DMV Workshop 9 – Semantic Analysis
Exercise 2 / Homework: Semantic Analysis in Weka
You will need the datafile 8-sentiment-reviews.arff (available on Moodle).
Learning goals
You will be able to:
· Design a text classification workflow using Weka
· Apply multiple preprocessing strategies
· Compare classification model performance
· Critically evaluate semantic analysis limitations
· Interpret classification metrics including confusion matrices and ROC performance

Part A – Data Input
A1: Load the data
1. Open Weka → Explorer
2. Go to the Preprocess tab
3. Click Open file… and load sentiment_reviews.arff
4. Confirm the attribute review has type String
5. Confirm the attribute sentiment has type Nominal
6. Set the class attribute to sentiment
A2: Inspect the dataset structure
1. How many instances are in the dataset?
2. How many sentiment classes exist?
3. Why is sentiment analysis considered a classification task?

Part B – Model Design Planning
B1: Before building models, consider your pre-processing pipeline. Complete the following table:
	Pre-processing step
	Will you use it?
	Why?

	Lowercasing
	
	

	Stopword removal
	
	

	TF-IDF weighting
	
	

	Word counts
	
	





Part C – Model 1: Baseline Classifier
C1: Create FilteredClassifier
1. Go to Classify Tab
2. Choose classifier:
3. meta → FilteredClassifier
C2: Configure FilteredClassifier:
1. FilteredClassifier includes a space to select a specific filter. Use StringToWordVector and set the following parameters in the filter:
· IDFTransform = False
· TFTransform = False
· lowerCaseTokens = True
· outputWordCounts = True
· stopwordsHandler = None
2. Click OK.
C3: Evaluate model
1. Select cross-validation with 10 folds
2. Click Start
3. Record the accuracy
4. Record the confusion matrix

Part D – Model 2: Enhanced Preprocessing
D1: Modify the filter
1. Update StringToWordVector
· IDFTransform = True
· TFTransform = True
· lowerCaseTokens = True
· outputWordCounts = True
· stopwordsHandler = Rainbow
2. Click OK.
D2: Evaluate model
1. Select cross-validation with 10 folds
2. Click Start
3. Record the accuracy
4. Record the confusion matrix


Part E – Model 3: Alternative Algorithm
E1: Modify the classifier
1. Replace FilteredClassifier with NaiveBayesMultinomialText
E2: Configure NaiveBayesMultinomialText:
1. Set the following parameters:
· lowerCaseTokens = True
· stopwordsHandler = Null
2. Click OK.
E3: Evaluate model
1. Select cross-validation with 10 folds
2. Click Start
3. Record the accuracy
4. Record the confusion matrix
E4: Configure NaiveBayesMultinomialText:
1. Set the following parameters:
· lowerCaseTokens = True
· stopwordsHandler = Rainbow
2. Click OK.
E3: Evaluate model
3. Select cross-validation with 10 folds
4. Click Start
5. Record the accuracy
6. Record the confusion matrix
Part F – Interpretation
F1: Which model performed best?
F2: What types of classification errors occurred most often?
E2: What semantic problems remains even after stopwords and TF-IDF? (Hint: word order, sarcasm, negation, context)

