence, the loss of jobs and increased social 
tension in society. It is therefore necessary to pay great attention to the forecasted 
assessment of the likelihood of insolvency (bankruptcy). 

Bankruptcy is an inevitable phenomenon of any contemporary market that uses 
insolvency as a marketing tool for redistributing the capital, which leads to the 
elimination of non-competitive businesses. 

The purpose of bankruptcy is predetermined by the essence of entrepreneurship, 
which is always associated with the uncertainty of achieving outcomes, and therefore 
the risk of losses. The sources of uncertainty are external and internal factors. 
Therefore, relationship of risk and return is crucial in understanding the nature of the 
successful business. The risk of bankruptcy, as a powerful driving force of any 
business project, helps to ensure that an entity recognized and weighed its 
possibilities on the way of achieving the goal. In this regard, it is advisable to focus 
on the basic principles of management of risky situations. 
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As the international experience shows, bankruptcy can be predicted 1.5-2 years 
prior of its obvious symptoms. It is possible to determine the initial signs of 
bankruptcy by the "cost of the company" prediction in the short and long terms. 

Reduced profitability of the company or an increase in the average cost of 
liabilities causes a drop in its price. The price of the company is given to date streams 
of payments to creditors and shareholders. The discount rate is used as the weighted 
average cost of capital. The price of the company may fall below the amount of 
liabilities to creditors. This means that the share capital "disappears". This is the 
complete bankruptcy - bankruptcy of the shareholders . 

In some cases, the price of the company may be lower than the value of the 
liquid assets. In this case, the liquidation value of the company acts as a price, and it 
becomes more profitable to sell it than continuing operations. The shareholders in this 
case lose their capital. 

There are a number of external factors affecting the financial condition of the 
enterprise: 

1. General economic: the economic and financial system condition of the nation. 
2. Political (state): fiscal policy, the level of taxation, foreign policy, the 

legislation in the field of business law, competition policy, and other determinants of 
the regulatory functions of the state. 

3. Market: international competition, scientific and technical development. 
4. Demographics: size, composition of population, the level of welfare of the 

people, and so on. 
The internal factors affecting the development of the company include the 

following: 
1. Operational: level of technology development and production organization, 

production costs, losses, equity. 
2. Financial: getting loans on unfavorable terms, increase in accounts 

receivable, excess of permitted financial risk, etc. 
3. Investment: lack of working capital, an inefficient stock portfolio, significant 

cost overruns and other investment resources [14]. 
G. Savitskaya assures that in the countries with the market economy, sustainable 

economic and political system, the bankruptcy of 1/3 business entities caused by the 
external factors and 2/3  by internal [15]. 

It should be noted that the external factors might be international as well as the 
national. International factors are shaped by the dynamics of the overall economic 
performance of the leading countries, the global financial system, stability of the 
international trade, customs policy, the level of international competition, 
international capital movements, and others. 

Unfortunately, the company's management can not influence the external 
factors. However, during decision – making the possibility of their negative impact 
on the company should be taken into account. Depending on the influence of various 
factors, the causes of the enterprise’s crisis can be defined, financial rehabilitation 
and crisis-overcoming measures to be determined. 
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From the mentioned above, the bankruptcy of companies occur due to the 
negative impact of various factors. The ability of the enterprise to adapt to different 
changes in the economic environment is a guarantee of its survival as well as 
prosperity. 

In addition to these common causes, Kazakhstani scientists defined a few 
reasons specific for domestic enterprises. For example, Samat Zh. identifies the 
following reasons for bankruptcy: 

1) inefficient governance at all levels; 
2) low level of specialization of small businesses; 
3) insufficient level of qualification and information systems [16]; 
T. Seytimov adds to this list (4) the impact of the global economic crisis, and (5) 

the debtor's bankruptcy [11, p. 82]. 
Professor K. Dyusembaev groups the main causes of bankruptcy into the 

objective and subjective. The objective reasons include: 
 - inadequate financial, monetary, credit, and tax systems, regulatory and 

legislative reform of the economy; 
 - high inflation; 
 - decrease of the market value of the securities; 
 - high level of competition and the consequent drop in prices of products 

without a corresponding reduction in production costs. 
Subjective reasons include the following: 
 - inability to predict the bankruptcy and to avoid it in the future; 
 - decline in sales due to the poor market research and policy; 
 - unnecessarily high costs and overpriced products; 
 - low profitability; 
 - inefficient and inflexible organization management and inability to fit the new 

realities of the market [12, p. 220-221]. 
The activities of any business entity are multifaceted and diverse. Economic-

industrial activity comprises of receiving and granting loans, transactions with 
suppliers and vendors. However, all operations are not always favorable. Since there 
is no clearly defined and specific ways of doing business and making a profit, you 
can not be legally required to clearly establish the scope of business activities. This 
little nuance complicates the process of determining the purposefulness of certain 
actions of economic entities during the bankruptcy. Moreover, only a proven causal 
connection, expressed in the property damage, gives the right to recognize 
entrepreneurs’ actions as criminal in the field of bankruptcy. 

Bankruptcy is conditionally divided into three types by caused reasons: 
1) The bankruptcy of the business due to inefficient enterprise management, 

inept marketing strategy, waste of resources; 
2) The bankruptcy of the owner with the lack of investment in working capital 

for the simple reproduction; 
3) The bankruptcy of the production may be due to the release of non-

competitive products, that in turn requires the diversification of products [17]. 
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The critical condition of the particular companies in the market is a natural 
phenomenon. Due to this, weak enterprises cease to exist, and sustainable ones 
continue to develop. The critical condition of the company is a turning point in its life 
cycle that threatens its viability and presents a growing danger of bankruptcy and 
liquidation of the organization. 

According to T.I. Mukhambetov and A.G. Nukushev, the main instrument of 
economic recovery is the bankruptcy [18]. Causes of the bankruptcy were originated 
in the period of the planned economy. In the context of centralized financing of 
capital investments, the enterprises were built too large and therefore were not 
flexible. Each enterprise was specialized in the narrow production functions. The 
result was a large monopolized enterprises, many of which were uncompetitive 
because of the imported goods on the market. Investments of working capital were 
uneven. Some of the enterprises used to have an excess of assets, others lacked those 
assets for further development. Consequently, there was a high percentage of morally 
and technically obsolete enterprises. Many factories were built as a universal 
production of a single and small series of products. In the market economy, those 
enterprises were uncompetitive. Administrative-planned economy developed 
economic environment and the concept of enterprise management, which led Soviet 
companies to the financial crisis. 

In the planned economy, everything belonged to the state. And in the case of 
financial insolvency of an economic entity financial resources were redistributed 
from one business entity to another. Under the conditions of market economy the 
economic entities began to meet their own obligations. 

The market economy objectively determines the origin and development of 
mechanisms that regulate the production, distribution and consumption of goods and 
services. Achievement of the optimal manufacturing infrastructure that meets the 
needs and demand of economic operators, is carried out by the national market and 
currently prevailing market situation. Uneven economic development is characterized 
as a crisis situation, and it is possible to overcome it with the help of the mechanism 
of bankruptcy. 

The process of healthy enterprise’s turning into insolvent, and as the 
consequence into a bankrupt goes through several stages. Schematically, this process 
is shown in Figure 1. 

At the initial stage, the company is faced with the crisis of the implementation of 
the chosen strategy, in other words, failure to comply with the full or partial 
execution of the current problems, finally the strategic goal can not be achieved. Due 
to the fact that it is almost impossible to integrate quantitative indicators 
characterizing the crisis of the company’s development strategy, this stage of the 
most difficult to detect. Even if according to the profits and losses statement, the 
company generates normalized or desired profit, it can not get economic profit. 
Situational analysis which is conducted in a timely manner helps to identify the crisis, 
to adjust a strategy and to determine new targets. Due to the short-term impacts on 
the strategic development of the enterprise it is possible to optimize the production, 
reduce costs and improve competitiveness. 
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Figure 1 - The process of bankruptcy 
 

Note: composed by author based on [19]. 
 
The second stage is characterized by the deterioration of many financial and 

economic indicators of an economic entity. Sharp fluctuations in profitability and 
business activity as well as its position in the securities market says about the end of 
the first and beginning of the second period. 

At this stage, the company ceases to receive the normalized profit, and therefore 
increases its inconsistency. Attracting investments and loans becomes difficult, and if 
they occur, they are with higher interest rates and in lower volumes. As a result, 
financial stability and liquidity indicators are deteriorated. This moment characterizes 
the beginning of the third stage. 

To reduce the risk of bankruptcy and to survive, the enterprises are required to 
conduct operational restructuring, which should increase the efficiency of operational 
performance and ensure the liquidity of assets. To achieve this goal the following 
actions might be undertaken: 

- increase of turnover; 
- reduction of inventory costs, especially fixed costs; 
- decrease in accounts receivable; 
- reduction of production and technical supplies and finished goods; 
- sale or rent of extra property, and more. 
In addition to the above, a business plan can be developed. 
In the third stage, the company is no longer able to meet its obligations as they 

become due. As a result of a thorough and comprehensive analysis of the company 
reorganization procedures (reorganization or liquidation) are chosen. Bankruptcy is a 

Stage 1

Crisis of strategy 
realization 

Stage 2

- Decrease of operational 
results

- Decrease of financial 
sustainability

Stage 3

- Liquidity crisis

- Bankruptcy
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result of the crisis condition of the enterprise and a market instrument of capital 
redistribution. 

The success of the enterprise management in a crisis essentially depends on the 
understanding of the happening processes, their characteristics and features. Crises of 
companies usually arise during the development of enterprises, at the stage of 
production expansion, and at the initial stage of production decline. This is due to 
changes in the volume of production and sales, the growth of receivables and 
payables, working capital deficit.  

The crisis performs an incentive function, which means that with the 
depreciation of fixed capital the conditions for its renewal are created. Classification 
signs of crisis help to define it in a timely manner and to find ways to prevent it. In 
Figure 2, we present a typology of crises based on its causes, characteristics and 
consequences. 

 

 
 

Figure 2- Typology of crises 
 

Note: composed by author based on [20]. 
 

The crisis happens due to objective reasons (cyclical needs of modernization and 
restructuring) and subjective (poor management and lack of professionalism of the 
personnel). Consistency of the reasons may be related to the lifecycle of enterprise, 
industry and society in general. Furthermore, the causes may occur as the  
consequence of natural or force majeure, such as earthquakes, hurricanes, floods, or 
artificial (terrorist attack, etc.) circumstances. 

In today's reality, the Kazakh traditional methods of management, as it turned 
out, do not give real effect, since focused on the normal functioning enterprises in the 
market. In an environment where the vast majority of small, medium and even large 
companies do not just experience the temporary difficulties, but are at the edge of a 
precipice for a long time, the usual, standard management tools do not help. 
Therefore, it has become crucial to find and implement suitable forms and methods of 
management, the use of which would allow avoiding the crisis of the enterprise. 
Despite the overall unfavorable market situation in our country, and in the case when 
the results are deplorable, and the company faces the bankruptcy those management 

Causes

• objective/subjective;
• external/internal;
• regular/accidential;
• natural/artificial

Character

• deep/soft;
• long-term/short-term;
• general/local;
• obvious/undetected

Consequences 

• renewal/distruction;
• recovery/new crisis;
• exasperation/attenuation;
• soft recovery/rapid drop
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approach allows to prepare and implement a program of improvement of the 
enterprise. 

The main objective of crisis management is to ensure that enterprises in the 
market when the bankruptcy out of the question should not be, but the emphasis is on 
overcoming temporary difficulties, including financial, through the use of all the 
possibilities of modern management, development and implementation of each 
enterprise social software having a strategic nature, which would allow to stay afloat 
under all market conflicts. 

Going to the crisis condition begins at the time of the cumulative growth of 
certain parameters’ deviation, characterizing the condition of the external and internal 
functioning environment of the company, together with the long-term trends of the 
dynamics of these indicators.  

There are very specific symptoms of the onset of total debt and total insolvency 
of the enterprise (organization) [21]. The main of them are as follows: 

- a drop in demand, decrease in sales volumes; 
- decrease of profitability; 
- unevenness of production; 
- increase in the cost of production and sales; 
- reducing the number of jobs. 
Growth of interest rates and prices causes an increase of the raw materials price, 

component parts, which outpaces the increase of the prices for finished products, and 
growth of notes payable. All of these require additional credit resources and, as a 
consequence, lead to negative changes in the structure of liabilities of the enterprise 
due to the increase in the average cost of liabilities balance. 

Further, the signs of crisis are accumulated (more obvious signs of bankruptcy), 
caused by an abrupt change in the balance sheet structure of the enterprise, namely, 
the difficulty with cash and a sharp decrease of cash in the bank accounts; an increase 
of both accounts payable and receivable (sharp decline in its can also be a negative 
phenomenon, showing the difficulties in sales); decrease in sales volume (even before 
the liquidation of the company can complete sale of products). As a rule, there are 
delays in the submission of reports, the conflict situations in the enterprise arises. 

Blank I. identifies the following items that represent a threat to the emergence of 
the financial crisis on the enterprise (Figure 3). 

On the second stage to evaluate the financial crisis of the enterprise Blank I. 
suggests the following system of vital indicators (Table 1). 
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Figure 3 – Financial observation items of the enterprise 
 

Note: composed by author based on [22]. 
 

 
At the third stage the financial crisis evaluation of the enterprise is carried out 

with a minimum of methods and techniques of financial analysis. Standard 
techniques of analysis are used: horizontal analysis, vertical financial analysis, 
comparative financial analysis, ratio analysis, financial risks analysis, integrated 
financial analysis based on the DuPont model or situational SWOT-analysis of 
strengths and weaknesses of the enterprise. 

At the stage of identifying the extent of the crisis of the financial condition of 
the company the type of financial crisis is determined through its division into three 
groups: a) soft financial crisis; b) deep financial crisis; c) catastrophic financial crisis. 
The following table can be used for the preliminary assessment of the extent of the 
crisis of financial condition (Table 2). 
 
 
 
 

Finanicial observation 
items of the enterprise

net cash flow

market value of 
an enterprise

structure of 
capital

financial liabilities 
by due dates

components of 
assets

current costs

financial operations' 
concentration in high 

risk zones
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Table 1 – System of vital indicators for evaluating financial crisis of the enterprise  
 

Observation 
items 

Indicators 

Extensive Structural 

1.Net cash 
flow 

1. Total net cash 

2. Total operational net 
cash  

1. Cash flow adequacy ratio.  

2. Cash flow liquidity ratio.  

3. Cash flow efficiency ratio  

4. Cash flow reinvestment ratio.  

2.Market 
values of an 
enterprise 

1. Total market value  of 
the net assets  

1. Market value of an enterprise. 

 2. Cost of the company at a rate 
of capitalization of profits. 

3.Structure of 
capital  

1. Total equity.  

2. Total liabilities.  

1. Equity to total assets ratio.  

2. Total debt to equity. 

 3. Total debt to total assets. 

4. Financial 
liabilities by 
due dates 

1. Total long-term 
liabilities.  
2. Total short-term 
liabilities.  
3. Total financial loan.  
4. Total inventory loan.  
5. Current liabilities due 
for settlement. 

1. Long-term liabilities to short-
term liabilities.  
2. Financial loan to inventory 
loan ratio.  
3. Urgent financial debt to total 
liabilities ratio.  
4. Accounts payable turnover. 

5. Components 
of assets 
 

1. Total Fixed assets. 
2. Total current assets  
3. Total accounts 
receivable. 
4.Total cash and cash 
equivalents. 

1. ROA 
2. Quick ratio.  
3. Cash ratio.  
4. Current ratio.  
5. Quick assets ratio. 

6. Current 
costs. 

1. Total current costs.  
2. Total permanent costs. 

1. Inventory turnover.  
2. Level of current variable 
costs.  
3. Operating leverage. 

7. Level of 
financial 
operations' 
concentration 
in high risk 
zones 

  1. Critical risk ratio 
2. Catastrophic risk ratio. 

Note -  Source: [23] 
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Table 2 – Preliminary assessment of the scope of the financial condition crisis based 
on its main indicators 
 

 
Observation 
items 

Scope of the financial crisis 

Soft financial 
crisis 

Deep financial crisis Catastrophic 
financial crisis 

1.Net cash 
flow 

Decrease of the 
cash flow 
liquidity 

Negative net cash 
flow 

Rapid negative net 
cash flow  

2.Market 
values of an 
enterprise 

Stabilization of 
the market 
value of the 
enterprise  

Trend of the 
decreasing market 
value  

Rapid reduction of 
the market value  

3.Structure of 
capital  

Equity to total 
assets ratio 
decrease  

Increase of the ratio 
meaning and 
decrease of 
financial leverage 
ratio.  

Too high ratio and 
absence of 
financial leverage  

4.Financial 
liabilities by 
due dates 

Growth of total 
debts share  

High ratio of urgent 
financial debt  

Excessively high 
ratio of urgent 
financial debt  

5. 
Components 
of assets 

 

Decline of 
quick assets 
ratio  

Decrease of quick 
and current assets 
ratios. 

Insolvency caused 
by scarcity of cash 
and cash 
equivalents. 

6.Current 
costs. 

Trend of 
increasing 
variable costs. 

High operational 
leverage ratio with 
the trend of 
increasing variable 
costs 

Excessively high 
operational 
leverage ratio with 
the trend of 
increasing variable 
costs. 

7. Level of 
financial 
operations' 
concentration 
in high risk 
zones 

Increase of 
equity ratio in 
the high risk 
zone  

Primary 
contribution of 
equity in the high-
risk zone. 

Significant share of 
contributed capital 
in the high-risk 
zone. 

Note -  Source: [23, p. 156] 

 
E. Zharkovskaya and B. Brodsky also note that these methods are used for 

diagnosing the potential bankruptcy [24]. With these approaches, diagnostics of the 
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potential bankruptcy determines the probability of crisis in the enterprise, as well as 
discovers the unrecoverable loss of solvency (bankruptcy). 

Bankruptcy can occur at each stage of the life cycle of competitive advantage of 
the company (LCCAC). Researchers identify a specific set of factors that contribute 
to the bankruptcy of the company at each stage of its LCCAC. 

The first determinant are the parameters of the factors of production. The impact 
of these factors is observed at all stages of LCCAC, but their role is especially high in 
its infancy. At this stage, the largest number (seven) of reasons that might result in 
bankruptcy are determined: 

 wrong definition of the mission of the company and its production profile; 
 low entrepreneurial skills of the owner of the company; 
 poor-skilled management personnel of the company; 
 inadequate marketing; 
 disproportionate share of attracted (borrowed) capital; 
 lack of qualified executives (engineers and workers); 
 inadequacy of the transaction costs. 
The next stage of LCCAC is acceleration of growth. This stage is characterized 

by the fact that the firm has a good demand for its products, a strong marketing 
strategy, and highly qualified management personnel. Consequently, this company is 
rapidly increasing production and thriving. In this situation, the only threat of the 
company is a large share of borrowed capital in the total capital employed. The 
company can not ensure timely payments to creditors and therefore might be 
bankrupt. 

At the stage of slowing down the growth the following factor might lead to the 
bankruptcy: poor use of working capital, loss of the management flexibility, 
inadequate marketing and inadequate transaction costs. The level of capital can be 
determined by analyzing liquidity ratios. The rate of turnover directly affects the 
solvency of the company. The lack of the management flexibility leads to ineffective 
decisions and, as a consequence of it, to the growth of administrative expenses and 
loss of earnings [25]. 

A stable condition and earnings of the company, the saturation by all production 
resources, characterize the stage of maturity. Dangerous factors of this stage are: a 
high degree of illiquidity in working capital, aging capital stock, inadequate 
marketing and transaction costs. In particular, the depreciation and aging of fixed 
capital causes a decrease (compared to other companies) of labor productivity, loss of 
competitive advantage of the company, and as a consequence - bankruptcy. 

At the stage of production decline the same factors as in the stage of maturity 
affect the financial condition of the enterprise. However, the situation is exacerbated 
by the overall poor financial condition of a business entity. Enterprise loses 
customers. Moreover, the negative effects of internal factors may lead to an 
accelerated bankruptcy. 

Other important determinants are the demand parameters. Analysis shows that 
these parameters work at all stages and are generally the same for the whole LCCAC. 
The sharp decline in aggregate demand negatively affects all types of activities: 
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declining production volumes, increased unit costs and total production, reduced 
profits. In the case of developing the production of substituting goods the process of 
displacement produced by products from the market, reducing the demand for its 
products and, as a possible consequence of the loss of company profits and 
bankruptcy. 

Similarly, there are other factors and parameters of demand, but their impact 
varies depending on the stages of LCCAC. In particular, at the stage of rapid growth 
the only factor that may lead to the bankruptcy is the sharp decline in aggregate 
demand. Other factors are not critical, since the firm at this stage always has 
recourses needed for preventive measures. 

A group of Russian scientists determine the connection between indicators of 
the financial condition of the company and the stages of its life cycle. These 
indicators are conditionally divided into five categories: 

1. liquidity indicators;  
2. financial condition indicators; 
3. turnover ratios indicators; 
4. return on equity indicators; 
5. return on sales indicators [26]. 
Table 3 shows which indicator needs primary attention to be paid on certain 

stages of the life cycle competitive advantage of the company. 
 
Table 3 – Indicators requiring special attention in different stages of LCCAC 
 

Stages of 
LCCAC 

Liquidity 
indicators 

Financial 
condition 
indicators 

Turnover 
indicators 

Return on 
equity 
indicators 

Return on 
sales 
indicators  

Infancy      
Acceleration 
of growth 

     

Slowing down 
or 
stabilization 
of growth 

     

Maturity        
Decline        

Note – Source: [26, p.182] 
 

The authors note that the priority of one index over another does not mean that 
others do not need observation. They argue that at the stage of decline, for example, 
the most important are liquidity indicators, since there is an issue of the elimination 
or survival of the business. The researchers need to bear in mind that all the 
indicators are closely interconnected with each other. Therefore they must be 
calculated all together. 

In addition, the level of industry’s competition plays an important role as well. 
Increasing competitive advantage to other firms of the industry might cause the 
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bankruptcy of the company at any stage of LCCAC. This process indicates that other 
companies use the best technology, marketing strategy and management skills.  

In conclusion, it worth to be noted that the bankruptcy as an element of the 
economic mechanism has the both positive and negative sides. 

The advantages of this phenomenon are listed below: 
 liquidation of the debtor and the return of debts to creditors through the 

fulfillment of the obligations, assigned by the court; 
 creation of a new business; 
 rotation of managers who do not perform their duties, replacing temporary 

leaders by professional managers, the transfer of business into more capable hands; 
 transfer of business organizations from the state to the private sector and vice 

versa; 
 restoration of financial stability and the restructuring of the company to 

overcome the crisis. 
The following disadvantages should be considered too: 
 loss of the part of business by the creditors; 
 emergence of a new, subsequent bankruptcy; 
 deterioration of the social life of employees; 
 job losses, and therefore reduction of the solvency of the population; 
 narrowing of the consumer market; 
 the possibility of criminal bankruptcy associated with the redistribution of 

property and theft of property, including companies with significant state and 
municipal property. 

Summing up, it can be noted that the first cause of insolvency of the enterprise 
lies in improper marketing policy, and the second - in an inefficient financial sector. 
In this connection, it can be concluded that the starting point for the financial 
recovery of the company is a marketing strategy, and financial restructuring - its 
finale. 

Thus, we can draw the following conclusions. A sign of the bankruptcy of a 
business entity is considered to be the inability to satisfy the claims of creditors on 
monetary obligations and (or) to fulfill the obligations of compulsory payments, if the 
relevant obligations and (or) the obligation not fulfilled by them within three months 
from the due date.  

Bankruptcy, like any other economic and legal institution, should be considered 
as a tool to achieve certain objectives of economic policy. As it was mentioned 
earlier, the first cause of insolvency of the enterprise lies in improper marketing 
policy, and the second - in an inefficient financial sector. In this regard, it can be 
concluded that the starting point for the financial recovery of the company is a 
marketing strategy, and financial restructuring - its finale. The economic meaning of 
the institution of bankruptcy lies in the fact that it should serve as a mechanism to 
establish more effective management mode of production resources at the level of 
business entities. 
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1.2 Category of bankruptcy to improve the efficiency of market economy 
Governance plays a crucial role in the implementation of the bankruptcy 

proceedings, which arranges and organizes the activities of all branches of the 
government: legislative, judicial, and executive. During the bankruptcy procedure the 
public administration aims to regulate relations between the state, the debtor, 
creditors, and the workforce, establishing their relationship through the rational state 
intervention. 

The purpose of the state regulation of bankruptcy proceedings is the 
conservation of strategically important enterprises of the country. Moreover, it 
ensures the steady growth in tax revenues, avoiding major social conflicts in the 
enterprises that are subject to bankruptcy, associated with the mass layoffs of 
employees and their lack of the means of living.  Furthermore, sectoral crises, mass 
unemployment, and insolvency on a national scale requires the active participation of 
the government in bankruptcy proceedings. 

Direct regulation of bankruptcy proceedings in Kazakhstan is carried out by the 
authorized state body - the Tax Committee (hereinafter - Committee) of the Ministry 
of Finance of the Republic of Kazakhstan. According to the Government Resolution 
dated 12 September 2013 №947 «On some issues of the Ministry of Finance" was 
reorganized through merger of the Committee on work with insolvent debtors [27]. 

As the experience has proven, the system of measures, known as anticrisis 
management, can really help insolvent enterprises. In fact, it is even more effective in 
the implementation of measures aimed at the timely prevention of the crisis. 
Generally, poor management causes bankruptcy, besides other factors. That is why 
the problem of optimization of management, and implementation of its best practices, 
local and international, becomes the top issue. 

According to the Statistics Committee of the Ministry of National Economy of 
the Republic of Kazakhstan, in 2013 the total debt outstanding of enterprises 
amounted to 298 billion tenge [28]. The sharp increase in the volume of debt 
outstanding is observed since 2008, by 211%, from 85 billion tenge in 2007 to 263.9 
billion tenge in 2008. Since 2010 there has been a reduction from 357 billion tenge to 
298 billion in 2011. 

As of January 1, 2014 through bankruptcy procedure 862 debtors were 
liquidated, while in 2013 the number of liquidated business entities equaled 2132. At 
the same time only 96 companies took advantage of the rehabilitation procedure. 
Table 4 shows the number of debtors undergoing bankruptcy procedures as of 
January 1, by the regions and cities of national importance [29]. 

In compliance with the report on the liquidating debtors as of 1 June 2012, 
formed by the Statistics Committee, for the most part small and medium-sized 
enterprises are subject to insolvency engaged in construction, trade, and agriculture. 

According to experts of LLP "KazBankrot" in Kazakhstan, 80% of the bankrupt 
companies had a weak ability to adapt to changing internal and external environment, 
in 20% of cases companies built up a substantial tax debt in a short period. In some 
cases, the issue of suspicious transactions arise as well [30]. 
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Thus, the main problems of the current system of bankruptcy concerned with 
balance of interests of private creditors, public employees. Moreover, there is another 
problem of using the gaps in the legislation by unscrupulous debtors in order to avoid 
claims of creditors. At the same time, business entities often do not consider the 
procedures provided by the legislation as an effective mechanism to restore solvency, 
therefore the cases of rehabilitation are limited. 
 
Table 4 – Number of debtors undergoing bankruptcy procedures in the context of the 
regions of Kazakhstan as of 01.01.2014 
 

Name of the region of 
Kazakhstan 

Number of debtors in the context of procedures 

External 

observation 

Rehabilitation Bankruptcy 
proceeding 

Liquidated 
(bankrupt) 

Astana city 0 10 352 136 

Almaty city 1 7 316 75 

Akmola region  0 4 99 32 

Aktobe region  0 25 123 96 

Almaty region  0 15 95 55 

Atyrau region 0 10 48 47 

Eastern-Kazakhstan 
region 

0 9 103 70 

Karaganda  region 1 19 81 21 

Kostanay region 0 15 94 43 

Kyzyzlorda region 0 11 90 28 

Mangystau region  0 2 43 9 

Nothern-Kazakhstan 
region 

2 7 49 65 

Pavlodar region 0 5 155 48 

Southern-Kazakhstan 
region  

2 6 123 119 

Western- region 0 14 112 9 

Zhambyl region 0 3 25 9 

Total within the 
Republic 

6 162 1908 862 

Note – composed by author based on the Statistic Committee data 

 
It should be noted that today Kazakhstan urgent problem of increasing the 

attractiveness of the economy to foreign investors and improve the investment 
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climate. According to the International Finance Corporation and the World Bank 
"Doing Business - 2015: Doing Business in a more transparent world» conditions for 
doing business in the Republic of Kazakhstan one of the most attractive in the region: 
41th out of 183 countries, an increase of 12 positions compared to the ranking in 
2014 [30].  

Obviously, to increase the investment attractiveness of the economy protection 
of the creditors’ rights needs to be strengthened, including the improvement of the 
Law "On Bankruptcy". Main areas to be considered while improving the Law on 
bankruptcy are as follows: 

 restoration of creditors institute in the bankruptcy proceedings and giving it 
broad powers; 

 introduction of affiliation institute to the debtor, creditors and the 
administrator in order to prevent incidents of using the bankruptcy proceedings for 
the withdrawal of the debtor's assets and the infringement of the creditors’ rights; 

 reduction of excessive interference of the state authorized bodies in the 
rehabilitation process and bankruptcy;  

 improvement of legislation on insolvency (bankruptcy) of enterprises; 
 adoption by the Government of the Republic of Kazakhstan measures to 

overcome the crisis of non-payments [31, 32]. 
Building an effective bankruptcy systems, fairly taking into account the rights of 

debtors and creditors, is one of the important tasks of state regulation. Imperfect 
regulation could have negative socio-economic consequences associated with the 
deterioration of the situation of creditors - banks and trading partners, which in turn, 
affects the availability and price of the credit for businesses. Furthermore, it affects 
employees of enterprises with nonpayment or delayed wages, job releases; 
consequently, the state loses the tax revenue, a decrease in investor confidence and 
investment attractiveness of the economy as a whole. 

In conclusion, it might be noted that the need to improve the handling of 
industrial enterprise involves solving a number of challenges in the field of 
production and financial management. In practice, these problems are reduced to the 
construction of such a system of financial management company that minimizes the 
expenditures of forming the cost of production. It is quite difficult to execute: as a 
rule, in large enterprises which have a network of branches, there is no clear system 
for collecting, processing and accounting of financial information, low degree of 
automation of these processes. Opacity, uncertainty and fragmentary data on financial 
flows and their timing lead to poor reliability on management information. As a 
result, these enterprises scarce the system of operational control over the activities of 
structural units, as well as the difficulty of choosing the overall development strategy 
adequate to the existing realities [33]. 

Improving the quality of governance requires the development and improvement 
of methodological and methodical support of financial analysis and planning of its 
enterprise activities. All of these, in turn, necessitates the development of relatively 
simple and accurate method of predicting crises, and as a special case of such crises - 
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bankruptcy. To increase their efficiency involvement in the process of forecasting 
tools and mathematical methods is intended. 
 

1.3 Foreign bankruptcy prediction models  
Currently in our country widely used modern methods of early diagnostics of the 

financial insolvency of the company. Western models adapted to the Kazakh business 
conditions. However, quantitative methods for predicting bankruptcy are usually 
limited by discriminant analysis, or building some integral indicators, scales which 
are determined on the basis of the same discriminant and regression analysis. 

Nowadays domestic and foreign experts offer a variety of methods for analyzing 
financial statements, which differ from each other depending on the goals and 
objectives of the analysis, the knowledge base, technical support, urgency of 
analytical and management problems solving, experience and qualifications of staff. 

In foreign scientific directions of the financial statements analysis five relatively 
independent approaches, scientific schools are determined. Such a division is rather 
conditional, because to some extent, these approaches intersect and complement each 
other: 

 Empirical Pragmatists School; 
 Ratio Statisticians School; 
 Multivariate Modelers School; 
 Distress Predictors School; 
 Capital Marketers School. 
Representatives of the first school, for example, Robert Foulk, working in the 

field of the analysis of the creditworthiness of companies, trying to justify the set of 
relative indicators, which are suitable for analysis [34]. Their goal was to select those 
indicators that could help the analyst to answer the question whether the company is 
capable to pay its short-term obligations. Representatives of this school considered 
this aspect of the companies’ analysis as the most crucial, so the analysis was based 
on indicators of the working capital and short-term payables. An important 
contribution of this school to the theory of a systematic analysis of financial 
statements is that they were the first who calculated, based on the accounting 
(financial) statements, the variety of analytical ratios, which were useful for making 
management decisions of a financial nature. 

The appearance of the second school associated with the work of Alexander 
Wall [35] devoted to the development of criteria of creditworthiness. The main idea 
of the representatives of this school was that the analytical ratios calculated according 
to the financial statements must conform to certain standard values or ranges of 
values. The aim of research was to develop similar standards for ratios by sectors, 
sub-sectors and groups of similar companies on the basis of statistical methods. 
Studies have shown that factors inherent spatiotemporal multicollinearity. This made 
it necessary to classify the totality of factors by groups, within each of which 
indicators are correlated with each other, and different groups of indicators are 
relatively independent. 
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The very first steps in exploring the possibility of predicting the bankruptcy of 
the company were made at the turn of the thirties of the last century. Scientists have 
been able to calculate various financial ratios of the normal operating companies and 
the bankrupt companies. 

The early studies of the ratios’ behavior preceding the collapse of the company 
include the works of A. Winakor and R. Smith, who studied 183 companies in 
financial difficulty in the past 10 years [36]. As a result, scientists have concluded 
that the ratio of net working capital to total assets is one of the most accurate and 
reliable indicator of bankruptcy. 

Fitzpatrick P. analyzed the three- and five-year trends of 13 ratios in 20 
companies that have failed in 1900 - 1929 [37]. Comparing them to performance of 
the control group of 19 successfully operating enterprises, he concluded that all 
analyzed factors to a certain extent predicted collapse. However, it turned out that the 
best ratios of insolvency are income to net equity ratio and net equity to total debt 
ratio. 

C.L. Merwin studied the experience of 939 companies for the period of 1926 - 
1936 [38]. After analyzing the several key ratios, he found that only three ratios were 
most suitable for predicting the termination of company’s operation for 5 years 
before the event. They are: coverage ratio, the ratio of net equity to total assets and 
net equity to total debt. All of them are characterized by declining trends before the 
insolvency and bankruptcy. Furthermore, during the entire study period these ratios 
showed a value below the normal level. 

W. Xickman focused on the study of enterprises that have experienced 
difficulties in repaying debt and bank loans. He carefully studied the experience of 
the issuance of corporate bonds for the period of 1900 - 1943 and concluded that the 
coverage ratio of interest payments and the ratio of net profit to sales turned out to be 
very useful for predicting the failure conditions of the bond issue [34, p.11]. 

Representatives of the fourth schools have made emphasis on the analysis of 
financial stability, preferring prospective analysis to retrospective. According to 
them, the value of the financial statements is solely in its ability to ensure the 
predictability of possible bankruptcy. 

W. Beaver [39] used a stronger statistical technique than his predecessors, and 
found that financial ratios were useful for bankruptcy prediction and default on the 
bonds for at least 5 years before the upcoming crisis (Table 5). He also determined 
that the ratios can be used to clear delineation of enterprises which approaching the 
crisis and avoiding it, better than it is possible with a random prediction. 

In addition, one of the most important conclusions of W. Beaver was that in a 
short and a long-term the cash flow to total debt ratio was the best indicator to predict 
the crisis. Further, W. Beaver proposed the following factors by importance: the 
capital structure ratios, liquidity ratios. He insisted that the worst crises predictors 
were turnover ratios. 
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Table 5 – System of indicators of Beaver  
 

Indicator (or ratio) ki Standard values of calculated coefficients and 
quantities 

Group 1, 
successful 
companies 

Group 2, 5 
years before 
bankruptcy 

Group 3, 1 
year before 
bankruptcy 

Indicator of Beaver, k1 k1 > 0,4 k1 ≈ 0,2 k1 < –0,15 

Coverage ratio, k2 k2 > 2 1 ≤ k2 ≤ 2 k2 < 1 

Return of assets, k3 k3 ≥ 6 1 ≤ k2 ≤ 6 - 22 ≤ k2 ≤ 1 

Financial leverage, k4 k4 < 35 35 ≤ k4 ≤ 8 k4 ≥ 80 

Net working capital to 
total assets, k5 

k5 ≥ 0,4 0,1 ≤ k5 ≤ 0,4 k5 < 0,1 

Note – Source: [38] 

 
However, the experience has shown that the predictions of firms’ bankruptcies 

based on a study of the one variable’s effect on the overall financial condition of the 
company, are often misleading or contradictory. Therefore, the first multivariate 
model for predicting bankruptcy was developed by professor Edward Altman in 1968 
[40]. After this pioneering study, a multi-discriminant approach to the prediction of 
bankruptcy spread throughout the world among researchers in the field of finance, 
banking and credit risk. Detailed analysis of professor Altman’s models is presented 
in the next chapter.  

Bankruptcy prediction models are important tools for bankers, investors, asset 
managers, rating agencies, and even to the troubled firms. The banking industry, as 
the main provider of financing in the economy, is particularly interested in 
minimizing the level of non-performing loans in order to maximize the return on 
credit activity [41]. Another issue of interest to the bankers is the capital adequacy 
and internal ratings approach has been proposed on the basis of Basel 2 (the first 
version presented in 1999 and implemented in 2004). 

In 1978, a new model was developed by Gordon Springate [42]. He used a 
multiplier discriminant analysis to select four of the 19 financial ratios that best 
characterize the activity of successful enterprises and bankrupt enterprises. These 
indicators include the followings: 

M - Working Capital / Total Assets; 
N - EBIT / Total Assets; 
P - Profit before Taxes / Current Liabilities; 
Q - Sales / Total Assets. 

 
Out of these ratios Springate built the following model: 
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                        Z = 1,03M + 3,07N + 0,66P + 0,4Q                                           (1) 
 

The critical value of Z for this model is 0.862. The accuracy of this model is 
92.5% for the 40 companies studied by Springate. 

Danish economist Fulmer in 1984 proposed a model obtained from the analysis 
of 40 financial ratios of 60 companies - 30 of them were successful companies and 30 
were bankrupt with an average value of assets equal to 455 thousand US dollars [43]. 

Key indicators of Fulmer model are listed below: 
S1 - retained earnings / total assets; 
S2 - sales / total assets; 
S3 - profit before taxes/equity; 
S4 – net cash / total debt; 
S5 - debt /total assets; 
S6 - current liabilities /total assets; 
S7 - log tangible assets /total assets; 
S8 - working capital / debt; 
S9 - EBIT / interest. 
From these indicators Fulmer has constructed the following model: 

 
N = 5,528 S1 + 0,212 S2 + 0,073 S3 +1,270 S4 - 0,120 S5 + 2,335S6 + 0,575 S7 + 

1,083S8 +0,894 S9 - 6,075                                                                                       (2) 
 

The critical value of N is 0. Fulmer announced the accuracy of his model for 
the nearest future as 98% and 81% for a period more than a year. 

Another worthy to be noted model was developed under the leadership of the 
Canadian expert Jean Legault [43]. In the development of this model 173 industrial 
companies’ 30 financial indicators have been analyzed in Quebec with an annual 
revenue of 1 to 20 million US dollars. Jean Legault used the following parameters for 
his model: 

F - shareholders equity + net debt owing to directors / total assets); 
L - EBT + financial expenses / total assets; 
T - sales / total assets. 

 
Legault’s model presented below: 
 

             RZ-Score = 4,5913F + 4,5080L + 0,3636T - 2,7616                         (3) 
 

The critical value for RZ -Score is - 0.3. The accuracy of this model is 83%, but 
it can only be used to predict the bankruptcy of industrial enterprises. To enhance the 
prediction power of formalized models their results might be converted into PAS-
factor (Performance Analyses Score), which is used to track the activities of the 
company over time. 

PAS-factor is in the range from 1 to 100, and calculated as a percentage. With 
the help of the PAS-factor, both above and below the critical level, it is easy to 
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identify the moments of decline and revival of the enterprise for a certain period of 
time, as well as emerging risks related activities. "Risk Rating" is based on statistical 
observations of changes resulting indicators formalized models. If over a period, the 
resulting figure was negative, it is possible to make a finding as to the high risk 
associated with the enterprise and if, on the contrary, it was positive, the risk was 
minimal. 

In addition, the calculation of PAS-factor allows the researcher to combine the 
key features of the income statement and balance sheet into a single representational 
ratio. So, if a company gets big profits, but has a "weak" balance, with the help of the 
PAS-factor it can be associated with a less profitable enterprise, but have a more 
"balanced" balance. This feature of the PAS-factor can be used not only for 
calculating the financial risks associated with the activities of the enterprise, but also 
when considering the capacities, the conditions of the transactions of the enterprise in 
order to improve the effectiveness of its development. 

The fifth school is the youngest in the sphere of a systematic analysis of the 
financial statements. The followers of this school, for example, George Foster [34, 
p.18], believe that the value of reporting is the ability to use it to predict the level of 
efficiency of investment in certain securities and the extent of the associated risk. 

In the next two decades there appeared even more research in the field of 
financial distress, for example, J. Ohlson [45], who used a logit model, R.J. Taffler 
[46], who developed Z-score model for the United Kingdom), which were 
summarized in the work of M.E. Zmijewski [47] who introduced a probit model.    
A.I. Dimitras [48] et al. reviewed 47 studies on the business model prediction (13 of 
which were from the United States and nine from the UK). They summarized the 
popular techniques (discriminant analysis was prevailing), and the coefficients used. 

P.R. Kumar and V. Ravi [49] examined 128 models, including statistical and 
artificial intelligence models for predicting bankruptcy of banks and firms, with 
particular attention to the technique used in various models, indicating that neural 
networks were the most popular methods. Jackson and Wood [50] reported in his 
review of the incidence of specific prediction methods in the prior literature. 

Top five popular methods were:  
1) the multivariate discriminant analysis; 
2) the logit model; 
3) neural networks; 
4) contingent claims; 
5) univariate analysis. 
Recent significant reviews of the effectiveness of the models were presented by 

R.J. Taffler and V. Agarwal [51] and J. Bauer and V. Agarwal [52], taking into 
account the characteristics of the models on the basis of accounting models and 
models of market risk. These three types of models are mainly prevalent in financial 
literature. According to V. Agarwal and R.J. Taffler, there is little difference in 
forecast accuracy between models based on accounting and market-based. However, 
the use of models based on accounting gives an opportunity for more accurate 
calculation of return on the credit risk activities. 
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Russian bankruptcy prediction models 
In the Russian literature mainly three models are widely used. Zayceva’s Model 

appears as follows: 
 
                K=0,25X1 + 0,1X2+ 0,2X3+ 0,25X4+ 0,1X5+0,1X6                      (4) 

Where,  
X1 – net loss/total equity. Normative meaning for it is 0. 
X2 – total debt/total assets with the normative meaning of 1. 
X3 – current liabilities/liquid assets. Normative meaning is 7. 
X4 – net loss/sales. Normative meaning is 0. 
X5 – debt capital/equity. Normative meaning is 0,7. 
X6 – weighted average assets/net income. Normative meaning equals the prior 

period’s meaning. 
K – overall indicator. 

 
The next model which was developed by R. Sayfullin and G. Kadykov is presented 
below: 

                         R = 2X1 +0,1X2 + 0,08X3 + 0,45X4 + X5                             (5) 
 
Where,  
X1 – working capital/current assets; X1>0 
X2 – current ration; X2> 2 
X3 – asset turnover; X3>2,5 
X4 – profit margin; X4 >(n-1)/r, where r – is Central bank’s rate 
X5 – net income/total equity, X5 >0,2. 

 
With the full compliance of financial ratios’ value to the minimum of 

normative level, overall indicator equals to 1. Financial companies with a rating 
number of less than 1 are characterized as unsatisfactory. 

Another popular model of is developed by the professors of the Irkutsk State 
Academy, and comprises of the following indicators: 
 

                        R = 0,38K1 + K2 + 0,054K3 + 0,63K4                                   (6) 
Where,  
K1 – current assets/total assets; 
K2 – net income/total equity; 
K3 – sales/total assets; 
K4 – net income/operating expenses. 

 
The meanings of R-score and probability of bankruptcy according to this model 

is presented in table 6 below. 
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Table 6 – Irkutsk State Academy’s bankruptcy prediction model meanings 
 
R-score meanings Probability of bankruptcy (%) 
Less than 0 Maximal (90-100) 
0-0,18 High (60-80) 
0,18-0,32 Medium (20-35) 
0,32-0,42 Low (15-20) 
More than 0,42 Minimal (till 15) 

Note – Source [53] 
 

From the stated above it can be concluded that there are many models and 
approaches to the prediction of bankruptcy, however, there is no single universal 
model, the results of which would be suitable to all situations. Each model has its 
advantages and disadvantages, they tend to work effectively for the specific data with 
specific tasks, under certain conditions. Table 7 reflects the area of application, the 
inputs and outputs of data. 

Scientists classify an information or data which are used for prediction of 
bankruptcy into several subgroups. The first subgroup includes the primary official 
financial statements (balance sheet, income statement, statement of cash flows). This 
information reflects historical past performance and is retrospective. 

In contrast to the first group, there is a second, anticipatory (forward looking), 
which represents the market value/price of the company. This information is 
generated by investors based on their expectations and predictions of the future of the 
company. When determining the market price, investors are using their subjective 
assessment of the prospects of the company, the value of its risk information from the 
company's financial statements, historical data on past prices of its obligations. 
Finally, all the information is combined into a single entity based on an analysis of 
the investor and his desire to buy or sell shares or debentures of the company [54]. 
Thus, the market price - the result is a kind of synthesis of the plurality of opinions 
and forecasts investors wish to buy or sell some of the assets. 

The third group also includes a subjective assessment of the prospects of the 
company, which is expressed in the form of subjective judgment and / or rating from 
international agencies or financial institutions. 

While analyzing the condition of the company any information needed for 
analyst, such as macroeconomic indicators, which may affect the financial 
performance of the business entity can be considered. 

The final result of applying a particular model is also classified according to the 
value. With many models we get a certain number, index, which lies in the range 
between zero and one, and is characterized by the probability of approaching 
bankruptcy. Another group, simply involves categorization bankrupt and non- 
bankrupt. Moreover, the rating models allow us to obtain the third type of data 
output. This may be an indicator which is not limited to specified intervals. However, 
the complexity of the interpretation of the values without owning more information 
about the standard value slightly complicates the task of the researcher or analyst. 
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Table 7 – Bankruptcy prediction models’ application area, input and output of data 
 

Model/ 

approach 

Application area Input data and its sources Data output 

Discriminant 
models  

(Z- score) 

Publicly traded 
industrial companies 

Balance sheet, Income 
statement Market value of 
share  

Category 
(bankrupt/ 

non-
bankrupt) 

Linear 
probability 
(regression) 
models 

Depends on sampling  Financial statements. Also 
might use any available 
information 

Default 
probability 

Logit and 
Probit models 

Depends on sampling Any available data 
depending on the model 
and factors. Usually use 
the official financial 
statements  

Default 
probability 

Artificial 
neural 
networks 

Depends on sampling Any data depending on 
constructed neural 
network. 

Default 
probability 
or a category 

Analysis of 
the time 
structure of 
credit risk 

Publicly traded 
companies that have 
passed the procedure 
of credit rating  

Historical market 
information + agencies 
rating (S&P, Moody’s) 

Default 
probability 
or a category 

Actuarial 
approach 

Publicly traded 
companies that have 
passed the procedure 
of credit rating 

Default statistics + 
agencies rating (S&P, 
Moody’s) 

Default 
probability 
or a category 

Option 
approach  

Mostly for public 
companies as well as 
for private companies  

Market value of assets of 
the firm and its volatility. 
Nominal debt value 

Default 
probability 
or a category 

Note – Composed by author on the basis of [40-56] 

 
Further, we consider the comparative characteristic of the popular methods of 

bankruptcy forecasting (Table 8). 
Thus, it can be noted that the range of models to predict the financial crisis of 

the company is quite wide. Consequently, the traditional problem of choosing the 
method to apply to the conditions the analyzed company arises everytime. 

It is impossible to clearly choose the best method. In deciding whether it is 
necessary to take into account a number of criteria: economic conditions of the 
company (equity risk, the degree of competition, the availability of resource 
provision), advanced informative basis, the objectives of the study (retrospective, 



34 
 

prospective), character of models, and of course, the professionalism of the team of 
analysts. 
 

Table 8 – Comparative characteristics of bankruptcy prediction models 
 

Name of 
model 

Advantages Disadvantages 

1 2 3 
Univariable 
models 
(Model of 
Beaver) 

-user friendly; 
- does not need excessive 
information, since the 
influence of only one 
factor on bankruptcy is 
considered. 

- method classifies the firms into healthy 
and distressed, not allowing to predict the 
bankruptcy in the output; 
- does not consider effects of the industry 
and size of the enterprises; 
- there is a probability of getting 
contradictive results while using a number 
of factors simultaneously; 
- complexity of considering qualitative 
characteristics; 
- retrospective characteristic of model 

Multi-
discrimi-
nant 
models 
(Altman 
models) 

- user friendly; 
- focused on key factors; 
- considers effect of 
numerous factors on 
bankruptcy; 
- structural character. 

- method classifies the firms into healthy 
and distressed, not allowing to predict the 
bankruptcy in the output; 
- does not consider effects of the industry 
and size of the enterprises; 
- complexity of considering qualitative 
characteristics; 
- retrospective characteristic of model; 
- dependence of the result on sampling. 

Linear 
probability 
(regression) 
models 

- user friendly; 
- allows to assess 
bankruptcy; 
- focused on key factors; 
- considers effect of 
numerous factors on 
bankruptcy; 
- structural character. 

- possible cases of  bankruptcy’s 
“overhitting” he boundaries of the interval 
(0 to 1); 
- complexity of considering qualitative 
characteristics; 
- retrospective characteristic of model; 
- dependence of the result on sampling. 

Logit and 
Probit 
models 

- user friendly; 
- allows to assess 
bankruptcy; 
- focused on key factors; 
- considers effect of 
numerous factors on 
bankruptcy; 
- structural character. 

- complexity of considering qualitative 
characteristics; 
- retrospective characteristic of model; 
- dependence of the result on sampling. 
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Continue of  table 8 

1 2 3 
Artificial 
neural 
networks 

- allows to determine 
hidden nonlinear links 
between various data; 
- highly resistant to 
failures; 
- ability to generalize 
when dealing with 
incomplete data; 
- quick adaptation to 
changing conditions due 
to the ability to learn. 

- models are not structural; 
- does not reveal the nature of hidden 
dependencies that may not be given a 
logical explanation; 
- models of this group tend to represent a 
"black box"; 
- complexity of the controlling 
correctness of  operating system by the 
final-user; 
- increasing complexity of network 
architecture increases the risk of type 
illogical behavior; 
- for effectively operating network it is 
required a large training sample; 
- method is quite expensive. 

Analysis of 
the time 
structure of 
credit risk 

- output determines the 
probability of 
bankruptcy; 
- "forward looking" 
model; 
- consideration of market 
expectations; 
- ease of use; 
-not considerable number 
of input parameters; 
- structural character 

- controversial prerequisites of the model; 
- the nature of the conclusions is unstable 
over time; 
-applicability of the models only to debt 
instruments that have a liquid market 
circulation. 

Actuarial 
approcah 

- output determines the 
probability of 
bankruptcy; 
- ease of use; 
- almost does not require 
any data input in addition 
to the rating;  
- the possibility of using 
data of rating agencies 
rather than conducting 
research; 
- allows to estimate 
coefficients of loss and 
recovery in the case of 
bankruptcy. 

- the difficulty of applying the method in 
the evaluation of loans due to lack of 
sufficient statistics; 
- assessed companies must have a rating 
of the relevant international agencies; 
- not structural, but statistical nature of the 
model; 
- the nature of the conclusions is unstable 
over time and is sensitive to the sample; 
- retrospective characteristic. 
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Continue of  table 8 

1 2 3 
Option 
approach 

- the output determines 
the probability of 
bankruptcy; 
- "forward looking" 
model; 
- structural nature; 
- allows to track changes 
in the credit risk with a 
higher frequency than 
other methods; 
- accounting for both 
accounting and market 
data. 

- focus on the method on public 
companies; 
-for more accurate results it is necessary 
to carry out complex mathematical 
calculations. 

Note – composed by author based on sources [42-52] 
 

Moreover, the models are based on financial data and include manipulation of 
the estimated coefficient. Based on the conducted analysis and literature review, we 
have identified the following significant disadvantages of their use: 

1) companies in financial difficulty often delay publication of financial reports; 
2) the published financial statements do not reflect the real economic situation of 

the company by virtue of the constraints that caused by modern system of accounting; 
3) analyzed factors reflect various aspects of activity of the enterprises and have 

different directions, and therefore do not lead to reliable forecasts. 
Chapter conclusions. The basic idea of creating models to predict crises in 

enterprises is that according to the observations of the trend and behavior of some 
factors more or less accurate predictions can be made. The signs of deterioration in 
the company, which is indicated by changes in the coefficients, can be identified at an 
early stage of development of the company, which will take action and avoid a 
significant risk of default and bankruptcy. 

In conclusion, we emphasize that the use of different formal models to predict 
crises of enterprises caused by the need to increase efficiency and effectiveness of the 
enterprise in the conditions of dynamically changing environment. Studies of foreign 
scientists in the field of bankruptcy predictions show that out of the set of financial 
ratios only a few useful and more accurately predicting bankruptcy can be chosen. In 
this paper, for the early diagnostics of probability of bankruptcy of Kazakh 
enterprises we use five factors that are disclosed in the following paragraphs. 

Studies of foreign scientists in the field of bankruptcy predictions show that 
from the set of financial indicators, only a few useful can be selected for more 
accurate prediction of bankruptcy. In this research, for the early diagnostics of the 
bankruptcy probability of Kazakh enterprises five ratios which are disclosed in the 
following paragraphs were applied.  
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2 COMPREHENSIVE ANALYSIS AND DIAGNOSTICS OF 
BANKRUPTCY PROBABILITY OF THE ENTEPRISE 

 
2.1 Methods of analyzing viability of the enterprise   
In today's world, when Kazakhstan is a member of the Customs Union, and 

became a member of the World Trade Organization (WTO), the problem of the 
survival of each business entity becomes crucial. That is why the most important task 
is to acquire the skills of "economic reading" of the financial statements by a variety 
of market participants, directly or indirectly interested in the positive results of 
company’s operation. The financial environment of business determines the necessity 
of conducting the trend analysis, evaluation of business companies to optimize 
management decisions. 

One of the ways of reducing the financial and operational risks is to conduct a 
permanent qualitative financial statements analysis (FSA) of the company. It can be 
considered as a modern diagnostics equipment of assessing the financial health of the 
organization, involving extensive use of formalized, available methods of processing 
current credentials, requiring serious consideration. This financial analysis answers 
the questions of what should be the value of the optimal composition and structure of 
the company's assets; how to choose sources of funding and to optimize the capital 
structure, organize the management of financial flows to ensure the solvency and 
financial stability of the company. 

Financial analysis, as an integral part of a comprehensive economic analysis, is 
an essential element of the financial management, as its purpose is closely linked 
with the ultimately realized managerial decisions, in the management of cash flows, 
maintaining the solvency of the company. 

In turn, financial statements analysis is an integral part of both external and 
internal financial analysis, which provides an estimate of the property and financial 
situation of the company on the basis of external public reporting. 

Financial statements analysis allows the analyst to assess the followings: 
- financial structure (property condition) of the company; 
- adequacy of capital for current operations and long-term investments; 
- capital structure and the possibility of repayment of long-term liabilities to 

third parties; 
- trends and comparative effectiveness (direction of the company’s 

development); 
- company's liquidity, the emergence of the bankruptcy threat; 
- business activity of the company and so on. 
Financial statements analysis should be considered in the context of the goals 

which are set by the researcher. In this regard, there are several basic motives of 
conducting regular FSA. These include: 

1. Investing in shares of the company; 
2. Granting or extension of credit; 
3. Assessment of financial stability of the supplier or the buyer; 
4. Predicting the probability of financial insolvency; 
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5. Internal analysis of the effectiveness of the company in order to optimize 
solutions on improvement of the financial results and strengthen its financial 
condition [57]. 

Thus, the decisions about investing capital, obtaining credit, bankruptcy 
prevention and overall management of the business can not be effective without a 
timely and comprehensive diagnostics of the condition of the enterprise. 

As a rule, financial and organizational techniques are described as self-
diagnostics procedure. In fact, the diagnostics should be considered as one of the 
phases of the model of the planned organizational changes, as well as the consultation 
process. It is necessary to conduct a comprehensive analysis to avoid errors when 
making management decisions. The individual components of this comprehensive 
study include the management of organization, key business processes, finance, 
marketing, personnel management. 

Therefore, the process of diagnostics should be conducted in several stages: 
- setting goals of diagnostics; 
- financial analysis; 
- deviation analysis; 
- search for the causes of deviations appeared; 
- organizational diagnostics; 
- action planning. 
Thus, the complex financial and organizational diagnostics are two interrelated 

approaches to the analysis of the enterprise, good compound that provides analysts 
and managers with a powerful management tool for long-term future operation of the 
company in complex and ever-changing economic conditions. 

The target of a systematic review of the contents of financial statements is to 
provide a reliable set of data characterizing the current financial stability of the 
company and having predictive value. The result of such activity is a system of basic 
and most informative parameters that give an idea of the company's financial 
condition, its efficiency as an independent economic entity, and used in the current 
activities of the company. 

The results of the financial analysis can be used as part of the strategy, and in 
the course of operational activities of the company, for example, in obtaining credit, 
attracting investments, entering the stock exchange, benchmarking, to assess the 
financial condition and forecasting of bankruptcy of an organization. 

There are many approaches and methods of conducting analysis of financial 
statements, which are widely used by auditors and arbitration managers, and other 
market participants. 

Selection of the method used depends on factors such as the specifics of the 
business, development strategy, external environment and so on. For example, the 
company’s target is to increase sales efficiency. The analysis should be primarily 
directed towards the profitability analysis. In this case the key indicators would be the 
dynamics of sales, market share, profitability of capital investment. 

The procedure of conducting analysis of financial statements is understood as 
the establishment of a certain logical sequence of individual directions analysis and 
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the relationship between them [55, p. 20]. As a result of the established logical 
sequence of analytical procedures a block diagram with the release of the key areas of 
analysis in accordance with the interests of a particular group of users, as well as 
specified baseline was built (Figure 4). 

It should be noted that the FSA can be conducted step by step by the determined 
chain as well as on specific areas which are identified at the stage of identifying the 
purpose and objectives. 

The sequence of the conducted analysis of the financial statements is as follows: 
 obtaining basic information (about the owners of the company, its 

management, activities, position in the industry, accounting policies, etc.); 
 obtaining the necessary financial statements and notes thereto; 
 determination of the depth and direction (the content) of the analysis; 
 analysis of individual reports using special methods of processing and 

interpretation of data; 
 forecasting the performance of the company and the possibility of repayment 

of its obligations to third parties. 
In fact, financial analysts are using conventional methods, which comprise of a 

systematic set of tools and principles of studying the financial activity of the subject. 
All methods and approaches of the analysis can be grouped into formalized and 

non-formalized (Figure 5). The first group includes mathematical, statistical, 
econometric methods, and modeling of processes involving a high degree of 
formalization. The second group includes methods that focused on intuition and 
experience of the analyst, which implies a high level of subjectivity. Accordingly, 
such a tool as a method of expert estimations, the method of comparison, the 
construction of analytical tables, and others, can not be regarded as an opportunity to 
obtain absolutely accurate, truthful picture of the financial condition of the company. 
However, the analysis of a number of financial ratios allows an overview of the 
company, to get valid data to make decisions about investments, lending to business 
development. 
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Figure 4 – Block-scheme of financial analysis 

Note – Source [55]. 
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Figure 5 – Methods of financial statement analysis  
 
Note - Source  [58]. 

 
From the listed above the most commonly used methods by analysts are 

formalized. The basic rules of "reading" of the financial statements is based mainly 
on techniques such as horizontal, vertical, trend and ratio analysis. 

Horizontal analysis is a so-called chain dynamics of financial performance of 
the reporting period compared with the previous period. Technique of this kind of 
analysis is done by comparing the items of balance sheet, income statement, and 
statement of cash flows. Thus, the horizontal analysis identifies trends in certain 
items or groups (Table 9). 

 
Table 9 – Technique of horizontal analysis Company ABC Balance sheet (Assets) 

 
Assets Year 1 Year 2 Changes 

Absolute % 
Current assets  CА1 CА2 CА2-CА1 CА2/CА1 
Fixed assets FА1 FA2 FА2-FА1 FА2/FА1 
Total (balance) T1 T2 T2-T1 T2/T1 

Note - Source: [55, p.183] 
 

Vertical (structural) analysis determines the proportion of each item in the 
overall totals and results are compared with the data of the previous year (Table 10). 
The mandatory element of analysis is the construction of the time series of these 
variables in order to track and predict the structural changes. The findings obtained in 
the course of vertical analysis, confirmed by the results of the ratio analysis. 

 
 
 

Non-formalized (expert and 
other) methods

- Experts methods

- method of scenarios

- horizontal analysis 

- vertical analysis

- ratio analysis

- comparative analysis

- SWOT analysis

- Balanced scorecard

Formalized methods 

- Classical methods of operation 
analysis

- mathematical methods 

- methods of economic statistics 

- economictrics

- theory of decision-making

-modelling 
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Table 10 – Technique of vertical analysis Company ABC Balance sheet (Assets) 
 

Assets Absolute amount Proportion  Changes 
Year1 Year 2 Year1 Year 2 

Current assets CА1 CА2 P1=(CА1/T1)*100 P2=(CA2/T2)*100 P2-P1 
Fixed assets FА1 FА2 P1 =(FA1/T1)*100 P2 = (FA2/T2)*100 P2-P1 
Total  T1 T2 100%  100%  

Note - Source: [55, p.183] 

 
This type of analysis is considered to be useful when working with the balance 

sheet, as well as when working with the profits and losses statement. 
Trend analysis defines the deviation of indicator for a number of years from the 

base year level (Table 11). 
 

Table  11 – Technique of trend analysis Company ABC Balance sheet (Assets) 
 

Assets Years 
1 2 3 4 5 6 

Current assets, 
thousand tenge 

CА1 CА2 CА3 CА4 CА5 CА6 

Current assets , % 100 CА2/CА1 CА3/CА1 CА4/CА1 CА5/CА1 CА6/CА1 
Fixed assets,  
thousand tenge 

FА1 FА2 FА3 FА4 FА5 FА6 

Fixed assets,, % 100 FА2/FА1 FА3/FА1 FА4/FА1 FА5/FА1 FА6/FА1 
Balance       

Note - Source: [55, p. 213] 

 
As can be seen from the table above, the trend analysis is a comparison of each 

position of the statement to the base period and the determination of the trend for a 
few periods. Due to the trends the possible values of the future are calculated, 
therefore, this type of analysis is perspective (forecasting) analysis. Trend analysis 
provides a picture of the condition of the company and its developments, whether the 
company improves or worsens the situation, or having any problems. 

The most popular method of the analysis is the ratio analysis, which represents 
an estimate of the change in the balance between the individual indicators. It 
identifies the dynamics of the relationships between different sets of data. Despite the 
fact that the coefficient itself is quite easy to calculate, since it is a mathematical 
relation of one figure to another, interpreting the dynamics of values obtained is quite 
difficult. It is the most time-consuming phase of analytical work. 

The system of coefficients is a set of relationships of the data presented in the 
financial statements. There are certain requirements that the system must comply 
with: 

 coefficients in the system should have a low correlation, they should not 
depend on each other; 

 factors should be considered only in the dynamics to identify the main 
trends; 
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 the order of calculation should reflect the features of the industry; 
 easiness of calculations, the ratio should be clear to interested users; 
 interpretation of the dynamics of the calculated ratios should be presented in 

clear and easy manner. 
For a correct analysis and conclusions it is necessary to have a normative 

meaning for comparison. It can be both the industry average and the indicators 
characterizing the financial position of the competitors or benchmark companies in 
the industry. 

Another popular method is SWOT-analysis that can estimate the internal 
strengths and weaknesses of the company, as well as the threats of the environment 
and opportunities for future development. Thus, SWOT-analysis explains and 
describes intractable quantifiable factors, and therefore not intended to be highly 
reliable. 

Strength comprises of some specific features that differentiate the company from 
competitors, which in turn, provides additional business opportunities. Weakness is 
the lack or absence of an important element in the functioning of the institutional 
system. However, the weakness does not always mean the vulnerability of a 
particular company. All depends on the importance or significance of the missing 
factor. The strength and weakness both could be potential factors affecting the 
development and decline of the company. 

SWOT-analysis technique implements the control over weak signals. The data 
signals are not just tracked, but amplified at the level of senior management and 
influence the choice of management strategy.  

Analysis of opportunities and threats is reduced mainly to seek attractive areas 
of management, for example, geographically, demographically or by industry. 
Finding a vacant market niche is one of the most important factors for success in the 
competition. At the same time should be avoided industries associated with increased 
risk, especially those associated with high volatility of the market situation and 
falling curve of the product life cycle. 

A. Thompson and A. Strickland carried the analogy of the SWOT-analysis to the 
balance sheet, explaining the internal strengths of competitive asset, while the 
weaknesses were competitive liabilities of the companies [26, p. 31]. The authors 
continue that the SWOT-analysis allows to draw conclusions about the state of the 
company and the need for strategic change, and therefore, this method of analysis "is 
an essential component of the assessment of the strategic situation." 

It should be noted that the SWOT-analysis is not the only qualitative method of 
analyzing the strengths and weaknesses of the organization. M. Meskon, M. Albert 
and F. Hedouri presented classification, including marketing, manufacturing, finance, 
human resources and the company's qoodwill. I. Ansoff presents his own 
methodology to assess the results of the competitive status of the company [26, p. 
32]. 

For the last decades the system of strategic analysis is becoming more and more 
widespread, employing such tools as the Balanced Scorecard. This approach provides 
transformation of strategy into the plane of operational objectives by building a tree 
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of goals and indicators to monitor the performance of each of them in the framework 
of the four main directions: financial, internal business processes, customers and 
staff. Thus, the system includes both financial and non-financial indicators reflecting 
the efficiency of the intellectual capital of the company and the main factors in the 
growth value of the company in a competitive market [55, p. 35]. 

The second group of tools of financial analysis consists of methods based on the 
formalization of well-defined analytical dependence. The formalized methods 
include, but not limited to the followings: 

 methods of mathematical statistics (correlation, regression, factor, cluster 
and other tests); 

 methods for analyzing economic activity (chain productions, interest 
numbers, discounting, integral); 

 methods of economic statistics (average and relative values, index, graphics, 
processing time series); 

 methods of decision theory (game theory, the method of trees, methods of 
network planning and management). 

Alternatively, all of the above methods can be classified as descriptive, 
predictive and normative. Descriptive models comprise of the vertical and horizontal 
analyses, the construction of the system of analytical coefficients and other factors. 

Predictive models are forecasting in nature, therefore used to predict changes in 
the financial condition of the company, the value of revenues, profit margins and so 
on. The most famous are the calculation of break-even point, the threshold of 
profitability, rigidly deterministic factor and regression models, the formation of 
forward-looking financial statements. 

Normative models compare the actual performance indicators  with the set in the 
business plan or the company budget. Within the framework of these models the 
analysis of deviations from the standard take place. 

Moreover, equally to all the above methods, the traditional scoring (rating) 
methodology for assessing credit risk is used by analysts. As a rule, the rating is 
calculated by summing the ratings of different characteristics (attributes) of the 
borrower or issuer, adjusted by weight, which are defined by normative process. For 
example, based on the preferences and experience of the analyst. Thus, the choice of 
weights is not necessarily mathematically or statistically reasoned characteristic. 
Frequently, quantitative characteristics and qualitative information is used as the 
estimating parameters. 

The most popular scoring systems are the ratings of international agencies 
Standard & Poor's (S & P) and Moody's. In addition to these agencies, international 
banks and other financial institutions, have their own methods of calculating credit 
risks as well. 

Standard & Poor's has been operating for more than half a century. However, it 
began the rating activity about 80 years ago. To date, the ratings assigned to 
companies from over 50 countries. 

Short-term credit rating of the issuer determines the financial condition of its 
short-term debt instruments. It is divided into several categories: A-1 to D; A-1 
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describes the highest level of reliability and D - respectively, the lowest. In some 
cases, when the A-1 is used with a "+", it means that the company has an ultra-high 
reliability rating. 

Long-term credit rating is characterized as the long-term debt of the company in 
terms of reliability and prospects. The range of long-term rating is from AAA to 
DDD. The company assigned the rating of AAA is perceived as highly reliable. 
While rating DDD means the actual bankruptcy. Also, the category of AAA, BBB, 
and CCC may be supplemented by characters "+" or "-", this means that the company 
has a deviation from the mean in a given rating category. The rating process 
presented in Figure 6. 

 

 
Figure 6 – Rating process of the Standard & Poor’s agency  

 
Note - Source: [55, p. 386] 
 
As it can be seen from the figure above, the rating process includes quantitative, 

qualitative and legal analysis of the target firm. Quantitative analysis is mostly the 
analysis of financial condition based on the published financial statements. 
Qualitative analysis is based on an assessment of the quality of management of the 
company, the study of the level of competition within the industry and the market 
position of the company and industry analysis. 

The procedure of assigning the rating lasts for four to six weeks. The applying 
company, in case of dissatisfaction, has the right to appeal against the rating assigned 
to the moment of its official publication by providing additional information. 
Revision of the rating is held once a year. 

The rating process of the Moody’s agency appears as on the following figure 7.  
 

Application for rating 

- Assigning a group of analysists  
- Conducting the main research  

Meeting with the management of 
the assessed company 

Meetings of rating 
committee  

Assigning a rating Observation  

Appellation process 
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Figure 7 – Rating process of the Moody’s agency 
 

Note - Source: [55, с. 349] 
 
 

Table 12 presents a comparative analysis of these two agencies’ and 
International Monetary Fund’s credit risk criteria.  
 
Table 12 – Rating criteria of credit risk  
 

Standard & Poor’s Moody’s International Monetary Fund 
1 2 3 

Financial risk: 
- Balance sheet and income 
statement; 
- Financial policy; 
-Profitability; 
- Structure of equity; 
- cash flow; 
- financial flexibility  

Financial risk: 
- cash flow; 
- liquidity; 
- debt structure; 
- equity and reserve capital 

Economic situation: 
- revenues (cash flow, 
profitability); 
- financial situation (structure 
of equity, liquidity) 

Business risk: 
- industry code; 
- competitive environment  

Competitiveness and business 
risk: 
- market share, competitive 
condition; 
-diversification; 
-turnover, costs, profitability; 
- buying and selling 

Business situation: 
- industry evaluation; 
- patents and competitors; 
- products mix; 
- specific risks; 
- forecast: revenues and 
liquidity  

 Juridical structure and 
juridical risks: 
-consolidation of interrelated 
companies  

Juridical structure 

Emission 

structure

Structure of 
company

Operational /financial analysis

Quality of company management

Industrial/regular (legal) trends

State/macroeconomic analysis
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Continue of table 12 

1 2 3 

Management   Management quality: 
-planning and control; 
-management achievements; 
-organizational structure; 
-entrepreneurial  succession 
 

Management quality: 
-experience; 
-succession; 
-accounting and control 
quality 

  Client relations, work with the 
bank accounts  

Note - composed by author based on [55, с. 349] 

 
Thus, the art of a financial analyst is largely determined by the ability to choose 

the methods of research in accordance with the task and create a set of basic 
performance indicators that can reflect the financial situation of a particular company 
with all the features of business and perspective user of the final analytical report. 

 
2.2 Diagnosing financial health of the enterprise 
The term of diagnostics was borrowed from the medical science. Diagnostics is 

the process of studying human’s oscillation from standard and diagnosing a problem. 
At the beginning of the twentieth century, the term “technical diagnostics” appeared, 
which was related to the study of machine fluctuation and its causes [59]. Only at the 
beginning of the twenty first century, the term “economic diagnostics” emerged. 

In the works of Russian scientists, the term of economic diagnostics is defined 
as the identification of the economic condition of an enterprise [60]. The economic 
diagnostics defines and studies the signs of shortcomings in the management of 
economic activities in order to predict the consequences, both positive and negative, 
and the development of methods and means of identifying abnormalities and the 
impact on them. In economic science, the analysis of the financial condition plays the 
role of methods and tools of diagnostics. Therefore, diagnosing the financial 
condition of the enterprise is conducted with the aim to determine its sustainable 
development and the ways of improving its performance.  

Thus, we define diagnostics of the bankruptcy probability of the enterprise as 
the identification of the negative deviations of indicators, characterizing the financial 
condition of the enterprise, from the normative model, which is accepted for the 
object considering the specifics of operating activities. 

Economists divide the diagnostics into several types, such as a detailed and 
thorough, functional and rapid diagnostics. 

Detailed and thorough diagnostics is the base model. This model identifies the 
strengths and weaknesses of the company for the current and prior periods. 
Moreover, it determines the factors affecting the functionality of the company and 
provides the ability to plan actions accordingly.  This type diagnoses the economic 
activity of the enterprise in detail and carefully. 

Instant or rapid diagnostics is used to identify the cause of the problem urgently. 
For example, rapid diagnostics helps when the shortcomings of the enterprise should 
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be resolved as soon as possible to continue to operate. In this case, the studies are 
conducted around a specific issue [61]. 

Functional diagnostics is an independent type, dedicated to a specific operation 
of the enterprise, such as marketing, production, and so on. In all cases, the economic 
diagnostics is carried out. 

Periodic diagnostics of economic trends provides an opportunity for appropriate 
planning to mitigate the risks of the forthcoming crisis, and to remain competitive in 
current economic environment. In fact, favorable economic conditions and 
competitiveness are different by nature. In a crisis, the financial condition should be 
monitored, taking into account the impact of external factors and competitors’ 
activities. Consequently, regular diagnostic of the economic status is a valuable tool 
against the crisis. 

Economics, as any phenomenon, has its own rules. If these rules are followed, 
economy remains sustainable and competitive. . However, a variety of events can 
lead to negative consequences, which may lead to a recession or crisis. Upon 
determination of theoretical background and normative model of economic processes, 
deviation from that model can be easily identified and appropriate actions to be taken. 
Therefore, It  means that for the diagnostics of the economy needs a normative model 
to ensure its sustainable development. Thus, having considered the diagnostics of 
economic development, the author gives the definition for economic diagnostics. 

Thus, we believe that economic diagnostics is the identification of actions with 
the aim to bring distressed condition of the enterprise closer to normative. It is 
possible with the help of the analysis of the causes of deviations, which are derived 
from a comparison of the current trends of economic development with a pre-
established normative model of the economy. 

A. Sheremet argues that economic diagnostics determines the operational 
weaknesses of the enterprise, their causes and the means and methods of 
rehabilitation. Diagnostic analysis of the company is an assessment of its 
development, to determine the degree of positive and negative influences of the 
factors on the sustainable development of enterprises, offer effective ways of 
development [60, p. 40]. 

A number of Russian authors do not consider “analysis” and “diagnostics” 
separately, since their subject and goals are similar. The others claim that analysis 
goes first, followed by diagnostics. A. Sheremet asserts that the analysis is the 
research process, while diagnostics is its conclusion. “Analysis and diagnostics 

are tightly related to each other: without analysis diagnostics does not exist, and 
the main goal of diagnostics is making a final decision. Analysis and diagnostics are 
bases for decision making. In medicine the following chain has been established: 
analysis – diagnoses – treatment; while in economics it is: analysis – diagnostics – 
decision making” [60, с 41]. 

Economic processes are continuous and dynamic processes. Factors of economic 
process either increase or decrease during all period. Match of the increase and 
decrease processes with the standards of economic theory guarantees economic 
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success. Therefore, diagnostics of trends and changes in dynamics of economic 
processes is very important.  

During the shift from one period to the other economic indicators might change 
positively or negatively in comparison with the standards. In practice, the tendency is 
not always positive, it goes up and down from time to time. Analysis of enterprise 
operations’ trend in a particular period in comparison with the normative model gives 
an opportunity to avoid failure.  

The normative model of diagnostics is a model of an effective regime of the 
enterprise or its affiliated companies. Comparative analysis of the actual activities of 
the enterprise with the normative model makes it possible to identify existing 
reserves and deviations. By their nature, normative model, including economic 
indicators, is a reflection of the scientific operative relations in the enterprise. 

Unfortunately, methods of diagnosing economic processes have not been 
established yet. As mentioned earlier, analysis and diagnostics have been considered 
jointly, instead of being separated. Consequently, the methods have not been 
classified. 

Diagnostics of bankruptcy is a system of targeted financial analysis aimed at 
identifying the parameters of the crisis development of the company, generating a 
threat of bankruptcy in the coming period. It should be noted that focus here is on the 
diagnosing a potential bankruptcy of an economic entity in the early stages as a 
process of financial control, the main purpose of which is to prevent a possible crisis 
of the enterprise. 

Diagnostics  is the basis for system analysis in order to identify problem areas of 
functioning of the entity and the possibility of making decision on probability of 
bankruptcy. 

Results of the analysis and evaluation of the probability of bankruptcy also 
considers the possibility of restoring financial stability and solvency of the company. 
Financial and economic indicators characterizing the condition of the enterprise, in 
which the restoration of stable economic position is not possible, can serve as the 
benchmarks of the extremely critical financial situation [62]. 

Within the frame of economic science  diagnostics determines the condition  of 
the business entity, phenomenon or process (production, management, technology) 
through the implementation of comprehensive procedures to identify weak links in 
the course of development. 

Modern economic analysis identifies three basic types of diagnostics: 
a) express or rapid diagnostics; 
b) diagnostics of a potential bankruptcy; 
c) comprehensive (fundamental) diagnostics of the economic condition               

(Figure 8): 
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Figure 8 – Types and purposes of diagnostics 

 

Note - composed by author based on [63].  
 

Express diagnostics allows in a short period of time to obtain a minimum set of 
economic and financial indicators, which fully characterize financial and economic 
condition of the enterprise. If necessary, a supplementary factor analysis of 
problematic indicators can be conducted. Express-diagnostics can also be called the 
monitoring of the enterprise. 

N. Rodionova believes that "express diagnostics is a formal assessment of the 
enterprise close to bankruptcy through the regular calculation of the relevant 
coefficients and balance data" [26]. The author assumes that the purpose of 
diagnostics is to identify trends in the condition of the enterprise, evaluation of the 
depth of insolvency and analysis of financial turnover, providing business activities. 

Express diagnostics of bankruptcy describes a system of regular evaluation of 
the crisis parameters of the financial development of the enterprise carried out on the 
basis of its financial accounting data in comply with the standard algorithms analysis. 
The main purpose of the express diagnostics of bankruptcy is the early detection of 
signs of the enterprise crisis and a preliminary assessment of its condition. 

According to I. Blank [22, p. 85], express diagnostics of bankruptcy has the 
following stages: 

 Determining the objects that form a real threat of financial crisis; 
 Establishing a system of indicators, and system of assessment of  the threat of 

financial crisis of the company 
 Analyzing individual aspects of the crisis of the enterprise carried out by 

standard methods 
 Identifying the extent of the crisis of the financial condition of the company. 

Types of diagnostics 

Express 
diagnostics

  

Diagnostics of a 
potential 

bankruptcy 

Comprehensive 
(fundamental) 

diagnostics of the 
economic condition 

To determine deviations 

from normative indicators 

To define the class of 

financial sustainability  

Purposes of diagnostics 
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In our view, any analysis and diagnostics should begin with the defining the 
goals and methods of the research, as well as receiving the information that must be 
checked for reliability. Therefore, we propose a more detailed algorithm of express 
diagnostics shown in Figure 9: 

 

 

Figure 9 – Algorithm of express diagnostics 

Note: composed by author based on the source [22]. 

Economists assert that one of the advantages of methods of express diagnostics 
is that results have a clear economic interpretation and provide guidance for financial 
planning of the company. In addition, the information base of the rapid diagnostics 
can serve as a data for subsequent economic and financial analysis. 

Express diagnostics consist of the several phases: preparatory phase, preliminary 
analysis, detailed analysis, and the final stage. Table 13 shows the steps, measures, 
and actions of express diagnostics of the financial condition of the company. 

In the balance sheet, there are so-called "sick" accounts, indicating the presence 
of problems, proving that there are some problems in the company, decline of the 
financial condition: losses for several financial years, overdue of accounts receivable, 
bad debts in accounts receivable, uncovered losses of previous years. All this is a 
serious signal to the revision of the financial management policies of the company. 

Also, it should be noted, and there is evidence of a "good" balance, which is 
estimated on the basis of trends for several periods. These include: 

 increase in net assets; 
 optimal size of the working capital; 
 lack of losses; 
 compliance with the ratio of non-current and current assets of the specifics 

of the industry; 
 excessive growth of the equity growth over the  rate of debt; 
 balancing the rate of turnover of accounts receivable and accounts payable; 
 excess of current assets over current liabilities; 

Determining the 
goal of research

Choosing methods 
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 excess of revenue growth over the growth of borrowed capital. 
 

Table 13 – Phases of conducting the express diagnostics 

Phases  Steps Actions 
1 2 3 

Preparatory  Data 
collection  

Compilation of financial statements, explanatory 
notes, and auditor’s opinion for several periods. 
Checking availability of reporting forms, attachments, 
stamps and signatures in all forms.  Collecting data of 
the analytical accounts. Selection of published 
statistical data of the industry, selection of the 
information from stock exchange. Working with 
databases of large companies. Interviewing.  

Checking 
soundness 
of 
information 

Auditing the accounts: identification of arithmetic 
errors, reconciliation of subtotal, reconciliation of the 
balance sheet total, a comparison of data from 
different forms of reporting, checking of relevance of 
indicators and reporting forms, calculation of main 
controlling relations among them. Identification and 
elimination of disparate data in a report.  

Building an 
aggregated 
data source  

Transformation of standard reporting forms into the 
format of analytical tables, comfortable for horizontal 
and vertical analysis.  

Preliminary- 
assessment 
of financial 
statements’ 
quality  
 

Identifica-
tion of 
“sick” 
accounts 

Identification of «losses» account. Checking for 
receivables overdue. Checking for payables overdue.  

Identifica-
tion of 
“vague” 
accounts 

Familiarization with the explanatory note to the 
balance sheet and analytical reporting. 

Assessing 
the balance 
based on 
“good” 
accounts  

Signs of "good" balance: the growth of the balance 
sheet total, exceeding the growth rate of equity, 
balanced growth of receivables and payables, no 
"sick" articles, the growth of the share of equity in the 
balance sheet. 

Computa-
tion of the 
intermediate 
indicators 

Calculation of the net assets. Calculation of working 
capital. Calculation of the coefficient of own funding 
sources. Evaluation of the results. 
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Continue of  table 13 

1 2 3 
Detailed – 
main 
directions of 
financial 
statement 
analysis  

Balance 
sheet 
analysis  

Conducting horizontal and vertical analysis of the 
balance sheet. Analysis of the results (by any 
liabilities generated assets of the company, in which 
assets are invested most of the money, which is 
dominated by assets). 

Evaluating 
financial 
condition of 
the 
company 

Analysis of liquidity and financial sustainability   

Assessing 
profitability 
and 
efficiency 
of the 
company 

Analysis of activity (profitability and turnover). 

Final  Conclusions 
and 
recommend
ations 

Developing the conclusions and recommendations of 
the analyzed company-specific business 

Note - Source: [22] 
 

The subsystem of express diagnostics gives an opportunity for early detection of 
signs of a crisis of development in companies and allows taking a swift action to 
neutralize them. It’s most noticeable deterrent effect can be observed at the stage of 
pre-crisis situation, or light of the financial crisis the company. In case of the 
different scale of the crisis in the enterprise, it must be necessarily complemented by 
the fundamental financial system diagnostics. 

The fundamental diagnostics of the financial crisis characterizes the subsystem 
assessment of the crisis of the financial condition of the company, carried out through 
a variety of methods of financial analysis and forecasting, and depends on the desired 
structure and depth of research. It determines the depth of investigation procedures 
and a comprehensive diagnostic of its term, and cast list. The information base for 
decision-making is the conclusion of rapid diagnostics. However, experience shows 
that the most complex diagnostics combines organizational, personnel, functional, 
strategic analysis and diagnostics itself [64]. 

Express diagnostics determines the range of problems that are evaluated in more 
detail during the comprehensive analysis. With an integrated diagnostics to assess the 
overall situation of the company, provide cut financial and economic conditions, 
perform an assessment of innovation potential, conducted a factor analysis the causes 
of the problems identified. 
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The fundamental diagnostics of bankruptcy characterizes the system of 
evaluation of the financial crisis parameters of the enterprise carried out by the 
methods of factor analysis and forecasting. 

The main objectives of the fundamental diagnostics of bankruptcy are as 
followed: 

- deepening the results of the evaluation parameters of the financial crisis of the 
company obtained during the rapid diagnostics of bankruptcy; 

- assuring the preliminary assessment of the extent of the financial condition 
crisis of the company; 

- forecasting the development of the individual factors generating the threat of 
bankruptcy, and their negative consequences; 

- estimating and forecasting the ability of enterprises to neutralize the threat of 
bankruptcy due to internal financial capacity. 

Fundamental bankruptcy diagnostics is realized through a number of stages: 
- systematization of the main factors causing the financial crisis the development 

of the enterprise; 
- conducting a comprehensive fundamental analysis with the use of special 

methods of assessing the impact of individual factors on the development of the 
company's financial crisis; 

- forecasting the development of the financial condition crisis of the company 
under the negative influence of individual factors; 

- forecasting the ability of enterprises to neutralize the threat of bankruptcy due 
to internal financial capacity; 

- final definition of the scope of the crisis of the financial condition of the 
company. 

The fundamental diagnostics of bankruptcy gives the most detailed picture of 
the crisis of the financial condition of the company and specify the forms and 
methods of its improvement forthcoming. 

As a result of complex diagnostics of the enterprise can get an estimate of a 
wide range of industrial and commercial processes. However, carrying out this type 
of diagnostics is a very time consuming and difficult process. It is advisable to carry 
out this procedure by outside consultants to get an unbiased opinion. 

In implementation of the complex diagnostics, there is one serious drawback: 
the possible contradiction of the principle of economic profitability, which means that 
the produced management costs should not exceed the reliability resulting from this 
financial result. 

As noted earlier, the results of a rapid diagnostics and diagnostics of potential 
bankruptcy are the basic foundations for a comprehensive diagnostics of the 
economic condition of the company. Based on the stated above, it is appropriate to 
present the following scheme for a comprehensive diagnostics (Figure 10). 

Conducting express diagnostics and diagnostics of potential bankruptcy in the 
structure of the financial analysis is an indicator at the entrance of the enterprise in a 
critical sector development. In other words, if the results of the diagnostics conducted 
revealed possibility of occurrence of the insolvency of the enterprise, then it is 
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necessary to conduct a comprehensive diagnostics of the economic status and identify 
the causes of the critical values of the parameters of bankruptcy. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 10 – Algorithm of conducting comprehensive diagnostics of the enterprise 
 

Note - Prepared by author, based on [65].  
 

It should be noted that the diagnostic system of the enterprise recognizes the 
crisis and continuously monitors the enterprise, and tracks its main trends. By 
increasing the degree of closeness to the bankruptcy of the company, expressed in the 
emergence of the trend of decline, management should begin to develop 
countermeasures that should prevent and reduce negative impacts at an early stage of 
their occurrence. The success and failure of anti-crisis measures and policies depends 
on early diagnostics and recognition of the danger even before the crisis. However, 
we should not forget about the likelihood of a "false alarm", so-called weak signals 
that indicate the termination of certain growth trends. Identification of the crisis 
situations is a strength of diagnostics. 
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Any change in the enterprise entails the adjustment of existing strategies. 
Continuous diagnostic system allows effective monitoring of the implementation of 
the chosen strategy. Its task includes the evaluation of the situation in the formation 
of intra strategies and constant monitoring of its implementation and, ultimately, 
evaluation of the success of the strategy as a whole after the expiry of its 
implementation. 

Leaders, because of the popular belief that the probability of a sharp change in 
the favorable trends in the development of their business is small, often underestimate 
the system diagnostics and its necessity for business. Meanwhile, the cost of 
improving the administrative apparatus by introducing a system of diagnostics and 
monitoring if quite large. 

The system of diagnostics of general condition of the company is an example of 
the information system of decision-making. Its presence in the institutional system of 
monitoring is irreplaceable, since it directly solves the problem of the internal 
monitoring by the company's large number of indicators, making it easier to control 
the analysis of the vast array of information and decision-making about the dynamics 
of the enterprise. 
 

2.3 Analysis of the original Altman’s Z-score model  
As mentioned in previous paragraphs the model of diagnosing the probability of 

bankruptcy, developed almost 50 years ago by an American professor Altman is 
widely used around the world. However, the diagnostics results and actual condition 
of enterprises often contradict each other. In this regard, we analyzed the original 
model of Altman and opinions of foreign and domestic scholars and practitioners 
about its applicability in foreign countries. 

Z-Score model became the prototype for many of these models based on the 
internal ratings. Asset managers, investors need to have reliable tools for the selection 
of the companies in their portfolios. Rating agencies assess the risks of business 
entities and securities, so they need a tool to predict the crisis. In addition, Altman 
suggested that managers of the distressed firms can use Z-Score model as a guide for 
financial recovery [40, p. 602]. 

Altman has criticized previous studies on the financial failures and said that the 
adaptation of the results to assess the potential bankruptcy of firms, both theoretically 
and practically, are questionable. The dominant methodology was essentially a one-
dimensional, and the focus was on the individual "signal" of impending difficulties. 
This meant that the analysis of the factors could be misinterpreted, which in turn, 
could lead to confusion in the analysis. 

Altman proposed to build a meaningful predictive model based on the findings 
of one-dimensional and combining several measures. Then the question, about the 
most important factors for identifying potential bankruptcy arose. Altman suggested 
multivariate discriminant analysis (MDA) as the appropriate statistical tool. In order 
to adapt the MDA model, it is important to know how to choose the objects of 
research; bankrupt and not-bankrupt firms, and how the variables were originally 
selected for this model. 
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The initial sample consisted of sixty-six corporations, thirty three companies in 
each of the two groups. Bankrupt group (Group 1) consisted of corporations which 
filed for bankruptcy protection in accordance with Chapter X of the Law on the 
National Bankruptcy in the period 1946 - 1965. This means that the assets of these 
companies amounted to 6.4 million US dollars, with a range of 0.7 - 25.9 million US 
dollars. Altman acknowledged that the group was not homogenous with regard to size 
and sector, although all firms were relatively small, and in the manufacturing 
industry. Thus, he tried to make a careful selection of the not- bankrupt firms (Group 
2). 

Group 2 consisted of a matched sample of manufacturers, selected on a stratified 
random basis. These firms have been divided by industry and size of their assets 
comprised of 1 to 25 million US dollars. Altman has eliminated small firms (less than 
US $ 1 million in total assets) due to the lack of data on them, and very large firms in 
connection with their sparse probability of bankruptcy. He did not compare the size 
of the assets of the two groups, thus the firm's assets in the group 2 are slightly larger 
than in group 1. The data collected for firms in both groups were for the same period. 
For Group 1, the data were derived from the financial statements of one reporting 
period prior to the bankruptcy. 

Financial ratios chosen for the model were based on data from the balance sheet 
and profit and loss statement. In previous studies, a very large number of variables 
have been defined as the significant indicators of financial difficulties. Thus, Altman 
has compiled a list of 22 potentially important financial ratios for evaluation. He 
classified these variables into five blocks: liquidity ratios, profitability, financial 
leverage, solvency and business activity. Ratios were chosen based on their 
popularity in the literature and the potential relevance to the study. The list included 
only a few "new" factors. In addition, Altman did not consider cash flows due to the 
lack of consistent and accurate data. 

From the initial list of 22 financial ratios, Altman chose five basic for his model 
as "the best predictors” of corporate bankruptcy. This profile did not contain all of the 
important variables that were weighed separately. Instead, the estimated contribution 
of the entire profile. To come to the final profile of variables, Altman used the 
following procedures:  

1) observation of the statistical significance of the various alternate functions, 
including determination of the relative contribution of each independent variable; 

2) evaluation of interrelated correlation between the variables; 
3) monitoring the accuracy of the predictions of various profiles; 
4) evaluation analyst. 

 
The final discriminant function, developed by Altman appeared as follows: 
 
             Z = 0,012·X1 + 0.014·X2 + 0.033·X3+ 0.006·X4 + 0 0.999·X5                  (7) 
 

Or 
 

                           Z = 1.2X1 + 1.4X2 + 3.3X3 + 0.6X4 + 1.0X5                               (8) 
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(when the first four variables are expressed in decimals, such as 20.0%), where: 
X1 = working capital / total assets 
X2 = retained earnings / total assets 
X3 = earnings before interest and taxes / total assets 
X4 = market value of equity / book value of total liabilities  
X5 = sales / total assets 
Z = total score. 

 
The economic interpretation of each factor of this model described below. 
Factor 1. The ratio of the working capital to total assets (X1) is a measure of net 

liquid assets of the company in relation to the total market capitalization. Working 
capital is defined as the difference between current assets and current liabilities. 
When a firm is experiencing successive operating losses, this leads to a reduction in 
current assets in relation to total assets. The X1 ratio proved to be more valuable in 
the analysis than the current ratio and quick ratio. This ratio clearly defines the 
liquidity of the company and its value. 

Factor 2. The ratio of retained earnings to total assets (X2) defines the surplus 
earned by the company during the entire life cycle. This measure of the long-term 
profitability is one of the two (the other is the use of market value instead of book 
value of equity, in X4) «new» relations introduced by Professor Altman. This factor 
describes the multiple aspects of the status of the company. 

Firstly, this factor indicates the profit or loss that has been reinvested in the 
assets of the company throughout its life. Thus, it reflects not only the final result of 
the firm, but its age, since the meaning of this ration for the young firms is likely to 
be lower. This discrimination of young firms, according to the American economist, 
it is fair, due to the fact that they are at higher risk of bankruptcy. 

Secondly, X2 also serves as a measure of leverage. Higher levels of this 
indicator suggest that the firm finances its assets to a greater extent due to own rather 
than borrowed funds, thereby reducing their dependence on external resources. 

Factor 3. The ratio of operating profit (profit before interest and taxes) to total 
assets (X3) is the measure of true performance and profitability of the firm's assets. 
However, it does not affect the tax or interest rates. It reflects the ability of earning 
assets, which determines the value of the assets themselves. In the concept of 
bankruptcy, insolvency occurs when total liabilities exceed the fair value. 

Factor 4. The ratio of the market value of equity to total debt (X4) shows how 
the assets of the company may decline in value (measured by the market value of 
equity plus debt) before the obligations exceed the assets and the firm goes bankrupt. 
This ratio adds a market value measure to the model. The adverse side of this ratio - 
the debt to equity ratio - is used to measure financial independence. Indeed, the use of 
market value of equity capital was firstly introduced by Altman, and was in some 
sense a precursor of the so-called structural approach presented by R.C. Merton [66]. 

Factor 5. The ratio of sales to assets is a standard ratio of capital turnover, 
showing the ability of the firm's assets to generate sales. This reflects the ability of 
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management to rule in a competitive environment. However, this ratio was not used 
in the Z "-Score model. 

Altman estimated the importance of the five factors in several ways. Firstly, he 
used F test to evaluate the dimensional difference between the average values of the 
ratios in each group by variability (or incidence) of the ratios values in each group. In 
this test, all the variables from X1 to X4 were significant at the p 0.001 level, 
indicating a significant difference between the groups in the variables. Nevertheless, 
X5 showed no significant difference on the one-dimensional basis. All five ratios had 
higher values for not-bankrupt group, which corresponds to a positive sign of the 
discriminant function. 

Secondly, Altman determine the relative contribution of each variable to the 
overall discriminant function with the help of large-scale vector. In this vector, a 
measure of profitability (X3) showed the highest contribution while the ratio of sales 
to assets (X5) took the second place on the deposit, although this was not significant 
on the basis of one-dimension. To explain this, Altman found a negative correlation (-
0.78) between the X3 and X5 in the bankruptcy group. As a rule, negative 
correlations are more useful than positive, adding new information to the function. 
Altman explains that this negative correlation occurs when insolvent firms have 
losses and get closer to failure, and their assets are replaced in the same way as they 
were in the best times. In addition, the cumulative losses further reduce the size of 
assets by debit to retained earnings. Thus, reducing the size of assets obviously 
inhibits any movement of sales. 
As a result, the value obtained is evaluated as presented in table 14.  
 
Table 14 – Altman Z-Score bankruptcy probability scale 

 
Z-score Company condition 
More than 2,675 Safe zone 
1,81-2,675 Grey zone  
Less than 1,8 Distress zone 

Note – Source: [40, p.605] 
 
Original Z-Score model was based on the market value of the company and, 

therefore, should only be applied to publicly traded companies (represented on the 
stock exchange). Altman [67] stressed that the Z-score is a model for public 
companies that is why situational and special adjustments are not scientifically 
justified. Thus, Altman made a full reassessment of the model, replacing the market 
value of equity to book value in X4 indicator. Using the same data, Altman took out 
the following revised Z'- score model: 
 
                  Z '= 0,717X1+ 0,847X2 + 3,107X3 + 0,420X4 + 0 0.998X5                  (9) 
 
Where,  
X1 = working capital / total assets 
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X2 = Retained earnings / total assets 
X3 = Earnings before interest and taxes / total assets 
X4 = book value of equity / total liabilities (carrying amount) 
X5 = sales / total assets 
Z '= overall index 
Furthermore, he revised the grading scale of firms as well (table 15). 
 
Table 15 – Z'-Score bankruptcy probability scale 
 

Z'-Score Company condition 
More than 2,9 Safe zone 
1,23-2,9 Grey zone  
Less than1,23 Distress zone 

Note – Source: [68] 
 

Altman did not test the Z'- score model in the secondary sample due to the lack 
of reliable data on private firms. Still, he analyzed the accuracy of four variables of 
the Z '' - score model, subtracting X5 factor (sales to assets) in the revised model, 
because of the possible impact of the industry. The industry effect is likely to happen 
if the industrially sensitive variable (asset turnover) is included into the model. Thus, 
in order to minimize the potential effect of the industry, Altman has introduced the 
following four-factor Z '' - score model [69]: 
 

                      Z '' = 3.25 + 6.56X1+ 3.26X2 + 6.72X3 + 1.05X                    (10) 
 
Where, X1 = working capital / total assets 
X2 = retained earnings / total assets 
X3 = earnings before interest and taxes / total assets 
X4 = book value of equity / total liabilities carrying amount 
Z '' = overall index 
 

Factor X3, which is the ratio of earnings before interest and taxes on total assets, 
again made the biggest contribution to the discriminant power of this version of the 
model. The classification results for the Z '' - Score model was identical to the revised 
five factor (Z 'Score) model. Also this model is widely known under the name of 
Emerging Markets Score (EMS), since it was supposed to predict bankruptcy of non-
US companies from emerging markets. 

In his concluding remarks, Altman [70] considers the general applicability of his 
Z-Score model as controversial. He admits that the model did not consider the very 
large and very small firms, as the observation period was quite long (almost two 
decades), and the analysis included only the manufacturers. Altman came to the 
following conclusion: "Ideally, we would like to develop bankruptcy predicting 
models, using homogeneous group of bankrupt companies using the up-to-date data 
as relevant and truthful, as far as possible." Thus, he advised to carefully use the Z-
Score model, as well as the revised Z'- Score and Z'' - Score models. 
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In 1977, Altman, together with R. Haldeman and P. Narayanan created a new 
ZETA model [70, p.50]. The main advantage of ZETA is that it improved the 
accuracy of long-term forecasts of bankruptcy (in five-year forecast error is not more 
than 30%). It is also based on the construction of integral index, the weight of which 
are also using the technique of multiple analysis of variance. ZETA-score consists of 
seven variables: 

 earnings before interest and taxes (EBIT) / total assets 
 stability of earnings, measured as the standard deviation of the company's 

revenue over the past 5-10 years of its operation; 
 debt coverage = EBIT / total amount of interest and lease payments; 
 cumulative profitability = retained earnings of previous years / total assets. 

This ratio is not only incorporates the age and effectiveness of the company 
throughout its existence, but is the most important indicator of the model; 

 current Ratio; 
 capitalization = the average for the last five years market value of equity /total 

capital, which is considered as the sum of the market value of common shares, the 
liquidation value of preferred shares, long-term debt and capitalized lease payments; 

 size, expressed in the form of logarithm of the total assets of the company. 
Review of the literature shows that the Z- Score model (for publicly traded 

firms), Z'-Score model (for private companies) and Z '' - Score model (for private 
production and non-production companies) have been widely applied in various 
contexts for various purposes. For the purpose of this research, we firstly interested in 
evaluating the effectiveness of the original Z'' - Score model classification of bankrupt 
and non-bankrupt firms in international (Kazakhstan) context. We will evaluate the 
impact of the following five factors on the effectiveness/applicability of the model: 
the year of bankruptcy, firm size, firm age, industry and country of origin.  

First of all, Z'' - Score model was calculated using the same sample firms that 
were used to develop the original Z-Score model. Bankruptcy has been predicted 
based on the data of 1946-1965 years. That is more than seventy years ago 
observation. Later, Altman [40, p.125] recommended to use as much as possible the 
most relevant data to develop predictive models of bankruptcy. Obviously, the 
financial behavior of firms and their business environment have changed significantly 
after that, potentially affecting the importance of financial ratios that differ from their 
initial values, reflected in the coefficients of the model. Therefore, we suggest that 
revision of the four variables meaning will enhance the applicability of the 
classification model in the international context. This idea is supported by previous 
studies, for example, Grice and Ingram [71] and in practice.  

Secondly, the original Z'' - Score model was estimated using the multi-
discriminant analysis (MDA), based on the proposal of Altman, as the most 
appropriate statistical tool. However, MDA is based on the conventional least-squares 
method (LSM) and therefore requires the assumption of multivariate normality and 
homoscedasticity of linearity, which are not often used in the empirical analysis of 
financial ratios. Thus, the Z'' - Score model can be overestimated using logistic 
regression analysis (LRA) to evaluate the effect of the method of evaluation. LRA 
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requires the most restrictive assumptions of MDA. The LRA does not require 
multivariate normality of independent variables, as well as their homoscedasticity and 
linearity. In the case of the method of least squares, the MDA may be more useful 
than the LRA when the sample is small, such as in the initial sample of 66 firms used 
in the evaluation of Z '' - Score model. However, in a large sample LRA could 
potentially perform better.  

Furthermore, a model based on the relationship between bankruptcy and 
financial performance is likely to be dependent on the macroeconomic environment. 
These effects may significantly reduce the accuracy of the classification model. If the 
model predicts, using data from a single year, and will be applied to the data of 
another year, the validity of the model can be questioned. Economic cycles in terms 
of economic growth, credit policy and interest rates can have an impact on the border 
between the bankrupt and bankrupt firms. As previously noted, the original Z'' - 
Score model predicts using data of 1946-1965, which includes several business 
cycles. Thus, the model is not focused on any particular stage of the cycle, and 
obviously ignores year of bankruptcy. Altman offers to collect the data from firms for 
the last couple of years, in the development of predictive models. 

The distinction between bankrupt and bankrupt firms are significant for small 
and large firms. It is reducing the effectiveness of the model, since the data used one 
category to another category on the size. It should be noted that for the bankrupt and 
non-bankrupt firms in the initial data for the Z '' - Score model, asset size range was 
between 1 and 25 million US dollars. The data did not include very small and very 
large firms. For this reason, Altman’s revised the applicability of the initial Z-Score 
model (as well as the Z '' - Score model) for questioned firms.  

International insolvency statistics indicates that bankruptcy risk is a function of 
the age of the company. Usually very young company, show a high risk. Original Z '' 
- Score model does not consider the age of the firm. However, Altman noted that the 
age of the company indirectly taken into account in the ratio of retained earnings to 
total assets (X2), which was considered a new factor in the context of bankruptcy 
prediction. At relatively young companies, probably this factor will be low because 
they do not have enough time to create a total profit. Thus, young firm somewhat 
discriminated in the model and their probability of being classified as bankrupt 
relatively higher than of the old firms. This situation, like Altman argues: "The 
situation in the real world" [69, p. 107], that is, the probability of failure is much 
higher in the early years of the company. Despite the fact that the age of the company 
in this case is taken into account indirectly in X2, we believe that a detailed 
consideration of the age of the company will increase the accuracy of classification 
due to age-factor.  

Original Z'-Score model is estimated only for manufacturers. Altman said that, 
ideally, there should be a model for predicting bankruptcy with a homogeneous group 
of bankrupt firms. If we are interested in a specific group of industries, we need to 
collect data from the bankrupt and non-bankrupt firms in these groups. Previous 
studies have shown that the industry affects the analysis of the financial crisis [70, p. 
33]. 
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It is no secret that companies in different industries tend to have different levels 
of the same financial ratios, which in turn affects the distinction between the bankrupt 
and non-bankrupt firms. This industry effect may be present in the Z'-Score model, 
especially because of the ratio of sales to total assets (X5). This ratio was the lowest 
value in the one-dimensional model. However, there has been a significant 
contribution to the discriminant ability of the multivariate model. Altman, 
recognizing the potential effect of the industry because of the vast differences in the 
indices of turnover of assets among sectors, lowered coefficient of X5 in Z '' - Score 
model for private non-manufacturing firms.  

Finally, original Z '' - Score model was developed only for the United States 
firms. However, Z '' - Score model was applied and used in countries worldwide. It 
can be expected that an international model applicability for other countries based on 
differences in specific countries. The economic environment, legislation, culture, 
financial markets, accounting and reporting in the country may affect the behavior of 
financial firms and the boundary between the bankrupt and bankrupt firms. These 
factors have the potential to weaken the effectiveness of the classification models in 
foreign countries [72].  

Despite the myriad research in the field of bankruptcy prediction, the original 
Altman’s Z-Score model has been the dominant model, used around the world. Thus, 
while the Z-Score model has existed for over 45 years, it is still used as a primary or 
adjunct to the analysis and forecasting of financial crisis or bankruptcy, as in the field 
of research and practice. 

 The study of foreign experience is certainly useful. Many elements may be used 
in the domestic economy, but not all. Kazakhstan has its own specifics that must be 
taken into account. If you blindly rely only on Altman's model, it is possible to 
declare more than two thirds of Kazakhstani business entities bankrupt. In view of the 
above analysis of Altman model, and because it is not always appropriate to apply it 
to local enterprises, we developed a model to diagnose the probability of bankruptcy 
of domestic enterprises, as described in the next section, and its testing at the 
enterprises of telecommunication industry and food industry are presented in Chapter 
3. 

 
2.4 Enhancement of methods of analysis and diagnostics of the bankruptcy 

probability of an enterprise 
There are a number of methods for the analysis of economic activity of the 

enterprise. One of them is the method of a dynamic normative (DN). This method is 
used to determine the level of sustainable development of the enterprise. The new 
method is linked with the analytical modeling and matrix method of mathematics. 

Dynamic normative is a model of an effective regime of the enterprise or its 
affiliated companies. Comparative analysis of the operating activities of the 
enterprise with the normative model makes it possible to identify existing reserves 
and deviations. By its nature, dynamic normative, including the economic indicators, 
is the scientific reflection of the operative interrelations on the enterprise. Thus, the 
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diagnostic model comprises of dynamics of the different indices that characterize the 
current condition and results of operations of a particular company. 

Model of the dynamical normative has been the object of research of                   
I. Syroezhkin, N. Pogostinskaya, and Y. Pogostinsky [73-76]. However, the method 
has not been widely used in practice because its calculations are complex and there 
are some logical discords. 

In accordance with the method proposed by the authors, the ranks of the trends 
of specific indicators are always linear. In the case of non-linear, it is impossible to 
compare the normative matrix and the matrix of the index. That is why nonlinear 
regulatory model should be transformed into a linear model to compare and contrast 
with certain data. In addition, the method was developed to determine the financial 
stability of the enterprises. We present a method for determining the probability of 
crisis (bankruptcy). Thus, taking into account some of the shortcomings of the 
method, our model was improved in accordance with the requirements of diagnosing 
the bankruptcy of Kazakh enterprises 

The suggested method of diagnostics consists of two stages: development of 
normative model and conducting diagnostics. Development of a normative model 
comprises of the following steps: 

1. identifying the purpose of diagnostics 
2. finding rationale for the coefficient indices in accordance with the specifics of 

analyzed industry and the company. 
3. ranking trends of indicators. 
4. developing the matrix of a normative model. 
Identifying the purpose of diagnostics depends on the type of diagnostics to be 

conducted on the enterprise’s operations. This requires a comprehensive analysis to 
identify strengths and weaknesses of an enterprise. Comprehensive or functional 
diagnostics might be conducted for a short or a long term as well. The purpose of 
diagnostics might be linked with the strategic development of an enterprise. 

Rationale for the coefficient indices in accordance with the specifics of analyzed 
industry and the company. Here, for diagnosing the financial position, accordingly 
financial indicators are to be taken. Likewise, diagnostical period is to be defined. 
Indicators are to be collected in compliance with that time period. At least 2-3 
periods’ data must be collected. If to consider only two periods then economic 
duagnostics takes place. In case of considering three periods, dynamical diagnostics 
takes place.  

Limited number of indexes leads to a deficient evaluation, which leads to the 
unpredictable results. However, too many indexes can diminish the sensitivity for 
changes in development paces. Optimal number of indices has not been developed 
and well-defined yet. However, practice says that there should be from 6 (minimum) 
to 25 (maximum) number of indices for in-depth analysis [64, p. 53].   

Ranking trends of indicators. Only related economic indicators of an enterprise 
are to be considered. For instance, let us consider return on assets ratio (ROA). If a 
high profitability ratio index is needed the numerator tendency (Net income) must be 
stronger than the denominator tendency (average total assets).  
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(NI)/ (ATA), hence T(NI)>T (ATA) 
 

For other indicators such tendencies, based  economic theory apply as well. By 
the sum of these interrelations indices are sorted and ranked. The ranking process 
suggested by the authors is explained below.  

A particular pair of indices is to be considered, the index with the rapid growth 
potential is to be chosen. The third index should be compared to the index of rapid 
growth; eventually the “most rapid” among them is to be determined. The process 
lasts till the most rapid index can be defined. The defined index becomes the first 
index in the rank. The same procedure is applied to the rest of indices until all of 
them are put into order.  

The other way of sorting out and ranking can be used, too. A pair of indices is to 
be chosen and put into order. By comparing the third index to the previous two its 
rank is defined. The following chain is based on the comparison of the forth index 
with the previous three, and so force, until all indexes are put into order. The final 
result of implementing these methods is the order row of indices, where each of them 
is assigned a rank number.  

As the consequence of economic indices’ diversity, they are not always 
comparative based on the interpretation of interrelations and purposeful directions. 
That is why sometimes the methods of sorting and ranking explained above are not 
applicable. For such cases, the authors recommend the graphs theory for ranking the 
indices [77].  

In case of applying the graph theory, the graph top identifies indices chosen for 
the model. Graph arcs show the development pace of indices. If during the 
comparison of two indicators the relation is defined, it is good in terms of 
establishing integral index, and the arc that is concerned with the relation, appears on 
the graph. If it is impossible to interpret the development pace of the chosen two 
indices, there is no arc on the graph that links according tops. The more the 
development pace is defined, the more systematic and complex the analysis is. In 
better situation all pairs of indices are interpreted and put into order, consequently 
arcs link each tops accordingly on the graph. We have applied this method in various 
situations, and came to a conclusion that the experienced practitioner of a particular 
industry must make corrections based on the industry peculiarities.  

Developing the matrix of a normative model. In compliance with ranks, a square 
matrix can be developed, and a normative model formed [78]. Graphs are used to 
rank the overall relationship of indicators’ trends, and then a square matrix to form a 
dynamical normative is to be built (Table 16). 

The matrix A of the normative interrelationships, built on the development trend 
of the indices can be described as follows: 

аij  -the element of the preferred matrix on the crossing of the I-row and the J-
column; 

аij= 1 if the index in of the I-row correlates strong with the J-column index; 
аij = - 1 if the index in the I-row correlates  weakly with the J-column index.  
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Matrix of the normative model is completed, as described below. Each element 
of the matrix is at the intersection of a particular row and a particular column. If the 
indicator in the line corresponding to the determined financial and operational ratios 
must grow faster than the rate in the column, the intersection of a row and column is 
marked with "1". Conversely, if the indicator in the line corresponding to a particular 
factor should grow slower rate in the column, it is placed at their intersection a sign 
of "-1". The matrix in performance with a "1" formed normative relationship, which 
means that growth trend index line should be above trend of the index in the column. 
 
Table 16 – Matrix of dynamical normative  
 

Indicator А B C D E F G Total 
Rank 1 2 3 4 5 6 7 

А 1 х 1 1 1 1 1 1 6 
B 2 -1 х 1 1 1 1 1 6 
C 3 -1 -1 х 1 1 1 1 6 
D 4 -1 -1 -1 х 1 1 1 6 
E 5 -1 -1 -1 -1 х 1 1 6 
F 6 -1 -1 -1 -1 -1 х 1 6 
G 7 -1 -1 -1 -1 -1 -1 х 6 

Total 6 6 6 6 6 6 6 42 

 
Matrix constructed in this way, show the dynamical normative of financial and 

economic activity of the enterprise. 
After the formation of a normative model, diagnostics of the specific economic 

process takes place in the following order: 
1. Forming the matrix of the normative model; 
2. Ranking trends of actual indicators; 
3. Forming the matrix of actual indicators; 
4. Comparative inversion of normative indicators and the matrix of actual 

models; 
5. Diagnostics of the bankruptcy probability; 
6. Factor analysis of the economic and dynamic diagnostics of bankruptcy; 
7. Decision making. 
Let us consider the algorithm for calculating: 
1. Normative matrix, according to the laws of economic theory, forms the 

prototype relationships. The elements of the matrix are defined by the formula below: 
 

   aij= 




  weak is trend,1

 strong is trend,1

if

if

                          (11)       
 

2. First of all, we need to calculate the growth rate of indicators in the selected 
time interval: 
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r, Ii

b - absolute value of the I-index in the reporting and basis periods; T (I) - 
the growth tempo (rate) of the I-index in the reporting year. 

1. Developing  the B = {bij}nxn – matrix, defining the rank interrelations of the 

actual indicators’ growth rate. 
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where: n - the number of indexes in a dynamic normative; bij - elements of matrix of 
the indicators’ growth rank relationship; i, j - number of indicators; Ii, Ij - indicators 
with i and j numbers, respectively; T (Ii)> T (Ij) and T (Ii) <T (Ij) - rank relationships 
of indicators’ growth rate. 

4. Inversion of actual indicators’ ranks deviations from the normative ranks is 
calculated with the following formula: 

                      Uij =
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Inversion displays the deviation of current actual data from normative data. If 
there is a change, it equals to 1, if not, then it equals to 0. At the end, the number of 
changes is calculated. In normative matrix n(n-1) – if relationship exists, dynamics of 
development in accordance with the number of changes is to be defined.  

Depending on development paces, actual and normative relationship between 
indices can be assessed with the formula below: 
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Whereas, Y – enterprise’s bankruptcy probability evaluation index; n – quantity 
of indices; i – serial number of indices; mi – quantity of inversions. 

The bankruptcy probability index must be in range between zero and one. If the 
actual and dynamical normative values of Y-index are close, this means that 
enterprise’s economic policy directed towards sustainable development is executed 
effectively. All normative relationship of indices’ development trends will occur, and 
Y will be equal to 0. And vice versa, if those values are far from each other, and even 
opposite, Y will be close to 1. In general, the bankruptcy probability index is an 
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assessment tool of enterprise’s economic operations and shows the relationship 
between indicators. However, it is not linked to prior periods’ achievements. 

During transformation from one period to another the bankruptcy index might 
go up and down. In case when the index goes down it does not necessarily mean that 
an enterprise had positive changes or operating more effectively, it can be described 
also by violation of normative relationships. In other words, normative relationship, 
which occurred in past and was fixed as dynamical normative index, does not mean 
that this relationship will appear in future periods as well. Therefore, in addition to 
the bankruptcy probability index, thorough consideration of operating and economic 
environment is needed. Evaluation of operating environment can help to differentiate 
achievable and non-achievable goals in normative relationship structure. 

Based on this diagnostic method, managers can easily assess and identify the 
indices and their relationships that mostly impact the enterprise’s integral index of 
economic operations. This identification and assessment will help to focus attention 
on urgent issues in order to resolve them as soon as possible. In this case, in order to 
change the current unfavorable situation it is important to know exactly which tools 
are necessary and how strong should be the impact to achieve the change. Economic 
strategy and tactics are not the assembly of isolated decisions; each economic 
decision is the part of established and approved strategy.  

During the execution of strategy, the dynamical normative serves as an 
interconnecting tool of economic decisions. Keeping all indicators in one normative 
order while introducing changes to that normative is of paramount importance.  

Dynamical normative gives the opportunity to evaluate and justify decisions’ 
impact on economic operations through assessment of possible crisis of the enterprise 
and its ability to change.   

In case of using the ordinal scale, the method of factor analysis is based on its 
main purposes and essence, and it is necessary to define the influence of each factor 
on index’s development.  

Established dynamical normative can be considered as factor system (model). 
To identify the impact of each factor the following formulas are used: 
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Whereas, mb

i , mr
i – inversions in reported and basis periods. In this case, 

development pace of final bankruptcy probability index can be completely 
decomposed into factors: 
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Where, Y  - change of the bankruptcy probability assessment of enterprise; 

 iIY  - change of the bankruptcy probability index due to dynamics of trend 
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relationship between i-index and other indices; n – quantity of indices; i, j – serial 
numbers of indices. 

Decisions of two other responsibilities arose from decisions of main 
responsibilities of factor analysis.   

Moreover, percent change of the bankruptcy probability index in comparison 
with basis year under the influence of the i-index can be calculated with the following 
formula: 
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Secondly, to calculate the percent change of bankruptcy probability index in 

comparison with conditional dynamics caused by i-index the formula below can be 
used: 
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Since the evaluation of the bankruptcy probability of the enterprise is a dynamic 

assessment, there is a possibility of factor separation by growth rate, as well as its 
absolute value. Such problems of factor analysis are solved with the help of the 
ordinal scale. 

During the dynamical assessment, index-factors’ dynamics supports normative 
dynamics, or decreases it. Hence, integral assessment of economic stability of 
enterprise is not based on a comparison with the current situation. It makes a 
comparison with the normative model without deficiency. Through the decrease of 
actual sustainability, the influence of each factor can be identified. In other words, 
factor analysis does not consider only current situation indices; it considers the 
difference between maximum sustainability assessment and its current value. 

Chapter conclusions. In might be stated that the factor analysis gives the 
opportunity to put into order the indices by their impact importance to the bankruptcy 
probability of an enterprise. Approved and executed financial investment and other 
operational decisions are identified in particular economic indices, including those 
entered into dynamical normative model. In fact, changes of a particular index’s 
dynamical relationship in comparison with normative model can cause miscellaneous 
issues. 

It is important to identify impact of different factors on economic sustainability 
of the enterprise. Moreover, the main issues that could arise due to changes in those 
factors must be taken into account. 

Inversion matrix is one of the tools of problem identification. It presents 
problems in appropriate manner and gives an opportunity to assess their importance 
for enterprise. 

Based on this method of diagnostics, managers can easily identify and assess the 
indicators and their relationship, which strongly influence the integral indicators of 
business operations of the enterprise. This identification and evaluation of lead, in 
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turn, to the determination of the actual problems that require urgent solutions. In this 
case, in order to change the current unfavorable situation, it is important to know 
exactly what tools are needed and how to be a strong influence for change. 

Economic strategy and tactics are not a collection of isolated solutions, that is, 
every economic decision should be an integral part of a well-considered and adopted 
strategy. In the process of implementation of the strategy, the regulatory model serves 
as a tool for economic decisions. 
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3 NORMATIVE MODEL OF THE BANKRUPTCY PROBABILITY 
ANALYSIS AND DIAGNOSTICS FOR KAZAKHSTANI COMPANIES 

 
3.1 Rationale of chosen indicators of the normative model of bankruptcy 

probability 
Analysis of the company - is not only a study of the processes taking place in the 

structure of the firm, it is primarily an analysis of the environment in which the 
company operates. As it was noted in the first chapter, there are internal environment 
consisting of factors relating to management decisions such as goals and objectives, 
structure, people, technology, and the external or marketing environment (relations 
with customers, suppliers, competitors) which affect the company’s condition. 
Moreover, external macro-environment includes both demographic and economic 
indicators, as well as political, technical and cultural characteristics. 

Traditionally, it is possible to predict the bankruptcy of the enterprise by 
examining the negative dynamics of statistical financial performance (Table 17) over 
a long period of its occurrence. 

 
Table 17 – Indicators of diagnosing the crisis process of the organization 
 

Indicators defining 
financial results of 
the company’s 
operations 

Indicators determining 
ineffective assets 
management  
 

Indicators defining management 
process in organization 
 

– sales decline; 
– decrease of 
profitability; 
– decline in cash 
flows; 
– decline in net 
working capital; 
– debt payment 
due  
 

– quick ratio decrease; 
– assets turnover ratio 
decrease; 
– inventory turnover ratio 
decrease; 
– payable turnover 
decrease; 
– increase of debt to equity 
ratio; 
– financing fixed assets by 
current assets; 
– attracting external 
investment on an 
unfavorable rates; 
 - disinvestment; 
- reduction of the 
production base; 
-  using equipment with a 
100% wear; 
- forced interruption of the 
production process; 
- reducing the cost of R & 
D 

- absence of long-term and 
short-term forecasting and 
planning; 
- increase in the proportion of 
fixed costs; 
- delays in the publication of 
financial statements; 
- deterioration in the quality of 
products, increase in the number 
of damaged, returning goods and 
complaints of customers; 
- decrease in labor performance; 
- violation of the terms of 
supply; 
- inability to adapt to new 
technologies; 
- staff turnover; 
- general dissatisfaction of 
workers and their performance 
indicators; 
- dismissal of employees; 
- Board of Directors’ improper 
performance of functions 

Note - Source: [79] 
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The peculiarity of mathematical modeling in general is that the information can 
be processed only when it consists of indicators, expressed quantitatively. In 
economics, there are a number of processes that are not quite, and not always 
successfully translated into the language of formulas. Fortunately, these factors in the 
economic life are not critical, and often directly dependent on such factors as 
manufacturing, finance, which can be described quantitatively, mainly by statistical 
methods. 

The recognizing system, as a central part of solving the problems of diagnosing 
the company condition, makes high demands on the quality of input information. The 
feature space is a generalized description of the firm for more than one feature in the 
form of a set of numbers, the amount of which is equal to the number of signs. In 
such form, the input information of a recognition system is suitable for further 
processing by the system. 

However, not all types of numerically expressed value may be included in the 
feature space. Expert assessments, scale scores, and scales obtained through 
interviews (expert panel, survey) in general will lead to unsatisfactory results. The 
data obtained through these methods have nothing to do with the objective 
probabilistic estimates, instead they are subjective and heuristic. Management in case 
of uncertainty commonly uses them when the decision is made in the absence of the 
opportunity to calculate the probability of its success. 

The task of diagnosing the situation corresponds to the decision under risk, 
where the probability of obtaining a result can be calculated. The practical 
significance of the decision provided by the feature space are indicators which were 
calculated by direct method. Thus, the feature space is a synthetic expression of the 
internal processes that characterize the enterprise. 

It should be noted that the losses from the inability to use the qualitative 
characteristics of the company are very high. After all, the vast majority of high-
quality evaluations "high", "strong", "crisis" based on the results of the comparative 
analysis of quantitative indicators. 

Quantitative indicators are able to eliminate the negative impact of uncertainties 
that almost can not be done by subjective categories, regardless of the form of 
representation: numerical, verbal, symbolic. Quantitative indicators can be compared, 
provide an opportunity to forecast, and to aggregate new indicators, while qualitative 
methods have good clarity, they only interpret events, but do not explain them. 

It should be noted that the financial analysis while not comprehensive, but rather 
deeply and objectively reflects the strengths and weaknesses of the company. 
Practical examples of diagnostics of crisis conditions of private enterprises confirm 
the orientation primarily on the financial performance indicators used at the input of 
the diagnostic system. The continuity of financial control, which is carried out by the 
appropriate structural departments makes it possible to conduct express and 
continuous in time diagnostics of the enterprise. 

Diagnostic system summarizes the results of operational control, part of which is 
a financial control. In turn, the statistical control uses information about the status of 
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the enterprise and other data to develop operational control which is important for 
management decisions. 

The difficulty of the analysis is in defining a set of indicators, which on the one 
hand, satisfy the requirements of reliability and objectivity of the processes of the 
company, and on the other hand, would describe them in detail and comprehensively. 
Moreover, the system of indicators of the company is chosen to avoid duplication of 
information by various indicators, each indicator would characterize a new 
phenomenon in its activities. 

Another measure of the quality of the performance indicators system of the 
enterprise is their comparability, expressed in the possibility to compare businesses of 
all sizes and various structure. The system of indicators must comprise of a number 
of relative indicators that allow comparing the results of different business enterprises 
(for example, profitability and productivity). 

Formation of the feature space on financial indicators is similar to some of the 
development programs of complex financial analysis of the international rating 
agencies. For example, Standard and Poor's has developed a list of 13 coefficients, 
summarizing the financial performance of the company, which for several years were 
observations, and then changes in their averages were assessed. 

Performance indicators of the company according to the rating agency Standard 
and Poor's: 

1. Sales; 
2. Revenues; 
3. Revenue to total assets ratio; 
4. Total assets; 
5. Revenue to equity ratio; 
6. Ratio of dividends to shares; 
7. Stock price (adjusted); 
8. Ratio of debt to equity; 
9. Share capital in common stock; 
10. Revenues to the total equity; 
11. Price to earnings ratio; 
12. Payment of dividends to revenue ratio; 
13. Price to equity ratio [55, p.267]. 
This list demonstrates the financial results of the return on equity, return on 

assets, revenues in the form of dividends. At the same time, these 13 indicators do not 
allow a deep analysis of the situation of the company, as there is no calculation of 
profitability, financial stability and liquidity analysis. 

This list is rather demonstrative than practical, if to consider it from 
Kazakhstan’s  economy prospective. The underdevelopment of the stock market, 
compared with the United States, leads to a very small share of the equity in their 
own working capital. In Kazakhstan's practice in calculating all the indicators related 
to the capital, decided to replace the value of the share capital by the amount of total 
equity. 
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In Western economies the value of the share capital and the profitability of 
individual stocks are crucial in the life of companies. Therefore, we think that the use 
of unadapted bankruptcy prediction models of foreign scientists is inappropriate and 
needs some enhancement. This circumstance, as well as the serious limitation of the 
list for in-depth analysis makes it difficult to implement its use in domestic practice. 

The requirement for comprehensive coverage of economic activity dictates not 
to limit the study of the enterprise only in terms of the success of financial 
performance, but also take into account the complementarities and linkages among all 
major organizational units. 

In economics, there is probably no other theme, which is written so many times, 
and that seemed to be simple, deeply studied, and widely known, as a financial 
analysis using ratios. The set of indicators, both in literature and in legal procedures, 
is almost the same (with small deviations). However, it is important to take into 
account that the standard does not mean that these ratios / indicators are applicable to 
all companies. It is necessary to take into account the specifics of the enterprise and 
its surrounding internal and external business environment. 

Ratio analysis helps to shed the light on the financial condition and operations of 
the company, and make a meaningful interpretation of the figures in the balance sheet 
and profit and loss statement. 

With the introduction of the ratio analysis, it is necessary to take into account 
certain constraints such as: 

  (1) The financial statements do not contain all detailed information about the 
company, especially the operating. Of course, all parties understand that there is the 
concept of confidentiality of inside information, the disclosure or use of which entails 
the legal responsibility, which is mainly aimed at withholding information from 
competitors or law enforcement or judicial system. The brightest example is the 
company's commitment to certain ongoing legal cases, which are not reflected in the 
financial statements as provisions or liabilities, as it may influence the decision of a 
judge who might think that the company pleaded guilty; 

(2) the financial statements are not always true and trustworthy. Nevertheless, 
there are certain tools or market institutions as regulators in the form of monitoring 
agencies or audit firms to improve the confidence. However, absolute confidence or 
trust does not exist, especially in terms of the leadership of the company, which is 
trying to conceal the negative data and embellish the existing data; 

(3) the financial statements comprise of the historical information and may not 
reflect the current condition. In this regard, many stock exchanges put deadlines for 
the public companies on financial reporting. For example, in the United States, the 
public companies must provide financial statements within 60 days after the end of 
the fiscal year, but it is only the public, private companies do not have any demands 
from the market. Considering the fact that in Kazakhstan, the majority of the 
companies are private, many statements are not disclosed, and even if it reveals 
something, they do it very late. 

(4) The ratio analysis is of no value if you do not compare the figures with the 
competing companies from the same industry. Kazakhstan's economy is very limited 
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in the number of companies and market participants from the same industry, and the 
list of goods and services regulated by public authorities are evidence of this. 

Before discussing these or other indicators, it is extremely important to say 
about the key principles, which has to be followed by one, who is committed to the 
idea that the analysis should give useful information and help in the decision-making, 
not only been reduced to an exercise in arithmetic calculations. Firstly, any analysis 
starts with the definition and precise understanding of the purpose - which question 
should be answered in result. Typical goals can be considered as an assessment of 
possible insolvency - for lenders, performance evaluation and search for reserves of 
its increase - for managers, evaluation of the impact on equity - for the owners, and 
so on. This, however, does not mean that owners and managers have no interest in 
solvency, and lenders in efficiency of production activities, which directly affects the 
ability to service its obligations. In the current global business environment, every 
business has many interested parties, and each party is interested in a particular part 
of the business. In any case, the financial analysis should begin with a clear and 
correct wording of the questions. 

Secondly, while calculating certain factors it is important to understand their 
meaning. There are no unified rules and only true formulas for calculating financial 
ratios. Without proper understanding of the meaning of the coefficient, its calculation 
useless. Third, the ratio analysis makes sense only if the comparison is made with 
past performance (dynamics) and with those of other enterprises (industry average), 
as well as if financial indicators’ relationship is analyzed. From the point of view of 
these principles, we have selected a few key, in our opinion, financial indicators. 

As previously noted, depending on the purpose of the analysis, corresponding 
ratios should be chosen. After a detailed study of the Kazakh and foreign manuals 
and lessons learned, to conduct analyzes of bankruptcy, we have identified the 
following indicators to achieve the goal of the thesis: 

 

1) K1 = Net working capital / total assets; 
2) K2 = Net income / Average total assets; 
3) K3 = EBIT / total assets; 
4) K4 = Total equity / total assets 
 

1) The first factor, we proposed, the ratio of working capital to total assets is the 
liquidity ratio. This ratio is one of the frequently mentioned in foreign literature [80-
86], perhaps because it is the most keenly watched by investors, business owners, and 
other stakeholders, the financial factor. 

Liquidity ratios measure the sufficiency of liquid assets to meet current 
liabilities. Ratios of this group differ only by assets in the numerator, the denominator 
is always the total amount of current (short-term) liabilities. Often, these factors 
indicate the so-called "critical importance", a comparison which is intended to help to 
make a conclusion about the liquidity of the company. For example, for current ratio 
(in the native methods it is also called coverage ratio, which is not quite consistent 
with international practice), which is calculated by division of current assets by 
current liabilities, the critical value is 1. We can agree with that point of view, that if 
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the current assets are less than current liabilities (meaning of ration is less than one) it 
says about illiquidity. However, a high value of the ratio may be far insufficient as 
well, since the composition of assets, which included fixed assets should be closely 
considered. 

The ratio of working capital to total assets, helps stakeholders to analyze the 
level of assets in working capital, or the amount of assets required to run the daily 
operations of the company. 

The high rate ratio of net working capital in the amount of assets shows the 
company's ability to repay accounts payable on time. Suppliers prefer to have 
relationships with companies that would make payments on time. 

It is believed that the increase in this ratio is a positive sign that the liquidity is 
enhanced with the passage of time. The company with a low ratio can be considered 
to have a greater amount of current liabilities, reducing the proportion of available 
working capital. 

The low ratio of working capital to total assets, usually indicates serious 
problems of cash flow for the company, which may not be able to pay their suppliers 
and make payments on the loan, even if the company makes a profit and has assets to 
cover their commitments. This number would indicate a high probability of 
bankruptcy or distress. The reason for the low rate may be consistent operating losses 
due to slow sales, which eat up the working capital reserve, causing it to shrink in 
relation to total assets. Low or negative factor, however, may also indicate the 
adoption of zero working capital initiative. 

A sudden drop in the ratio of working capital to total assets, may mean that the 
company has made significant investments or carry out approaches of zero working 
capital. 

The ratio of working capital to total assets is not in itself enough to give the 
possibility to assess the financial condition of the company. Another general rule in 
understanding the position of the company is to compare the ratio of working capital 
to net liquidity of the company with the current average value. Other financial factors 
also need to be tested, and to get a true picture it is needed to take into account the 
inventory turnover ratio, the ratio of receivables, and quick ratio. 

2) The next factor - Return on Asset (ROA) transmit analytics picture of 
management effectiveness in the use of the company's assets to generate earnings. As 
this ratio includes the total assets (debt and equity financed), its meaning is important 
to a creditor, as well as to the contributors of capital (equity stakeholders). 

One way to determine the quality of the company is an analysis of the 
effectiveness of the company's management in the use of its assets. With high-quality 
investment there is always a possibility to hold them longer than other investments. It 
is assumed that the company's effective income grow at above industry averages. 

The Russian textbooks recommend using in the denominator the average total 
assets for the period, not their size at the end of the year. And, if necessary, to 
neutralize the impact of the amount of taxes paid and interest, instead of net income 
calculate the operating profit (earnings before interest and taxes - EBIT). 
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ROA is most extensive return on assets ratio, which measures revenues in 
relation to the assets of the company. This ratio is useful in comparing companies 
within the same industry, as it does not take into account the capital structure. 
Moreover, since the net income can be unstable, it is best to monitor the index for a 
number of years. 

Tobias Carlisle, in his work «Deep Value» provides evidence that this may be 
the best indicator of return on assets in the calculation of shares that can ensure 
profitability above average [87, p.195]. 

Asset turnover ratio is an efficiency factor, which measures the company's 
ability to generate sales from its assets by comparing net sales with an average value 
of total assets [88-98]. In other words, this ratio expects net sales as a percentage of 
assets to show how many sales are generated from each tenge assets. For example, 
the ratio of 0.5 means that each tenge of asset generates 50 tiyn sales. Higher rates of 
turnover mean that the company is efficiently using its assets.  

Net sales used to calculate this factor should be taken from gross sales to 
measure the real capacity of the firm's assets to generate sales. As a rule, the mean 
value of the assets is calculated by adding the beginning and ending values of the 
amounts of assets and dividing by two. It is simply the arithmetic average based on 
the two-year balance. Also it can be used deeper, average calculation, but it is not 
necessary. 

Like most of the ratios, the asset turnover ratio is based on industry standards. 
Some industries use assets more efficiently than others. To get a true picture of how 
well the company's assets are used, the analysis should be carried out in the same 
industry. For example, the asset turnover ratio tends to be higher for companies in the 
sector, as the consumer products that have a relatively small asset base, but a big 
sales. While, firms in sectors such as utilities and telecommunications, which have a 
large asset base, will have a lower asset turnover. Thus, this ratio tells investors and 
creditors how the company is managed and uses its assets for production and sales. 

When analyzing a particular company, you should pay attention to the trend of 
the asset turnover ratio over a period of time to see how improving or deteriorating 
asset utilization. 

3) Further, we have examined the rate of return on total assets (ROTA), which 
measures how effectively a company generates earnings before interest and taxes. 
This means that the capital structure and the different tax rates will not affect the 
comparison between different companies [99-110]. This ratio gives an indication of 
the possibility of the organization to fulfill the obligations to creditors, borrowers and 
shareholders in cash. Profitability, calculated on the basis of inflow of cash is widely 
used in countries with market economies. It is preferable, because the operation of 
intensive type of production, a sign of the health of the economy and the financial 
situation of the organization. 

4) Indicators of the capital structure of the enterprise, often combined as the 
category of "financial stability" (in Kazakh literature it is primarily equity ratio, 
financial sustainability and leverage), meaning that the larger the company's own 
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funds in relation to loans , the more stable it is, this means that the lower the 
probability of insolvency. 

However, in today's environment the use of these indicators is very 
controversial. Firstly, there is the problem of inadequate assessment of the balance of 
fixed assets - revaluation surplus attributed to the additional capital, which often leads 
to an overestimation of the carrying value of its own funds. This means that a 
company with an extremely "good" ratio of equity to assets (for example, 0.7 - 0.8, 
and even more) may be insolvent. Secondly, the question remains - what level of debt 
should be considered normal? While in the West for 20 years - 30 ago, the share of 
debt in the capital at the level of 40 - 50% was considered very high, then now may 
be quite normal value of 60 - 70% and even higher. Kazakhstan is not the West, but 
to talk about any normative meanings in this ratio is possible only on the basis of 
detailed statistical studies. 

Western financial analysts in the analysis of this ratio are more positively to 
such a significant portion of the debt ratio in the capital for several reasons [111-119]. 

First, the expected return on equity is higher than the rate on the debt, there are 
opportunities from equity to make a profit much higher than the interest rate debt 
securities. It can be assumed that, given the high cost of debt instruments in 
Kazakhstan, the proportion of debt in the capital accepted in the West as normal is 
not acceptable for Kazakhstan. But this fact is highly debatable, since high interest 
rates is mainly related to the risk of the Kazakhstan market and the instability of the 
economy, which is also the main engine of increasing expectations of the owner of 
the return on equity. The owner of capital will expect a higher return if money are 
invested in more risky market. For example, the owner in the United States or similar 
developed countries may have high expectations in the amount of 10-12% return on 
equity. However, in Kazakhstan the return is very low, even the rate of inflation will 
block the major part, if not all of it. 

Second, financial institutions providing debt to private or public companies have 
extensive experience and will not give money to companies not eligible for a 
sustainable solvency. That is, if the financial institutions and their mechanisms of 
evaluation and monitoring trust these companies, then, there is a definite positive 
factor. But we must take into account the inconsistency of this ratio as the low cost of 
equity financing by debt, utilization pf activities to interest payable, and so forth. 

Equity ratio is the ratio of investment leverage and solvency ratio, which 
measures the amount of assets that are financed by the owners of investment by 
comparing the total capital of the company with total assets. 

The ratio of equity highlights two important financial concepts - the solvency 
and sustainable business. The first component indicates how much of the total assets 
of the company is directly owned by investors. In other words, what assets investors 
will remain eventually after repayment of all liabilities. The second component vice 
versa indicates the number of assets that have been financed by debt. Companies with 
a higher equity ratio shows the new investors and creditors that investors believe in 
the company and are willing to finance the investment in it. 
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3.2 Normative model of the bankruptcy probability analysis and diagnostics 
of the service industry 

In accordance with the purpose of this dissertation for analysis, the researcher 
have chosen two industries: service and production industry. The choice of these 
industries was due to the peculiarities of the national economy of 
Kazakhstan. Kazakhstan's economy is at the stage of development, but not all 
industries develop at the same pace. Nowadays, the system and structure of 
Kazakhstani economy is built mainly around raw mineral resource base. The most 
developed industries of Kazakhstan, such as oil and gas and mining are not suitable 
for analysis because these industries are more dependent on the external and non-
financial factors. 

Under external factors, we mean extractive industry’s dependence on world 
market prices for oil, gas, metals and other raw materials, which is a non-controllable 
indicator for any enterprise in Kazakhstan. Under the non-financial factor is meant 
dependence of oil and gas and mining industries on the specifics of the geological 
characteristics of the deposits. Moreover, due to the fact that businesses are under 
development, and public capital market is not functioning actively, there is a limited 
access to financial information. Thus, for this research, a choice of the relevant 
industry that are subject to volatility plays a very important role, which is a positive 
factor for the statistical analysis and helps to identify the relationship between the 
indicators for the diagnostics of the financial condition of the enterprise. 

The telecommunications industry is an integral part of the modern world 
economy. However, its role is significantly different from the effect of the other 
economic sectors in the overall pace of development of human civilization. Indeed, in 
today's economy there are some sectors, changes in which do not affect the pace, 
scope and quality of services (equipment) or other sectors of society as a whole. 

The telecommunications industry consists of the local and long-distance 
communications operators, mobile operators and internet service providers. First of 
all, the growth of telecommunication services points contribute to the economic 
development of any country, and is one of the key aspects of the social life of the 
mankind. Products and services provided by telecommunications companies helps  to 
improve the lives of people, development of modern business. Moreover, it 
contributes to the public service, and strengthens the international economic relations. 

The telecommunications industry is the growing and connecting segment of the 
Kazakh economy. Large-scale introduction of information and communication 
technologies has an impact on an increase in productivity and the creation of 
conditions for progressive development of domestic enterprises and their integration 
into the world economy.  

Since the reform of the national economy in the telecommunications industry 
have been significant changes. It has become one of the most dynamic and well 
growing potential industries. 

The importance of the telecommunications sector in the world economy and the 
system of international economic relations is reflected in the growing role of this 
component in the global production and trade in services, and in the attention paid to 



80 
 

the world's governments and international organizations on economic development of 
the sector and regulation of the global telecommunications market. 

Conclusive evidence of the growing world economic importance of the 
telecommunications market is the fact that the World Trade Organization (WTO) as 
part of their founding treaties adopted a special document on telecommunications. It 
is a standalone application to the basic documents on the establishment of the 
common issues and concerns the regulation of world trade in services sector, customs 
and tariff regulation of exchange, liberalization and the distribution of shares of the 
global telecommunications market. 

According to contemporary conceptual approaches to the development of a 
market economy, the communication is the core system of economic 
management. Experts believe that the economy, which has developed the 
telecommunications sector, may be a worthy participant in the world of business. 

The main mobile operators in Kazakhstan are JSC Kazakhtelecom, JSC Kcell, 
Kar-Tel LLP and JSC Altel. 

JSC Kazakhtelecom is a representative of the two mobile operators. The last 
operator, Tele2, was introduced in April 2011. Tele2 is a European service provider, 
which was first launched in 1992 in Sweden. Tele2 acquired the block of shares 
(51%) of the third GSM-operator NEO in Kazakhstan in December 2009 from the 
national fixed-line operator JSC Kazakhtelecom. The operator NEO in Kazakhstan is 
a mobile operator providing mobile services standard GSM 900. The operator NEO, 
which is also a brand of JSC Kazakhtelecom, appeared on the market in Kazakhstan 
in February 2007 [120]. 

JSC Kcell with brands Activ and Kcell provide services in the standard GSM- 
900/1800. The company was founded in 1998, and in February 1999 began offering 
cellular services under the brand name Kcell, and in September of the same year 
founded the cellular brand Activ [121]. 

Kar-Tel LLP - one of the leading cellular operators in Kazakhstan, as the current 
standard of GSM-900, which offers services under the brand Beeline. Finally, JSC 
Altel stamped Pathword and Dalacom. Pathword, appeared on the market in 
Kazakhstan 13 February 2004, it is the first in Kazakhstan mobile communication 
network of CDMA2000 1X operating at a frequency of 800 MHz. Another brand 
Altel - Dalacom was founded in late 2003. This third generation mobile 
communication, and is based on advanced standards of CDMA2000 1X in the 
frequency range of 800 MHz [122]. 

JSC Astel is formed on the basis of Arna-Sprint Data Communications, which 
was founded in March 1993. Since May 1997 the company operates under the brand 
name ASTEL. The company sells telecommunication projects in Kazakhstan. It has 
regional departments in all regional centers of Kazakhstan. Head office is in Almaty. 

According to the research company iKS-Consulting the market for 
communications of the Republic of Kazakhstan in comparison with 2013 grew by 
6%, amounting to 6.3 billion tenge [123]. The structure of revenues from 
telecommunications services for the major segments is presented in Figure 11. 
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Figure 11 - Structure of revenue from communication services by major segments 

 
Note - Source iKS-Consulting  

 
The largest share fell on revenues from services in cellular networks - 58%. The 

dynamics of income in key segments (Figure 12) illustrates the point area of growth 
and stagnation of the Kazakhstan market. 

 

 
 

Figure 12 - The growth rate of revenues by segment, 2014/2013 
 

Note - Source: iKS-Consulting. 
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Kazakhstan is in a global trend, meaning the active exchange flow of voice traffic in 
the mobile network, - says Svetlana Chernenko, head of iKS-Consulting in 
Kazakhstan. - This in turn means that the mobile services are available to the widest 
possible user base. 

Revenues from mobile data services in Kazakhstan in 2014 increased by almost 
50% compared with the previous year, to ensure growth around the cellular 
market. Revenues from voice services in mobile networks for the first time in the 
history of the market showed a negative trend - minus 2% for the year. The main 
factor in the growth of revenues from mobile Internet has become a growing number 
of subscribers using smartphones for data transfer. According to iKS-Consulting, in 
2014 their number exceeded 4.5 million, an increase of more than doubled compared 
with 2013 year. Significant impact on the market was and development in 
Kazakhstan network LTE (ALTEL), focused on the most demanding speed mobile 
data users [124]. 

The highest revenue growth rate in 2014 was recorded at the operator market - 
16%. And if a few years ago, the growth segment provides income from rent of 
channels because of active construction of cellular network operators, in the past 
year, growth was driven almost doubled due to demand for wholesale Internet 
channels. Analysts believe it is logical - avalanche growth of data traffic in carrier 
networks, user-generated, require constant expansion of trunk channels to ensure 
adequate quality of service. 

Active development of the market data has led to the fact that in 2014 
Kazakhstan's operators faced with the downside of mass "connectedness" to express 
in a gigantic difference between the rate of growth of network traffic and the rate of 
revenue growth. For the first three quarters Kcell recorded traffic growth of 101.6% 
compared to the same period of 2013, Tele2 and Beeline subscribers have reported 
similar dynamics. The income statements of mobile Internet services in 2014 
increased on average by one third compared with the previous year. The exception 
was ALTEL, whose income from the transfer of data to the LTE network increased 
several times compared with the previous year (the effect of the start). Obviously, the 
capacity of networking opportunities and, consequently, cost increases operator 
productivity increase of subscriber units, an increase of quality of media content will 
increasingly widen the gap between the volume of traffic and profitability of data 
services [122]. 

This  doctoral research analyzes the financial condition of the enterprise 
telecommunications industry, such as the "Astel", "Kazakhtelecom", "Kaztranscom" 
and "Kcell".Dynamics of changes in financial soundness indicators, calculated using 
the formula (15) considered by enterprises for the last four years is shown in Figure 
13. 
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Figure 13 – Financial sustainability of the telecommunications industry,  
for 2011-2014 

 

Financial analysis of the major telecommunications companies have 
demonstrated that financial sustainability have increased and decreased over periods. 

Astel was chosen as the object of this study due to the fact that this company 
showed a declining trend in the last three years and it was closer to bankruptcy. Our 
task was to fix the crisis threshold beyond which develops a certain combination of 
indicators of the firm, determines the overall unfavorable result, able to lead to the 
bankruptcy of an economic entity. 

Traditional methods of financial analysis do not meet the basic needs of the 
information to make informed management decisions, as even among the same type 
of indicators, considered as part of the same group, the trend of the results can vary 
considerably. As the consequence of having such conflicting dynamics of indicators, 
it is impossible to establish the result of the final set of factors considered, that is to 
reveal how the company successfully developed the test. Moreover, it is difficult to 
determine which areas of business management are the most problematic. 

To resolve this problem in economics, the method for constructing the so-called 
benchmark indices dynamics is used. The idea of the standard ordering of the 
dynamics of economic systems owned by I.M. Syroezhkin [73], which was later 
developed by his students. They had noticed that the static characteristics of the 
disparate facilities are comparable over time. Moreover, the dynamics of tempo 
characteristics of the organization have some natural order that can be ranked and 
linked to each other, which makes it possible to compare the results (indicators) of 
economic activity of the analyzed companies: 

 with common rules and standards for assessing the effectiveness of corporate 
governance; 

 with similar data from previous years to examine trends of improvement or 
deterioration of economic condition of the enterprise; 
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 with similar data from other enterprises, which reveals its possibilities; 
 with a variety of non-uniform parameters of analyzed enterprise within the 

same time interval. 
Traditionally, in the post-Soviet countries, the five-year plan was considered as 

a standard plan. With the transition to a market economy, and the cancellation of the 
‘top-down’ plan, the economic values do not lost their normativity. The economic 
magnitude, reflecting the socio-economic relations, can not be non-normative. 

In connection with this, the analytical model should not only describe the state 
of the economic system at a predetermined manner, but also to contribute to its 
assessment in order to achieve the best management results. Therefore, the analytical 
model should have a standard-estimated character. Connection principles of 
idealization normativity enables us to formulate a methodological principle of the 
system of economic analysis as the need to create the reference (ideal normative) 
analytical model. 

Thus, in this research, the method of dynamical normative for 
telecommunication services market have been applied for the first time. Moreover, 
the performance indicators of this industry have been assigned normative rank that 
are specific to operations. The sequence of parameters is presented below. 

1. Total assets 
The growth rate of total assets, especially the long-term assets, is the most 

important indicator. 
Firstly, the telecommunications industry is a capital-intensive from the 

beginning of life of the enterprise, especially due to the acquisition of rights to radio 
frequencies and others the licenses necessary to provide communications services; 

Secondly, after the acquisition of the necessary permits, the company needs to 
deploy a telecommunications network for the coverage, which directly attracts 
potential subscribers, which in turn, leads to the revenue growth. This phase is usually 
a hunt for the quantity of users through rapid deployment of the network to the 
detriment of the quality of communication; 

After the capture of the necessary market share by subscribers, additional 
investments have to be made in fixed assets to improve service quality and types of 
services, which entails retention of current subscribers and luring dissatisfied 
customers of other operators. To increase the types of services, investment in 
technology is an ongoing and integral part of the business. 

2. The average value of assets 

The importance of this category is caused by the same factors outlined above, 
but in addition it is worth noting that the stock of equipment is also 
important. Especially for those companies that also sell telecommunication products 
such as cellular phones, the Internet equipment, and other payment cards. Growing 
number of selling points increases the stocks for supporting operations of these 
points. However, it should be noted that the surplus of stocks entails the risk of 
obsolesce, as the technologies evolve rapidly. On the other hand, the most significant 
benefit of a large number of points increases the presence in the local markets and 
eases the service to customers, particularly to replenish the account. 
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3. Earnings before interest and taxes 

Earnings before interest and taxes are an important component of the 
enterprise. Profitability has always been a cornerstone in the evaluation of any 
enterprise. The growth rate of this indicator is more important than the rate of revenue 
growth for several reasons. Firstly, the cost of sales and services are very important in 
the industry and is directly correlated with revenues and analysis only from the 
revenue side does not give complete picture of the enterprise. Second, the cost of 
sales and marketing costs are also quite large in the industry due to a very advanced 
system of competition between market participants, forcing these companies to fight 
for every potential subscriber. However, significance of these costs does not mean 
that these items are not controllable, which is important to consider. 

4. Sales 

Revenue depends on the assets and would be more useful in the analysis based 
on operational data, for example, the average revenue per subscriber, revenue per 
minute of use, and others. However, due to the fact that the necessary operational data 
are confidential information of the enterprise in most cases, it is impossible to 
increase the importance of the revenue to be ranked above current allocation. 

5. Capital 
As described above, this is a capital-intensive industry, but the growth of capital 

during the period of operations are not necessarily fully characterizes 
the company, because the profit increases capital, but its subsequent distribution in 
the form of dividends reduces it. Also, the issuance of shares to the public market is 
not a popular solution in Kazakhstan to raise necessary capital due to limitations and 
disability of the public capital market. 

6. Current assets 

The growth rate of this index and the next are less important, in our view, since 
telecommunications companies are operating in a such environment, that these 
indexes are instable, even you can say "hyper-volatility". 

For example, a mobile operator may have six-million subscribers, which makes 
it very difficult to analyze the repayment of debt and, respectively, cash flows. In this 
regard, the growth of the indicator can have both positive and negative sides. That is, 
the increase in trade receivables can mean increased revenues, but also could mean 
the bad debts and the poor quality of customer base. 

7. Current liabilities 

As noted earlier, the volatility of the index reduces the importance of its growth 
rate compared with other indicators, as its high growth can also have both positive 
and negative sides. That is, an increase in accounts payable may mean that the 
company enjoys working capital to the maximum, to use free (interest-free) cash or 
could mean that the company has problems with liquidity to meet its obligations. 

The main condition for the success of the financial performance of the enterprise 
is not a mere compliance with the growth or decline of individual indicators, but 
compliance with certain subordination and combination of dynamic set of 
indicators. Thus, taking into consideration the points of view of the practitioners and 
auditors, we developed the following ranked sequence of the financial performance 
indicators of telecommunications companies. 
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T (A)> T (EBIT)> T (R)> T (C)> T (L) 
 

Where, T (A) - the growth rate of total assets 

T (EBIT) - the rate of growth of income before income tax and interest payments 

T (R) - the growth rate of sales revenue 

T (C) - the growth rate of capital 
T (L) - the growth rate of liabilities. 

Based on these tendencies’ inequalities we developed a normative model for 
telecommunication industry (table 18). 
 

Table 18 – Normative model for telecommunication industry  
 

Indicator TCA TCL TA EBIT Rev ATA TE Total 
Rank 1 2 3 4 5 6 7 
TCA 1 х 1 1 1 1 1 1 6 
TCL 2 -1 х 1 1 1 1 1 6 
TA 3 -1 -1 х 1 1 1 1 6 
EBIT 4 -1 -1 -1 х 1 1 1 6 
Rev 5 -1 -1 -1 -1 х 1 1 6 
ATA 6 -1 -1 -1 -1 -1 х 1 6 
TE 7 -1 -1 -1 -1 -1 -1 х 6 
Total 6 6 6 6 6 6 6 42 

 

Thus, in the case of non-compliance with that order, the activities of the 
enterprise can not be considered successful, even if the individual indicators achieved 
the desired results. Figure 14 illustrates the indicators’ growth of "Astel" for the 
2010-2014 period in absolute amounts. 

 

 
 

Figure 14 – Growth of indicators of "Astel" 
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A graphical representation of the information as shown in Figure 14 likely to 

serve as a basis for the assertion that in 2014 the economic activity of the enterprise is 
high on all counts, and, moreover, tends to improve compared to the base year 
2010. However, the growth rate of indicators changes from year to year. Calculation 
of indicators’ growth rates and their ranks are presented in Table 19. 

 

Table 19 – Growth rates and ranks of financial indicators of "Astel" for 2010-2014 
 

 
Index 

The growth rates and ranks of indicators 

2011 
Rank 
2011 2012 

Rank 
2012 2013 

Rank 
2013 2014 

Rank 
2014 

Total current 
assets 1.32 1 0.86 6 1.13 2 2.27 2 

Total current 
liabilities 0.99 7 0.73 7 0.95 7 6.12 1 

Total assets 1.06 5 0.91 5 1.06 4 1.67 3 

EBIT 1.30 2 1.03 1 1.24 1 1.08 7 

Revenue 1.18 3 1.01 2 1.05 5 1.66 4 

Average 
total assets 1.03 6 0.98 3 0.98 6 1.38 5 

Total equity 1.13 4 0.94 4 1.09 3 1.11 6 

Note - Calculated by the author based on the audited financial statements of the 
enterprise published on KASE 

 

The table 19 shows that the growth rate of current liabilities rose dramatically 
from the last position (seventh), where he remained for three years (2011-2013) prior 
to the first in 2014. While earnings before tax and interest payments, by contrast, has 
fallen from the first position to the last. Also, the growth rate slowed down capital 
and total assets. 

By their nature, the economic indicators are displaying implemented actions in 
the economic system selected during the decision-making process. Any re-acceptance 
of the decision and, accordingly, change the set of implemented actions is reflected in 
the dynamics of economic indicators. For this reason, and in accordance with the 
traditionally used methods of economic analysis it is offered as a feature to streamline 
performance measures to use dynamical indexes, for example, the rate of growth or 
incremental growth. 

Construction of ideal dynamics and measurement of deviations from the actual 
performance allows to identify uniquely the bottlenecks of financial management and 
the degree of severance. Depending on the deviation from the targets, the actual 
course of action to correct the situation can be developed, that is, taking steps to 
increase or decrease of indicators that make up the bottlenecks. For each indicator has 
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its own management practices. On the basis of the previous ranks, calculated 
normative ranking inversion (deviation) for 2011-2014 (table 20).   
 
Table 20 - Table of inversions of "Astel" for 2011-2014 
 

Index 

Norm
ative 
rank 
(i) 

Actual Rank Inversions 

2011 2012 2013 2014 

2011 2012 2013 2014 

i <j i> j i <j i> j i <j i> j i <j i> j 

TA 1 5 5 4 3 4 0 4 0 3 0 2 0 

ATA 2 6 3 6 5 4 0 2 1 4 0 3 0 

EBIT 3 2 1 1 7 1 2 0 2 0 2 4 0 

Rev 4 3 2 5 4 1 2 0 2 2 1 2 2 

TE 5 4 4 3 6 1 2 0 1 1 3 2 1 

TCA 6 1 6 2 2 0 5 0 0 0 4 1 5 

TCL 7 7 7 7 1 0 0 0 0 0 0 0 6 

Total number of inversions 11 11 6 6 10 10 14 14 

 
On the basis of calculating the amount of the reversal, we can say that despite 

the annual growth of all indicators, as well as accelerated growth of some of them, 
the situation in 2013 deteriorated compared with the previous, and in 2014 even more 
aggravated. 

The measure of the financial sustainability for 2011-2014 is calculated using the 
formula 15, confirmed our belief and found that financial sustainability has 
deteriorated more than doubled in 2014 compared with 2012. The tendency of 
financial sustainability indicators of "Astel" is shown below: 
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Thus, the probability of bankruptcy of the telecommunications companies is 

growing up since 2011. Since the logic of the analysis of the financial and economic 
condition of the enterprise requires articulating the economic indicators, we 
conducted a factor analysis in order to assess the impact of each indicator on the 
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bankruptcy probability of the enterprise. The results of the factor analysis are 
presented in Table 21. 

 

Table 21 – Factor analysis assessing the financial condition of the company for 2013-
2014 
 

Index Rank 

Inversion Factor analysis 

2013 2014 
Dynamic Diagnostics Economic diagnostics 

ΔU (P i) a i.,% β i,% ΔU * (P i) b i,% 

1 2 3 4 5 = 
=(3-4) / n 

(n-1) 

6 = 5 / 
/Yb 

7 = 6 / /sum 8 = 4 / 
/n (n-1) 

9 = 8 / sum 

TA 1 3 2 0.023 0,05 -12.5 0.05 7.14 

ATA 2 4 3 0.023 0,05 -12.5 0.07 10.71 

EBIT 3 2 4 -0.047 -0,1 25 0.10 14.29 

Rev 4 3 4 -0.023 -0,05 12.5 0.10 14.29 

TE 5 4 3 0,023 0,05 -12.5 0.07 10.71 

TCA 6 4 6 -0.047 -0,1 25 0.14 21.43 

TCL 7 0 6 -0.142 -0,3 75 0.14 21.43 

Total  20 28 -0.190 -0,4 100 0.66 100 

 
The information in columns 5-7 shows the change in the dynamic diagnostics 

of the bankruptcy probability during the transition from the base period to the 
reporting. To assess the influence of factors to reduce sustainability and increase the 
bankruptcy probability the following values were calculated. 

In the column 5 we calculated the effect of each indicator to enhance the 
bankruptcy probability. 

For example, the influence of the index total current liabilities (TCL) was as 
follows: ΔU (Pi) = -0.142. While some indicators, such as total assets (TA), the 
average value of the assets (ATA), and total equity (TE) have the same effect, equal 
to 0.023. 

It should be noted that the total impact equals the incremental increase of the 
bankruptcy probability. Thus, the indicator of probability in 2013 was equal to 0.47, 
and in 2014 has increased by 0.19 and amounted to 0.66. 

In column 6 calculated the relative influence of each parameter to push the 
company towards bankruptcy. For example, the relative influence of the index total 
current liabilities (TCL) was: ai = - 0.3%. 

Column 7 calculated the impact of each indicator to change the assessment of 
failure. The cumulative effect is taken as 100%. 

For example, (-0.3) / (- 0.4) * 100 = 75%. Thus, the rate of total current 
liabilities (TCL) had the greatest impact on the crisis situation of the company in 
2014. 

In column 8, we calculated the effect of each measure on the total bankruptcy 
probability index. For example, the influence of the index total current liabilities 
(TCL) to the value of bankruptcy was: ΔU * (Pi) = 0.14, or 21.43%, as identified in 
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the column 9. The same has been the impact and measure the total current assets 
which equaled (TCA) 21.43%. 

Thus, to clarify the probability of bankruptcy we have developed the scale of 
determining the company’s failure (Table 22). 

 
Table 22 – Scale of bankruptcy probability 

 

Y – bankruptcy probability index Possibility of failure 
More than 0,7 Crisis, almost bankrupt 
0,7 – 0,5  High probability 
0,5 – 0,3  Medium 
Less than 0,3 Good standing 

Note – developed by author 
 

The analyzed telecommunications company had several significant events 
during 2013 and 2014, which affected the growth of certain indicators. Firstly, this 
company has been involved in several transactions of purchase and sale of assets, 
including the sale of the subsidiary, which affected the growth trends of certain 
indicators as forecasted performance standards were shifted by unusual 
events. Accordingly, a comparison of the two periods is a little irrelevant, but due to 
the fact that the researcher does not have detailed data on the performed transactions 
it is impossible to eliminate these events out of the context of the study.  

On the other hand, these events are part of the life of the enterprise, and the 
researcher can take them as exceptional, due to the fact that they are reasonable and 
can be explained. Moreover, if to pick for the study of bankruptcy only the 
companies with a stable financial condition it would decrease the value of the 
research.  

Secondly, the company significantly intensified its activities in selling the 
equipment after the development of new technologies and products that  causeda new 
stream of revenue for the company operated pre-dominantly in services stream. The 
company has a stable business operations during 2010-2013 with the gross profit 
margin in an average 35% annually that allowed them to repay the maturing debts on 
a regular basis, that by December 31, 2013, the company did not have any debt 
balances payable. And this sustainability was in line with normative expectations 
developed by the researcher. 

However, in 2014, when the company began to significantly enter the market of 
selling the telecommunications equipment, gross profit margin immediately dropped 
to 25%. In order to maintain the investment and operations for a new source of 
revenue, the company has attracted significant borrowings during 2014 in the amount 
of 3.8 billion tenge (in 2012-2013, this amount was in the range of 0.6 billion per 
year). This led to a change in financial sustainability as the ratio of total liabilities to 
equity ratio changed from an average of 0.24 during 2010-2013 to 0.76 in 
2014. Moreover, the rate of current liabilities affected the decline in financial 
sustainability in 2014 the strongest of all (74%). 
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It is worth noting that the decline in gross profit margin is a consequence of the 
expected result in the shift of strategy from high-margin services to products. In 
general practice, it is assumed that the provision of the services has a greater impact 
on the bottom line than the sale of goods. Of course, this statement is not universal 
and does mean it works always, but this is true business logic. 

As an example, we can look at it from several angles. The simplest one, if we 
look only to the accounting department, having no understanding of the operating 
business, the provision of services suggests that the main item of expenditure is 
salaries and related personnel costs, and the sale of the products is also the production 
of this product with significant movements (journal entries) of inventory and fixed 
assets. Hence, accounting department of service providing company is mainly smaller 
in size than of production companies. 

On the other hand, if you look on the commercial side we can consider the 
example of dealerships that sell cars, where the margin of car sales is much less than 
the margin from services. However, these sources of income go together and to 
capitalize on service cars must be sold as soon as possible (and to avoid losses from 
the impairment of the goods, too) and to tie up customer on regular services at 
specified conditions in accordance with the Guarantee Agreement and other 
marketing campaigns. Each user of these dealerships in Kazakhstan can confirm this 
point, or the absence or limited number of individual users testifies to this too. 

Third, the company's investments in joint ventures with the other two companies 
started its operations, that is, gradual investments since the beginning of 2009 for the 
construction of a joint network began to pay off, because the object was launched in 
phases during 2013-2014. However, the project has operated at a loss in both years 
and therefore have a negative impact on the company's results. 

 

3.3 Normative model of the bankruptcy probability analysis and diagnostics 
of the production industry 

An important priority of Kazakhstan, announced in the Message of President 
Nursultan Nazarbayev to people of Kazakhstan "Strategy Kazakhstan-2050 - a new 
policy of established state" is to achieve a leading position on the world food market 
and increasing agricultural production [125]. The development of food industry in 
Kazakhstan is now especially relevant in the changing environmental conditions - 
with the entrance to the Customs Union and WTO accession, as well as due to 
changes in te internal environment - in terms of population growth, intensive growth 
of food consumption and changing consumption patterns in the toward higher quality 
and more diverse products. 

As you know, the food industry is one of the most important components of the 
economy of Kazakhstan and the third largest industry in the gross value added of the 
manufacturing industries after mining, oil and gas. 

Thus, in 2014 the rate of growth in the food sector compared to 2013 slowed 
down twice, to 2.9% in annual terms. One of the key factors in the deterioration in the 
food industry is the strengthening of the position of imports. Since 2011, net imports 
of food and agricultural products is comparable with the volume of exports in the 
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monetary terms, but almost 5 times higher than exports in volume (excluding grain 
mill products) [126]. 

According to the data of Statistics agency, it is emphasized that local food 
production is increasingly run on imported ingredients. The faster growth of imports 
has led to the formation of a sustainable trade deficit for food that reached a peak of 
$2 billion in 2011, and subsequently decreased to a level of $1.6 billion in 2014. The 
share of imports of foodstuffs and agricultural raw materials reaches 11% ($4.1 
billion) in total trade imports in monetary terms, while exports’ share does not exceed 
4% ($2.5 billion), and is formed mainly at the expense of grain and flour [127]. 

After rising in 2013, indicators of foreign food trade in 2014 declined slightly. It 
was affected by the weakening of the national currency, in addition, the price index 
of food products decreased by 4%. Key positions in the foreign trade of food products 
are occupied by the CIS countries, which account for 59% of imports and 61% of 
exports. At the same time, imports by a wide margin are dominated by the Russian 
Federation, whose share of imports exceeds a third of the total volume. 

In addition, the structure of food products, including beverages, flour occupies 
the major share (17%), beverages (17%), milk (14%), meat processing (11%), fat and 
oil industry (6%) [127]. Due to the growth of food prices, changes in consumer 
preferences related to increase in household incomes and lack of production of 
specific products, for objective reasons, dependence on imports of raw materials and 
finished food products are growing, except for a grain processing industry, which has 
no imports, and more than half of domestic production goes on export. 

Thus, accordingly utilization of the most food production capacity remains at a 
low level. The explanation for the low utilization of raw food production facilities are 
explained by worn-out of processing equipment, outdated technology and inefficient 
chain of production. In addition, the important factor is inflated unreasonable 
expectations of market participants to increase actively production capacity in the 
pre-crisis period, focusing only on a small local market. 

According to available data, the investment in fixed assets in the food industry 
in 2014 were around 40.8 billion tenge, or 6% of total fixed capital investments in the 
manufacturing industry [128]. The investment comes primarily from the participants 
of the market available through profit or borrowed funds, which account for three-
quarters of its own funds and one quarter of the loans and investments. Foreign 
investment is negligible. 

Data on the share of the food industry in the context of the whole national 
economy and the share of bank loans in comparison with, for example, the 
manufacturing sector shows a relatively high interest of banks to the production of 
food and beverage. Due to economic slowdown, as well as reduction of the growth 
rate of real incomes of the population in 2014 and the likelihood of this trend to 
continue in the current year, it can be expected that production in the food industry to 
slow down up to 2.8% in 2015, while imports also supposed to decline. However, it 
should be noted that investment in the sector has increased significantly since the 
beginning of 2015, which should positively affect the dynamics of the industry in the 
short term. 
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In this research, we examined companies that produce goods and products of 
mass consumption, such as JSC Bayan Sulu, JSC Becker & Co., JSC Rakhat, JSC RG 
Brands and JSC Ust-Kamenogorsk Poultry Farm. 

We have analyzed the financial sustainability of the above-mentioned 
companies (Figure 15), based on their financial statements for the last 5 years, which 
were published on the website of the Kazakhstan Stock Exchange. 

 

.  
Figure  15 – Financial sustainability of the food industry companies 

 
According to calculations, the financial sustainability of the company "Rakhat" 

has declined since 2011. The figure shows that in 2014, indicators of financial 
sustainability has increased several times, but this was not the result of operating 
activities of the enterprise, rather it was due to the acquisition by a foreign 
company. Factor analysis of the financial performance of the company is presented 
below. 

According to the goals of the research, the following ranking of growth 
indicators of food industry-specific sector were developed. According to the authors, 
the industry's fastest growth rate should be revenue from sales or provision of 
services. 

1. Sales 

Obviously, every company seeks to make a profit (excluding governmental and 
non-for-profit structures that have other goals of existence). Without profit the 
business will die shortly, regardless of how much cash it generates. However, before 
the business makes a profit, the company must demonstrate the ability to generate 
revenues. No revenue – no profit, thus profit directly depends on revenue. In this 
regard, the revenue figure has been identified as the most important in terms of 
growth of all the indicators chosen for the following reasons. 
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Revenue or income from sales is the amount of cash or equivalent benefits that 
the company makes before expenses. From an accounting perspective, revenue 
generally consists of sales of goods and services on credit or cash. 

First, the most basic argument for the importance of the rate of income growth is 
the fact that without them the company can not make a profit and remain viable in the 
long term. Sales revenue is needed to justify the fixed and variable costs, which are 
paid in the course of business management. Thus, a zero or low revenue leads to loss 
of business and the negative financial results. 

Second, the revenue is often viewed in more detail than profit when evaluating 
business growth. Due to the fact, that inflation leads to higher costs from year to year, 
respectively, this increase should be accompanied by an increase in income, even to 
maintain a constant profit.  

Moreover, investors want to see that the business is able to generate more sales 
for a long time, if the company outlines the expansion of the market. In a market 
economy, the lack of growth in sales revenue, probably it means that the company is 
not gaining market share because of their competitors and cannot attract new 
customers. Unchanged or declining sales growth rate assumes that the company has 
stalled, which casts doubt on the future growth of the company. Stagnant companies 
can produce short-term profits, but they do not attract the interest of new investors. 

Third, in order to obtain loans at favorable interest rates from lenders, the 
company must show its ability to generate a steady income from ordinary business 
activities. This figure, along with the evaluation of the existing debt structure, are 
important when analyzing the creditworthiness of the company. Low income and 
poor financial position prevent attracting sources of funding of new projects and 
business activities of the company. 

Fourth, revenue yield entails confidence both externally and 
internally. Employees want to feel confident with their employer, and have a sense of 
security and sustainability in the workplace. High income from sales inspires staff in 
terms of a feeling of comfort. Revenue yields also assures business partners, 
suppliers, the public and other stakeholders in the sustainability of the business. The 
more stakeholders are confident in the business, the more confident they are at risk 
and make decisions to support the company. 

Thus, the analysis of growth rates and prediction of growth of sales revenue is 
important for the management of the company, for obvious reasons: planning for the 
next year of production, product development, inventory levels, marketing programs, 
hiring and budgeting of all kinds, to a large extent depend on the how much revenue 
the company expects from sales of goods or services. 

The above characteristics important indicator of revenue can be attributed to any 
industry. When the researchers to analyze the importance of the indicators for the 
telecommunications industry, revenue has not been revealed as the most important 
factor in connection with the specifics of the industry. But for the food industry, 
revenue is the most important because it is the engine of all enterprise. 

Although the food industry also requires large capital investments at the 
beginning, they are not as significant as in the telecommunication 
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industry. Moreover, the fixed assets in the food industry are very versatile, it is 
possible to adapt the production to the needs of the market. For example, the 
beverage producer can be adapted according to the season or the popularity of a 
certain type of beverage, i.e. on the market in the summer can be seen significant 
supply of soft drinks like sodas or iced teas, while over the winter juices of fruits 
supplied more that are less available in winter in natural form. 

When entering the market, the most important for food companies is the 
presence on the market, that is, penetration and recognition of products. And 
revenues - this is the only explicit indicator of the entry and presence in the market 
and consumer confidence. These characteristics are the main base for the infusion of 
funds to the development of other products. 

2. Earnings before interest and taxes is also very important indicator of the 
industry because of its specificity. Food industry depends from the mood of the 
market, i.e. consumers.  

Consumers of Kazakhstan are highly addictive to range of products provided, 
which may be associated with the national cultural, particularly, hospitality and 
family intimacy. In order to satisfy the demand, food companies are forced to spend 
money for market research, development of technology and adaptation of 
production equipment to new productions. The main source of capital is in the 
profitability of existing products, so called ‘cash-cow’ products. Accordingly, the 
growth of this indicator promotes the development and sustainability of 
any enterprise. 

On the other side, the fall of the indicator may initially lead to a stagnation of 
the enterprise with the subsequent loss of market share. The food industry is analyzed 
by professionals by margin per unit of a particular product. Management looks at the 
profitability of each product to make decisions on the introduction on the market or 
increase production, or the suspension of production, that is the earnings before 
interest and taxes on each product. 

Financial and tax expenses are more corporate type of expense rather than the 
operational and not directly related to a specific product, and are not discretionary 
spending, and therefore the deduction of these items are more useful for the analysis 
of the financial condition of the company. 

3. Average assets. 4. Total Assets. 5. Current assets 

In addition to the income generated by the business, which directly determine 
the value of the business, the important indicators are assets, the nature and quality of 
which are very important in the overall consideration of the value of business and 
daily operations. The growth rate of the average index of total assets, current assets 
and total assets have been identified as important. 

If the growth rates of revenue and profit are over the assets’ growth rates in the 
reporting period, the use of company assets was more effective than in the previous 
period. If the growth rate of earnings are over the assets’ growth rates and less than 
the rate of revenue growth, more efficient use of assets took place only at the expense 
of raise of prices for products, goods, works and services. If the growth rate of 
financial results (revenues and profits) is less than the growth rate of assets, this 
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suggests that the effectiveness of the organization has reduced. Changing the 
organization's assets, considering without comparison with changes in the financial 
results, in itself, have less value. 

Tangible and intangible assets are added to the importance of business and helps 
in providing finance, if necessary. Availability of assets and their growth rate can 
help reducing the risk of the business. For example, the preservation of tangible 
assets like production equipment in good condition can help protect businesses from 
the threat of disease and the financial security of inefficiency and loss of working 
time. Protection of intangible assets such as brand or trade secrets, can help protect 
the business from the risks of using the idea. 

Importance of the indicator of the average value of the assets has been put above 
total and current assets due to the fact that this figure takes into account both of other 
factors, that is, total and current assets listed below. It worth noting that the increase 
in total assets, including long-term assets, is more important than growth of current 
assets for the industry. 

The growth of fixed assets, that is, the improvement of equipment for the 
introduction of new products or improve current products, or the growth of intangible 
in the form of new technologies or licenses also contributes to stable growth of the 
company and opens the door to the future. On the other hand, a decrease in long-term 
assets may mean aging equipment and stagnation of the company, leading to 
bankruptcy in the current competitive market conditions. The increase in current 
assets is also important due to the fact that this could mean an increase in inventories 
and raw materials required for the production of products demanded by the market or 
increasing market demand. 

6. Capital 
In comparison to business in other manufacturing industries, the food industry is 

less capital-intensive. Also, the increase in capital for the period of operations are not 
necessarily indicative of the company, as profits increase capital, but its subsequent 
distribution of dividend decreases. Due to the fact that in Kazakhstan, the issue of 
shares on the public market is not a popular decision to raise funds, and limited 
development and disability of the public capital market, main source of the capital 
increase are through contributions owners or retained earnings. 

7. Current liabilities 

The volatility of this indicator reduces its importance. Moreover, the growth rate 
of current liabilities may have both positive and negative sides. That is, an increase in 
accounts payable may mean that the company is enjoying the working capital to be 
used to the maximum free (interest-free) cash or could mean that the company cannot 
meet its obligations. 

Similarly, as for the telecommunications industry, we have also streamlined the 
sequence of selected financial indicators for the food industry, which looks the 
following way: 

 
T (R)> T (EBIT)> T (A)> T (C)> T (L) 
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We have determined that in the food industry, the fastest growth rate should 
have a ratio of revenue, then profit before tax and interest payments, assets, capital, 
and the slowest in the industry should grow index of "obligations". Based on this 
priorities we have built a normative model for Kazakhstani food industry as presented 
in the table below. 

 
Table 23 - Normative model for the food production industry  
 

Indicator TCA TCL TA EBIT Rev ATA TE Total 

Rank 1 2 3 4 5 6 7 

Rev 1 х 1 1 1 1 1 1 6 

EBIT 2 -1 х 1 1 1 1 1 6 

ATA 3 -1 -1 х 1 1 1 1 6 

TCA 4 -1 -1 -1 х 1 1 1 6 

TA 5 -1 -1 -1 -1 х 1 1 6 

TE 6 -1 -1 -1 -1 -1 х 1 6 

TCL 7 -1 -1 -1 -1 -1 -1 х 6 

Total 6 6 6 6 6 6 6 42 

 
Further, we calculated the growth rate of the financial indicators of Rakhat 

company for 2010-2014.Figure 16 presents the results of the calculations.  
 

 
 

Figure 16 – Growth rates of indicators of Rakhat, 2010-2014  
 

According to the figure 16, all indicators have a positive growth trend during the 
period under review, with the exception of total current assets and earnings before tax 
and interest payments. For the purpose of the correct interpretation of the financial 
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position of the company, growth rates of indicators were calculated and assigned to 
the appropriate ranks, which are presented in Table 24. 
 
Table 24 – Growth rates and ranks of financial indicators of JSC Rakhat for 2010 - 
2014  
 

 
Index 

Rates of growth and ranks 

2011 
Rank 
2011 2012 

Rank 
2012 2013 

Rank 
2013 2014 

Rank 
2014 

Total current 
assets 1.25 2 1.16 1 1.15 2 1.07 6 

Total current 
liabilities 1.04 7 0.83 7 1.42 1 0.98 7 

Total assets 1.09 5 1.10 4 1.10 4 1.09 5 

EBIT 1.37 1 1.12 3 0.67 3 1.28 1 

Revenue 1.21 3 1.02 6 1.06 6 1.11 3 

Average total 
assets 1.04 6 1.10 5 1.10 3 1.07 6 

Total equity 1.11 4 1.14 2 1.08 6 100 7 

Note – Calculated by the author based on the audited financial statements 
published on KASE 

 
As from the table 24 can be seen, the total current assets slowed down 

considerably compared to the base year 2011, having fallen four positions in 2014. 
Also, the total capital, which had a fourth place in 2011, became the indicator with 
the lowest growth rate in 2014. Indicators of earnings before interest and tax had 
good growth trend, approaching the normative values. 

On the basis of the developed standard grades for the food industry, we have 
calculated the inversion of Rakhat’s financial performance for 2011-2014 which  are 
presented in Table 25. 

 

Table 25 - Table of inversions of "Rakhat" for 2011-2014 
 

Index 

Norma-
tive 
rank (i) 

Actual Rank Inversions 

2011 2012 2013 2014 

2011 2012 2013 2014 

i <j i> j i <j i> j i <j i> j i <j i> j 

Rev 1 3 6 6 2 2 0 5 0 5 0 1 0 

EBIT 2 1 3 7 1 0 1 2 1 5 0 0 1 

ATA 3 6 5 3 4 3 0 2 1 2 2 1 0 

TCA 4 2 1 2 6 0 2 0 3 1 3 2 0 

TA 5 5 4 4 5 1 1 1 2 1 2 1 1 

TE 6 4 2 5 3 0 2 1 4 1 2 0 3 

TCL 7 7 7 1 7 0 0 0 0 0 6 0 0 

Total amount of inversions 6 6 11 11 15 15 5 5 
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Bankruptcy probability of the company for 2011-2014 is calculated in the 

following manner: 
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Thus, the assessment of potential bankruptcy of the studied companies is 

increasing since 2011. And in 2014 the company faced the decline. In order to assess 
the impact of these changes on the financial position of the company, we conducted a 
factor analysis. The results are presented in Table 26. 
 
Table 26 – Factor analysis assessing the financial condition of the company for 2013-
2014 
 

Index Rank Inversion Factor analysis 
2013 2014 Dynamic Diagnostics Economic 

diagnostics 
ΔU (P i) a i.,% β i,% ΔU * 

(P i) 
b i,% 

1 2 3 4 5 = 6 = 5 / 
Yb 

7 = 6 / 
sum 

8 = 4 / n 
(n-1) 

9 = 8 / 
sum (3-4) / n 

(n-1) 
Rev 1 5 1 0,095 0,133 20 0.02 10,00 
EBIT 2 5 1 0,095 0,133 20 0.02 10,00 
ATA 3 4 1 0,071 0,1 15 0.02 10,00 
TCA 4 4 2 0,047 0,066 10 0.05 20,00 
TA 5 3 2 0,023 0,033 5 0.05 20,00 
TE 6 3 3 0 0 0 0.07 30,00 
TCL 7 6 0 0,142 0,2 30 0.00 0.00 

Total 30 10 0.476 0.666 100 0.2381 100 

 
A significant influence on the change of financial sustainability indicator has the 

total current liabilities by 30%. Since the actual rank of capital ratios are close to 
normative rank, this figure has no effect on the decrease of the probability of 
bankruptcy in 2014. 
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As for the food company considered in the doctoral research, this case is very 
unique, because certain operating results were not comparable with the fact that the 
company was at a stage of merge and acquisition. 

First, the operational activities of the economic entity depends essentially on 
macroeconomic and socio-political events. Incremental growth during last years of 
food market slowed down in 2013 compared with previous years, the growth of 
which was closely connected with a number of socio-economic indicators. 

In 2010, Kazakhstan joined the Customs Union, which greatly increased the 
transparency of the local market for imported products, taking into account that the 
other members of the Customs Union are the major players in the industry. The 
market was full of different products with competitive prices. But the shock was not a 
catastrophic collapse of the market, especially given the limited shelf life of these 
products, as consumer demand is also increased accordingly. 

Demand growth has been associated with certain social and macroeconomic 
developments, including the rise in oil prices, which is the main base of the formation 
of the purchasing power of the population, especially given the time that wages and 
incomes of the social professions (public sector) increases depending on the 
profitability of the country's budget that are based on the price of oil. Moreover, in 
2011 the country's presidential elections were held, which is always a push for higher 
wages to employees of structures dependent on the state budget and social benefits to 
vulnerable groups. That is, the increase in purchasing power and the saturation of the 
market allowed the food industry to grow at a very fast pace. 

However, by 2013 the market has stabilized and growth was only about 
1.7%. And inflationary mood driven by high prices for oil and other trends in the 
world economy have affected the growth of the cost of production as this industry is 
dependent on world prices for cocoa beans, sugar, nuts and other ingredients, which 
are not produced either in Kazakhstan or in the Customs Union. On the basis of 
audited financial statements, the consolidated revenue grew by 6.2% in 2013 in 
comparison with the results of 2012, but growth in consolidated cost of sales 
increased by 9.3% in the same period. 

Secondly, the company was in the process of merge and acquisition during 
2013. Since the end of 2012, the company became the target of foreign investors, 
which is a very important player on the world stage and has several branded products 
that are in demand around the world. The strategic aim of the foreign investor is to 
win the CIS market and China. The most attractive strategy at the time was to acquire 
the company in Kazakhstan with a robust and streamlined production capacity that 
are close to Chinese border. By the end of 2013, foreign investors became the 
majority owner of the company. In world practice, such transactions are accompanied 
by a decline in certain indicators during the long process of the acquisition and 
absorption. 

Based on discussions with some experts from consulting companies with a 
worldwide reputation who have been involved in major transactions of merger and 
acquisitions, the main factor is the mental attitude and the involvement of 
management or owners of the company. That is, the company devote less time to the 
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actual operations of the enterprise, and spend more time on the transaction process, 
since the process of examination of the company before the completion of the 
transaction (so-called due diligence) is a very time-consuming and careful 
process. Moreover, from the mental attitude, the current owners and managers have 
no meaning or purpose to put the full force on the development of the company, 
which is at the stage of completion of the transaction. 

Third, in 2012, this company acquired a production site in the southern region of 
the country for the subsequent construction of the second confectionery factory. In 
2013, the effect of certain production facilities and buildings were stopped and 
transferred to construction in progress due to the need for reconstruction of the 
structure and equipment to migrate to the new industrial needs for enterprise 
development in current and future conditions of the market of food products. 

Chapter conclusions. We have developed a toolkit of analysis of financial 
statements, based on the formation of normative dynamics of indicators that can 
significantly improve the information on financial performance of the company, and 
therefore contributes to more effective management decisions. These priority actions 
stem directly from a clear and formalized methodology and are not based on intuition 
and skills of manager. It smooths out to some extent the human factor in decision 
making. 

The analysis of actual data and diagnostics of the financial position of the 
studied companies allows to conclude that most normative expectations are 
reasonable and relevant. Some of the results were beyond normative limits in 
connection with certain specific events in some companies that have been identified 
after a detailed analysis of each indicator. 

Generally, deviations are associated with two companies, one from each 
industry (Astel and Rakhat), which testifies to their deteriorated conditions, unlike 
other businesses, and may be the initial stage of bankruptcy, if the management does 
not take appropriate measures to improve the performance of the enterprise. As 
mentioned above, all cases of deviation from the standards of both companies were 
investigated and the reasons have been identified after a detailed analysis of each 
company and market developments in times of rejection. 

Based on the above analysis of deviations from the normative expectations 
revealed that most events are not dependent on the activity of certain businesses, such 
as the transaction of selling the company or absorption is the main driving 
mechanism of the identified deviations, which indirectly proves the correctness of the 
developed normative indicators and respective ranking of their. 
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CONCLUSION 
 

Based on the research results we can draw the following conclusions and 
recommendations: 

1. One of the most actual problems in a market economy is conducting a 
research on the category of bankruptcy and finding effective ways of overcoming it. 
Bankruptcy, essentially, is an inevitable economic phenomenon, reflecting the 
condition of the national economy. Economists estimate that two-thirds of the 
established organizations, face the bankruptcy within the first two years after its 
creation. The domestic and foreign countries’ experience proves that each firm faces 
a crisis in different ways. In order to identify the probability of bankruptcy it is vital 
to conduct a systematic analysis of the financial activities of the organization, to use 
an integrated approach to the study of this problem, and to apply more rational and 
suitable methods and mathematical models for estimating the probability of 
bankruptcy of the organizations. 

2. There are various views on the essence of bankruptcy in economic literature. 
However, there is no unique definition of it. Some authors assert that the bankruptcy 
is a cessation of business activities due to the lack of financial ability to restore 
solvency, others that it is a civilized form of resolving conflicts that arose between 
creditors and debtors, and others identify it with the term "insolvency". Some of the 
existing definitions do not accurately reveal the essence of this concept. We believe 
that bankruptcy is the extreme form of crisis, when the economic entity does not have 
enough resources for the payment of accounts payable and restore solvency. 

3. The crisis condition, leading to the bankruptcy, appears as the consequence of 
the negative influence of many factors, which are divided into external (general 
economic, political, market, demographic) and internal (operational, financial, 
investment), as well as objective (high inflation, inadequate financial and tax 
systems, regulatory environment) and subjective (inept marketing, decrease in sales, 
higher costs, etc.). 

4. On the basis of the theoretical and methodological framework of the research, 
we have systematized the widespread bankruptcy prediction methods of foreign and 
domestic economists. The review and comparative analysis of the existing foreign 
models of revealing the bankruptcy let us to identify the following weaknesses of 
them: 

 models discriminate the companies only between two extreme states of the 
company: bankrupt and not bankrupt. In a real life, things are not so simple. 
Condition of the company may vary from safe to severe; 

 most models have low predictive power in the time horizon of more than 
two years. This means that for many investors interested in long-term investments, 
these techniques are of limited value; 

 models are mostly retrospective with all its consequences; 
 main disadvantage of foreign models, is that they are not always applicable 

to the conditions of the national economy. The reasons are the lack of comparability 
of the factors generating the threat of bankruptcy; differences in the accounting of 
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certain indicators; the impact of inflation on their formation; discrepancy of the book 
and market values of certain assets and other objective reasons. 

The study of foreign experience is necessary and useful. However, many 
elements of this experiment can not always be used in conditions of Kazakhstan 
economy. 

5. Despite a sufficient number of foreign literature devoted to the diagnostics of 
the bankruptcy probability, in the Kazakh economic science there are only a few 
works revealing this concept. Moreover, many Russian economists do not separate 
the concepts of analysis and diagnostics. We agree with professor A.D. Sheremet that 
analysis is the process of the study and diagnostics is its outcome. Thus, we believe 
that diagnostics of the bankruptcy probability of the enterprise is the identification of 
the negative deviations of indicators, characterizing the financial condition of the 
enterprise, from the normative model, which is accepted for the object considering 
the specifics of operating activities. 

6. The leaders of organizations for the most time underestimated the need for 
analysis and diagnostics of the bankruptcy probability. Despite the fact that according 
to economic theory, the crisis is a consistent pattern, in practice, it is always an 
unexpected outcome for management. In order to make a rational solution to any 
problem, it is necessary first to identify it and to correctly diagnose. The actions of 
overcoming the crisis start with the diagnosing it. Therefore, there are three main 
requirements for diagnostics: timely recognition of the crisis; the accuracy of the 
recognition result; continuity of the process of diagnostics. 

Since diagnostics is classified as the express and fundamental, we would suggest 
in the short-term to conduct the express – diagnostics. In the case of substantial 
deterioration, the fundamental diagnostics of the bankruptcy probability should take 
place. 

7. In this research work we applied the methodological approach of the system-
based economic analysis. The method implies the dynamic normative, requires 
forming the normative (benchmark) analytical model. The proposed method of 
diagnosing the likelihood of bankruptcy is carried out in two stages: the development 
of a regulatory model that takes into account the specifics of the company and 
conducting the diagnostics. 

8. To develop a normative model it is necessary to conduct a comprehensive 
analysis of the financial condition of the company. Considering a large number of 
financial ratios and studying the literature in the field of financial analysis, we believe 
that it is better to rely only on a few substantial and most useful financial ratios. For a 
systematic diagnostics of the  bankruptcy probability, we recommend 6 to 12 
indicators as the best option. Therefore, it is necessary to identify the most important 
indicators, the largest number of negative deviations of which can lead to the 
bankruptcy. Key indicators defined as the most important are assigned the ranks. 
Based on the ranks, the matrix of the normative model of diagnostics can be built. 

9. During diagnostics, the number of inversions (deviations) of the actual values 
from the normative are computed. Further the assessment of the probability of 
bankruptcy takes place and its causes are determined. Thus, in this research, for the 
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first time, proposed the method of diagnostics, based on the dynamical normative, 
determining the probability of bankruptcy for the production and services industries. 
The new method was tested on the examples in the field of telecommunications 
services and the food industry. A distinctive feature and the practical value of our 
proposed method is that it is applicable to all enterprises engaged in economic 
activity in these areas, since they take into account the specifics and peculiarities of 
the national economy. 

10. Based on the research findings for service and production industries to 
identify the probability of bankruptcy, we recommend using the four basic ratios: 
liquidity, profitability, turnover, and capital structure, which are presented as the 
interrelation of indicators. From the definitions (calculation formulas) of selected 
ratios the following indicators were obtained: total assets, average assets, operating 
income, sales or service revenue, total equity, total current assets, total current 
liabilities. Indicators were assigned a normative rank based on the industry specifics. 
Better dynamic financial condition of the company corresponds to the normative 
order of indicators’ trends, which reflect the financial position and financial 
performance of the company. 

11. Thus, according to the developed normative model in service industry the 
highest growth rates should be shown by total assets and their average cost. While 
current liabilities should have the slowest growth rate. In the production sector the 
fastest growth rate should have the indicator of revenue, then EBIT, total assets, total 
equity, and the slowest in the industry should grow index of liabilities. 

12. The main  advantage of the developed method is that the results have a clear 
economic interpretation and are of great use as benchmarks for the financial planning 
of the company. Diagnostics data can serve as material for a more in-depth analysis 
of the company. Therefore, the author's method, with its analytical value, can be used 
to assess the financial condition of the company as well. 

Moreover, this method allows to give a final assessment of the financial activity 
of the enterprise, expressed by one integral indicator; to identify and assign priority 
ranks based on the risks of the enterprise; to determine the list of financial measures 
to remedy the situation. 

It is important to note that under the cyclic occurrence of the global crisis, the 
diagnostics of the bankruptcy probability of the enterprise must be carried out 
continuously, and the results must influence the management decisions. All of these 
contribute to the essence of timely diagnostics of the bankruptcy probability, which is 
conducted in order to prevent the bankruptcy. 

 
 
 
 
 
 
 



105 
 

LIST OF REFERENCES 
 

1 Выступление Главы государства Н.А.Назарбаева на VII Астанинском 
Экономическом Форуме. - 2015. www.akorda.kz 

2 Назарбаев: экономический кризис в Казахстане требует новых 
подходов // http://ria.ru/economy/20150819/1195001828.html.  

3 Закон РК «О банкротстве» от 21 января 1997 года N 67. 
4 Косжанова Ж.Ж. Понятие несостоятельности, банкротства и 

конкурсного производства (мировой опят и практика применения) // 
Информационный бюллетень МФ РК. – 2007. - №6. – С.19-21. 

5 Словарь русского языка: В 4-х т./АН СССР, Ин-т русс яз. / Под ред. 
А.П. Евгеньевой. – М.: «Русский язык», 1981. – 698 с. 

6 Черных П. Историко-этимологический словарь русского языка.– М.: 
Русский язык, 1993. – Т.1. – С. 70. 

7 Фрейхейт Е. Большая книга по экономике. - М.: Терра,1997. - 256 с. 
8 Соболев М.И. Очерки из истории всемирной торговли в связи с 

развитием экономической жизни // Гермес. Торговля и реклама. Сборник. – 
Спб.: «ТОО «Алле-гория», 1994. – С.76. 

9 Бреславцева Н.А. Банкротство организаций: основные положения, 
бухгалтерский учет: учеб. пособие. – 2007. 

10 Кукукина И. Г., Астраханцева И.А. Учёт и анализ банкротств: учебное 
пособие. – 2-е изд., испр. и доп. – М.: Финансы и статистика, 2006. – 304 с.  

11 Сейтимов Т.С. Развитие института банкротства в экономике 
Казахстана: дисс. … докт. филос. (PhD). - Алматы, 2012. 

12 Дюсембаев К.Ш. Анализ финансового положения предприятия. -
Алматы, 1998. 

13 Федорова Г.В. Учет и анализ банкротств. – М.: Изд. ОМЕГА-Л., 2008. – 
С. 16-22. 

14 Балдин К.В., Белугина В.В., Галдицкая С.Н., Передеряев И.И.. 
Банкротство предприятия: анализ, учет и прогнозирование.  4-е изд. - М: 
Издательско-торговая корпорация «Дашков и К», 2012. – 376 с. 

15 Савицкая Г.В. Анализ хозяйственной деятельности предприятия: 4-е 
издание, перераб. и доп. -  Минск: ООО «Новое знание», 1999. – 688 с. 

16 Самат Ж.С. Институт банкротства и несостоятельности казахстанских 
предприятий: становление и пути совершенствования: дис. … канд. экон. наук. 
– Алматы, 2007. – С. 20-21. 

17 Джаншанло Р.Е. Анализ финансового положения организации. – 
Алматы: ТОО «Издательство LEM», 2010. 

18 Мухамбетов Т.И., Нукушев А.Г. Банкротство и антикризисное 
управление предприятием. – Алматы, 2000.  

19 Антикризисное управление / под ред. Э.М. Короткова. - М.: ИНФРА – 
М, 2009. – 620 с. 

20 Антикризисное управление / под ред. И.К.Ларионова. – М.: 
Издательско-торговая копрорация «Дашков и Ко», 2013. – 380 с. 



106 
 

21 Andekina R.E. Special aspects of the financial condition analysis of the 
business // Экономика: стратегия и практика. - 2014. - №3. – С. 37 - 48.  

22 Бланк И.А. Основы финансового менеджмента. Серия «Библиотека 
финансового менеджера»; – К.: Ника-Центр, 1999. – Т. 2, вып. 3. – 512 с. 

23 Бланк И.А. Финансовая стратегия предприятия. - Киев: Ника-Центр, 
2004. - 711 с. 

24 Жарковская Е.П., Бродский Б.Е. Антикризисное управление. – М.: 
Омега-Л, 2005. – 357 с. 

25 Andekina R.E., Bazarbekova A.D. Managerial decision making in distress 
situations // Вестник университета «Туран». – Алматы: Университет «Туран», 
2013. – №3 (59). – С.116-120. 

26 Фомин Я.А. Диагностика кризисного состояния предприятия. – М.: 
Юнити-Дана, 2003. – 349 с. 

27 Постановление Правительства РК «О некоторых вопросах 
Министерства финансов РК» от 12 сентября 2013 года № 947. 

28 Отчетные документы Комитета по статистике Министерства 
Национальной Экономики Республики Казахстан // www.stat.gov.kz. 

29 Жанайдаров И. Банкротство: кто на самом деле верит экономике? // 
Нефть. Газ. Право Казахстана. – 2011. 

30 Economy Rankings. Doing Business. World Bank report 2016 // 
http://www.doingbusiness.org/rankings. 

31 Тенелов Д. «Эксперты приветствуют законодательные изменения в 
сфере банкротства». - Панорама, 2011 // http://panoramakz.com. 

32 Андекина Р.Э. Сравнительный анализ процедур банкротства в 
законодательстве Республики Казахстан и Российской Федерации: материалы 
VII Рыскуловских чтений. – Алматы, 2012. 

33 Andekina R., Tunc M. Knowlеdge management in accounting for firms: best 
practices and learning lessons for Kazakhstan // International Journal of e Business 
and eGovernment Studies. - 2013. – Vol. 5, No 2. -  P. 122-132. 

34 Косолапова М.В., Свободин В.А. Комплексный экономический анализ 
хозяйственной деятельности. - М.: Дашков и Ко, 2011. – 248 с. 

35 Wall A., Duning R. Ratio Analysis of financial statements. Harper and Bros. 
- New York, 1921. - 349 p. 

36 Winakor A. and Smith, R. Changes in the Financial Structure of 
Unsuccessful Industrial Corporations. – Bulletin, 1935. - № 51. 

37 Fitzpatrick P. A Comparison of the Ratios of Successful Industrial 
Enterprises with Those of Failed Companies, The Accounting Publishing Company. - 
2000.   

38 Merwin C.L. American studies of the distribution of wealth and income by 
size. Studies in income and wealth // Conference on research in income and wealth, 
National Bureau of economic research. - New York, 1939. - Vol 3. 

39 Beaver W. Financial Ratios as Predictors of Failures. Empirical Research in 
Accounting: Selected Studies // Journal of Accounting Research, supplement to. - 
1966. - Vol. 5. – Р. 71-111.  



107 
 

40 Altman E., Financial Ratios, Discriminant Analysis and the Prediction of 
Corporate Bankruptcy // The Journal of Finance. - 1968. – Р. 589-609.  

41 Andekina R., Aimagambetova A. Financial stability of banking system: 
Kazakhstan case study // Actual problems of economics. - 2015. - № 6 (168). – P. 
326-331. 

42  Springate, Gordon L.V. Predicting the possibility of failure in a Canadian 
Firm. – 1978. 

43 Fulmer J.G. Jr., Moon J.E., Gavin T.A., Erwin M.J. A bankruptcy 
classification model for small firms // Journal of Commercial Bank Iandirg. – 1984. – 
Р. 25-37. 

44 Legault J. The Canadian law list. - 1997 
45 Ohlson J. Financial ratios and probabilistic prediction of bankruptcy // 

Journal of Accounting Research. – 1980. - Vol. 18. - P. 109-131. 
46 Taffler R.J. Empirical models for the monitoring of UK corporations // 

Journal of Banking and Finance. – 1984. - Vol. 8, Is. 2. - P. 199-227. 
47 Zmijewski M.E. Methodological Issues Related to the Estimation of 

Financial Distress Prediction Models // Journal of Accounting Research. – 1984. - 
Vol. 22. - Р. 59-82 

48 Dimitras A.I., Zanakis S.H., Zopounidis C. Theory and methodology. A 
survey of business failures with an emphasis on prediction methods and industrial 
applications // European Journal of Operational Research. – 1996. - Vol. 90. - P. 487–
513. 

49 Kumar P.R., Ravi V. Bankruptcy prediction in banks and firms via statistical 
and intelligent techniques – A review // European Journal of Operational Research. – 
2007. - Vol. 180. - P. 1–28. 

50 Jackson R.H.G., Wood A. The performance of insolvency prediction and 
credit risk models in the UK: A comparative study // The British Accounting Review. 
– 2013. - Vol. 45. - P. 183–202. 

51 Agarwal V., Taffler R. Comparing the performance of market-based and 
accounting-based bankruptcy prediction models // Journal of Banking and Finance. – 
2008. - Vol. 32. - P. 1541–1551. 

52 Bauer J., Agarwal V. Are hazard models superior to traditional bankruptcy 
prediction approaches? A comprehensive test // Journal of Banking and Finance. – 
2014. - Vol. 40. - P. 432–442. 

53 Родионова Н.В. Антикризисное управление. – Юнити - Дана, 2002. – 
223 с. 

54 Horrigan J. O. Methodological implications of non-normally distributed 
financial ratios factors associated with insolvency amongst small firms // Journal of 
Business Finance and Accounting. – 1983. - Vol. 10, № 4. - P. 683-689. 

55 Григорьева Т.И. Финансовый анализ для менеджеров: оценка, прогноз. 
– М.: Издательство Юрайт, - 2012. – 462 с 

56 Andekina R.E, Adambekova A.A. Financial market and its definitions: 
transformation of scientific concepts // World Applied Sciences Journal -  2013. – 
Vol. 27. -  P. 12-16.  



108 
 

57 Andekina R. Analysis of the financial condition of the enterprise // Вестник 
Университета Туран.  - Алматы, 2015. - №1 (65). - С.172-180. 

58 Ковалев В.В. Финансовый анализ: методы и процедуры. – М.: Финансы 
и статистика, 2002. 

59 Andekina R. Methods for diagnosing the sustainable development of an 
enterprise // Kazakhstan’s Economy: The global challenges of development. – MT, 
USA, 2012. – Vol. 1. –  Р. 43-46. 

60 Шеремет А.Д. Анализ и диагностика финансово-хозяйственной 
деятельности предприятия. – М.: Инфра-М, 2008. – 367 с. 

61 Шамрай И.Н., Смагулова Р.И., Жанайдарова Ж.Б. Отечественный и 
зарубежный опыт диагностики банкротства предприятия // Вестник ПГУ. Серия 
Экономика. – 2005. - №2. – С. 40-49. 

62 Абдрахманова Г.Т., Кошкина О.В. Диагностика банкротства и оценка 
стоимости бизнеса // Вестник университета «Туран». – Алматы: Университет 
«Туран», 2010. – №4 (48). –С.45-48. 

63 Костенко Д.И. Методические аспекты процесса диагностики 
банкротства предприятий // Научные ведомости БелГУ. Серия: История. 
Политология. Экономика. Информатика. - 2012. - №7-1 (126).  

64 Andekina R. Financial Analysis and Diagnostics of the Company // Procedia 
Economics and Finance. – 2013. - Vol 5. – P. 50-57. 

65 Ван Д.В., Хорн Д. Основы финансового менеджмента: монография / 
пер. с англ. – 12-е изд. – М.: Издательский дом «Вильямс», 2008. – 1232 с. 

66 Merton, Robert C. Applying Modern Risk Management to Equity and Credit 
Analysis // CFA Institute Conference Proceedings Quarterly 24. – 2007. – Р. 14–22. 

67 Altman E., Eberhart A.C. Do Seniority Provisions Protect Bondholders' 
Investments? // Journal of Portfolio Management. - 1994. 

68 Altman E., Corporate Financial Distress, John Wiley & Sons. - New York, 
1983. 

69 Altman E. Predicting financial distress of companies: Revising the Z-Score 
and Zeta models. - 2000. 

70 Altman E., Haldeman R. and Narayanan, P., ZETA Analysis: a New Model 
to Identify Bankruptcy Risk of Corporations // Journal of Banking and Finance. - 
1977. – Р. 29-54. 

71 Grice J.S., Ingram R.W. Tests of the generalizability of Altman’s bankruptcy 
prediction model // Journal of Business Research. -  2001. - Vol. 54. - P. 53–61. 

72 Кунанбаева Д. Применимость зарубежных моделей прогнозирования 
банкротства к отечественным предприятиям // Вестник университета «Туран». 
– Алматы: Университет «Туран», 2010. – №1 (68). –С.52-56. 

73 Сыроежкин И.М. Совершенствование системы показателей 
эффективности и качества. – М.: Экономика, 1980. – 192 с. 

74 Сыроежкин И.М. Теоретические основы анализа работоспособности 
(эффективности) хозяйственных систем. – Л.: ЛФЭИ, 1981. – 74 с. 

75 Погостинская Н.Н., Погостинский Ю.А. Системный анализ финансовой 
отчетности. – СПб.: Изд-во Михайлова В.А., 1999. – 96 с. 



109 
 

76 Погостинская Н.Н., Погостинский Ю.А., Жамбекова Р.Л. и др. 
Информационно-аналитическое обеспечение предпринимательской 
деятельности. – Нальчик: Эльбрус, 1997. – 173 с. 

77 Андекина Р.Э. Нормативная модель оценки устойчивости показателей 
рентабельности// Математическое моделирование в экономике, управлении, 
образовании: материалы Международной научно-практической конференции / 
под. ред. Ю.А. Дробышева и И.В. Дробышевой. – Калуга: Изд-во «Эйдос», 
2012. – С. 76-85. 

78 Прикладные модели эконометрики. Монография / под ред. проф. 
Рахметовой Р.У., Дубровой Т.А. – Алматы: Экономика. – 2011. –  324 с. 

79 Зубарев И.С. Анализ несостоятельности (банкротства) в условиях 
современной действительности // Пермский аграрный вестник. - 2014. - №4 (8).  

80 Ahn B.A., Cho S.S., Kim C.Y. The integrated methodology of rough set 
theory and artificial neural network for business failure prediction // Expert Systems 
with applications. – 2000. - № 18. – Р. 65 – 74. 

81 Baek J., Cho S. Bankruptcy Prediction for credit risk using an auto 
associative neural networks in Korean firms, in: IEEE International Conference on 
Computational Intelligence for Financial Engineering. - Hong-Kong, 2003. 

82 Canbas S., Cabuk A., Kilic S.B. Prediction of commercial bank failure via 
multivariate statistical analysis of financial structure: The Turkish case // European 
Journal of Operational Research. – 2005. – Vol.166. – Р. 528–546. 

83 Dietrich J.R., Kaplan R.S. Empirical analysis of the loan classification 
decision // The Accounting Review. – 1982. – Vol. 57. – Р. 18–38. 

84 Gorzalczany M.B., Pista Z. Neuro-fuzzy approach versus rough-set inspired 
methodology for intelligent decision support // Information Science. – 1999. – Vol. 
120. – Р. 45–68. 

85 Lee K., Booth D., Alam P. A comparison of supervised and unsupervised 
neural networks in predicting bankruptcy of Korean firms // Expert Systems with 
Applications. – 2005. – Vol. 29. – Р. 1–16. 

86 Scarlat E., Delcea C. Complete analysis of bankruptcy syndrome using grey 
systems theory // Grey systems theory and application. – 2011. – Vol.1. – P. 19-32.  

87 Каплан Р., Нортон Д. Сбалансированная система показателей. От 
стратегии к действию. – М.: ЗАО Олимп-Бизнес, 2003. 

88 Alam P., Booth D., Lee K., Thordarson T. The use of fuzzy clustering 
algorithm and self-organizing neural network for identifying potentially failing 
banks: An experiment study // Expert Systems with Applications. – 2000. – Vol. 18. 
– Р. 185–199. 

89 Atiya A.F. Bankruptcy prediction for credit risk using neural networks: A 
survey and new results // IEEE Transactions on Neural Networks. – 2001. – Vol.12 
(4). – Р. 929–935. 

90 Barniv R., Anurag A., Leach R. Predicting the out come following 
bankruptcy filing: A three state classification using NN // International Journal of 
Intelligent Systems in Accounting, Finance and Management. -  1997. – Vol. 6. – Р. 
177– 194. 



110 
 

91 Dimitras A.I., Slowinski R., Susmaga R., Zopounidis C. Business failure 
prediction using rough sets // European Journal of Operational Research. – 1999. – 
Vol. 114. – Р. 263–280. 

92 Frydman H., Altman E.I., Kao D. Introducing recursive partitioning for 
financial classification: The case of financial distress // Journal of Finance. - 1985 – 
Vol. 40 (1). – Р. 269–291. 

93 Leshno M., Spector Y. Neural network prediction analysis: The bankruptcy 
case // Neurocomputing. – 1996. – Vol.10. – Р. 125– 147. 

94 McKee T.E. Developing a bankruptcy prediction model via rough sets 
theory // International Journal of Intelligent Systems in Accounting, Finance and 
Management.  – 2000. - Vol 9. – Р. 59–173. 

95 McKee T.E., Lensberg T. Genetic programming and rough sets: A hybrid 
approach to bankruptcy classification // European Journal of Operational Research. – 
2002. – Vol. 138. – Р. 436–451. 

96 McKee T.E. Rough sets bankruptcy prediction models versus auditor 
signaling rates // Journal of Forecasting. -  2003. – Vol. 22. – Р. 569–589. 

97 Michael S., Georgios D., Nikolaos M., Constantin Z. A fuzzy knowledge-
based decision aiding method for the assessment of financial risk // The case of 
corporate bankruptcy prediction, in: European Symposium on Intelligent Techniques. 
- Crete, Greece, 1999. 

98 Zmijewski M. Methodological issues related to the estimation of financial 
distress prediction models // Journal of Accounting research. – 1984. – Vol.22. – Р. 
59-82. 

99  Bryant S.M. A case-based reasoning approach to bankruptcy prediction 
modeling // Intelligent Systems in Accounting, Finance and Management.  – 1997. – 
Vol. 6. – Р. 195–214. 

100  Greco S., Matarazzo B., Slowinski R. A new rough set approach to 
evaluation of bankruptcy risk, in: C. Zopounidis (Ed.) // Operational Tools in the 
Management of Financial Risks, Kluwer Academic Publishers, Dordrecht. - 1998. - 
P. 121–136. 

101 Ignizio J.P., Soltyas J.R. Simultaneous design and training of ontogenic 
neural network classifier // Computers Operations Research. – 1996. – Vol.23, № 6. – 
Р. 535–546. 

102  Lacher R.C., Coats P.K., Sharma S.C., Fantc L.F. A Neural network for 
classifying the financial health of a firm // European Journal of Operational Research. 
– 1995. – Vol. 85. – Р. 53–65. 

103  Pendharkar P.C., Rodger J.A. An empirical study of impact of crossover 
operators on the performance of nonbinary genetic algorithm based neural 
approaches for classification, Computers and Operations Research. – 2004. – Vol. 31. 
– Р. 481–498. 

104  Ryu Y.U., Yue W.T. Firm bankruptcy prediction: Experimental comparison 
of isotonic separation and other classification approaches // IEEE Transactions On 
Systems, Management and Cybernetics-Part A: Systems and Humans.  – 2005. – Vol. 
35, № 5. – Р. 727–737. 



111 
 

105  Sharda R., Wilson R.L. Performance comparison issues in neural network 
experiments for classification problems // Proceedings of the 26th Hawai 
International Conference on System Scientists. - 1993. 

106  Serrano-Cinca C. Self organizing neural networks for financial diagnostics 
// Decision Support Systems. – 1996. – Vol. 17. – Р. 227–238. 

107  Specht D.F. Probabilistic neural networks // Neural Networks. – 1990. – 
Vol. 3. – Р. 110–118. 

108  Zhang G., Hu M.Y., Patuwo B.E., Indro D.C., Artificial neural networks 
and bankruptcy prediction general framework and cross-validated analysis // 
European Journal of Operational Research. – 1999. – Vol.116. – Р. 16–32. 

109  Bell T.B. Neural nets or the logit model? A comparison of each model’s 
ability to predict commercial bank failures // International Journal of Intelligent 
Systems in Accounting, Finance and Management. – 1997. - № 6. – Р. 249–264. 

110  Cielen A., Peeters L., Vanhoof K. Bankruptcy prediction using a data 
envelopment analysis // European Journal of Operational Research. – 2004. – Vol. 
154. – Р. 526–532. 

111  Haslem J., Scheraga A., Bedingfield C.A., James P. An Analysis of the 
Foreign and Domestic Balance Sheet Strategies of the U.S. // Banks and Their 
Association to Profitability Performance, Management International Review. - First 
Quarter, Wiesbaden, 1992. 

112  Kiviluoto K. Predicting bankruptcies with self organizing map // 
Neurocomputing. – 1998. – Vol. 21. – Р. 191–201. 

113  Kolari J., Glennon D., Shin H., Caputo M. Predicting large US commercial 
bank failures // Journal of Economics and Business. – 2002. – Vol. 54. – Р. 361–387.  

114  Lee K.C., Han I., Kwon Y. Hybrid neural network models for bankruptcy 
predictions // Decision Support Systems. – 1996. – Vol.18. – Р. 63–72. 

115  Lin F.Y., McClean S., A datamining approach to the prediction of corporate 
failure // Knowledge Based Systems. – 2001. – Vol.14. – Р. 189–195. 

116  Min J.H., Lee Y.-C. Bankruptcy prediction using support vector machine 
(SVM) with optimal choice of kernel function parameters // Expert Systems with 
Applications. – 2005. – Vol. 28. – Р. 603–614. 

117  Park C.-S., Han I. A case-based reasoning with the feature weights derived 
by analytic hierarchy process for bankruptcy prediction // Expert Systems with 
Applications. – 2002. – Vol. 23, № 3. – Р. 255–264. 

118  Swicegood P., Clark J.A. Off-site monitoring for predicting bank under 
performance: A comparison of neural networks, discriminant analysis and 
professional human judgment // International Journal of Intelligent Systems in 
Accounting, Finance and Management. 2001. - № 10. – Р. 169–186. 

119  West R.C. A factor analytic approach to bank condition // Journal of 
Banking and Finance. – 1985. - № 9. – Р. 253–266. 

120  Мобильная связь Казахстана – ситуация в отрасли. Международная 
Академия информатизации. www.academy.kz/it-v-kazakhstane. 

121  Official web-site of JSC Kcell www.kcell.kz/about. 
122  Official web-site of JSC Altel www.altel.kz/about. 



112 
 

123  Аналитика по рынку Казахстана от iKS-Consulting www.iks-
consulting.ru. 

124  Рынок телекома замедлил рост. www.kapital.kz/business/36877. 
125   Nazarbayev N.N. Strategy Kazakhstan-2050 - a new policy of established 

state. 
126  За год темп роста пищевой промышленности Казахстана замедлился в 

2 раза. www.kursiv.kz/news/industry-issues. 
127  www.stat.gov.kz. 
128  Eat Ecological. Пищевая промышленность. Отчет АО «Национальное 

агентство по экспорту и инвестициям» Министерства индустрии и новых 
технологий Республики Казахстан. – Астана, 2012.  

 


