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ДОДАТОК А  

Графічний матеріал кваліфікаційної роботи 
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ДОДАТОК Б  

Обробка програми  

 

 

Б.1 Код обробки програми 

 

df = pd.read_csv('../input/cardio_train.csv', sep=';') 
df.head() 
 
df['age_years'] = np.floor(df['age'] / 365.25) 
new_df = pd.get_dummies(df, columns=['cholesterol', 'gluc']) 
new_df.head() 
 
from sklearn.model_selection import train_test_split 
X = new_df.drop(['id', 'cardio', 'age'], axis=1) 
y = new_df['cardio'] 
X_train, X_valid, y_train, y_valid = train_test_split(X, 
y,test_size=0.3, random_state=2019) 
 
from sklearn.tree import DecisionTreeClassifier 
 
tree = DecisionTreeClassifier(max_depth=3, random_state=2019) 
tree.fit(X_train, y_train) 
 
DecisionTreeClassifier(class_weight=None, criterion='gini', 
max_depth=3, 
                       max_features=None, max_leaf_nodes=None, 
                       min_impurity_decrease=0.0, 
min_impurity_split=None, 
                       min_samples_leaf=1, min_samples_split=2, 
                       min_weight_fraction_leaf=0.0, 
presort=False, 
                       random_state=2019, splitter='best') 
 
 
from sklearn.tree import export_graphviz 
 
export_graphviz(tree, out_file='tree.dot', 
feature_names=X.columns) 
print(open('tree.dot').read())  
 
digraph Tree { 
node [shape=box] ; 
0 [label="ap_hi <= 129.5\ngini = 0.5\nsamples = 49000\nvalue = 
[24521, 24479]"] ; 
1 [label="age_years <= 54.5\ngini = 0.435\nsamples = 
28945\nvalue = [19707, 9238]"] ; 
0 -> 1 [labeldistance=2.5, labelangle=45, headlabel="True"] ; 
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2 [label="cholesterol_3 <= 0.5\ngini = 0.364\nsamples = 
17925\nvalue = [13643, 4282]"] ; 
1 -> 2 ; 
3 [label="gini = 0.348\nsamples = 17161\nvalue = [13316, 3845]"] 
; 
2 -> 3 ; 
4 [label="gini = 0.49\nsamples = 764\nvalue = [327, 437]"] ; 
2 -> 4 ; 
5 [label="cholesterol_3 <= 0.5\ngini = 0.495\nsamples = 
11020\nvalue = [6064, 4956]"] ; 
1 -> 5 ; 
6 [label="gini = 0.487\nsamples = 9877\nvalue = [5728, 4149]"] ; 
5 -> 6 ; 
7 [label="gini = 0.415\nsamples = 1143\nvalue = [336, 807]"] ; 
5 -> 7 ; 
8 [label="ap_hi <= 138.5\ngini = 0.365\nsamples = 20055\nvalue = 
[4814, 15241]"] ; 
0 -> 8 [labeldistance=2.5, labelangle=-45, headlabel="False"] ; 
9 [label="cholesterol_3 <= 0.5\ngini = 0.481\nsamples = 
6533\nvalue = [2636, 3897]"] ; 
8 -> 9 ; 
10 [label="gini = 0.495\nsamples = 5294\nvalue = [2379, 2915]"] 
; 
9 -> 10 ; 
11 [label="gini = 0.329\nsamples = 1239\nvalue = [257, 982]"] ; 
9 -> 11 ; 
12 [label="ap_hi <= 149.5\ngini = 0.27\nsamples = 13522\nvalue = 
[2178, 11344]"] ; 
8 -> 12 ; 
13 [label="gini = 0.302\nsamples = 6849\nvalue = [1269, 5580]"] 
; 
12 -> 13 ; 
14 [label="gini = 0.235\nsamples = 6673\nvalue = [909, 5764]"] ; 
12 -> 14 ; 
} 
 
from sklearn.metrics import accuracy_score 
 
y_pred = tree.predict(X_valid) 
accuracy_score(y_valid, y_pred) 
 
from sklearn.model_selection import GridSearchCV 
 
tree_params = {'max_depth': np.arange(2, 11), 
               'min_samples_leaf': np.arange(1, 10) 
              } 
 
tree_grid = GridSearchCV(tree, tree_params, cv=5, 
scoring='accuracy') # Cross validation by 5 blocks 
tree_grid.fit(X_train, y_train) 
 
GridSearchCV(cv=5, error_score='raise-deprecating', 
             estimator=DecisionTreeClassifier(class_weight=None, 
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                                              criterion='gini', 
max_depth=3, 
                                              max_features=None, 
                                              
max_leaf_nodes=None, 
                                              
min_impurity_decrease=0.0, 
                                              
min_impurity_split=None, 
                                              
min_samples_leaf=1, 
                                              
min_samples_split=2, 
                                              
min_weight_fraction_leaf=0.0, 
                                              presort=False, 
random_state=2019, 
                                              splitter='best'), 
             iid='warn', n_jobs=None, 
             param_grid={'max_depth': array([ 2,  3,  4,  5,  6,  
7,  8,  9, 10]), 
                         'min_samples_leaf': array([1, 2, 3, 4, 
5, 6, 7, 8, 9])}, 
             pre_dispatch='2*n_jobs', refit=True, 
return_train_score=False, 
             scoring='accuracy', verbose=0) 

 

tree_grid.best_params_ 
 
{'max_depth': 6, 'min_samples_leaf': 3} 
 
tree_grid.best_estimator_ 
 
DecisionTreeClassifier(class_weight=None, criterion='gini', 
max_depth=6, 
                       max_features=None, max_leaf_nodes=None, 
                       min_impurity_decrease=0.0, 
min_impurity_split=None, 
                       min_samples_leaf=3, min_samples_split=2, 
                       min_weight_fraction_leaf=0.0, 
presort=False, 
                       random_state=2019, splitter='best') 
 
 
tree_grid.best_score_ 
 
0.7309795918367347 
 
from sklearn.model_selection import GridSearchCV 
 
tree_params = {'max_depth': np.arange(2, 11)} 
 
tree_grid = GridSearchCV(tree, tree_params, cv=5, 
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scoring='accuracy')  
tree_grid.fit(X_train, y_train) 
 
GridSearchCV(cv=5, error_score='raise-deprecating', 
             estimator=DecisionTreeClassifier(class_weight=None, 
                                              criterion='gini', 
max_depth=3, 
                                              max_features=None, 
                                              
max_leaf_nodes=None, 
                                              
min_impurity_decrease=0.0, 
                                              
min_impurity_split=None, 
                                              
min_samples_leaf=1, 
                                              
min_samples_split=2, 
                                              
min_weight_fraction_leaf=0.0, 
                                              presort=False, 
random_state=2019, 
                                              splitter='best'), 
             iid='warn', n_jobs=None, 
             param_grid={'max_depth': array([ 2,  3,  4,  5,  6,  
7,  8,  9, 10])}, 
             pre_dispatch='2*n_jobs', refit=True, 
return_train_score=False, 
             scoring='accuracy', verbose=0) 
 
tree_grid.best_params_ 
 
{'max_depth': 6} 
 
tree_params_2 = {'min_samples_leaf': np.arange(1, 10), 
               'max_depth': [6]} 
 
tree_grid_2 = GridSearchCV(tree, tree_params_2, cv=5, 
scoring='accuracy')  
tree_grid_2.fit(X_train, y_train) 
 
GridSearchCV(cv=5, error_score='raise-deprecating', 
             estimator=DecisionTreeClassifier(class_weight=None, 
                                              criterion='gini', 
max_depth=3, 
                                              max_features=None, 
                                              
max_leaf_nodes=None, 
                                              
min_impurity_decrease=0.0, 
                                              
min_impurity_split=None, 
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min_samples_leaf=1, 
                                              
min_samples_split=2, 
                                              
min_weight_fraction_leaf=0.0, 
                                              presort=False, 
random_state=2019, 
                                              splitter='best'), 
             iid='warn', n_jobs=None, 
             param_grid={'max_depth': [6], 
                         'min_samples_leaf': array([1, 2, 3, 4, 
5, 6, 7, 8, 9])}, 
             pre_dispatch='2*n_jobs', refit=True, 
return_train_score=False, 
             scoring='accuracy', verbose=0) 
 
tree_grid_2.best_params_ 
 
{'max_depth': 6, 'min_samples_leaf': 3} 
 
import matplotlib.pyplot as plt 
 
fig, ax = plt.subplots(nrows=1, ncols=2, sharey=True)  
ax[0].plot(tree_params['max_depth'], 
tree_grid.cv_results_['mean_test_score']) # accuracy vs 
max_depth 
ax[0].set_xlabel('max_depth') 
ax[0].set_ylabel('Mean accuracy on test set') 
 
ax[1].plot(tree_params_2['min_samples_leaf'], 
tree_grid_2.cv_results_['mean_test_score']) # accuracy vs 
min_samples_leaf 
ax[1].set_xlabel('min_samples_leaf') 
ax[1].set_ylabel('Mean accuracy on test set') 
 
pd.DataFrame(tree_grid.cv_results_).head().T 
 
best_tree = tree_grid.best_estimator_ 
y_pred = best_tree.predict(X_valid) 
accuracy_score(y_valid, y_pred) 
 
0.7320952380952381 
 
export_graphviz(best_tree, out_file='best_tree.dot', 
feature_names=X.columns) 
print(open('best_tree.dot').read())  
 
digraph Tree { 
node [shape=box] ; 
0 [label="ap_hi <= 129.5\ngini = 0.5\nsamples = 49000\nvalue = 
[24521, 24479]"] ; 
1 [label="age_years <= 54.5\ngini = 0.435\nsamples = 
28945\nvalue = [19707, 9238]"] ; 
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0 -> 1 [labeldistance=2.5, labelangle=45, headlabel="True"] ; 
2 [label="cholesterol_3 <= 0.5\ngini = 0.364\nsamples = 
17925\nvalue = [13643, 4282]"] ; 
1 -> 2 ; 
3 [label="age_years <= 43.5\ngini = 0.348\nsamples = 
17161\nvalue = [13316, 3845]"] ; 
2 -> 3 ; 
4 [label="cholesterol_2 <= 0.5\ngini = 0.239\nsamples = 
4568\nvalue = [3935, 633]"] ; 
3 -> 4 ; 
5 [label="ap_hi <= 113.5\ngini = 0.214\nsamples = 4121\nvalue = 
[3618, 503]"] ; 
4 -> 5 ; 
6 [label="gini = 0.154\nsamples = 1741\nvalue = [1595, 146]"] ; 
5 -> 6 ; 
7 [label="gini = 0.255\nsamples = 2380\nvalue = [2023, 357]"] ; 
5 -> 7 ; 
8 [label="weight <= 81.5\ngini = 0.412\nsamples = 447\nvalue = 
[317, 130]"] ; 
4 -> 8 ; 
9 [label="gini = 0.374\nsamples = 338\nvalue = [254, 84]"] ; 
8 -> 9 ; 
10 [label="gini = 0.488\nsamples = 109\nvalue = [63, 46]"] ; 
8 -> 10 ; 
11 [label="ap_hi <= 119.5\ngini = 0.38\nsamples = 12593\nvalue = 
[9381, 3212]"] ; 
3 -> 11 ; 
12 [label="weight <= 64.5\ngini = 0.323\nsamples = 4152\nvalue = 
[3312, 840]"] ; 
11 -> 12 ; 
13 [label="gini = 0.249\nsamples = 1599\nvalue = [1366, 233]"] ; 
12 -> 13 ; 
14 [label="gini = 0.362\nsamples = 2553\nvalue = [1946, 607]"] ; 
12 -> 14 ; 
15 [label="cholesterol_1 <= 0.5\ngini = 0.404\nsamples = 
8441\nvalue = [6069, 2372]"] ; 
11 -> 15 ; 
16 [label="gini = 0.476\nsamples = 795\nvalue = [485, 310]"] ; 
15 -> 16 ; 
17 [label="gini = 0.394\nsamples = 7646\nvalue = [5584, 2062]"] 
; 
15 -> 17 ; 
18 [label="gluc_3 <= 0.5\ngini = 0.49\nsamples = 764\nvalue = 
[327, 437]"] ; 
2 -> 18 ; 
19 [label="ap_lo <= 71.5\ngini = 0.368\nsamples = 325\nvalue = 
[79, 246]"] ; 
18 -> 19 ; 
20 [label="height <= 152.5\ngini = 0.477\nsamples = 84\nvalue = 
[33, 51]"] ; 
19 -> 20 ; 
21 [label="gini = 0.278\nsamples = 6\nvalue = [5, 1]"] ; 
20 -> 21 ; 
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22 [label="gini = 0.46\nsamples = 78\nvalue = [28, 50]"] ; 
20 -> 22 ; 
23 [label="age_years <= 51.5\ngini = 0.309\nsamples = 241\nvalue 
= [46, 195]"] ; 
19 -> 23 ; 
24 [label="gini = 0.259\nsamples = 170\nvalue = [26, 144]"] ; 
23 -> 24 ; 
25 [label="gini = 0.405\nsamples = 71\nvalue = [20, 51]"] ; 
23 -> 25 ; 
26 [label="weight <= 80.5\ngini = 0.492\nsamples = 439\nvalue = 
[248, 191]"] ; 
18 -> 26 ; 
27 [label="ap_lo <= 74.5\ngini = 0.469\nsamples = 348\nvalue = 
[217, 131]"] ; 
26 -> 27 ; 
28 [label="gini = 0.366\nsamples = 87\nvalue = [66, 21]"] ; 
27 -> 28 ; 
29 [label="gini = 0.488\nsamples = 261\nvalue = [151, 110]"] ; 
27 -> 29 ; 
30 [label="height <= 171.5\ngini = 0.449\nsamples = 91\nvalue = 
[31, 60]"] ; 
26 -> 30 ; 
31 [label="gini = 0.313\nsamples = 67\nvalue = [13, 54]"] ; 
30 -> 31 ; 
32 [label="gini = 0.375\nsamples = 24\nvalue = [18, 6]"] ; 
30 -> 32 ; 
33 [label="cholesterol_3 <= 0.5\ngini = 0.495\nsamples = 
11020\nvalue = [6064, 4956]"] ; 
1 -> 33 ; 
34 [label="age_years <= 60.5\ngini = 0.487\nsamples = 
9877\nvalue = [5728, 4149]"] ; 
33 -> 34 ; 
35 [label="ap_hi <= 119.0\ngini = 0.472\nsamples = 7292\nvalue = 
[4511, 2781]"] ; 
34 -> 35 ; 
36 [label="weight <= 91.5\ngini = 0.415\nsamples = 1854\nvalue = 
[1310, 544]"] ; 
35 -> 36 ; 
37 [label="gini = 0.402\nsamples = 1755\nvalue = [1265, 490]"] ; 
36 -> 37 ; 
38 [label="gini = 0.496\nsamples = 99\nvalue = [45, 54]"] ; 
36 -> 38 ; 
39 [label="active <= 0.5\ngini = 0.484\nsamples = 5438\nvalue = 
[3201, 2237]"] ; 
35 -> 39 ; 
40 [label="gini = 0.5\nsamples = 1094\nvalue = [564, 530]"] ; 
39 -> 40 ; 
41 [label="gini = 0.477\nsamples = 4344\nvalue = [2637, 1707]"] 
; 
39 -> 41 ; 
42 [label="weight <= 52.5\ngini = 0.498\nsamples = 2585\nvalue = 
[1217, 1368]"] ; 
34 -> 42 ; 
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43 [label="ap_lo <= 79.5\ngini = 0.448\nsamples = 115\nvalue = 
[76, 39]"] ; 
42 -> 43 ; 
44 [label="gini = 0.334\nsamples = 52\nvalue = [41, 11]"] ; 
43 -> 44 ; 
45 [label="gini = 0.494\nsamples = 63\nvalue = [35, 28]"] ; 
43 -> 45 ; 
46 [label="active <= 0.5\ngini = 0.497\nsamples = 2470\nvalue = 
[1141, 1329]"] ; 
42 -> 46 ; 
47 [label="gini = 0.478\nsamples = 520\nvalue = [205, 315]"] ; 
46 -> 47 ; 
48 [label="gini = 0.499\nsamples = 1950\nvalue = [936, 1014]"] ; 
46 -> 48 ; 
49 [label="weight <= 70.5\ngini = 0.415\nsamples = 1143\nvalue = 
[336, 807]"] ; 
33 -> 49 ; 
50 [label="age_years <= 60.5\ngini = 0.466\nsamples = 538\nvalue 
= [199, 339]"] ; 
49 -> 50 ; 
51 [label="height <= 161.5\ngini = 0.489\nsamples = 366\nvalue = 
[156, 210]"] ; 
50 -> 51 ; 
52 [label="gini = 0.458\nsamples = 163\nvalue = [58, 105]"] ; 
51 -> 52 ; 
53 [label="gini = 0.499\nsamples = 203\nvalue = [98, 105]"] ; 
51 -> 53 ; 
54 [label="age_years <= 63.5\ngini = 0.375\nsamples = 172\nvalue 
= [43, 129]"] ; 
50 -> 54 ; 
55 [label="gini = 0.407\nsamples = 144\nvalue = [41, 103]"] ; 
54 -> 55 ; 
56 [label="gini = 0.133\nsamples = 28\nvalue = [2, 26]"] ; 
54 -> 56 ; 
57 [label="height <= 185.5\ngini = 0.35\nsamples = 605\nvalue = 
[137, 468]"] ; 
49 -> 57 ; 
58 [label="age_years <= 60.5\ngini = 0.343\nsamples = 600\nvalue 
= [132, 468]"] ; 
57 -> 58 ; 
59 [label="gini = 0.377\nsamples = 389\nvalue = [98, 291]"] ; 
58 -> 59 ; 
60 [label="gini = 0.27\nsamples = 211\nvalue = [34, 177]"] ; 
58 -> 60 ; 
61 [label="gini = 0.0\nsamples = 5\nvalue = [5, 0]"] ; 
57 -> 61 ; 
62 [label="ap_hi <= 138.5\ngini = 0.365\nsamples = 20055\nvalue 
= [4814, 15241]"] ; 
0 -> 62 [labeldistance=2.5, labelangle=-45, headlabel="False"] ; 
63 [label="cholesterol_3 <= 0.5\ngini = 0.481\nsamples = 
6533\nvalue = [2636, 3897]"] ; 
62 -> 63 ; 
64 [label="age_years <= 58.5\ngini = 0.495\nsamples = 
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5294\nvalue = [2379, 2915]"] ; 
63 -> 64 ; 
65 [label="ap_lo <= 88.5\ngini = 0.5\nsamples = 3797\nvalue = 
[1839, 1958]"] ; 
64 -> 65 ; 
66 [label="age_years <= 41.5\ngini = 0.498\nsamples = 
2245\nvalue = [1189, 1056]"] ; 
65 -> 66 ; 
67 [label="gini = 0.439\nsamples = 157\nvalue = [106, 51]"] ; 
66 -> 67 ; 
68 [label="gini = 0.499\nsamples = 2088\nvalue = [1083, 1005]"] 
; 
66 -> 68 ; 
69 [label="smoke <= 0.5\ngini = 0.487\nsamples = 1552\nvalue = 
[650, 902]"] ; 
65 -> 69 ; 
70 [label="gini = 0.482\nsamples = 1391\nvalue = [562, 829]"] ; 
69 -> 70 ; 
71 [label="gini = 0.496\nsamples = 161\nvalue = [88, 73]"] ; 
69 -> 71 ; 
72 [label="age_years <= 61.5\ngini = 0.461\nsamples = 
1497\nvalue = [540, 957]"] ; 
64 -> 72 ; 
73 [label="smoke <= 0.5\ngini = 0.482\nsamples = 849\nvalue = 
[343, 506]"] ; 
72 -> 73 ; 
74 [label="gini = 0.475\nsamples = 779\nvalue = [303, 476]"] ; 
73 -> 74 ; 
75 [label="gini = 0.49\nsamples = 70\nvalue = [40, 30]"] ; 
73 -> 75 ; 
76 [label="weight <= 55.5\ngini = 0.423\nsamples = 648\nvalue = 
[197, 451]"] ; 
72 -> 76 ; 
77 [label="gini = 0.499\nsamples = 25\nvalue = [13, 12]"] ; 
76 -> 77 ; 
78 [label="gini = 0.416\nsamples = 623\nvalue = [184, 439]"] ; 
76 -> 78 ; 
79 [label="gluc_3 <= 0.5\ngini = 0.329\nsamples = 1239\nvalue = 
[257, 982]"] ; 
63 -> 79 ; 
80 [label="weight <= 84.5\ngini = 0.287\nsamples = 748\nvalue = 
[130, 618]"] ; 
79 -> 80 ; 
81 [label="weight <= 80.5\ngini = 0.314\nsamples = 497\nvalue = 
[97, 400]"] ; 
80 -> 81 ; 
82 [label="gini = 0.285\nsamples = 436\nvalue = [75, 361]"] ; 
81 -> 82 ; 
83 [label="gini = 0.461\nsamples = 61\nvalue = [22, 39]"] ; 
81 -> 83 ; 
84 [label="age_years <= 50.5\ngini = 0.228\nsamples = 251\nvalue 
= [33, 218]"] ; 
80 -> 84 ; 
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85 [label="gini = 0.098\nsamples = 58\nvalue = [3, 55]"] ; 
84 -> 85 ; 
86 [label="gini = 0.263\nsamples = 193\nvalue = [30, 163]"] ; 
84 -> 86 ; 
87 [label="height <= 156.5\ngini = 0.384\nsamples = 491\nvalue = 
[127, 364]"] ; 
79 -> 87 ; 
88 [label="age_years <= 40.5\ngini = 0.247\nsamples = 104\nvalue 
= [15, 89]"] ; 
87 -> 88 ; 
89 [label="gini = 0.0\nsamples = 1\nvalue = [1, 0]"] ; 
88 -> 89 ; 
90 [label="gini = 0.235\nsamples = 103\nvalue = [14, 89]"] ; 
88 -> 90 ; 
91 [label="weight <= 83.5\ngini = 0.411\nsamples = 387\nvalue = 
[112, 275]"] ; 
87 -> 91 ; 
92 [label="gini = 0.451\nsamples = 239\nvalue = [82, 157]"] ; 
91 -> 92 ; 
93 [label="gini = 0.323\nsamples = 148\nvalue = [30, 118]"] ; 
91 -> 93 ; 
94 [label="ap_hi <= 149.5\ngini = 0.27\nsamples = 13522\nvalue = 
[2178, 11344]"] ; 
62 -> 94 ; 
95 [label="gluc_3 <= 0.5\ngini = 0.302\nsamples = 6849\nvalue = 
[1269, 5580]"] ; 
94 -> 95 ; 
96 [label="age_years <= 60.5\ngini = 0.294\nsamples = 
6133\nvalue = [1099, 5034]"] ; 
95 -> 96 ; 
97 [label="cholesterol_1 <= 0.5\ngini = 0.303\nsamples = 
5034\nvalue = [938, 4096]"] ; 
96 -> 97 ; 
98 [label="gini = 0.278\nsamples = 1622\nvalue = [270, 1352]"] ; 
97 -> 98 ; 
99 [label="gini = 0.315\nsamples = 3412\nvalue = [668, 2744]"] ; 
97 -> 99 ; 
100 [label="ap_lo <= 62.5\ngini = 0.25\nsamples = 1099\nvalue = 
[161, 938]"] ; 
96 -> 100 ; 
101 [label="gini = 0.497\nsamples = 13\nvalue = [6, 7]"] ; 
100 -> 101 ; 
102 [label="gini = 0.245\nsamples = 1086\nvalue = [155, 931]"] ; 
100 -> 102 ; 
103 [label="age_years <= 62.5\ngini = 0.362\nsamples = 
716\nvalue = [170, 546]"] ; 
95 -> 103 ; 
104 [label="weight <= 90.5\ngini = 0.377\nsamples = 643\nvalue = 
[162, 481]"] ; 
103 -> 104 ; 
105 [label="gini = 0.353\nsamples = 489\nvalue = [112, 377]"] ; 
104 -> 105 ; 
106 [label="gini = 0.439\nsamples = 154\nvalue = [50, 104]"] ; 
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104 -> 106 ; 
107 [label="alco <= 0.5\ngini = 0.195\nsamples = 73\nvalue = [8, 
65]"] ; 
103 -> 107 ; 
108 [label="gini = 0.176\nsamples = 72\nvalue = [7, 65]"] ; 
107 -> 108 ; 
109 [label="gini = 0.0\nsamples = 1\nvalue = [1, 0]"] ; 
107 -> 109 ; 
110 [label="ap_lo <= 68.0\ngini = 0.235\nsamples = 6673\nvalue = 
[909, 5764]"] ; 
94 -> 110 ; 
111 [label="ap_hi <= 249.5\ngini = 0.483\nsamples = 66\nvalue = 
[27, 39]"] ; 
110 -> 111 ; 
112 [label="weight <= 58.5\ngini = 0.436\nsamples = 56\nvalue = 
[18, 38]"] ; 
111 -> 112 ; 
113 [label="gini = 0.0\nsamples = 8\nvalue = [0, 8]"] ; 
112 -> 113 ; 
114 [label="gini = 0.469\nsamples = 48\nvalue = [18, 30]"] ; 
112 -> 114 ; 
115 [label="weight <= 80.5\ngini = 0.18\nsamples = 10\nvalue = 
[9, 1]"] ; 
111 -> 115 ; 
116 [label="gini = 0.0\nsamples = 9\nvalue = [9, 0]"] ; 
115 -> 116 ; 
117 [label="gini = 0.0\nsamples = 1\nvalue = [0, 1]"] ; 
115 -> 117 ; 
118 [label="gluc_3 <= 0.5\ngini = 0.231\nsamples = 6607\nvalue = 
[882, 5725]"] ; 
110 -> 118 ; 
119 [label="ap_hi <= 12255.0\ngini = 0.225\nsamples = 
6014\nvalue = [778, 5236]"] ; 
118 -> 119 ; 
120 [label="gini = 0.225\nsamples = 6011\nvalue = [776, 5235]"] 
; 
119 -> 120 ; 
121 [label="gini = 0.444\nsamples = 3\nvalue = [2, 1]"] ; 
119 -> 121 ; 
122 [label="height <= 166.5\ngini = 0.289\nsamples = 593\nvalue 
= [104, 489]"] ; 
118 -> 122 ; 
123 [label="gini = 0.242\nsamples = 390\nvalue = [55, 335]"] ; 
122 -> 123 ; 
124 [label="gini = 0.366\nsamples = 203\nvalue = [49, 154]"] ; 
122 -> 124 ; 
} 
 

 
 
 
 

 


