DMV Workshop 11 – Model Evaluation
Exercise / Homework: Predicting if customers will subscribe to a financial product
You will need the datafiles 11-bank-full.arff (available on Moodle).
In this exercise you will complete the full machine learning workflow:
· Randomise a dataset
· Split it into training and testing data
· Train several classification models
· Select the best model using an appropriate performance metric
· Test the chosen model using unseen data
· Interpret the results
Overall Task: Predict whether a client will subscribe to a term deposit.
Class attribute: y = yes / no
Dataset size: ~45,000 records. Because the dataset is relatively large, we can safely split it into training and testing datasets.

Task A – Build a validated model
A1 — Load the Dataset
1. Open Weka Explorer.
2. Load: 11-bank-full.arff
This data is available from the UCI Machine Learning Repository (at https://archive.ics.uci.edu/dataset/222/bank+marketing) , although the attributes names have been altered for ease of understanding.
Questions
1. How many instances are in the dataset?
2. How many attributes are there?
3. What is the class attribute?

 A2 — Randomise the Dataset
Datasets often contain ordered records. Randomisation prevents biased splits.
1. Go to Preprocess.
2. Choose filter: unsupervised → instance → Randomize
3. Click Apply.

A3 — Split the Dataset
We will create: 50% training data, 50% testing data.

A3.1 — Create the Training Dataset
1. Apply the filter: unsupervised → instance → RemovePercentage
2. Settings:
· Percentage = 50
· Invert selection = False
3. Click Apply.
4. Save as: bank_training.arff

A3.2 — Create the Training Dataset
1. Apply the same filter but with the following change of setting.
2. Settings:
· Invert selection = True
3. Click Apply.
4. Save as: bank_testing.arff

A4 — Train Classification Models
1. Load: bank_training.arff
2. Go to the Classify tab.
3. Set the evaluation method to: 10-fold cross-validation

Model 1 — J48 Decision Tree
1. Classifier: trees → J48
2. Run the classifier and record the following performance metrics:
· Accuracy: __________
· Precision (yes): __________
· Recall (yes): __________
· F1 score (yes): __________

Model 2 — RandomForest
1. Classifier: trees → RandomForest
2. Run the classifier and record the following performance metrics:
· Accuracy: __________
· Precision (yes): __________
· Recall (yes): __________
· F1 score (yes): __________

Model 3 — Naive Bayes
1. Classifier: bayes → NaiveBayes
2. Run the classifier and record the following performance metrics:
· Accuracy: __________
· Precision (yes): __________
· Recall (yes): __________
· F1 score (yes): __________

A5 — Selecting the Best Model
The dataset is class imbalanced. Only about 11% of customers subscribe. A model predicting always "no" would achieve high accuracy but be useless. Therefore, we will choose the model using the F1 score for the "yes" class.
This metric balances:
· precision (avoiding false positives)
· recall (detecting true positives)

Question
1. Which classifier has the highest F1 score for the "yes" class? This is your preferred model.

A6 — Train the Final Model
Now retrain the chosen classifier on all training data.
1. Ensure the dataset loaded is bank_training.arff
2. Select your chosen classifier.
3. Set test option to: Use training set
4. Run the classifier.
5. Save the model.

Task B — Evaluate your chosen model
B1 — Evaluate your chosen model using test data
Now test the model using unseen data.
1. In the Test options panel select: Supplied test set
2. Load: bank_testing.arff
3. Click: Re-evaluate model on current test set

Run the classifier and record the following performance metrics:
· Accuracy: __________
· Precision (yes): __________
· Recall (yes): __________
· F1 score (yes): __________

B2 — Compare Results
	Metric
	Training Data
	Test Data

	Accuracy
	
	

	Precision
	
	

	Recall
	
	

	F1 Score
	
	



Questions
1. Did the performance improve or decrease on the test data?
2. Why might the test result differ from the cross-validation result?
3. Examine the confusion matrix. Which error is more common, false positives or false negatives?
4. If this model were used in a real marketing campaign, what would the consequences of these errors be?
