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 The present study entitled “The role of accounting information in forecasting the 
financial and economic crisis in companies listed on Stock Exchange” has attempted to 

design predicting the financial crisis with techniques based on neural network model. 

The main hypothesis is to increase the ability of the MLP model (multi-layer neural 
network) by macroeconomic variables along with financial ratios in predicting financial 

crisis. Independent variables are the macroeconomic indicators and financial ratios that 

the dependent variable of the study tests the prediction of crisis occurrence. Samples 
were selected as a similar pairwise and results of the research will be investigated by 

Wilcoxon test and other two statistical methods. Findings of the research has two 

hypothesis show rejection of the hypothesis about the possibility of increasing the 
ability of artificial neural network by macroeconomic variables of model B (research 

hypothesis), against a model used financial ratios only (A model), however, on the 

other side, the results reveal the appropriate ranking of companies by the model A than 
the model B.  

 

 

© 2014 AENSI Publisher All rights reserved. 

To Cite This Article: Kamyar Khazaie, Soodabeh Talebi, Majid bakhshi., The Role of Accounting Information in Forecasting the Financial 

and Economic Crisis to Methods Based On Artificial Neural Networks Approach. Adv. Environ. Biol., 8(10), 593-597, 2014 

 

INTRODUCTION 

 

 Accounting is an information system. This system is the most important subset of management information 

systems which is responsible for conversion of the financial data to financial information [11]. But in new 

condition for business and increasing competitiveness of enterprises, accounting information itself is considered 

as the data used to convert into more efficient and more varied information. This is expressed titled "the art of 

converting data into information" titled "reasoning about data in the presence of uncertainty". Meanwhile, the 

Early Warning Systems have played a significant role for predicting financial crisis [12].  Heretofore predictor 

linear model was emphasized; however, predictions in accordance with algorithms of artificial intelligence and 

neural networks provide different estimation of the parameters or coefficients than the conventional econometric 

that importantly tries to obtain accurate and consistent estimates. Particularly financial sectors of emerging 

markets and markets with high value innovation and change provide susceptible conditions for using these 

methods for two reasons which are interdependent. First, due to being weak markets or the impartation velocity 

of news, they often have highly dispersed data, so that these markets are nonlinear and asymmetric the 

assumption cannot be ignored. Second, in many cases, stakeholders in these market go learning process via trial 

and error in particular, for political news or market rule changes and other events occurring in the their market 

structure. The parameters are estimated by a neural network are learning and exploring process output. Investors 

and creditors tend more to predict the financial crisis in financial firms, because if bankruptcy occurs, they have 

to undergo high costs [7]. 

 ANN is a practical way to learn a variety of functions, including functions with real values, discrete values 

and vector values. The first investigation that led to model the bankruptcy predictive pattern was William 

Beaver’s research in 1966. He found in his investigation that the value and validity of each ratio refer to the 

degree of that ratio for classification of a company in classes of bankrupt or non-bankrupt companies and the 

less classification value or credit. Yashyka Shyrata, developed SAF model to predict bankruptcy in Japan. 

Wallace also has designed a model using neural networks. The use of networks in predicting the companies’ 

financial crisis by Perez, Ravi, Kumar, as a powerful approach has been introduced in more detail in this area. 
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 Bousayer and Fratcher, have used early warning method with the discrete-dependent variables. It is 

appropriate approach to approve polynomial Logit pattern in which we can distinguish two and more cases. 

Wallace, chose some ratio with predictive power using neural networks and 65 financial ratios conducted during 

studies. Selecting the ratios of working capital to total assets, cash flow to total assets and net profit to total 

assets, total liabilities to total assets, current assets to current liabilities quick assets to current liabilities are 

predicted accurately 94%. Etemadi dehkordi and Roustami 2008 have used Genetic Algorithm (GP) and 

multiple discriminant analysis MDA. They in their investigation found training accuracy of 94% and 90% to 

train genetic algorithm of samples, and MDA training accuracy of 77% and 73% to train examples in order to 

predict the financial crisis. Mouhammadzadeh and Jalil Marand 2010 used combined and flexible Logit in 

discrete models. Its basis was a random utility functions with random coefficients using maximum simulated 

likelihood. Two samples were selected randomly, one in order to estimate and other in order to measure success 

percent. The success percent was observed greater than 90%. 

 Pourzaminy [8], has used artificial intelligence algorithm whit combination of principal component analysis 

in PCA + ANN of neural networks model which have the most predictive power with respect to other 

techniques, by using information of a year before the event. Jafari Moghadam, Iraqis, have applied econometric 

and mathematical methods along with the neural network. They concluded that tests other than the conventional 

static tests in econometrics should be considered to measure elasticity. Nikoomaram and Pourzamani [6], 

examined Altman and Diekin model using focal correlation analysis of the relationship between these two sets. 

Results showed spontaneous selection of variable in the study of the financial crisis has led to using the various 

alternatives of set including non-homogeneous variables unrelated to the other variables. Pourheydari and 

Kuwpaie Haji [10], used linear discriminant function model with analysis of financial crisis on the macro and 

micro levels and T-test for significant differences. The results indicate that the research variables predict the 

financial crisis five years before the crisis. Komijani and saadatfar, decided to find the best structure of a neural 

network for predicting companies’ bankruptcy using three financial ratios: current ratio, gross profit margin and 

net profit to current liabilities to predict the outbreak began two years ago. Finally three-layer neural networks 

has been regarded superior compared to the four-layer neural network (Perceptron model with the structure of 

the three neurons in the first layer, 9 neurons in the middle layer and one neuron in the output layer with post-

propagation learning algorithm of error and method for cumulative learning and Sigmoied activation function in 

the hidden and output layer). Chen and Viera, used combined algorithm LVQ to reduce ICA for processing first 

components in model of the neural networks. The LVQ is appropriate lower than C4.5; ICA can be integrated 

with other methods for pre-processing the data.  

  

2. Methodology: 

 This study has designed two rival models based on MLP considering two models respectively for one, two 

and three years before the beginning crisis as follows:  

 Model A is the only recipient of financial ratios as input signal. 

 Model B is the recipient of macroeconomic indicators as complementary mentioned ratio of the input 

signal. 

 

Research Hypothesis:  

 The model B enhances the ability model MLP to predict the financial and economic crisis raises. 

 

2.1. Statistical population and sample: 

 Statistical population of this study is the companies listed on Tehran Stock Exchange since 1380 to 1390, 

which includes two selected pairs of 99, meanwhile 16 similar pairs have been chosen as a statistical sample of 

the following conditions:  

1. The sample companies have been selected by comprehensive software of Tehran Stock Exchange. All are 

public companies that have the following characteristics.    

A) Financial information exists for the time period of the study.  

B) The financial year is accordance to end of Esfand.  

C) Company is not an investor, broker and insurance company.  

D) During the study period there are not any changes on financial period.  

E) The sample A, financial disturbed companies (crisis- stricken), and  

F) The sample B, non- disturbed companies.   

2. In particular, the financial crisis occurs when at least the half of capital has lost because of imposed losses.  

3. To tell the outlines, research question goes beyond whether macroeconomic indicators as complementary 

financial ratios can enhance the ability of the MLP model to predict company’s financial disturbance. To be 

homogeneity of the two groups, the sample companies which are identical in terms of industry have be 

classified in terms of asset size and capital flow to eliminate the effects of heterogeneous completely. Then 

homogeneity is measured by ANOVA test. 
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 The research independent variables, macroeconomic indicators and financial ratios are as follows: 

 
Table 1: The research independent variables. 

The independent variables of financial ratios Independent variables of macroeconomic index 

X1 = Working capital to total assets M1 : The price index of consuming goods 

X2- Accumulated income (loss) ratio to total assets M2 : GDP (Gross Domestic Product) 

X3 = The ratio of income before interest and taxes to total assets M3 : Liquidity ratio to GDP 

X4 = Market value ratio of equity to total debts M4 :Liquidity at the end of March, 

X5 = The ratio of sales to total assets M5 :PPI (Producer Price index) 

 

 The research dependent variable is the prediction of economic and financial crisis. 

 

3. Results: 

 This study has used two predictive model of multi-layer neural network: post-propagation error model and 

the futuristic predictive model. They have been used in this multi-layer neural network (MLP) belongs to static 

networks (feed forward). In the static models, the path for processing information is from date to the output 

without being a communication system of push unit. post-Propagation algorithm (BP) involves computations in 

which error arisen from the difference between the network output and real value is returned to the network, and 

network parameters are adjusted so that they provide more accurate output with the next similar input patterns 

and the error value becomes more less. For size of each class, an ANOVA was conducted to examine the null 

hypothesis that the two samples are equal to average total assets and average total turnover. For a factor, 

variance analysis test (ANOVA) of dependent variables is: (a) assets and (b) turnover, while another factor, 

namely independent variable, is the binary output (i.e. 1 = disturbed, 0 = non-disturbed).   

 
Table 2: Classification of Firms by Size. 

Size Sample The 

number 

Median Mean Standard 

error 

Standard 

deviation 

Minimum Maximmum 

Total average assets 

large 
 

Disturbed 10 3.709 4.334 753 2.384 1880 10.185 

Non- 
Disturbed 

10 3.068 5.218 1.957 6.190 1.816 22.384 

Average Disturbed 5 2.465 7.134 4.991 11.161 1.386 27.080 

Non- 

Disturbed 

5 1.941 6.930 5.286 11.821 839 28.060 

small Disturbed 84 96 273 41 381 1 1.631 

Non- 

Disturbed 

84 249 345 36 334 6 1.495 

Total Disturbed 99 189 1.030 305 3.039 1 27.080 

Non- 
Disturbed 

99 298 1.170 366 3.642 6 28.060 

Total average financial turnover 

large Disturbed 10 9.192 12.657 3.145 9.947 3.456 30.875 

Non- 
Disturbed 

10 6.819 10.900 3.040 9.615 3.690 32.937 

Average Disturbed 5 2.232 2.313 422 944 999 3.567 

Non- 

Disturbed 

5 2.636 2.202 801 1.792 422 4.647 

 
Small 

 

Disturbed 84 200 497 67 621 1 2.598 

Non- 

Disturbed 

84 504 625 66 611 11 2.731 

Total Disturbed 99 341 1.802 481 4.794 1 30.875 

Non- 
Disturbed 

99 527 1.743 433 4.310 11 32.937 

 

 In this analysis context, by the test of variance equality or variance homogeneity (ANOVA) examines two 

samples FD, NED, and the hypothesis is variances equality. The results of the ANOVA test to infer two 

statistical significant variances enable different instruments in the size of each class. Instead, these results 

indicate that the classification of sample is concerned to two samples adjustment based upon average total assets 

and the trading volume is successful on average. Analysis of statistical significance of crisis-stricken companies 

versus non crisis-stricken. 

 Classifying matrix (Table 3) as a means for presenting the model results and as a means for measuring the 

performance (Table 8) is evaluated with the introduction of two rival models. Classification of matrix 2 × 2 seen 

in the table is a two-story portion of the model output expressed in terms of binary condition. To be clear that 

every model predicts whether a company is laid financial crisis (as example 1) or not (i.e. 0); the output is dual 

and mutually exclusive; this is because it can be either 0 or 1 but not both. In addition, there is absolute output, 

because it is in form of "Yes" or "No" without giving the probability of financial disturbance existence in a 

company or not. 
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Table 3: analyzing statistical significance. 

Size Variance homogeneity 

Variance equality 

Signal Variance analyzing 

F-test                                  signal 

 

Total average assets 

Large 1.31 0.27 0.18 0.68 

Average 0.01 0.92 0.001 0.98 

Small 0.91 0.34 1.7 0.19 

Total 0.05 0.82 0.09 0.77 

Financial average turnover 

Large 0.18 0.68 0.16 0.69 

Average 2.66 0.14 0.02 0.91 

Small 0.25 0.55 2.36 0.13 

Total 0.25 0.62 0.01 0.93 

 

Table 4: The matrix for general classifications. 

Test                                                     Real 

Real                                  1                                      0                                   Total 

1 TP FN P 

0 FP TN Ṕ 

Total test Q Q́ N 

1= critical              0= non- critical               N= total number   of companies        

TP = positive correct, FN = negative incorrect, FP = positive incorrect,  
TN = negative correct 

First kind error = FP/ (FP + TN)α   

Second kind error = FN / (FN + TP) = ß   

Statistical power = β – 1 

 

 Here Wilcoxon ranking test is used for two similar groups in a significant range of 5% to compare the two 

models of the overall pattern of the related correct classification rates (CCR). Wilcoxon test results for the 

classification of error’s post-propagation and futuristic prediction are presented in Tables 12 and 13, 

respectively. Analytically, in the classification model of post-propagation performance, the model B is better 

statistical significant than the model A in the significant range of 5% (Wilcoxon statistical test=24, N=15, crisis 

value=30). Conversely, under conditions of futuristic prediction performance, statistical significant differences 

exist in a significant range of 5%. Performance evaluation shows that in terms of classification condition, post-

propagation pattern of model B operates better than model A, while the opposite is true in the futuristic 

predictive pattern. 

 
Table 5: Integrating the results of 16 observations. 

Model CCR Frist type 

error 

Second 

type error 

Sensitivity Feature F-criterion PPV NPV 

Classification of post-propagation 

A 0.764 0.231 0.239 0.761 0.769 0.765 0.828 0688 
B 0.824 0.181 0.172 0.828 0.819 0.823 0.870 0.765 

Futuristic prediction 

A 0.768 0.388 0.312 0.688 0.662 0.675 0.749 0.592 
B 0.651 0.370 0.334 0.666 0.630 0.647 0.724 0.563 

 
Table 6: Comparison of classification performance of error post-propagation with the Wilcoxon ranking test for two similar groups. 

Data set CCR                                                                                   rank 

A B B-A |B-A| |B-A| W+ W- 
1 0.86 0.94 0.08 0.08 7 7  

2 0.83 0.92 0.10 0.10 9 9  

3 0.76 0.91 0.16 .16 11 11  

4 0.53 0.84 0.31 0.31 15 15  

5 0.79 0.84 0.05 0.05 3 3  

6 0.66 0.66 0.00 0.00    

7 0.69 0.75 0.06 0.06 4 4  

8 0.89 0.96 0.07 0.07 6 6  

9 0.85 0.72 -0.13 0.13 10  10 

10 0.74 0.82 0.09 0.09 8 8  

11 0.68 0.75 0.07 0.07 5 5  

12 0.84 0.89 0.05 0.05 2 2  

13 0.91 0.61 -0.30 0.30 14  14 

14 0.74 0.92 0.18 0.18 12 12  

15 0.63 0.89 0.27 0.27 13 13  

16 0.75 0.76 0.01 0.01 1 1  

 24 96 
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Table 7: Comparison of futuristic predictive performance with the Wilcoxon ranking test for two similar groups. 

Data set CCR                                                                                   rank 

A B B-A |B-A| |B-A| W+ W- 

1 0.68 0.65 -0.03 0.03 4  4 

2 0.70 0.72 0.02 0.02 2 2  

3 0.60 0.62 0.02 0.02 1 1  

4 0.55 0.71 0.16 0.16 16 16  

5 0.66 0.71 0.05 0.05 7 7  

6 0.66 0.68 0.02 0.02 3 3  

7 0.77 0.65 -0.12 0.12 12  12 

8 0.48 0.63 0.15 0.15 15 15  

9 0.60 0.65 0.05 0.05 6 6  

10 0.72 0.60 -0.12 0.12 13  13 

11 0.71 0.61 -0.11 0.11 11  11 

12 0.73 0.66 -0.08 0.08 9  9 

13 0.68 0.64 -0.04 0.04 5  5 

14 0.74 0.59 -0.15 0.15 14  14 

15 0.73 0.67 -0.06 0.06 8  8 

16 0.75 0.65 -0.10 0.10 10  10 

 50 86 

 

4 .Discussion and Conclusion: 

 The results show that the use of macroeconomic indicators along with financial ratios, which is model B 

(the research hypothesis), against Model A, which is firms’ financial ratios, can just enhance the ability of the 

model based on MLP (Normalized Wilcoxon test, P= 0.02, α= 0.05) to classify firms appropriately, but not to 

predict firms’ financial crisis (p=0.18), it means rejection of the research hypothesis. The study using more 

powerful statistical test of repetition, thus ensuring a higher probability of rejecting the null hypothesis was 

conducted. This can be achieved by increasing the sample size, because these two factors survivor of statistical 

power of "effect size and significant measure" is more likely to remain stable. However, there is an upper limit 

of amount that can increase the sample size, because the population and, followed by, sample volume are 

limited. One solution to use similar techniques (e.g. Monte Carlo simulation) is to increase the sample size. An 

alternative is not to increase the sample size, but use independent variables having higher discriminant power 

which is used for the study. 
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