
Project Task 3 & 4
10-315: Intro to Machine Learning



Previously in Tasks 1 & 2 ...
Problem statement: given movie review, predict whether it is positive or negative.

Task - 1: test reviews were from the same dataset and train reviews

Task - 2: different set of test reviews not from the same distribution



Task 3
Task 2 continued … more information about modified set
“original” set: the train set in Task 1, 2
“modified” set: the test set in Task 2.

● “modified set”
○ Take a review from “original” set -- change a few words so that the label flips



Task 3
● “modified set”

○ Take a review from “original” set -- change a few words so that the label flips

● Insert or replace words, use qualifiers, add sarcasm etc.
● Modified review looks very similar to original, and has many words in common, but the label is 

completely opposite!
● A good algorithm must pay attention to the few important words that predict sentiment. Hard 

Task -- “dumb” classifiers will when trained only on original reviews will perform poorly on 
modified ones.



Task 3
Test Set

● Mix of “modified” reviews and corresponding 
“original” reviews.

● Must to well simultaneously on “modified” and 
“original” reviews to get accuracy above 50%.

Submit to Gradescope Leaderboard



Task 4a
Task 4a

● What happens if you have a (small) set of 
modified reviews as well?

● Train on combined “original” + “modified” reviews.

● Report improvement in performance due to using 
modified reviews.

Submit to Gradescope Leaderboard



Task 4b
Task 4b: Ablation for Task 4a

● How much of the improvement from Task 3 to 
Task 4a is due to just using additional data, vs 
using better quality data?

● Control experiment for this by using the same 
amount of extra  “original” data.

● Use original_extra  instead of modified  -- 
they both have the same number of examples.

● Leaderboard will not be evaluated.



Task 4c -- Interpreting Learned Models
Task 4c: Interpreting ML models

● Train a linear model using Bag-of-words on Task 4a, 4b
○ Logistic Regression
○ Linear Regression
○ SVM etc.

● Find 10 most important words for +ve classification
         10 most important words for -ve classification

● How? Look at the weights learned - one for each word.
Pick 10 words with largest positive and largest negative 
weights.

No Gradescope 
submission -- only 
include results in 

project report



NLP Preprocessing Tips
● Can implement from scratch, or use NLTK + SKLearn libraries
● SKLearn CountVectorizer -- gives you counts of words

○ binary=True argument gives you Bag-Of-Words model



NLP Preprocessing Tips
● Can implement from scratch, or use NLTK + SKLearn libraries
● SKLearn TF-IDF

○ gives you TF-IDF scores, more meaningful measure of information content.



NLP Preprocessing Tips
● NLTK stopwords

○ words that don’t contribute much meaning and can be removed



NLP Preprocessing Tips
● NLTK Word Tokenizer -- divides sentences into list of words.

○ Handles punctuation, spaces, tabs, newlines etc.



NLP Preprocessing Tips
● Putting stopwords, tokenizer, and counting words/BoW together at once ...



Models
● Logistic Regression -- SKLearn
● BERT features -- good at generalizing


