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hotel.head()

Response Variable

Discrete Discrete

Discrete

Dimensions:
689336 x 19



Random Forest Model

model = RandomForestClassifier(n_estimators=10)

Cohen Kappa Score: 
0.545664070375975

Accuracy: 
0.8030653875840776

Precision: 0.72256653

Recall: 0.6591287



And again…

model = RandomForestClassifier(n_estimators=10)

Cohen Kappa Score: 
0.5569784878841972

Accuracy: 
0.8074760172014555



Random Forest Model again

model = RandomForestClassifier(n_estimators=10)

Cohen Kappa Score: 
0.544839821989642

Accuracy: 
0.8024037931414709



This isn’t working

model = RandomForestClassifier(n_estimators=10)

Cohen Kappa Score: 
0.5431554302923487

Accuracy: 
0.8074760172014555



Logistic Regression
Logistic Regression



Fitting model for Logistic Regression



Predictions Accuracy not the best results. 



Running X_train for the Logistic Regression 



Wondering why the accrucary went down. Misclassification?  



Misclassification?  Graphing the misclassified_examples



Misclassification?  Graphing the misclassified_examples continued



What does the Confusion Matrix show for Logistic Regression

Precision:
0.5780433
Recall:
0.6407284



Lets try a Feature Selector with a Transformer

transformer.fit(X_train, y_train)

transformer = ColumnTransformer(
        [('categories', encoder, ['type_of_meal_plan', 'room_type_reserved', 'market_segment_type']),
        ('scaled_price_points', StandardScaler(), 
['no_of_adults','no_of_children','no_of_weekend_nights','no_of_week_nights',
                                                   'required_car_parking_space','lead_time','arrival_year','arrival_month',
                                                   'arrival_date','repeated_guest','no_of_previous_cancellations',
                                                   'no_of_previous_bookings_not_canceled','avg_price_per_room',
                                                   'no_of_special_requests'])],
        remainder='drop', verbose_feature_names_out=False)



Lets try a Feature Selector with a Transformer

X_train_trans_df.columns[feature_selector.get_support()]

feature_selector = SelectKBest(k=10)



Using Those Chosen Features…

transformer = ColumnTransformer(
        [('categories', encoder, ['type_of_meal_plan', 'market_segment_type']),
        ('scaled_hotel', StandardScaler(), ['no_of_week_nights',
           'required_car_parking_space','lead_time','arrival_year',
           'repeated_guest','avg_price_per_room','no_of_special_requests'])],
        remainder='drop', verbose_feature_names_out=False)



Add a Pipeline…

classification_pipeline = Pipeline([('hotel_transformer', transformer),
                                    ('RF_model', RandomForestClassifier())])

classification_pipeline.fit(X_train, y_train)
y_pred = classification_pipeline.predict(X_test)

Accuracy = 0.8797000771860183
Much Better!



Hyperparameters?

parameters = {
    'hotel_transformer__categories__max_categories': randint(3, 30),
    'RF_model__max_depth': randint(3, 30),
    'RF_model__min_samples_leaf': randint(2, 10),
    'RF_model__n_estimators': randint(50, 200),
    'RF_model__min_samples_split': randint(2, 10)}

n_iter_search = 100
random_search = RandomizedSearchCV(classification_pipeline, 
param_distributions=parameters, n_iter=n_iter_search, n_jobs=-1)



This gives us

random_search.best_score_ = 0.8821259234755762

random_search.best_estimator_.get_params()

Chosen Hyperparameters:
max_categories=25
max_depth=25
min_samples_leaf=2
min_samples_split=3
n_estimators=143



Hyperparameters and Selected Features

y_pred=random_search.predict(X_test)
Accuracy: 0.8821259234755762

Chosen Hyperparameters:
max_categories=25
max_depth=25
min_samples_leaf=2
min_samples_split=3
n_estimators=143

Precision:
0.8607595
Recall:
0.7688726



PCA with Eigenvectors (Linear Regression)



PCA and 2D Visualization



K mean Clustering & Silhouette Scores

from sklearn import metrics
from sklearn.model_selection import 
ParameterGrid



Cluster Analysis (KMeans)



Cluster Analysis (KMeans) Cluster Graph



Curse of Dimensionality 






