
 import pandas as pd
 import matplotlib.pyplot as plt
 from sklearn.model_selection import train_test_split
 from sklearn.metrics import (
    precision_score, recall_score, accuracy_score, f1_score,
    confusion_matrix, ConfusionMatrixDisplay,roc_curve,auc
 )
 from sklearn.tree import DecisionTreeClassifier
 from sklearn.neighbors import KNeighborsClassifier
 from sklearn.linear_model import LogisticRegression
 from sklearn.naive_bayes import GaussianNB
 from sklearn.ensemble import RandomForestClassifier
 from sklearn.svm import SVC

 pre_data = pd.read_csv(r"C:\\Users\\TATIREDDY\\Documents\\NareshIT\\preprocessd

X = pre_data.drop('churn', axis=1)
y = pre_data['churn']

 X_train,X_test,y_train,y_test=train_test_split(X,y,test_size=0.2,random_state=1

# model developement
models={'Decission Tree':DecisionTreeClassifier(),
       'KNN':KNeighborsClassifier(),
       'Logistic Reg':LogisticRegression(),
       'Naive Bayes':GaussianNB(),
       'Random Forest':RandomForestClassifier(),
       'SVM':SVC(probability=True)
 }

m=models.items()
m

dict_items([('Decission Tree', DecisionTreeClassifier()), ('KNN', KNeighborsCla
ssifier()), ('Logistic Reg', LogisticRegression()), ('Naive Bayes', GaussianNB
()), ('Random Forest', RandomForestClassifier()), ('SVM', SVC(probability=Tru
e))])

results={}
roc_data={}
for name,model in m:
    model.fit(X_train,y_train)
    y_pred=model.predict(X_test)
    y_prob=model.predict_proba(X_test)[:,1]
    acc=accuracy_score(y_test, y_pred)
    prec=precision_score(y_test, y_pred)
    rec=recall_score(y_test, y_pred)
    f1=f1_score(y_test, y_pred)
    fpr,tpr,_=roc_curve(y_test, y_prob)
    auc_score=auc(fpr, tpr)
    results[name]=[acc,prec,rec,f1,auc_score]
    roc_data[name]=(fpr,tpr)
 #print(results)
 #print(roc_data)

matrices data frame
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 metrics_df = pd.DataFrame(results, index=["Accuracy", "Precision", "Recall", "F
 print(metrics_df)

                  Decission Tree       KNN  Logistic Reg  Naive Bayes  \
Accuracy                0.876833  0.879765      0.739003     0.775660   
Precision               0.854749  0.813725      0.736686     0.789969   
Recall                  0.905325  0.982249      0.736686     0.745562   
F1 Score                0.879310  0.890080      0.736686     0.767123   
confusion_matrix        0.877081  0.959397      0.807692     0.825882   

                  Random Forest       SVM  
Accuracy               0.923754  0.879765  
Precision              0.928144  0.887879  
Recall                 0.917160  0.866864  
F1 Score               0.922619  0.877246  
confusion_matrix       0.980249  0.927541  

subplots

fig, axes = plt.subplots(2, 3, figsize=(18, 10))
axes = axes.ravel() # converts 1d array

for idx, (name, model) in enumerate(models.items()):
    
    y_pred = model.predict(X_test)
    cm = confusion_matrix(y_test, y_pred)
    disp = ConfusionMatrixDisplay(cm)
    disp.plot(ax=axes[idx], cmap='Reds', colorbar=False)
    axes[idx].set_title(name)
plt.suptitle("Confusion Matrices", fontsize=16)
plt.tight_layout(rect=[0, 0.03, 1, 0.95]) #it avoids overlapping between two plo
plt.show()

axes
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array([<Axes: title={'center': 'Decission Tree'}, xlabel='Predicted label', yla
bel='True label'>,
       <Axes: title={'center': 'KNN'}, xlabel='Predicted label', ylabel='True l
abel'>,
       <Axes: title={'center': 'Logistic Reg'}, xlabel='Predicted label', ylabe
l='True label'>,
       <Axes: title={'center': 'Naive Bayes'}, xlabel='Predicted label', ylabel
='True label'>,
       <Axes: title={'center': 'Random Forest'}, xlabel='Predicted label', ylab
el='True label'>,
       <Axes: title={'center': 'SVM'}, xlabel='Predicted label', ylabel='True l
abel'>],
      dtype=object)

idx

5

axes[idx]

<Axes: title={'center': 'SVM'}, xlabel='Predicted label', ylabel='True label'>

roc_data
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{'Decission Tree': (array([0.        , 0.15116279, 1.        ]),
  array([0.        , 0.90532544, 1.        ])),
 'KNN': (array([0.        , 0.04360465, 0.11918605, 0.22093023, 0.36337209,
         0.53488372, 1.        ]),
  array([0.        , 0.83431953, 0.92899408, 0.98224852, 0.99704142,
         1.        , 1.        ])),
 'Logistic Reg': (array([0.        , 0.        , 0.        , 0.00290698, 0.0029
0698,
         0.00581395, 0.00581395, 0.00872093, 0.00872093, 0.01162791,
         0.01162791, 0.01744186, 0.01744186, 0.02034884, 0.02034884,
         0.02325581, 0.02325581, 0.02616279, 0.02616279, 0.02906977,
         0.02906977, 0.03197674, 0.03197674, 0.03488372, 0.03488372,
         0.0377907 , 0.0377907 , 0.04069767, 0.04069767, 0.04360465,
         0.04360465, 0.0494186 , 0.0494186 , 0.05232558, 0.05232558,
         0.05523256, 0.05523256, 0.05813953, 0.05813953, 0.06104651,
         0.06104651, 0.06395349, 0.06395349, 0.06686047, 0.06686047,
         0.06976744, 0.06976744, 0.0755814 , 0.0755814 , 0.07848837,
         0.07848837, 0.08139535, 0.08139535, 0.08430233, 0.08430233,
         0.0872093 , 0.0872093 , 0.09011628, 0.09011628, 0.09593023,
         0.09593023, 0.09883721, 0.09883721, 0.10174419, 0.10174419,
         0.10465116, 0.10465116, 0.10755814, 0.10755814, 0.11046512,
         0.11046512, 0.11918605, 0.11918605, 0.12209302, 0.12209302,
         0.125     , 0.125     , 0.12790698, 0.12790698, 0.13662791,
         0.13662791, 0.13953488, 0.13953488, 0.14244186, 0.14244186,
         0.14534884, 0.14534884, 0.15116279, 0.15116279, 0.15406977,
         0.15406977, 0.15697674, 0.15697674, 0.1627907 , 0.1627907 ,
         0.16860465, 0.16860465, 0.17732558, 0.17732558, 0.18023256,
         0.18023256, 0.18313953, 0.18313953, 0.18604651, 0.18604651,
         0.18895349, 0.18895349, 0.19186047, 0.19186047, 0.19476744,
         0.19476744, 0.20348837, 0.20348837, 0.20639535, 0.20639535,
         0.2122093 , 0.2122093 , 0.21511628, 0.21511628, 0.22093023,
         0.22093023, 0.23546512, 0.23546512, 0.23837209, 0.23837209,
         0.24418605, 0.24418605, 0.25      , 0.25      , 0.25581395,
         0.25581395, 0.26162791, 0.26162791, 0.26744186, 0.26744186,
         0.27034884, 0.27034884, 0.27616279, 0.27616279, 0.28197674,
         0.28197674, 0.29360465, 0.29360465, 0.29651163, 0.29651163,
         0.30232558, 0.30232558, 0.30523256, 0.30523256, 0.30813953,
         0.30813953, 0.31686047, 0.31686047, 0.31976744, 0.31976744,
         0.3255814 , 0.3255814 , 0.33430233, 0.33430233, 0.34302326,
         0.34302326, 0.34883721, 0.34883721, 0.35174419, 0.35174419,
         0.35755814, 0.35755814, 0.36337209, 0.36337209, 0.37209302,
         0.37209302, 0.37790698, 0.37790698, 0.38662791, 0.38662791,
         0.4127907 , 0.4127907 , 0.42151163, 0.42151163, 0.42732558,
         0.42732558, 0.44186047, 0.44186047, 0.44476744, 0.44476744,
         0.45639535, 0.45639535, 0.45930233, 0.45930233, 0.46511628,
         0.46511628, 0.47383721, 0.47383721, 0.47965116, 0.47965116,
         0.49709302, 0.49709302, 0.5       , 0.5       , 0.52325581,
         0.52325581, 0.52616279, 0.52616279, 0.53197674, 0.53197674,
         0.56104651, 0.56104651, 0.58139535, 0.58139535, 0.58430233,
         0.58430233, 0.5872093 , 0.5872093 , 0.59011628, 0.59011628,
         0.63372093, 0.63372093, 0.63662791, 0.63662791, 0.65116279,
         0.65116279, 0.66569767, 0.66569767, 0.68023256, 0.68023256,
         0.68895349, 0.68895349, 0.70639535, 0.70639535, 0.71511628,
         0.71511628, 0.73255814, 0.73255814, 0.74709302, 0.74709302,
         0.75      , 0.75      , 0.77034884, 0.77034884, 0.77906977,
         0.77906977, 0.78488372, 0.78488372, 0.79069767, 0.79069767,
         0.81395349, 0.81395349, 0.81686047, 0.81686047, 0.84883721,
         0.84883721, 0.9127907 , 0.9127907 , 0.95639535, 0.95639535,
         0.98546512, 0.98546512, 1.        ]),
  array([0.        , 0.00295858, 0.02366864, 0.02366864, 0.08579882,
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         0.08579882, 0.11242604, 0.11242604, 0.12130178, 0.12130178,
         0.13017751, 0.13017751, 0.14201183, 0.14201183, 0.14497041,
         0.14497041, 0.15976331, 0.15976331, 0.18343195, 0.18343195,
         0.20710059, 0.20710059, 0.21301775, 0.21301775, 0.22189349,
         0.22189349, 0.24852071, 0.24852071, 0.25443787, 0.25443787,
         0.26035503, 0.26035503, 0.26331361, 0.26331361, 0.26627219,
         0.26627219, 0.26923077, 0.26923077, 0.27514793, 0.27514793,
         0.31952663, 0.31952663, 0.32248521, 0.32248521, 0.33727811,
         0.33727811, 0.34615385, 0.34615385, 0.35502959, 0.35502959,
         0.36686391, 0.36686391, 0.38461538, 0.38461538, 0.38757396,
         0.38757396, 0.42011834, 0.42011834, 0.44674556, 0.44674556,
         0.46153846, 0.46153846, 0.46449704, 0.46449704, 0.46745562,
         0.46745562, 0.4704142 , 0.4704142 , 0.47337278, 0.47337278,
         0.49408284, 0.49408284, 0.51183432, 0.51183432, 0.51775148,
         0.51775148, 0.52071006, 0.52071006, 0.55621302, 0.55621302,
         0.5591716 , 0.5591716 , 0.60059172, 0.60059172, 0.6035503 ,
         0.6035503 , 0.60650888, 0.60650888, 0.60946746, 0.60946746,
         0.61538462, 0.61538462, 0.63609467, 0.63609467, 0.63905325,
         0.63905325, 0.64497041, 0.64497041, 0.64792899, 0.64792899,
         0.65088757, 0.65088757, 0.66863905, 0.66863905, 0.67159763,
         0.67159763, 0.67455621, 0.67455621, 0.67751479, 0.67751479,
         0.68343195, 0.68343195, 0.68639053, 0.68639053, 0.69526627,
         0.69526627, 0.69822485, 0.69822485, 0.70414201, 0.70414201,
         0.70710059, 0.70710059, 0.71005917, 0.71005917, 0.71301775,
         0.71301775, 0.72189349, 0.72189349, 0.72485207, 0.72485207,
         0.73668639, 0.73668639, 0.73964497, 0.73964497, 0.74556213,
         0.74556213, 0.75147929, 0.75147929, 0.75443787, 0.75443787,
         0.76331361, 0.76331361, 0.76627219, 0.76627219, 0.76923077,
         0.76923077, 0.77810651, 0.77810651, 0.79585799, 0.79585799,
         0.80473373, 0.80473373, 0.80769231, 0.80769231, 0.81360947,
         0.81360947, 0.81656805, 0.81656805, 0.81952663, 0.81952663,
         0.82248521, 0.82248521, 0.82544379, 0.82544379, 0.82840237,
         0.82840237, 0.83727811, 0.83727811, 0.84023669, 0.84023669,
         0.84319527, 0.84319527, 0.84615385, 0.84615385, 0.84911243,
         0.84911243, 0.85207101, 0.85207101, 0.85502959, 0.85502959,
         0.85798817, 0.85798817, 0.86390533, 0.86390533, 0.86686391,
         0.86686391, 0.87278107, 0.87278107, 0.87869822, 0.87869822,
         0.88757396, 0.88757396, 0.89053254, 0.89053254, 0.8964497 ,
         0.8964497 , 0.89940828, 0.89940828, 0.90236686, 0.90236686,
         0.90532544, 0.90532544, 0.90828402, 0.90828402, 0.9112426 ,
         0.9112426 , 0.91715976, 0.91715976, 0.92011834, 0.92011834,
         0.92307692, 0.92307692, 0.9260355 , 0.9260355 , 0.92899408,
         0.92899408, 0.93195266, 0.93195266, 0.93491124, 0.93491124,
         0.93786982, 0.93786982, 0.9408284 , 0.9408284 , 0.94674556,
         0.94674556, 0.94970414, 0.94970414, 0.95266272, 0.95266272,
         0.9556213 , 0.9556213 , 0.95857988, 0.95857988, 0.96153846,
         0.96153846, 0.96745562, 0.96745562, 0.9704142 , 0.9704142 ,
         0.97337278, 0.97337278, 0.97928994, 0.97928994, 0.98224852,
         0.98224852, 0.9852071 , 0.9852071 , 0.98816568, 0.98816568,
         0.99112426, 0.99112426, 0.99408284, 0.99408284, 0.99704142,
         0.99704142, 1.        , 1.        ])),
 'Naive Bayes': (array([0.        , 0.        , 0.        , 0.00290698, 0.00290
698,
         0.00581395, 0.00581395, 0.00872093, 0.00872093, 0.01162791,
         0.01162791, 0.01453488, 0.01453488, 0.01744186, 0.01744186,
         0.02325581, 0.02325581, 0.02616279, 0.02616279, 0.02906977,
         0.02906977, 0.03197674, 0.03197674, 0.03488372, 0.03488372,
         0.04360465, 0.04360465, 0.04651163, 0.04651163, 0.0494186 ,
         0.0494186 , 0.05232558, 0.05232558, 0.05523256, 0.05523256,
         0.05813953, 0.05813953, 0.06104651, 0.06104651, 0.06395349,



         0.06395349, 0.06686047, 0.06686047, 0.06976744, 0.06976744,
         0.07267442, 0.07267442, 0.07848837, 0.07848837, 0.0872093 ,
         0.0872093 , 0.09011628, 0.09011628, 0.09302326, 0.09302326,
         0.09593023, 0.09593023, 0.09883721, 0.09883721, 0.10174419,
         0.10174419, 0.10465116, 0.10465116, 0.11046512, 0.11046512,
         0.11627907, 0.11627907, 0.125     , 0.125     , 0.13081395,
         0.13081395, 0.13372093, 0.13372093, 0.14534884, 0.14534884,
         0.15116279, 0.15116279, 0.15406977, 0.15406977, 0.1627907 ,
         0.1627907 , 0.17151163, 0.17151163, 0.17732558, 0.17732558,
         0.18023256, 0.18023256, 0.18895349, 0.18895349, 0.19186047,
         0.19186047, 0.19476744, 0.19476744, 0.2005814 , 0.2005814 ,
         0.20348837, 0.20348837, 0.20639535, 0.20639535, 0.21802326,
         0.21802326, 0.22674419, 0.22674419, 0.23255814, 0.23255814,
         0.23837209, 0.23837209, 0.24127907, 0.24127907, 0.24709302,
         0.24709302, 0.25290698, 0.25290698, 0.25872093, 0.25872093,
         0.26453488, 0.26453488, 0.27906977, 0.27906977, 0.28488372,
         0.28488372, 0.29069767, 0.29069767, 0.31395349, 0.31395349,
         0.31976744, 0.31976744, 0.3255814 , 0.3255814 , 0.3372093 ,
         0.3372093 , 0.36627907, 0.36627907, 0.36918605, 0.36918605,
         0.375     , 0.375     , 0.38953488, 0.38953488, 0.40697674,
         0.40697674, 0.42732558, 0.42732558, 0.43313953, 0.43313953,
         0.43895349, 0.43895349, 0.44476744, 0.44476744, 0.4505814 ,
         0.4505814 , 0.45930233, 0.45930233, 0.4622093 , 0.4622093 ,
         0.48546512, 0.48546512, 0.49709302, 0.49709302, 0.51453488,
         0.51453488, 0.51744186, 0.51744186, 0.52325581, 0.52325581,
         0.5755814 , 0.5755814 , 0.59302326, 0.59302326, 0.61337209,
         0.61337209, 0.64825581, 0.64825581, 0.65116279, 0.65116279,
         0.68895349, 0.68895349, 0.70639535, 0.70639535, 0.7122093 ,
         0.7122093 , 0.72093023, 0.72093023, 0.73546512, 0.73546512,
         0.74418605, 0.74418605, 0.76744186, 0.76744186, 0.77325581,
         0.77325581, 0.79360465, 0.79360465, 0.83430233, 0.83430233,
         0.85174419, 0.85174419, 0.85465116, 0.85465116, 0.86046512,
         0.86046512, 0.90697674, 0.90697674, 0.9244186 , 0.9244186 ,
         0.93604651, 0.93604651, 0.94767442, 0.94767442, 0.95348837,
         0.95348837, 0.9622093 , 0.9622093 , 0.97093023, 0.97093023,
         1.        ]),
  array([0.        , 0.00295858, 0.05325444, 0.05325444, 0.0591716 ,
         0.0591716 , 0.1035503 , 0.1035503 , 0.11242604, 0.11242604,
         0.12130178, 0.12130178, 0.12426036, 0.12426036, 0.12721893,
         0.12721893, 0.13017751, 0.13017751, 0.15384615, 0.15384615,
         0.17751479, 0.17751479, 0.18934911, 0.18934911, 0.22781065,
         0.22781065, 0.26627219, 0.26627219, 0.31952663, 0.31952663,
         0.36094675, 0.36094675, 0.39940828, 0.39940828, 0.4260355 ,
         0.4260355 , 0.46153846, 0.46153846, 0.46449704, 0.46449704,
         0.51183432, 0.51183432, 0.53254438, 0.53254438, 0.55325444,
         0.55325444, 0.56213018, 0.56213018, 0.58579882, 0.58579882,
         0.5887574 , 0.5887574 , 0.59171598, 0.59171598, 0.59467456,
         0.59467456, 0.59763314, 0.59763314, 0.6035503 , 0.6035503 ,
         0.63017751, 0.63017751, 0.63609467, 0.63609467, 0.64792899,
         0.64792899, 0.65680473, 0.65680473, 0.66272189, 0.66272189,
         0.67455621, 0.67455621, 0.68047337, 0.68047337, 0.68343195,
         0.68343195, 0.68934911, 0.68934911, 0.71005917, 0.71005917,
         0.71597633, 0.71597633, 0.72189349, 0.72189349, 0.72781065,
         0.72781065, 0.73076923, 0.73076923, 0.73372781, 0.73372781,
         0.73668639, 0.73668639, 0.74556213, 0.74556213, 0.74852071,
         0.74852071, 0.75443787, 0.75443787, 0.76035503, 0.76035503,
         0.76923077, 0.76923077, 0.77218935, 0.77218935, 0.77514793,
         0.77514793, 0.78106509, 0.78106509, 0.78994083, 0.78994083,
         0.79289941, 0.79289941, 0.80177515, 0.80177515, 0.80473373,
         0.80473373, 0.81065089, 0.81065089, 0.82248521, 0.82248521,



         0.82544379, 0.82544379, 0.82840237, 0.82840237, 0.83431953,
         0.83431953, 0.83727811, 0.83727811, 0.84023669, 0.84023669,
         0.84319527, 0.84319527, 0.84615385, 0.84615385, 0.84911243,
         0.84911243, 0.85502959, 0.85502959, 0.85798817, 0.85798817,
         0.86094675, 0.86094675, 0.86390533, 0.86390533, 0.86686391,
         0.86686391, 0.86982249, 0.86982249, 0.87278107, 0.87278107,
         0.87869822, 0.87869822, 0.8816568 , 0.8816568 , 0.88461538,
         0.88461538, 0.89053254, 0.89053254, 0.89349112, 0.89349112,
         0.8964497 , 0.8964497 , 0.89940828, 0.89940828, 0.90236686,
         0.90236686, 0.90532544, 0.90532544, 0.90828402, 0.90828402,
         0.9112426 , 0.9112426 , 0.91420118, 0.91420118, 0.91715976,
         0.91715976, 0.92011834, 0.92011834, 0.92307692, 0.92307692,
         0.93195266, 0.93195266, 0.93491124, 0.93491124, 0.94378698,
         0.94378698, 0.94674556, 0.94674556, 0.94970414, 0.94970414,
         0.95266272, 0.95266272, 0.9556213 , 0.9556213 , 0.95857988,
         0.95857988, 0.96449704, 0.96449704, 0.9704142 , 0.9704142 ,
         0.97337278, 0.97337278, 0.97633136, 0.97633136, 0.97928994,
         0.97928994, 0.98224852, 0.98224852, 0.9852071 , 0.9852071 ,
         0.99112426, 0.99112426, 0.99704142, 0.99704142, 1.        ,
         1.        ])),
 'Random Forest': (array([0.        , 0.        , 0.        , 0.        , 0.    
,
         0.        , 0.        , 0.        , 0.        , 0.        ,
         0.        , 0.00290698, 0.00290698, 0.00290698, 0.00290698,
         0.00290698, 0.00581395, 0.00581395, 0.00872093, 0.01453488,
         0.01744186, 0.02034884, 0.02325581, 0.02325581, 0.02325581,
         0.02325581, 0.02325581, 0.02616279, 0.02616279, 0.02906977,
         0.02906977, 0.02906977, 0.03197674, 0.03488372, 0.0377907 ,
         0.0377907 , 0.0377907 , 0.04360465, 0.04651163, 0.04651163,
         0.0494186 , 0.05523256, 0.05523256, 0.05813953, 0.05813953,
         0.06395349, 0.06976744, 0.06976744, 0.07267442, 0.07848837,
         0.07848837, 0.08139535, 0.0872093 , 0.0872093 , 0.0872093 ,
         0.0872093 , 0.09011628, 0.10174419, 0.11046512, 0.12209302,
         0.125     , 0.125     , 0.12790698, 0.13372093, 0.14534884,
         0.1627907 , 0.1744186 , 0.18023256, 0.19476744, 0.2005814 ,
         0.2122093 , 0.23546512, 0.25      , 0.26453488, 0.27616279,
         0.2994186 , 0.31104651, 0.33139535, 0.37209302, 0.43604651,
         0.47383721, 0.56686047, 0.625     , 0.72383721, 0.78488372,
         0.85465116, 0.90697674, 0.94476744, 0.98837209, 1.        ]),
  array([0.        , 0.07100592, 0.15680473, 0.24852071, 0.32840237,
         0.3816568 , 0.45266272, 0.49408284, 0.51183432, 0.5443787 ,
         0.57100592, 0.58579882, 0.61538462, 0.63905325, 0.64497041,
         0.67751479, 0.70118343, 0.71301775, 0.73076923, 0.74556213,
         0.75147929, 0.76035503, 0.76627219, 0.77514793, 0.79289941,
         0.80769231, 0.81952663, 0.83136095, 0.83431953, 0.83727811,
         0.84319527, 0.84911243, 0.85207101, 0.85798817, 0.85798817,
         0.86390533, 0.86686391, 0.87573964, 0.87573964, 0.87869822,
         0.8816568 , 0.89053254, 0.89940828, 0.90236686, 0.90828402,
         0.91420118, 0.91715976, 0.92307692, 0.92307692, 0.93491124,
         0.9408284 , 0.94378698, 0.94674556, 0.95266272, 0.9556213 ,
         0.96745562, 0.9704142 , 0.9704142 , 0.9704142 , 0.97633136,
         0.97633136, 0.97928994, 0.98224852, 0.98224852, 0.98224852,
         0.98224852, 0.98224852, 0.98224852, 0.98224852, 0.98224852,
         0.98224852, 0.98224852, 0.98816568, 0.99112426, 0.99112426,
         0.99112426, 0.99112426, 0.99408284, 0.99408284, 0.99408284,
         0.99408284, 0.99408284, 0.99704142, 0.99704142, 0.99704142,
         0.99704142, 1.        , 1.        , 1.        , 1.        ])),
 'SVM': (array([0.        , 0.        , 0.        , 0.00290698, 0.00290698,
         0.00581395, 0.00581395, 0.00872093, 0.00872093, 0.01162791,
         0.01162791, 0.01453488, 0.01453488, 0.01744186, 0.01744186,



         0.02034884, 0.02034884, 0.02325581, 0.02325581, 0.02616279,
         0.02616279, 0.03197674, 0.03197674, 0.03488372, 0.03488372,
         0.04360465, 0.04360465, 0.04651163, 0.04651163, 0.0494186 ,
         0.0494186 , 0.05523256, 0.05523256, 0.05813953, 0.05813953,
         0.06686047, 0.06686047, 0.06976744, 0.06976744, 0.07848837,
         0.07848837, 0.08139535, 0.08139535, 0.08430233, 0.08430233,
         0.0872093 , 0.0872093 , 0.09883721, 0.09883721, 0.10755814,
         0.10755814, 0.10755814, 0.10755814, 0.13372093, 0.13372093,
         0.13953488, 0.13953488, 0.17151163, 0.17151163, 0.2005814 ,
         0.2005814 , 0.21802326, 0.21802326, 0.27034884, 0.27034884,
         0.29069767, 0.29069767, 0.2994186 , 0.2994186 , 0.31976744,
         0.31976744, 0.32267442, 0.32267442, 0.3255814 , 0.3255814 ,
         0.35174419, 0.35174419, 0.375     , 0.375     , 0.38953488,
         0.38953488, 0.46802326, 0.46802326, 0.49127907, 0.49127907,
         0.49418605, 0.49418605, 0.51744186, 0.51744186, 0.53197674,
         0.53197674, 0.54360465, 0.54360465, 0.54651163, 0.54651163,
         0.57267442, 0.57267442, 0.57848837, 0.57848837, 0.58139535,
         0.58139535, 0.61627907, 0.61627907, 0.63953488, 0.63953488,
         0.64534884, 0.64534884, 0.66569767, 0.66569767, 0.66860465,
         0.66860465, 0.81976744, 0.81976744, 0.8372093 , 0.8372093 ,
         0.89244186, 0.89244186, 0.90988372, 0.90988372, 0.91860465,
         0.91860465, 0.93895349, 0.93895349, 0.95348837, 0.95348837,
         1.        ]),
  array([0.        , 0.00295858, 0.12426036, 0.12426036, 0.29585799,
         0.29585799, 0.60059172, 0.60059172, 0.6183432 , 0.6183432 ,
         0.64201183, 0.64201183, 0.65384615, 0.65384615, 0.69822485,
         0.69822485, 0.73076923, 0.73076923, 0.75443787, 0.75443787,
         0.77218935, 0.77218935, 0.77514793, 0.77514793, 0.78698225,
         0.78698225, 0.79289941, 0.79289941, 0.79585799, 0.79585799,
         0.80177515, 0.80177515, 0.80769231, 0.80769231, 0.81065089,
         0.81065089, 0.81952663, 0.81952663, 0.83136095, 0.83136095,
         0.84319527, 0.84319527, 0.84911243, 0.84911243, 0.85502959,
         0.85502959, 0.85798817, 0.85798817, 0.86094675, 0.86094675,
         0.86390533, 0.86982249, 0.88461538, 0.88461538, 0.88757396,
         0.88757396, 0.89053254, 0.89053254, 0.89349112, 0.89349112,
         0.8964497 , 0.8964497 , 0.89940828, 0.89940828, 0.90236686,
         0.90236686, 0.90532544, 0.90532544, 0.90828402, 0.90828402,
         0.91420118, 0.91420118, 0.91715976, 0.91715976, 0.92011834,
         0.92011834, 0.92307692, 0.92307692, 0.9260355 , 0.9260355 ,
         0.92899408, 0.92899408, 0.93195266, 0.93195266, 0.93491124,
         0.93491124, 0.94378698, 0.94378698, 0.94674556, 0.94674556,
         0.94970414, 0.94970414, 0.95266272, 0.95266272, 0.9556213 ,
         0.9556213 , 0.95857988, 0.95857988, 0.96153846, 0.96153846,
         0.96449704, 0.96449704, 0.96745562, 0.96745562, 0.9704142 ,
         0.9704142 , 0.97337278, 0.97337278, 0.97633136, 0.97633136,
         0.97928994, 0.97928994, 0.98224852, 0.98224852, 0.9852071 ,
         0.9852071 , 0.98816568, 0.98816568, 0.99112426, 0.99112426,
         0.99408284, 0.99408284, 0.99704142, 0.99704142, 1.        ,
         1.        ]))}

 plt.figure(figsize=(10, 8))
 for name, (fpr, tpr) in roc_data.items():
     
     auc_val = auc(fpr, tpr)
     plt.plot(fpr, tpr, label=f"{name} (AUC={auc_val:.3f})") #3f=after pt 3 pt
 plt.plot([0, 1], [0, 1], 'k--', label='Chance')
 plt.title("ROC Curves of All Models")
 plt.xlabel("False Positive Rate")
 plt.ylabel("True Positive Rate")
 plt.legend()

In [51]:



 plt.grid()
 plt.show()

 In [ ]:


