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The Role of Artificial Neural Networks in Predicting Corporate
Financial Distress: An Applied Study on a Sample of Companies
Listed on the Saudi Stock Exchange (2008-2012AD)

Dr. Osama M Oohammed Hassan Mahdi
Abstract:

The dynamic and ever-changing nature of the business environ-
ment has made survival a top priority for organizations, given the in-
creasing frequency of corporate financial distress. As a result, predict-
ing financial distress has become a critical area of interest for financial
experts, leading to the development of models capable of forecasting
such events before they occur. This study aims to examine the role of
artificial neural networks in predicting financial distress among compa-
nies. To achieve this objective, an applied study was conducted on a
sample of 47 publicly traded companies listed on the Saudi Stock Ex-
change over the period 2008-2012.The study sought to assess the accu-
racy of artificial neural networks in predicting financial distress and
compare their predictive power with traditional statistical models, spe-
cifically logistic regression analysis and discriminant analysis.The find-
ings revealed that artificial neural networks achieved a %100 accuracy
rate, significantly outperforming logistic regression (%90.6 accuracy)
and discriminant analysis (63.4 % accuracy). These results highlight the
superior predictive capability of neural network models compared to
traditional statistical methods. The study concludes that artificial neural
networks can effectively predict companies’ financial status with high
accuracy, classifying them as either financially distressed or non-dis-
tressed. It recommends adopting artificial neural networks as an ad-
vanced tool for forecasting financial distress, assisting financial market
participants and investors in evaluating companies’ financial health, op-
timizing investment decisions, and mitigating potential losses. Addi-
tionally, the study emphasizes the need for further research on the root
causes of financial distress among Saudi listed companies and the im-
plementation of preventive measures to reduce the risk of corporate
bankruptcy.

Keywords: Artificial Neural Networks, Prediction, Financial Distress,

Stock Market, Saudi Arabia
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@ U
(1) 635 goide
bl Judos 2356 Sl
1Discriminate
Notes
Qutput Created 11-JAN-2014 21:12:34
Comments
Active Dataset DataSet1
Filter none
Weight none
Input Split File none
N of Rows in 235
Working Data File
Definition of User-defined missing values are

treated as missing in the analysis
phase
In the analysis phase, cases with

no user- or system-missing values
for any predictor variable are
Cases Used used. Cases with user-, system-
missing, or out-of-range values for
the grouping variable are always
excluded

DISCRIMINANT
/GROUPS=Company(1 47)
/VARIABLES=y
/ANALYSIS ALL
/SAVE=SCORES
/METHOD=WILKS

Missing

Missing Value Handling

Syntax /FIN=3.84
/FOUT=2.71
/PRIORS EQUAL
/HISTORY
/STATISTICS=MEAN STDDEV
COEFF RAW TABLE
/CLASSIFY=NONMISSING
POOLED
Resources Proceqmr.Time 00:00:00.17
Elapsed Time 00:00:00.16
Variables Created or Disl 1 Discriminant Scores from
Modified - Function 1 for Analysis 1
Number of unweighted cases written to the 235

working file after classification

—~ e
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Group Statistics (2) \gé )y Godo

Company | Mean Std. Valid N (listwise)
Deviation [ Unweighted Weighted

1 y 1.00 .000 5 5.000
2 y 1.00 .000 5 5.000
3 y .80 447 5 5.000
4 y 1.00 .000 5 5.000
5 y .60 .548 5 5.000
6 y 1.00 .000 5 5.000
7 y 1.00 .000 5 5.000
8 y .00 .000 5 5.000
9 y 1.00 .000 5 5.000
10 y 40 .548 5 5.000
11 y 1.00 .000 5 5.000
12 y 1.00 .000 5 5.000
13 y 1.00 .000 5 5.000
14 y 1.00 .000 5 5.000
15 y 1.00 .000 5 5.000
16 y .80 447 5 5.000
17 y .20 447 5 5.000
18 y 1.00 .000 5 5.000
19 y 1.00 .000 5 5.000
20 y 1.00 .000 5 5.000
21 y 1.00 .000 5 5.000
22 y 1.00 .000 5 5.000
23 y 1.00 .000 5 5.000
24 y .80 447 5 5.000
25 y .80 447 5 5.000
26 y .00 .000 5 5.000
27 y .60 .548 5 5.000
28 y 1.00 .000 5 5.000
29 y 1.00 .000 5 5.000
30 y .20 447 5 5.000
31 y 1.00 .000 5 5.000
32 y .80 447 5 5.000
33 y 1.00 .000 5 5.000
34 y .20 447 5 5.000
35 y 20 .447 5 5.000

|

—
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Group Statistics
Company| Mean | Std. Deviation Valid N (listwise)
Unweighted | Weighted
36 v on 0nn 5 5000
37 v].20 447 5 5.000
38 v | 1.00 .000 5 5.000
39 v]1.00 .000 5 5.000
40 v]1.00 .000 5 5.000
41 v | 1.00 .000 5 5.000
42 v]1.00 .000 5 5.000
43 v|.80 447 5 5.000
44 v| .40 .548 5 5.000
45 v].00 .000 5 5.000
46 v| .40 .548 5 5.000
47 v].80 447 5 5.000
Total v|.74 437 235 235.000
(3) (3 3o
Analysis 1-Stepwise Statistics-Variables Entered/Removed*>
Step| Entered Wilks' Lambda
Statistic df1 df2 df3 Exact F
Statistic df1 df2
1 y|.349 1 46 188.000 7.619 46 188.000
a,b,c,d Variables Entered/Removed
Step Wilks' Lambda
Exact F
Sig.
1].000
At each step, the variable that minimizes the overall Wilks' Lambda is entered.*><¢

a. Maximum number of steps is 2.
b. Minimum partial F to enter is 3.84.
¢. Maximum partial F to remove is 2.71.
d. F level, tolerance, or VIN insufficient for further computation
(4) o) 30

Summary of Canonical Discriminant Functions Eigenvalues

Function | Eigenvalue | % of Variance | Cumulative % Canonical
Correlation
1]1.864* 100.0 100.0 .807

a. First 1 canonical discriminant functions were used in the analysis.




$ega (o dama dolul .3

Wilks' Lambda
Test of Function(s) | Wilks' Lambda | Chi-square df Sig.
1].349 220.978 46 .000

Classification Results*

y | Predicted Group Membership Total
0 1
0]42 18 60
Count
1]68 107 175
Original
0] 70.0 30.0 100.0
%
1]389 61.1 100.0
a. 63.4% of original grouped cases correctly classified
";.au?sl" SlissY Jdes zd9é g3l (5) o3 Godo
Omnibus Tests of Model Coefficients
Chi-square Df Sig.
Step | 173.310 46 .000
Step 1 Block | 173.310 46 .000
Model | 173.310 46 .000
Step 2° Step | -173.310- 46 .000

a. A negative Chi-squares value indicates that the Chi-
squares value has decreased from the previous step.

Model Summary

Step -2 Log Cox & Snell R | Nagelkerke R
likelihood Square Square
1] 93.699° 522 .768
2| 267.009° .000 .000

a. Estimation terminated at iteration number 20 because
maximum iterations has been reached. Final solution cannot
be found.

b. Estimation terminated at iteration number 4 because

parameter estimates changed by less than .001.
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(6) 03y 3=xle
Classification Table *
Observed Predicted
Y Percentage
0 1 Correct
0149 11 81.7
y
Step 1 1111 164 93.7
Overall Percentage 90.6
0ofo 60 .0
y
Step 2 110 175 100.0
Overall Percentage 74.5

a. The cut value is .500
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