INTERNATIONAL JOURNAL OF ADVANCED STUDIES IN COMPUTER ENGINEERING, Nel, 2023

CUCTEMBI NOJJAEPKKU NPUHSTUSA
PEIIEHUN HA OCHOBE HEMPOHHBIX CETEHN

Cabupos /I.P.

Kazanckuii HalMOHAIBHBIA HCCIIEN0BATEILCKUN TEXHOIOTHIECKUHA
yHuBepcurert, I. Kazanb, PecniyOnuka Tarapcran, Poccuiickas deaeparus

B oannou cmamee paccmompena paspabomra cucmemsi no00epIuCKU
npunamus pewenui (CIIIP) na ocnose netipoHnbix cemel, UChoab3ysi Ou-
onuomexy Keras u si3vik npoepammuposanust Python. B kauecmee npume-
pa, co30ana Mooeis, NPeodCcKa3bl8aruwds KpeoumocnocooHOCmy KiueHmad
Ha ocHoge e2o punancosol ucmopuu. O6CYHcoaomcest OCHOBHbLLE IMANbL
€O30anUsi MAKOU CUCHEMbL, KIIOUASL NOO2OMOBKY OUHHBIX, NOCHPOEHUE U
00yueHUe HelPOHHOU cemu, d MAKJce UCNONIb308AHUE 0OYYUEHHOU MOOenu
0J151 NPeOCKAa3aHusi KpeoumocnocoOHOCmu.

B 3axnmiouumenvhoil yacmu cmamovi npedcmasienvl 603MONCHOCIU
VAVUUEHUS] CUCEMbL ROOOEPIICKU NPUHSIMUSL PEUEeHUL, MAKUe KAK pe2ysi-
PU3AYUSL U ONMUMU3AYUSL SUNEPRAPAMEMPOE, UCHOTb308AHUE OPYUX APXU-
MEKMyp HEUPOHHBIX cemell, UHMezpayust ¢ OPY2UMU UCTNOYHUKAMU OaHHbIX,
06pabomra HecOANAHCUPOBAHHBIX OAHHBIX U NEPUOOUYECKOe OOHOGIEHUE
Mooenu. Bajxchocmey KOHMpPOns Kauecmea npedCKa3anuil U aHanu3a ouli-
OOK NOOUEPKUBACMCSL KAK KIOYEB0U ACNeKm OJisl ROCMOSIHHO20 COBEPUIEH-
CMBOBANUSL CUCTEMbL U 0DECNneUeHUsi MOYHBIX U NOLE3HBIX PEKOMEHOAYUL.

Knrwouegvie cnoea: netiponnvie cemu; cucmema no00epHCKU NPUHAMUSA
pewenuti; DSS; Keras,; Python, npeockazanue kpedumocnocoornocmit; 00-
Pabomxa OaHHbIX,; MAUUHHOE 0OYUeHIe, ONMUMU3AYUS CUNEPNAPAMENpPO8,
0000UarOWas CNOCOOHOCHbL MOOEU, APXUMEKMYPA HeUPOHHBIX cemell
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This article discusses the development of a decision support system
(DSS) based on neural networks using the Keras library and the Python
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programming language. As an example, a model has been created that
predicts the creditworthiness of a client based on his financial history.
The main stages of creating such a system are discussed, including data
preparation, the construction and training of a neural network, as well as
the use of a trained model for predicting creditworthiness.

The final part of the article presents the possibilities of improving the
decision support system, such as regularization and optimization of hyper-
parameters, the use of other neural network architectures, integration with
other data sources, processing of unbalanced data and periodic updating
of the model. The importance of quality control of predictions and error
analysis is emphasized as a key aspect for continuous improvement of the
system and providing accurate and useful recommendations.

Keywords: neural networks, decision support system; DSS; Keras;
Python, credit prediction; data processing, machine learning; hyperpa-
rameter optimization; generalizing ability of the model; neural network
architecture

B coBpemenHOM MUpe HHGOPMAIIMOHHBIX TEXHOJIOTHI HEHPOHHEIE
CETH MTPAOT BAXKHYIO POJIb B pa3pabOTKe CUCTEM IMOIACPKKHU TPHHS-
tust pemennit (Decision Support Systems, DSS). 9tu cucremsl, ocHO-
BAaHHBIC HA UCKYCCTBEHHOM MHTEIIEKTE, UCIIOIb3YIOTCS B PA3IMYHBIX
001acTAx, TakuX Kak GuHAHCH [ 1 ], MeTUITIHA, MAPKETHHT ¥ TIPOU3BOI-
CTBO [2], 715 IPenOCTaBICHISI KOHKPETHBIX PEKOMEHIAIINMA, CHYKCHUS
PUCKOB U yiy4iieHust 3ppeKTuBHOCTH [3].

B nanHOI1 cTaThe MBI PACCMOTPUM MPUMEP MPOCTON CUCTEMBI O~
JIEPKKU MIPUHATHS PELICHU HA OCHOBE HEMPOHHOW CETH, UCTIOJNIb3YSI
oubmotexy Keras u s3p1k nporpammupoBanus Python [4, 5]. Hama
CIIIIP Gyznet mpeacKasbIBaTh, SIBISETCS JIM KIIMEHT KPEAUTOCITOCOOHBIM
WJIM HET, Ha OCHOBE €ro (DMHAHCOBOI HCTOPHH.

Huxe npencrasiieH npumep NporpaMMHOIO Kojia.

Jns Hadaa yCcTaHOBUM HEOOXOIWMbIe OMOIHMOTEKH, BKITIOYAS
Keras, TensorFlow u pandas:

Ipip install keras
Ipip install tensorflow
Ipip install pandas
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3arpy3uM JaHHbIE UTS O0yUYESHHS U BATHIAIIH MOJISIIH:
import pandas as pd
data = pd.read_csv(“credit_data.csv”)

[TomroroBuM nanHbIe st OOYYEHUS U BAJTUAAIINN:
from sklearn.model_selection import train_test_split
from sklearn.preprocessing import StandardScaler

features = data.drop(“Creditworthy”, axis=1)
labels = data[«Creditworthy»]

# Pa3buneHne gaHHbIX Ha TPEHMPOBOYHLIE N TECTOBLIE BbIOOPKM
X_train, X_test, y train, y_test = train_test_split(features, labels,
test_size=0.2, random_state=42)

# MacLwwTtabmpoBaHne gaHHbIX
scaler = StandardScaler()
X_train = scaler.fit_transform(X_train)
X_test = scaler.transform(X_test)
TenepL co3aaaum HeﬁpOHHy}O CETh C IOMOIIIBIO Keras:
from keras.models import Sequential
from keras.layers import Dense

model = Sequential()

model.add(Dense(32, activation="relu”, input_shape=(X_train.
shape[1],)))

model.add(Dense(16, activation="relu”))

model.add(Dense(1, activation="sigmoid”))

Kommmnmpyem mMozens, BRIOpaB ONTUMHU3ATOP U METPUKU:
model.compile(optimizer="adam”, loss="binary_crossentropy”,
metrics=[“accuracy”])

O6y‘II/IM MO/CJIb Ha TPCHUPOBOYHBIX TaHHBIX:
model.fit(X_train, y_train, epochs=100, batch_size=32, verbose=1)

OLICHI/IM 3(1)(1)6KTI/IBHOCTB MOACIN Ha TECTOBbLIX JAHHBIX:
test_loss, test_acc = model.evaluate(X_test, y_test)
print(“Test accuracy:”, test_acc)
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TenepL Halia CucTeMa IMOAACPIKKU NPUHATUS peH_IeHI/Iﬁ Ha OCHOBE
HEUPOHHOM CETH rOTOBA K UCIOJIb30BAHUIO JJI MPECKa3aHUs KPEeau-
TOCIIOCOOHOCTH KIMEeHTOB. Co31aanM (QyHKIHIO, KOTopas OyaeT uc-
I10JIb30BAaTh 06y‘l6HHYIO MOJCJIb IUIA TTOJTYYCHUA HpeZ[CKa3aHI/If/'Ii
def predict_creditworthiness(client_data):

®PyHKUMA ONSA Npeacka3aHus KpeamMTocnocobHOCTU KMMeHTa Ha
OCHOBe ero (oMHaHCOBOW UCTOPUU.

:param client_data: cnucok ¢ gaHHbIMY KnneHTa (MpU3HaKkn)

‘return: npeackasaxune kpegutocnocobHocTu (0 - HekpeanTocno-
COGHbIN, 1 - KpeanTocnoCcobHbIN)

scaled_data = scaler.transform([client_data])

prediction = model.predict(scaled_data)

return int(prediction[0] > 0.5)

Temeps MBI MOXKEM HCIIONH30BATh TAHHYIO (DYHKIIHIO JUISI OTIPEIe-
JICHUA KpCI[I/ITOCHOCO6HOCTI/I KIIMEHTOB HAa OCHOBEC HUX (bHHaHCOBOfI
HUCTOpHUU:

# Mpumep AaHHbIX KNWEeHTa (3Ha4YeHNs NMPU3HaKoB)
client_data_example = [20000, 35, 5, 1500, 2]

creditworthiness = predict_creditworthiness(client_data_example)
if creditworthiness == 1:

print(“KnneHT kpeantocnocoben”)
else:

print(«KnneHT HekpeguTocnocobeH»)

B ,HaHHOﬁ CTAaTbC MBI PACCMOTPEIIN IIPUMEP CO3AaHNA CUCTEMBI 1O~
JICPKKU TPUHATHUS PELICHUI Ha OCHOBE HEHPOHHOW CETH C HUCIOJIb30-
BaHueM Oubnmotekn Keras u si3pika nporpammupoBanust Python. Takas
CHCTEMA MOYKET OBITH INPpUMCEHCHA B PA3JINIHBIX o0JacTax T TIpeaao-
CTaBJICHUS PEKOMEHALNI 1 YYUIIEHUS IPOLECCa IPUHATHUS PELICHUM.

BaxxHo oTMETUTB, UTO JJIS TTOTyYEHUS 0oJj1ee TOYHBIX MpeJICKa3aHui
CJICAYCT UCIIOJIb30BATh 0oJiee CIIOKHBIE APXUTCKTYPbI HeﬁpOHHLIX ceTeﬁ,
a TakKe TIPOBOIUTH TIIATEIBHYIO TPeIo0padOTKy 1 aHAIN3 TaHHBIX.
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