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TH®OPMAIIMHA TEXHOJIOTI'IS NEPEJBAYEHHS XBOPUX HA
IHCYJbT

BinHUIBKHMI HAlllOHATFHINA TEXHIYHUHA YHIBEPCUTET

AHoTauis

B pobomi pospobneno mexnonozio nepeobauenns xeopux Ha incyiem. s pospoOku mexnonoeii, 0yno
BUKOPUCMAHO 20MOBUIL HAOIP OAHUX, WO GKIIoYae ¢ cebe OaHi nayienmie. Bukonano npocHo3yéawHs OaHux
suxopucmogyiouu mooeni Logistic Regression, KNearest Neighbors, Decision Tree Classifier, Random Forest
Classifier, Ada Boost, Support Vector Machine (SVM), XGBoost, Cat Boost.

KoarouoBi cioBa: Python, iHcynbT, po3BinyBasibHHI aHali3, XBOpoOa

Abstract

The developed technology focuses on predicting stroke cases. To create this technology, an existing dataset
containing patient information was utilized. Predictions were made using the following models: Logistic Regression,
K-Nearest Neighbors, Decision Tree Classifier, Random Forest Classifier, Ada Boost, Support Vector Machine
(SVM), XGBoost, and Cat Boost..
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Beryn

[upopmaniitna Texmonoris mepenGaueHHs XBOpHX Ha IHCYNBT 3aliMac BAKIMBE MicIEe cepej
aKTyallbHUX TMPOOJIEeM CydacHOI METUIIMHH Ta iH(GOpPMAIifHMX TeXHOIOTiH. 3 ypaxyBaHHSM TOTO, IIO
IHCYJIBT € OJIHIEIO 3 HAWITOMMPEHIINX 1 HallHeOe3MeuHIINX HeBPOIOTIYHUX MATOJIOTiH, HOTo CBOE€YacHe
BUSIBJICHHS Ta TepeA0adeHHs CTa€ BaXIJIMBUM 3aBJaHHAM JUIs 3a0e3rleucHHS e(EeKTUBHOI MEIUYHOT
JIOTIOMOTH Ta MOTIEPE/KEHHS HeTaTUBHUX Hacmiakis [1].

AKTyanbHICTh TeMU OOYMOBJICHa HEOOXIJIHICTIO BJIOCKOHAJICHHS METOJMIB JIIarHOCTUKK Ta
MPOTHO3YBaHHS 1HCYJIBTY, aJIKE Yac BIKPUTTS Ta HEBIAKIATHOTO JIKyBaHHS Ma€ KJIIOYOBE 3HAUCHHS JIJIS
MiJBUIIICHHS IIaHCIB HA TIOBHE BiJHOBIIEHHS XBOporo. [HdopMmariiiHi TexHONOril, Taki SK MITYYHHN
IHTEJIEKT, MalllMHHE HABYAaHHS Ta aHA3 BEJIMKUX OOCSTIB JaHWX, HAJAIOTh YHIKaJTbHI MOMIIMBOCTI JJIS
CTBOPCHHS TOUHHUX Ta e)EKTUBHUX CHCTEM MepeadaueHHs PU3HUKY 1HCYIBTY.

ITocTranoBka 3agaui

Meroro poboTH € po3pobiieHHs iHhOpMAITiITHOT TEXHOJIOTI 171 aHAITI3Y Ta Mepe0adYeHHs CTaHy XBOPHX
Ha TeNaTuT 3 BAKOPUCTAHHSAM METO/IiB MAIIMHHOTO HaBUYAHHSI.

Jlnst nocArHeHHS 11i€T METH HEOOXITHO BUPIIIUTH HACTYIIHI 3aBIaHHS:

—  TIOBECTH OTJISI/T ICHYIOUHX CHCTEM;

—  MATOTYBATH AaHi JUIA MOJANBIIOI pOOOTH;

—  TIPOBECTH PO3BiAyBaJbHUX aHAIII3 IAHHX;

—  moOyayBaTH MOJEJIi Ta BUKOHATH IIPOTHO3YBaHHS;

—  OUIHUTH pe3yIbTaTH POOOTH MOAETIEH.

PesyabTaTi gocaigxeHHs

Janumu Juis aHaiizy Ta nepenoaueHss Oyio oopano naracer «Kaggle Stroke Prediction Dataset» y
cepenosuini Kaggle [3]. [Ipukinan gaHux 3 Hporo gataceTy Moka3aHo Ha PUCYHKY 1.



id gender age hypertension heart_disease ever_married work_fype Residence_type avg_glucose level bmi smoking_status stroke

0 9046 Male 67.0 0 1 fes Private Urban 228.69 366 fomerly smoked 1
1 51676 Female ©1.0 0 0 Yes Seli-employed Rural 202.21 NaN never smoked 1
2 31112 Male &0.0 0 1 es Private Rural 105.52 325 never smoked 1
3 60182 Female 49.0 0 0 es Private Urban 171.23 344 smokes 1
4 1665 Female 79.0 1 0 Yes Self-employed Rural 1740z 240 never smoked 1

Puc. 1 — Iepiui 5 cToBmiiB gatacery

Ha pucynky 2 mokazaHo KOpeNAiiHy MaTPHIIO JaTaceTy.
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Puc. 2 — Kopensiuiiina MaTpHIps gaTacery

Ilepen mobynoBoro Moxeneit Oyno Bukopuctano naker SMOTE mns 30amancyBanns maracery. s
BUTIPABJICHHS MPOIYIICHNX 3Ha4eHb y cTOBMUMKax BMI Mu BUKOpHCTaEMO TeXHIKY iMILTIKaIlil HA OCHOBI
KNN (puc. 3-4).

en_df_imputed = en_df
imputer = KNNImputer(n_neighbors=4, weights="uniform")
imputer.fit_transform(en_df_imputed)

array([[ 1. B88., B.y ve., 239., 1., 1.1,
[ @., 82., 8.,...,418., 2., .1,
[ 1., 1e1., 8., ..., 188., 2., 1.],
L
[ 8., 56., 8., ..., 179., 2., @.l,
[ 1., 72., 8., ..., 129,, 1., @.],
[ 8., 85., ., ..., 135., @., @.11)

+ Code + Markdown

en_df_imputed.isnull().sum()
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Pucynok 3 — KNNImputer qist 3amMinu BiICyTHIX 3HaYCHb



from imblearn.over_sampling import SMOTE

X , y = en_df_imputed|features],en_df_imputed|“stroke"]
x_train,x_test,y_train,y_test = train_test_split(X,y, test_size=8.2, random_state=23)
sm = SMOTE()

X_res, y_res = sm.fit_resample(x_train,y_train)

print({"Before OverSampling, counts of label '1': {}".format(sum{y==1}))
print(“Before OverSampling, counts of label '8': {} \n".format(sum(y==6)))

print({'After OverSampling, the shape of train_X: {}'.format(X_res.shape))
print('After OverSampling, the shape of train_y: {} \n'.format(y_res.shape))

print{"After OverSampling, counts of label '1': {}".format(sum{y_res==1)))
print(“After OverSampling, counts of label "8': {}".format(sum(y_res==8)))

Before OverSampling, counts of label "1': 249
Before OverSampling, counts of label "@": 4861

After OverSampling, the shape of train_X: (7788, 8)
After OverSampling, the shape of train_y: (7

After OverSampling, counts of label '1': 3894
After OverSampling, counts of label '@': 3894

Pucynok 4 — Bukopucranust SMOTE 1st 30anaHcyBaHHS TaHUX

Kondysziiini MaTpuni 11 noOyA0BaHUX MOJIesIel MalIMHHOTO HaBYaHHS MIOKa3aHO Ha PUCYHKaX 5-
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Pucynok 5 — Kongys3iitna matpuns Ada Boost
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Pucynok 6 — Kongysiitna matpuns SVM
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Pucynok 7 — Kongysiitna matpuns XG Boost
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Pucynok 8 — Kondysiitna matpurs CatBoost

Ha pucynky 9 nokaszaHo Ta0JIUIIO Pe3y/IbTaTiB MOJEIICH 32 METPUKOIO aCCuracy_Score.

Model Training Accuracy Testing Accuracy
4 #GBoost 0.997648 0.9735%4
5 CatBoost 0.933833 0.959877
0 KMM 0.969871 0944787
3 Random Forest 0243418 0926612 |
7 KMearest 0.943122 0.820430
2 Decision Tree 0.931511 0019067 D
1 SWVM 0.849500 0.831962
8 AdaBoost 0.797031 0790123
6 Logistic Regression 0.785567 0.782236

Puc. 9 — Tabnuis mopiBHIHHS MOEICH

BucnoBxku

[lin wac BuWKOHAaHHS poOOOTH Oylo pO3poOJIeHO IHQOPMAIIHY TEXHOJOTII0 IS aHaiily Ta
nepes0aueHHsl CTaHy XBOPHX Ha IHCYJIBT 3 BUKOPUCTAHHSM PI3HUX MOJIEJICH MAIlMHHOTO HAaBUYaHHS.
Pesynbratu ix poboTu Oynu MOPIBHSHI MK c000I0 1 OyinO BU3HAYEHO HAaWOUIBII eQEeKTHBHY MOJEINb
nepeadaueHHs. Y LIOMY, 3aCTOCYBaHHS Pi3HMX MOJeENel MallMHHOIO HAaBYaHHS NPOJEMOHCTPYBAIO
BUCOKHH piBEHb TOYHOCTI B TIepeI0aueHHI XBOPUX Ha IHCYJIBT.

Y pesynbrati moOynoBu iHGOpPMaLiliHOT TexHoyorii mependadeHHs XBOPHX Ha I1HCYJIbT 3
BUKOPUCTAaHHIM MOJIEJIeH MalllMHHOTO HAaBYaHHs BHUSBICHO, 110 HalBHUILY TouHicTh (0,974) 3a METPUKOIO
accuracy_score mpoJieMoHCTpyBaia Mojenb XGBoost.
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