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Machine Learning Pipeline with PyCaret
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Model for

Production
save_model()

load_model() * Previous steps are explain in 

first microlecture
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Step 5 Tuning the Model
• Optimizes a model's hyperparameters for better

performance.

Default Behavior

▪ Uses Random Grid Search within a predefined search
space. Optimizes for Accuracy by default.

Key Features of tune_model

▪ Custom Optimization Metrics: Change the metric using the 
optimize parameter.

Output of tune_model

▪ Prints a scoring grid with metrics: Accuracy, AUC, Recall, 
Precision, F1, Kappa, and MCC.

▪ Compares fold-wise performance to identify the best
hyperparameters.
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Step 6 Plotting the Model -
AUC Plot (classification)
• ROC curves (Receiver Operating Characteristic) 

for the Gradient Boosting Classifier model. The

ROC curve shows the relationship between the

True Positive Rate (TPR) and the False Positive

Rate (FPR) at different decision thresholds of the

model.

• The AUC represents the area under the curve 

and indicates how well the model discriminates 

between classes.

• AUC = 1.0 is a perfect model, AUC = 0.5 is a 

random model

• AUC = 0.76 for each class means that the model 

has a moderate ability to discriminate between 

classes.

• Micro-average AUC = 0.87 means that the 

model shows good overall performance when all 

classes are combined.
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Step 6 Plotting the Model -
Precision-recall curve
• The Precision-Recall curve is used to evaluate the

performance of classification models, especially in 

the case of non-equilibrium datasets (when one

class is significantly less frequent than the other).

• Blue curve: Represents the Precision-Recall curve 

for the model. It shows how precision changes at 

different levels of recall.

• Red dotted line: Represents the Average 

Precision, summarizing the performance of the 

model over the entire PR curve.

• Area Under the Curve (Precision-Recall AUC):

The area under the PR curve (often also called AP -

Average Precision) represents the overall 

performance of the model. The larger this area, the 

better the model. 
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Step 6 Plotting the Model -
Feature importance

• The graph shows the Feature Importance for

the Gradient Boosting Classifier model. 

Variable Importance determines how much

contribution each input variable makes to the

prediction of the model.

• X axis (Variable Importance): shows the 

relative importance of variables. Values are 

normalized to a range of 0 to 1, where 1 

represents the most important variable.

• The model relies most heavily on variables 

with higher importance, so these factors could 

be key for decision making or prediction of the 

target variable.
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Step 6 Plotting the Model -
Consufion matrix
• The confusion matrix is used to evaluate the

performance of the classification model by showing

the numbers of correct and incorrect predictions for

each class.

• The rows represent the true classes (True Class).

• The columns represent the predicted classes

(Predicted Class).

• True Positives (TP): the model correctly predicted

the positive class (536).

• True Negatives (TN): The model correctly

predicted the negative class (5050).

• False Positives (FP): The model incorrectly

labeled the negative case as positive (278).

• False Negatives (FN): The model incorrectly

flagged the positive case as negative (977).
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Step 7 Evaluation the Model
• evaluate_model() function displays a user interface for all available graphics for a given 

model. 
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Step 8 Finalizing the
Model

Objective 

• Fits the model to the entire dataset 
(including the test set).

Why

• Ensures the model learns from all 
available data before production.

Order of Execution

• Best Practice: Use predict_model() 
to evaluate the model before 
finalizing.
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Step 9 Predicting with the Model
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Step 10 Save/Load Model 
for Production

Purpose

▪ Retrieve a previously saved model for predictions.

Function

▪ load_model().

Using the Loaded Model for Predictions

▪ Apply the loaded model to new or unseen data

predict_model(loaded_model, data=data_unseen)

Output

▪ Predictions are concatenated with the original 
dataset. Automatically applies saved transformations 
from the pipeline.
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Thank you very much for your attention!
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