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Abstract

In medicine, heart disease prediction is important since it can lower health risks.
Deep learning (DL) and traditional machine learning (ML) methods have been used in
numerous research to predict heart disease. Current methods need to be enhanced and
improved in order to increase the prediction accuracy and performance for heart disease.
An optimized stacking ensemble model was suggested in this research to enhance the
accuracy of heart disease prediction. The proposed model integrates three DL models:
Recurrent Neural Network (RNN), Long Short-Term Memory (LSTM) , and Gated
Recurrent Unit (GRU) that were used in combination with two meta learners: Support
Vector Machine and Logistic Regression (LR) to enhance the performance of the
model. The Cleveland dataset was applied with two feature selection methods: chi-
squared and Recursive Feature Elimination (RFE). The proposed model was compared
with single DL and the four standard ML methods: SVM, LR, Decision Tree (DT), and
Naive Bayes (NB). The DL and ML parameters were iteratively optimized using
Keras-tuner and grid search. In order to estimate the effectiveness of the models and
validate the findings, accuracy, recall precision, and fl-score were used. The results
show that the proposed model with full features dataset has performed the highest
performance compared with single DL and ML models. The suggested model provided

better results than the existing heart disease prediction models.

Candidate Supervisor
Rasha Abdulrahman Ali Naser Dr. Abdullatif Saleh Nasser Ghallab
Alquhali

Associate Professor of Computer Science

University of Science and Technology

August, 2023AD Sana'a Muharram, 1445AH

Vi



Aiagl) 4y ) gganl)
) Eiall g Mad) a5 )3 9

d % sciesce o R
o O
Y- [ / L\t
e AR
i3t 25y p gl ez s v 2

alal) i) g Llal) il Jm sales

I8l ol paly gaist) Cpenil ganall (Grandl alail) 7] gad
uaidlall

Slaagil) Egan ey o (S 4V | ohal) Jlaall (A Lege Lila QR ial ey il Jiay
IS 5 S I el el s a2t a3 48U il e asanll b duaall
A8 ol Al sl uas ) Asls @llia clldls il el el gl ddseal) dasasll
i) e ool il g3 gad ) ) Q5 Cand) 13 8 Rl lal ey sl el e s
L%l (DL) Gosend) alaill (o ddlide 3lad A3 (p qany i) 3 gl Rl (yal el
3_Siall sas gl 5 « (LSTM) sl ALy sk 3,813l 5 ¢ (RNN) 3__Siall sl 4S04G0+ B
Al aca5 (LR) e sl Hlass¥) meta-learner (s (il ge (38 0 (GRU) <l sl <l
Zasaill ol 4 jlie Cadi il (al ey 3asll 23 gail) glal Grasd dal e (SVM) 85l
5 LR 5 SVM 4x ¥ dulall ML @iy GRU 5 LSTM 5 RNN g 7 iadll
oabadll LAY o Hh aladiul Naive Bayes (NB) sDecision Tree (DT)
S apald VY alasiul @S5 Recursive Elimentation (REF) s Chi-squared
s grid search #2330 DL s ML J! parameters (s & Cleveland<iily de sanal
0o Gaall g z3laill elol il performance matrix  Guki &3 . sl JAeKerasTuner
WWa by de ganal olal Juadl (33a 38 & yiall z3saill o) mlill @ ekl il daa
LAY pailiadl) JLd) 5ok s el & jlie 4pals

iyl FIIX]
G el s ciall) 3 ) gl i e oy llas Uiy
&Ll G gulad) agle M ) i
L 515381 5 o slall drala
21445 <p > plaia £2023 «oubanid |



diagl) 4y ggenl)
Al Giatl g Mad) a5 503 9

d ¥ science y Ry
& 3
~t
%).5m 425)!/‘/L
L]
el sy plal Bnelr ! ¢

g..,w\ Gl g Lladl cilud Al salas

Gl Gl paly il Cppeatl xaneal) (Gaand) aladl) g3 gad

AR pal Ao e i L

P
o fiualdl da o o Jgand) cldliia (e £ 5a (A < ealadl Cuad) g Lilad) bl jall ulaa
Slaaa ) ddia — da gal)

o pial)
e pali plla Cighall) a3 ]
A jlial) galall o le A
L 1 53l 5 a glall drala

21445 <a2a slaia 82023 (ubus



