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Abstract:

Early prediction of financial distress is a cornerstone for ensuring the continuity of small and
medium-sized enterprises (SMEs) in volatile economic environments. This study evaluates the
effectiveness  of artificial intelligence (Al) models, specifically Deep Neural Networks
(DNN) and Genetic Algorithms (GA), in classifying Algerian SMEs based on their financial health
(solvency or insolvency) during the period (2017—2023). The study analyzed financial data from a sample
of 100 SMEs registered in the National Commercial Register (CNRC), utilizing 15 financial ratios (e.g.,

current ratio, debt ratio, cash ratio) within the Visual Studio Code development environment.

The results revealed a significant outperformance of the Genetic Algorithm model optimized
with Random Forests, achieving a prediction accuracy of 99.46%, compared to the Deep Neural
Network model, which achieved 97.34%. The study also identified specific financial ratios such as the
quick liquidity ratio, and return on assets as having the strongest impact on diagnosing financial distress.

In contrast, other ratios (e.g,, fixed asset turnover ratio) exhibited moderate or weak influence

Keywords: Small and medium-sized enterprises, financial distress, artificial intelligence, deep neural

networks, genetic algorithms.
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»Une technique de financement spécifique qui ne se contente pas d'apporter de l'argent mais également
une assistance au management de la société qui devait jouer a tous les stades de développement de

I'entreprises».
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»Le capital risque est généralement définie comme une activité d'investissement en fond propres ou
assimilés dans des entreprises non cotées, souvent élargie aux opérations de transmissions d'entreprises
sous l'angle financier, le capital risque est un moyen de financement qui implique un partage des risques

entre les entreprises et les partenaires financiers ...».
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by French by Charles and Walter Pitts, way of testing to the topic. is created.
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N -
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Oleawddl &l g9 : ol Bglase)!

Lanll Al J il JLss¥l Sllys aaladl Lasll Ul Jssl o dshsll sia 3

el3g [T 0] ooy Biall ‘3 Byguama dasd (9SG (Vector) axie elidls aSadl sda Py, Olewdd! al ge J5lo
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Time Accuracy | Precision Recall F1 Fb Fb_metric
LSTM_70 | 551.3840 0.9620 0.9620 0.9620 0.9620 0.9620 0.9620
LSTM_100 | 1254.885 0.9871 0.9871 0.9871 0.9871 0.9871 0.9871
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Types [1, 1, 1, 1, 1, 1] and maxint [90, 22, 48, 5, 2, 3] detected

--- Evolve in 12504000 possible combinations ---

gen nevals avg min max std

0 10 0.995435 0.995030 .995770 .001716532

2 .995770 .995676 .995770 1.18072e-16

.995565 .995435 .995770 .000265957

.995770 .995676 .995770 1.10072e-16

.995770 .995676 .995770 1.10072e-16
©.995770 0.995676 .995770 1.10072e-16

est individual is: {'n_estimators': 90, 'max features': 10, 'max_depth': 25,

'min_samples split': 5, 'min_samples leaf': 3, 'criterion': 'entropy'}

with fitness: ©.9957708020103396

{'n_estimators': 98, 'max_features': 10, 'max depth': 25, 'min_samples split":

5, 'min_samples leaf': 3, 'criterion’: ‘entropy’}

Accuracy:0.9957708020103396
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(SVM) J¥1 el lizmio aluseiuly Babemd) eyl el 73 gas canyotia oo £ LI a0
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iz dgeidl prezmi 3

A0 Cprused] Lz Auayl gl plasinly z3gedl apezmi @3 (J¥I meddl Gilzio cledan dpu=s day
tJWIE ol Azl sl 5! (§ easiad) cilalall
‘AayLudl sglasdl § Bouxll wilelall: Params @
‘Support Vector Classifier (SVC) g2 puseiudl caiall: Estimator @
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Uasdlg 2 yzetll M5 (oo 2139 10 o poixll @x> Wi @3 : Population_size @
i Jus dudgnt elldg 03 5 51,81 Las | x> il : Tournament_size @
sl A8 ey (£9.0.105 Lzl 5,4l 3 lez>| : Gene_mutation_prob @
AsAsl dayd R905 Lzl el Adlai>| caly : Gene_crossover_prob @
.05 JLsY! suc : Generations_number ©
iz dgaid| 8Ly ppds 4
{outhy ol (Accuracy) cadyaid! 485 alusiuly 451o] @uds @3z 3l T any @
i IS @ z3gaidl elal e 2l wlalall Ladl jlasl @3 @
iz dgad| dais .5
48y (e gasil] copudd) Lige e zigeidl dpiii s @

1(03-29) 08 Jouzmll § minse 52 LS AW bl e Jgummel 03 cahlgell dudisy 7 39l el iy
J¥ peudl abeamites Aot Sleayl gl cuyuls il yiea 1(03-29) US|

Types [2, 1] and maxint [557, 4] detected

--- Evolve in 5200 possible combinations ---

gen nevals avg min max std

0 : 0.939990 0.939650 0.949472 0.0995695

: 8 0.945257 0.940007 0.949574 0.089387
0.945350 0.946650 0.949750 0.0153795
0.949629 0.949509 0.949750 0.00597135

0.949622 0.949645 0.949750 0.00793977
0.949750 0.949750 0.949750 1.11393e-15
Best individual is: {'C': 49.896573840221726, 'kernel’: 'poly'}
with fitness: ©.949750364801996
{'C": 49.896573840221726, 'kernel': 'poly'}
Accuracy:0.949750364801996
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Types [1, 1, 1, 1, 1, 1] and maxint [2, 1, 4, 89, 1, 16] detected

--- Evolve in 88500 possible combinations ---

gen nevals avg min max std

(%] 10 0.868256 0.772262 0.94835 0.0221461
1 4 0.901944 0.774854 0.94835 0.0568735
P 5 0.94835 ©.935189 0.94835 0.0242021
3 0.94835 ©.948350 0.94835 0.0266076
4 0.935189 0.815508 0.94835 0.00212766
5 0.946182 0.925437 0.94835 0.00212766
. 968859
. 965965
.968859
. 968566

87766 0.968859 1.11022e-16
955865 0.965965 0.00425532
968459 0.968859 0171228

956636 0.968666 0.00319149

49 . 968865 968865 0.968865 1.11022e-16

50 .9638867 968867 0.968867 00106383

Best individual is: {'optimizer': ‘adam’', 'activation': ‘relu’, 'batch_size': 8,
‘neurons’': 8@, ‘epochs’: 58, ‘patience’: 10}

with fitness: 0.9688764077891432

{'optimizer': ‘'adam', ‘activation’': 'relu', 'batch _size': 8, 'neurons': 8@, 'epochs’:
50, ‘patience’': 10}

Accuracy:9.9688764077891432
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48

0
0
0
0
0
0

9.
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9.
9.
9.
9.
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