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Abstract: Bankruptcy risk made the subject of many research studies that aim at 
identifying the time of the bankruptcy, the factors that compete to achieve this state, the 
indicators that best express this orientation (the bankruptcy). The threats to enterprises 
require the managers knowledge of continually economic and financial situations, and 
vulnerable areas with development potential. Managers need to identify and properly 
manage the threats that would prevent achieving the targets. In terms of methods known 
in the literature of assessment and evaluation of bankruptcy risk they are static, functional, 
strategic, and scoring nonfinancial models. This article addresses Altman and Conan-
Holder-known internationally as the model developed at national level by two teachers 
from prestigious universities in our country-the Robu-Mironiuc model. Those models are 
applied to data released by the profit and loss account and balance sheet Turism Covasna 
company over which bankruptcy risk analysis is performed. The results of the analysis 
are interpreted while trying to formulate solutions to the economic and financial viability of 
the entity. 
 
 
Keywords: risk; bankruptcy; Z score; evaluation and forecasting; viability. 
 
JEL classification: G33, M41. 
 
 
1. Introduction 
The methods of risk analysis, which are static, functional, strategic, non-financial help to 
measure the past performance of the company, informing at small extent its future. It is 
known that the financial performance can degrade quickly over time and therefore 
appears the more obvious need for more accurate information about the future, the risk 
of bankruptcy. As a practical response to these requirements, the diagnosis of bankruptcy 
risk has experienced an important development due to the use of statistical methods for 
the analysis of financial condition from a group of rates. 
 
2. Scoring methods for prediction of risk of bankruptcy 
Method of scoring means to provide the predictive models for assessing the risk of 
bankruptcy of an enterprise. Predictability, according to Howard H. Stevenson, in his work 
Do lunch or be lunch. The power of predictability in creating your future, “is the possibility 
that things happen as we expect them to happen: how safe can it be that a certain action 
will have a particular outcome” (Stevenson 2003: 41). The concept of the same author , 
the word “prediction” literally means an anticipation of something that will happen, 
anticipation based on observation, experience and reasoning. 
This method is based on statistical techniques of discriminating analysis. Its application 
involves observing a group of companies consisting of two distinct groups: a group of 
companies in financial difficulties and a group of healthy businesses. For each of the two 
groups set out several installments, then determine the best linear combination of the 
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rates to distinguish the two groups of companies. For characterization and classification 
in the category of businesses in difficulty and those with financial problems have been 
developed a number of studies , particularly in the U.S. and France , based on surveys , 
based on samples of firms in difficulty , thus establishing indicators with high predictive 
power (Bărbulescu 2002: 106). 
Studies in France and U.S. showed that in order to forecast a business bankruptcy there 
can be used accounting methods (quantitative and analytical - use in comparative 
analyses in time to estimate the future development of the company) and banking 
methods (which suggests early detection of vulnerability and bankruptcy risk through 
synthetic risk notes obtained based on statistical methods of discriminating analysis for 
the determination of a function score). The calculation of the score function requires 
knowledge of certain rates that allow detection of a business bankruptcy risk and to take 
timely corrective action. A note (Z) called the score is assigned to the company, being a 
linear combination of rates, and the value score, firms are classified as vulnerable, 
bankrupt and healthy. Most score functions constructed to detect the likely state of 
bankruptcy of enterprises used the statistical technique discriminating analysis, which is 
especially good when you want to extract from the multitude of financial ratios calculated 
on the explanation to a very large extent the risk bankruptcy of the company (Dragotă 
2003: 274). Several researchers and financial organizations were preoccupied with 
developing a method for predicting the risk of bankruptcy from a group rate linked with 
health or to the weakness of enterprises (Stancu, 1996: 385). The method used is the 
statistical technique of discriminating analysis of the financial characteristics (calculated 
by using rates) businesses to the normal operation and management of the economic and 
financial difficulties. Most methods for the analysis of insolvency risk, based on the score 
function which is used to determine approximately where a company will go bankrupt or 
will have bad economic results in the next review period (two years). Thus, the methods 
of risk assessment - scoring known internationally as bankruptcy (Anglo-Saxon school 
and Continental school), attention focused on Altman and Conan-Holder model. Also, the 
models developed nationally by the Romanian school of economic and financial analysis 
model stands Robu-Mironiuc. Based on the three models of analysis shall be carried 
bankruptcy risk analysis based on information released by the profit and loss and balance 
Turism-Covasna company, listed on the Bucharest Stock Exchange (http://www.bvb.ro). 
 
2.1. Functions-score bankruptcy prediction developed internationally 
The following paragraphs are two methods -scoring evaluation of bankruptcy risk, 
highlighting and analyzing the main schools of analysis, namely the Anglo- Saxon school 
(Altman model) and Continental school (Conan-Holder model). Altman model was 
developed in 1968 in the U.S., the first feature - score that allowed the anticipation of 75 
% of bankruptcies two years prior to their occurrence, based on a comparative study 
between a group of companies that have gone bankrupt and a group of companies that 
have developed remain in business. The study is based solely on the information taken 
from the accounting firm and some indicators were calculated on a statistical and 
mathematical (Burciu 1999: 223). 
The Altman model is suitable for the analysis of listed companies in countries where 
exchange operates under equilibrium conditions, the courses consist mainly based on 
demand/supply ratio, otherwise the model is most often used in industrial developed 
countries. For the development of the model, Altman select a list of 22 indicators, following 
two criteria: their popularity in the literature and potential adequacy, which adds some 
indicators that take into account the size of the market. Among these may be mentioned 
the indicators expressing the ratio between the market value of equity to book value of 
total debt (Bărbulescu 2002: 109). The 22 indicators retained by Altman covers five key 
areas, such as the liquidity, profitability, solvency, leverages and asset rotation. Based on 
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the analysis of these indicators and taking into account other criteria, Altman determined 
that the best discriminating function has the following expression (Mironiuc 2006: 443): 

Z = 1,2 ´  R1 +1,4 ´  R2 +3,3 ´  R3 +0,6 ´  R4 + 0,999 ´  R5, wherein: 
R1 = Working capital/Total assets - is an expression of the company flexibility, determined 
by reference to the share of current assets (working capital) in total assets of the company; 
R2 = Retained earnings/Total assets - reflects internal financing potential of the 
enterprise; 
R3 = Gross profit/Total assets - known as the economic profitability of the enterprise; 
R4 = Equity/Total Liabilities - reflect the company's financial autonomy; 
R5 = Turnover/Total assets - total assets reflect the efficiency of the company. 
Depending on this score, the vulnerability of the company's bankruptcy risk is estimated 
as (Petrescu, 2006: 197): 
 
Table no. 1. Vulnerability company at risk of bankruptcy according to Altman model 

Company 
Statement 

Z score value Probability of 
bankruptcy 

Good (solvency) Z > 2,675 Low-nonexistent 

Poor (difficulty) 1,81 < Z < 2,675 Indefinite 

Tough (insolvency) Z < 1,81 Maximum-imminent 

 
Function-score values in the table are valid for U.S. public sector industrial enterprises 
and should be interpreted as follows: 
a) A score greater than 3 indicates the absence of risk; 
b) A lower score of 1.8 indicates a risk of imminent bankruptcy; 
c) A score between 1.8 to 3 shows a gray area with a probability of occurrence of risk of 
95% in one year and 70% in two years (Petrescu 2008: 262). 
Altman model has the advantage that it applies very easy but involves some drawbacks: 
- It does not include all the factors that affect the business of the undertaking; 
- Accounting data sometimes contain deliberate distortions leading to erroneous 
conclusions; 
- External aspects of the company are not accounted for although frequently a notable 
contribution to the crisis situations (Burciu 1999: 223). 
The Altman model of bankruptcy risk prediction in Turism Covasna company, determines 
the following values of the function Z score: 
 
Table no. 2. Determining function Z score - Altman model 

Indicators 
Financial year 

2009 2010 2011 2012 2013 

The working 
capital 

2.717.391 10.986.366 3.807.060 4.110.562 -434.252 

Developmen
t indices (%) 

- 404,30 34,65 107,97 -10,56 

The total 
assets 

26.878.567 36.034.772 43.280.413 54.523.935 65.976.383 

Developmen
t indices (%) 

- 134,07 120,11 125,98 121,00 

Earnings 
result 

-1.502.812 0 -505.332 0 214.829 

Developmen
t indices (%) 

- 0,00 #DIV/0! 0,00 #DIV/0! 

Gross result 963.483 1.001.670 311.941 211.744 -1.390.081 
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Developmen
t indices (%) 

- 103,96 31,14 67,88 -656,49 

Equity 24.903.346 25.718.104 25.651.398 32.233.923 30.843.842 

Developmen
t indices (%) 

- 103,27 99,74 125,66 95,69 

Total debts 1.829.989 10.106.750 17.464.119 21.901.527 34.754.530 

Developmen
t indices (%) 

- 552,28 172,80 125,41 158,69 

Turnover 8.608.558 8.516.191 9.975.234 10.488.971 10.423.829 

Developmen
t indices (%) 

- 98,93 117,13 105,15 99,38 

R1 0,10109880
5 

0,30488235
1 

0,08796265
4 

0,0753900
5 

-0,0065819 

R2 -
0,05591116

5 
0 

-
0,01167577 

0 
0,0032561

5 

R3 0,03584577
3 

0,02779731
8 

0,00720744 
0,0038835

1 
-0,0210694 

R4 13,6084675
9 

2,54464630
1 

1,46880572
7 

1,4717660
1 

0,8874768
8 

R5 0,32027592
8 

0,23633259 
0,23047917

8 
0,1923737 

0,1579933
4 

Function 
score Z 

8,64637019 2,22047401 1,2245258 1,178525 0,6174528 

Source: Own after the annual financial statements of Turism Covasna company 
 
In Turism Covasna company - function values below the minimum score of 2.675 in 2010-
2013 puts the company in an uncertain financial situation, except in 2009 when the 
situation was good for the company.  
The probability that the company will go into bankruptcy is quite high, except for 2009, 
when default risk has been reduced, with the opportunity to receive credit for continuing 
investments aimed at both the expansion and modernization of the hotel complex 
treatment and full replacement of medical equipment and the acquisition of high-
performance devices, which gives the possibility of achieving functional explorations. 
The vulnerability of the company, depending on the tool-score values calculated, it is 
estimated as follows: 
 
Table no. 3. Vulnerability company whichever function Z score 

Years Z score value 
Probability of 
bankruptcy 

Company 
Statement 

2009 8,64637019 Low-nonexistent Good (solvency) 

2010 2,22047401 Indefinite Poor (difficulty) 

2011 1,2245258 Maximum Tough (insolvency) 

2012 1,178525 Maximum Tough (insolvency) 

2013 0,6174528 Maximum Tough (insolvency) 

 
The evolution of the risk of bankruptcy in 2009-2013 and its proximity to the lower limit of 
2.675 are shown in the figure below: 
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Figure no.1. Evolution bankruptcy risk and its proximity to the minimum level 
Source: Developed by author 
The Conan-Holder model was developed in the CEREG Retail (Centre de recherche de 
l' Université de Paris-Dauphine) to analyze the degradation of the financial situation of 
SMEs, the model has the advantage of simplifying the calculation, so that it continues to 
be used today. The formulation and model results are based on the analysis of 31 rates, 
190 small and medium enterprises in various fields: industry, trade, services and 
transport. Of the 190 selected companies during 1970-1975, 95 companies were 
bankrupt, and another 95 were healthy businesses whose activities were appropriate 
waist and bankrupt enterprises. Sector-specific models were developed (Dumitrescu 
2010), so that the commercial sectors were detained five installments, the function with 
the following expression (Păvăloaia 2009: 25): 

Z = 0,0197´R1+0,0136´R2+0,0341´R3+0,0185´R4-0,0158´R5-0,01222, wherein: 
R1-Cash/Total assets 
R2-Permanent capital/Total assets 
R3-Self financing/Total balance 
R4-Gross operating/Total balance 
R5-Working capital requirements/Turnover 
Based on this model, the vulnerability of the company in the commercial by - score 
function value is estimated as (Dumitrescu 2010): 
 
Table no. 4. Vulnerability company at risk of bankruptcy, Conan-Holder model 

Company 
Statement 

Probability of 
bankruptcy 

Z score value 

Very good 40% Z ≥ 0,2 

Unfavorable (danger) 40-65% -0,3 < Z < 0,2 

Catastrophe > 65% Z < - 0,3 

 
The contribution of this function is found mainly in the decision-making rule; the probability 
of error in the classification of enterprises is even greater as the amount taken into 
calculation for this business function is closer to the threshold decision (Avare 2002: 237). 
Typically Conan-Holder model gives significant results in predicting short-term 
development of enterprises. Such a model is valid only if the bankruptcy law works, hidden 
subsidies are abolished, trade credit is well established and suitable statistics (Spătaru 
2004: 488). 
The Conan-Holder model of bankruptcy risk prediction in Turism Covasna company 
determines the following values of the score function Z. 
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Table no. 5. Determination function Z-score model Conan-Holder 

Indicatorrs 
Financial year 

2009 2010 2011 2012 2013 

Cash 3.309.271 11.748.431 10.593.315 4.781.437 1950572 

Developmen
t indices (%) 

- 355,02 90,17 45,14 40,79 

Total assets 26.878.567 36.034.772 43.280.413 54.523.935 65.976.383 

Developmen
t indices (%) 

- 134,07 120,11 125,98 121,00 

Permanent 
capital 

25.637.919 34.934.218 35.493.946 51.911.879 62.452.683 

Developmen
t indices (%) 

- 136,26 101,60 146,26 120,31 

Self-
financing 

1.702.027 1.869.484 1.087.779 1.260.300 -9.619 

Developmen
t indices (%) 

- 109,84 58,19 115,86 -0,76 

Gross 
operating 
surplus 

1.601.098 1.765.298 890.348 1.644.882 1.342.633 

Developmen
t indices (%) 

- 110,26 50,44 184,75 81,62 

Working 
capital 
requirement
s 

-385.112 -469.445 -5.626.157 1.024.696 -801.378 

Developmen
t indices (%) 

- 121,90 1198,47 -18,21 -78,21 

Turnover 8.608.558 8.516.191 9.975.234 10.488.971 10.423.829 

Developmen
t indices (%) 

- 98,93 117,13 105,15 99,38 

R1 
0,12311932

4 
0,32603039

6 
0,24476002

6 
0,0876942

8 
0,0295647 

R2 0,95384248 
0,96945855

5 
0,82009259 

0,9520934
1 

0,9465914
9 

R3 
0,06332283

3 
0,05188000

1 
0,02513328

6 
0,0231146

2 
-0,0001458 

R4 
0,05956783

3 
0,04898873

8 
0,02057161

5 
0,0301680

7 
0,0203502

1 

R5 
-

0,04473594
8 

-
0,05512382

2 

-
0,56401253 

0,0976927
1 

-0,0768794 

Function 
score Z 

0,00714585 0,01093379 0,013904 0,002259 0,0028223 

Source: Own after the annual financial statements of Turism Covasna company 
 
In the analyzed society, the function-score values are below the minimum of 0.20, which 
places the entity in an uncertain financial situation throughout the period of analysis, the 
probability that the company into bankruptcy hovering between 40-65%. In this case an 
urgent action is necessary to redress the economic and financial situation, taking into 
account that there is a worsening of net cash (-17.66% in 2011, -67.29% in 2012, 
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respectively -88.10% in 2013). The vulnerability of the company based on the calculated 
score values of the function table, above, is considered as follows: 

 
Table no. 6. Vulnerability company whichever function Z score 

Years Z score value 
Probability of 
bankruptcy 

Company 
Statement 

2009 0,00714585 40-65% Unfavorable (danger) 

2010 0,01093379 40-65% Unfavorable (danger) 

2011 0,013904 40-65% Unfavorable (danger) 

2012 0,002259 40-65% Unfavorable (danger) 

2013 0,0028223 40-65% Unfavorable (danger) 

 
The evolution of risk bankruptcy in 2009-2013 and the proximity to the lower limit of 0.20 
is shown in the figure below: 

 
Figure no.2. Evolution bankruptcy risk and its proximity to the minimum level 
Source: Developed by author 
 
2.2. Functions-score bankruptcy prediction developed by the Romanian school of 
financial analysis 
Concerning the development of discriminating analysis, models for bankruptcy risk 
existed in our country, although they occurred with a small offset global developments as 
the information necessary for the calculation are not time periods (10-15 years) or if they 
are not relevant, given the specific transitional period, compared to countries where there 
is a stable market economy. Romanian specialists and practitioners have expressed a 
particular interest (especially as a result of research and studies from the university), 
based on the structure of the Romanian economy and especially that of the industry. 
The Robu-Mironiuc model was developed from a study based on a sample of 60 
industrial companies from different sectors, which are quoted on the Stock Exchange, 
Bucharest (Muntean and Solomon, 2011: 278). The score function that determines the 
risk of bankruptcy is presented as follows: 
Z = - 0,002 ´  R1 - 0,028 ´  R2 – 0,0570 ´  R3 + 1,034 ´  R4 + 4,629 ´  R5 + 0,096 ´  R6 

+0,170 ´  R7 - 0,106 ´  R8 -0,024 ´  R9+ 0,524, wherein: 
R1 - Current assets/Current debts 
R2 - Total assets/Current debts 
R3 - Total debts/Total liabilities 
R4 - Gross profit/Equity 
R5 - Net income/Total assets 
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R6 - Gross operating/Turnover 
R7 - Total Debt/Equity 
R8 - Financial expenses/Turnover 
R9 - Turnover/Stocks 
Based on this model, the vulnerability of the company to the value function-score is 
estimated as follows: 
 
Table no. 7. Vulnerability businesses bankruptcy risk model Robu-Mironiuc 

Probability of bankruptcy Z score value 

Redus 1 ≤ Z < 4 

Mediu 0 ≤ Z < 1 

Foarte mare -4 < Z < 0 

 
The Robu-Mironiuc bankruptcy risk prediction in Turism Covasna company determines 
the following values of the score function Z. 
Table no. 8. Determination function Z-score model Robu-Mironiuc 

Indicators 
Financial year 

2009 2010 2011 2012 2013 

Current 
assets 

3.950.933 12068605 11566062 6699704 3061122 

Developmen
t indices (%) 

- 305,46 95,84 57,93 45,69 

Current 
debts 

1.205.673 1100554 7776596 2604034 3515675 

Developmen
t indices (%) 

- 91,28 706,61 33,49 135,01 

Total assets 26.878.567 36.034.772 43.280.413 54.523.935 65.976.383 

Developmen
t indices (%) 

- 134,07 120,11 125,98 121,00 

Total debts 1.829.989 10106750 17464119 21901527 34754530 

Developmen
t indices (%) 

- 552,28 172,80 125,41 158,69 

Total 
liabilities 

26.878.567 36.034.772 43.280.413 54.523.935 65.976.383 

Developmen
t indices (%) 

- 134,07 120,11 125,98 121,00 

Gross profit 963.483 1.001.670 311.941 211.744 -1.390.081 

Developmen
t indices  (%) 

- 103,96 31,14 67,88 -656,49 

Equity 24.903.346 25.718.104 25.651.398 32.233.923 30.843.842 

Developmen
t indices (%) 

- 103,27 99,74 125,66 95,69 

Net income 804.025 814.758 203.609 140.608 -1.390.081 

Developmen
t indices (%) 

- 101,33 24,99 69,06 -988,62 

Gross 
operating 

1.601.098 1.765.298 890.348 1.644.882 1.342.633 

Developmen
t indices (%) 

- 110,26 50,44 184,75 81,62 

Turnover 8.608.558 8.516.191 9.975.234 10.488.971 10.423.829 
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Developmen
t indices (%) 

- 98,93 117,13 105,15 99,38 

Financial 
expenses 

192.166 226.571 1.356.820 1.471.951 2.504.559 

Developmen
t indices (%) 

- 117,90 598,85 108,49 170,15 

Stocks 129.004 135.087 187.967 355.676 140.816 

Developmen
t indices (%) 

- 104,72 139,15 189,22 39,59 

R1 
3,27695237

4 
10,9659362

5 
1,48729109

8 
2,5728174

1 
0,8707067

6 

R2 
22,2934137

2 
32,7423933

8 
5,56547016

2 
20,938257

7 
18,766348

7 

R3 
0,06808357

8 
0,28047215

1 
0,40351091

4 
0,4016864

7 
0,5267722

8 

R4 
0,03868889

7 
0,03894805 0,01216078 

0,0065689
8 

-0,0450683 

R5 
0,02991323

9 
0,02261032

8 
0,00470441

4 
0,0025788

3 
-0,0210694 

R6 
0,05956783

3 
0,04898873

8 
0,02057161

5 
0,0301680

7 
0,0203502

1 

R7 0,07348366 
0,39298192

4 
0,68082523

2 
0,6794558

3 
1,1267899

1 

R8 0,02232267 
0,02660473

4 
0,13601886

4 
0,1403332

1 
0,2402724

6 

R9 
66,7309385

8 
63,0422690

6 
53,0690706

3 
29,490241

1 
74,024464

5 

Function 
score Z 

-
1,51787554 

-
1,73009502 

-0,7938174 -0,675821 -1,785904 

Source: Own after the annual financial statements of Turism Covasna company 
 
In the analyzed society, function-score values are below the minimum score of 0, which 
places the entity in a precarious financial situation throughout the period of analysis, the 
probability that the company goes into bankruptcy is quite high. In this case an urgent 
action to redress the economic and financial situation is necessary, taking into account 
the fact that in addition to net cash deterioration it is also noticed a decrease in current 
assets, equity, results in conjunction with an increase in current liabilities and the total 
financial expenses. 
Evolution of risk of bankruptcy in 2009-2013 and its proximity to the minimum are shown 
in the figure below: 
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Figure no.3. Evolution bankruptcy risk and its proximity to the minimum level 
Source: Developed by author 
 
3. Conclusions 
The conclusion of this analysis shows that the company cannot get loans, is insolvent, 
recorded a negative cash flow for the entire period of analysis, except for the year 2010, 
mainly due to the increased short-term bank loans due to lower cash and cash 
equivalents; in this regard the banks should continuously monitor the enterprise. The three 
methods of analysis of bankruptcy risk confirms the unfavorable situation in which the 
company values results, demonstrating that the company may borrow even at risk of 
bankruptcy. 
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