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The Influence of Governance, Economic and Finncial Information on

Predicting Financial Distress Using Artificial Intelligence.

Abstract

This research paper aims to investigate factors determine financial distress prediction used
machine learning (supervised machine) to accomplish our goal we collect financial and non-
financial data (governance , firm specific , micro- economic factors) in addition to financial
ratio for 44 companies in materials , construction and real estate sector during the period
between 2007-2022 , and used ensemble leaning models ad boost , gradient boosting , extreme
gradient boosting , RANDOM FOREST , CAT BOOST, results show The results of the study
revealed that corporate governance, economic factors, and company characteristics coincide
with financial indicators in predicting the financial failure of companies. The most influential
factors in financial failure in Mali are: the number of visits to audit committees, managers’
ownership of shares, women’s representation on the board of directors, the exchange rate, and
inflation. The growth rate, company size, debt ratios (current liabilities/current assets), and cash
flows from operations/total liabilities. This study is important for both financial managers to
maintain the financial stability of the company, investors and lenders.

KEY WORD: governance ¢ machine learning ¢ ensemble learning ¢ financial distress, EMZ
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8 Sl HLid ) geal) 2017 5.637628891 5 ey
8 el il gl 2016 3.25 5 jisie
8 Sl HLid ) geal) 2015 3.25 B i gl
8 $laad) HLdd ) gunll 2014 3.25 B fuwie e
8 Gl LS el 2013 3.25 B e g
8 Slial) JLi gl 2012 5.779376485 5 e e
8 $land) Hladd ) gunll 2011 5.046251952 B e
8 Glaal) Ll 5ual) 2010 61.93239092 5 file b
8 Glaal) il 5ual) 2009 4.152230131 B jiie
8 Slaall L gaal 2008 3.25 5 e yi

8.009703982 5 fisle b
9 (e A3 ) pemae A 2022 7.382901785 Bixie ye
9 (e A3 ) pemae A 2021 8.913131348 Bixie ye
9 (i 40 ) yeme Al 2020 9.570532211 Bixie e
9 (e A ) pems Al 2019 9.450067214 Bjale i
9 (e A ) pems Al 2018 7.687149733 Bjiwie
9 (e 40X ) peme disde 2017 6.540121663 Bjisia i
9 (e A ) pems Al 2016 4.331277595 Bjinie
9 (e A ) pems Al 2015 9.814753937 Bjale i
9 (e A ) yema dinde 2014 8.487306542 Bisie b
9 (i 403 ) yeme Al 2013 8.850374675 Bixie e
9 (i 435 ) yeme Ais2e 2012 7.844973544 Biwie b
9 (e A1 ) pecae A 2011 6.972849141 Bixie ye
9 (i A0 ) yeme Al 2010 5.809005214 Bixie b
9 (i 403 ) yeme Al 2009 5.921609626 Bixie e
9 (e A3 ) pemae A 2008 3.890404182 Bixie ye
9 (i A3 ) yeme diiae 2007 5.294146593 Biaia

7.297537813 Bisie b
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i gilaaa Jilg 9 S5 e Glad ¢ BN e taxadg s

10

2022

3.191090641

enilly Gl blall Bixie e

10 eslly OIS ) 2021 8.466776621 Bixie e
10 esilly OIS ) 2020 9.528796223 Bixie e
10 esilly OIS ) 2019 9.534063763 Bixie e
10 nenilly IS0 ) 2018 9.663102152 siaia yb
10 sanilly IS ) 2017 9.820443498 Bfxie b
10 nexilly (DL Gl 2016 14.49569237 Bfiaia i
10 ey IS ) 2015 11.10932644 Bfiaia i
10 nenilly IS0 ) 2014 5.75707759 siaia yb
10 neilly IS0 ) 2013 6.622287271 siaia yb
10 eilly IS ) 2012 17.62419359 Bixia i
10 sanilly IS ) 2011 4.743071896 Bicie b
10 paxilly IS Gl 2010 4.981462449 Sixie e
10 anilly DL 2009 1.301457477 Bixie e
10 penilly QSO ) 2008 6.217766632 Bixie e
10 axilly G 2007 289.3954794 Bixie e
25.7782555 Siwia i

11 Jsa¥l I dyall 35500 2022 17.94905004 S i
1 Jpa¥) HIS dpall 358l | 2021 6.374226011 S e
i s 50 depell 4,80 | 2020 51.50790828 ixia it
1 Joa¥) HDU Apell 35,30 [ 2019 9.655849703 S
21.37175851 Biaia

12 el aladl 6l 2022 13.19971609
12 el aladll 6l 2021 18.703163
12 il abedl el 2020 8.971696809
12 anill alaall sla) 2019 18.99429382
12 il abedl el 2018 22.69834508
12 il ol el 2017 24.9474615
12 il abedl el 2016 10.08482798
12 il abedl el 2015 14.11223792
12 el aladll 6l 2014 13.95911991
12 el aladl 6l 2013 13.38876777
12 el aladl ol 2012 12.29402845
12 el aladl 6l 2011 8.097091227
12 el aladl 6l 2010 9.804073736
12 el aladll 6l 2009 6.83549597
12 il aledl el 2008 7.361376037
12 il bl el 2007 6.922958998

13.14841589
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2024 s 2 ) daad) 44 Alaal) Jagaill g 8ol dyalal) Alaal)

Blaia 8 (salaall sla)

20 ol il Ly 2022 10.8159 Biia b
20 ol @il Ly 2021 14.10378 Biia yb
20 ol il Ly 2020 11.97426 Biia b
20 R R 2019 12.08599 Bicia pb
20 IR R 2018 10.92954 Sfaia b
20 R 2017 11.60791 Sfiaia b
20 R 2016 7.980242 Sfaia b
20 R IR 2015 9.112513 Sfaia b
20 R 2014 20.20681 Sfiaia b
20 R 2013 8.46391 Sfiaia b
20 R 2012 17.02343 Sfiaia b
12.20948 Biia yb
20 el il L] 2022 10.8159 Biia b
20 el il L] 2021 | 14.10378 Biia b
20 ol il L] 2020 | 11.97426 Biia b
20 ol il L] 2019 | 12.08599 Biia i
20 ol il L] 2018 | 10.92954 Sfaie b
20 ol Gl LA 2017 | 11.60791 Siaie
20 ol Gl LA 2016 | 7.980242 Siaie
20 R 2015 | 9.112513 Sfaia b
20 R TR IR 2014 | 20.20681 Bfiia b
20 R IR 2013 8.46391 Bfiia b
20 R IR 2012 | 17.02343 Bfiia b
12.20948 Sfaia b

ofialdl alae) (e "EM- ZSCORE  Gluia) (e ds Al Jlgaa
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O Ahuaa Jilg 5 (S5 hay) ¢ @Y A 2ana by

o)) AEiasal) el Lhagl) slas¥) — (2) o (sale
Alai®y) Jalseg (18-14 ) e dassal) cilpdipa 9 (13-1) e ddladl cilpdgall : quiill Lag
(26-25) S Gatlad « (24-20)

x1 x2 x3 x4 x5 x6

count 6.550000e+02 655.000000 | 655.000000 | 655.000000 | 655.000000 | 655.000000
mean -6.188617e+05 25.869901 6.233811 0.525290 2.968480 0.706101
std 4.531530e+07 606.766604 | 63.381807 1.270820 13.740723 2.043213
min -8.318177e+08 -92.060859 | -41.207373 | 0.000000 0.000000 0.000000
25% 6.570932e-02 0.010152 0.009712 0.075461 0.000000 0.184287
50% 2.394326e-01 0.105538 0.053162 0.205021 1.301907 0.439398

75% 4.498928e-01 0.397568 0.117692 0.578435 1.927771 0.641937

X7 x8 X9 x10 x11 x12 x13 x14 x15 x16
count | 655.000000 | 655.000000 | 655.000000 | 655.000000 | 655.000000 | 6.550000e+02 | 655.000000 | 652.000000 | 653.000000 | 654.000000
x20 x21 x22 x23 x24 x25 x26

count 655.000000 655.000000 655.000000 655.000000 655.000000 655.000000 6.550000e+02
mean 11.419746 12.376473 11.619695 10.308397 4.389618 1998.149618 1.121464e+09
std 6.173057 2.438665 4.970539 2.154465 1.644735 7.799018 2.944123e+09
min 5.485400 8.750000 4.500000 7.300000 1.800000 1982.000000 | 2.310604e+05
25% 6.030900 11.095000 8.600000 8.800000 3.100000 1994.000000 7.500000e+07
50% 7.730500 11.920000 10.900000 9.600000 4.300000 1997.000000 | 2.667126e+08
75% 16.884600 12.390000 12.800000 12.650000 5.300000 2000.000000 6.590849e+08
max 24.743400 17.250000 23.300000 13.200000 7.200000 2018.000000 1.815204e+10
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