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Abstract

Heart disease is a very common high-incidence disease, which has become one of the main factors
leading to human death. Improving the accuracy of medical diagnosis of heart disease and imple-
menting earlier intervention and treatment are issues that need attention. In this article, we
adopted python code in the early stage of data preprocessing and model establishment, and finally
found that the disease ratio is also related to gender and age. Then SPSS was used to analyze it,
and it was found that the R value was 0.719, which is a large effect between 0.5~1. Therefore, the
model fitting effect is good. In addition, the significance value of the analysis of variance is 0, which
is within the range of 0~0.05, which can indicate that the linear regression model established by
each parameter has extremely significant statistical significance, that is, the linear relationship is
significant. In the later stage of model establishment, a variety of prediction models represented
by decision tree are used. The final prediction accuracy is as follows: the accuracy of the decision
tree model based on information entropy is 85.6%, the accuracy of the decision tree model based
on the Gini index is 84.2%, and the accuracy of the decision tree (pre-pruning) based on the Gini
index is 86.6%. We found that the accuracy of the models is around 85%, and the decision tree
(pre-pruning) model based on the Gini index has the highest accuracy.
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Figure 1. Overall design
1. BERRITRTE
2.2. SPSS ¥iEL M BV St FILER
ARSCAEF SPSS M [F1 VA 53 #7410
SRV 1 Fros:
Table 1. Parameters
#1. BH
e P ZH
0 age A
1 sex 5] 1 =male, 0=female
2 cp Fsm2 a4 Fhy: H 1. AILOLOM, 2. ERALOSIR, 3. 089, 4. TER
3 trestbps R s
4 chol L7 I [ e
5 fbs 2 IR > 128 mg/dl, 1=true, 0= false
6 restecg HEOHBEBEE L, 2, 3)
7 thalach prie2l[Eof =iy g
8 exang BRI CEIR(L = yes, 0 = no)
9 oldpeak AR TR E ) 51 ST A (ST H 5.0 E LI E A K)
10 slope B3 mieE ST BUIEE(E 1: uploping [a) EATUAY, {H 2: float K, {E 3: downsloping I7] TR}
11 ca T FR MBS (0~3)
12 thal —Foh b el PO 2T ML MR (3 = 1B, 6= FEEBME, 7= nliFEH)
13 target A EH3(0 = no, 1 = true)

DOI: 10.12677/csa.2021.118216

2110

RGXIRE =SS


https://doi.org/10.12677/csa.2021.118216

HAT F

HIE REUS]— K TFEKRT 60%A 1T, =2HEL RGN E L bR AT DL A E RECk
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E R A RIS R R=0.719 BB R B 4F

TR ZE MO VE[ 6 1R 56 : W12 DW B 40 7 7576 B AH S PE B 382 H (A2 1) Durbin Watson table), i
WHBEZERAMSL . A5 DW = 1.032, BRZ RN,

Table 2. Linear regression analysis result®

2. EMEIFER®

Model R R Square Adjusted R Square Std. Error of the Estimate Durbin Waton

1 0.719° 0.518 0.496 0.35419 1.032

a. Predictors: (Constant), thal, restecg, fbs, thalach, chol, trestbps, ca, sex, cp, stope, exang, age, oldpeak. b. Dependent Variable: target.

AR Z [T BT R EEE <0.01 <0.05. ZRUHENERREE, WHAEEEHNEES
NSEGE LMK R BB RS E L g R R 3~5 Fis:

Table 3. ANOVA result®
F3. FESHER®

Model Sum of Square df Mean Square F Sig.
1 Regression 38.893 13 2.992 23.848 0.000°
Residual 36.255 289 0.125
Total 75.149 102

a. Predictors: (Constant), thal, restecg, fbs, thalach, chol, trestbps, ca, sex, cp, stope, exang, age, oldpeak. b. Dependent Variable: target.

Table 4. Significance analysis results of each feature®

T4 BEMHERZFMORER®

Unstandardized Coefficients Standardized Coefficients
Model t Sig.
B Std. Error Beta
(Constant) 0.899 0.293 2.830 0.005
age —0.001 0.003 —0.015 —0.304 0.761
sex —0.196 0.047 —0.183 —4.157 0.000
cp 0.113 0.022 0.233 5.036 0.000
trestbps —0.002 0.001 —-0.070 —1.583 0.114
chol 0.000 0.000 —0.037 —0.838 0.403
fbs 0.017 0.060 0.012 0.291 0.771
: restecg 0.050 0.040 0.053 1.249 0.213
thalach 0.003 0.001 0.139 2.671 0.008
exang —0.144 0.051 —0.136 —2.804 0.005
oldpeak —-0.059 0.023 —-0.137 —2.564 0.011
slope 0.079 0.042 0.098 1.863 0.063
ca —0.101 0.022 —-0.206 —4.603 0.000
thal —-0.119 0.036 —0.146 —-3.339 0.001

a. Dependent Variable: target.
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Table 5. Residual statistical results®

5 REGITER

Minimum Maximum Mean Std. Deviation N
Predicted Value —0.3457 1.2750 0.5446 0.35887 303
Residual —0.94748 0.93509 0.00000 0.34648 303
Std. Predicted Value —2.481 2.035 0.000 1.000 303
Std. Residual -2.675 2.640 0.000 0.978 303

a. Dependent Variable: target.
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Figure 2. Standardized residual histogram
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Normal P-P Plot of Regression Standardized Residual
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Figure 3. P-P plot of standardized residuals
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1) precision——F fE Z/HERf

2) recall—& 4 %/ [7] K

3) Fl-score——3& T 2 5 R A 4 R 1 7 AP 43

4) Support——FEAFRZE (A S AR 0/1) HH I 3

5) Accuracy——HL A HERF

6) macro average—— = FIME, RIFTAFR2E 45 R 1E

7) weighted average——INBCF-4MHE, B AT 2% 45 S INBC-241E

T I B T SRR ) TR SR B AR B 25 SR 0 1] 4 B

0.8561872989698997
precision recall  fl-score support

0 0.84 0.77 0.80 113
1 0.87 0.91 0.89 186

accuracy 0.86 299
macro avg 0.84 299
weighted avg 0.85 299

Figure 4. Result of information entropy based on decision tree model
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Figure 5. ROC curve of information entropy based on decision
tree model
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Figure 6. Result of Gini index based on decision tree model
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Figure 7. ROC curve of Gini index based on decision tree model
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Figure 8. Result of Gini index based on pre-pruning decision
tree model
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Figure 9. ROC curve of Gini index based on pre-pruning de-
cision tree model
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