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Project Goals

● Build a classifier to predict wine varietals based on reviews

● Learn to mine, clean, and process a large word-based dataset to prepare it for analysis

● Understand the differences between each model we train, including their pros and cons for our 
dataset, in order to produce a high-quality model



Wine Count for the Top 10 Varietals

Wines with >50% Share per Country

 



Models

● Preliminary Naïve-Bayes model built with Vowpal Wabbit using all reviews for a given wine, and  

word counts as features

● Second Naïve bayes model built in MALLET by removing both generic and wine-specific stopwords

● Third Naïve bayes model built using bigrams from the 2nd model’s input

● Unsupervised Topic model built using Latent Dirichlet Allocation in MALLET

● Final Naïve-Bayes models built by filtering based on the most relevant features in the output from 
the LDA topic model (5K, 3K, 1K, and 500 words), and stemming the input features



Learning Curves Across Models



Topic Analysis was used to filter out less important words for the final model



Confusion matrix for the final model
Using the top 5,000 words from the topic analysis



Conclusions

● Preprocessing data is critical to developing a high-quality model 

○ Filtering out stop-words, narrowing the feature set to common wine-centric words, and 

stemming the words helped improve the Naïve-Bayes algorithm

● Learning curves are helpful in surfacing the flaws in our preliminary models

○ For example, we found that using bi-grams was not a good modeling approach as the training 

error remained very low, indicating the model was overfitting to the large feature set

● Our best model used Naïve-Bayes with 5,000 features and resulted in a testing accuracy of 69.0% 

across the 23 wine varietals (using 10-fold cross validation)

○ The top performer in our model was Chardonnay, with an 87.5% testing accuracy


