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Recap
• NLP
• Applications
• Regular expressions
• Tokenization
• Stemming

o Porter Stemmer

o Lemmatization
o Normalization
o Stopwords
o Bag-of-Words
o TF-IDF
o Probabilistic Classifiers
o NER
o POS tagging
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Project Grading [Reminder Again]

• Project Proposal refinement (5%): Improvement and refinement of the initial project 
proposal. Incorporation of feedback from the first evaluation phase.

• Problem identification/Motivation/Dataset collection/Literature survey (7.5%): Critical 
analysis of existing work and identification of gaps. Highlight your innovation/uniqueness!

• Methodology (7.5%)- Appropriateness and rigor of the proposed methodology. clarity in 
explanation of methods, tools, and techniques. Justification of the chosen methods in 
relation to the problem.

• Timeliness/Deliverables/Preliminary Final results (5%)- Relevance and accuracy of data. 
Ability to analyze and interpret the results within the project's scope.

• BONUS: Exceptional/Going Beyond - Research (3%)- This bonus is awarded for those who 
take their projects a step further by translating their work into high-quality research or 
publication.

• If you can demonstrate that your project has been developed into a well-researched 
paper or article suitable for a reputable venue, you will earn an additional 3% on your 
final grade.



Final Project Report/Research project template
Deadline: 10 Dec 2024, 11:59 PM [A Form Link on Slack]

• Writeup quality is very important to your grade!!!

• Look at recent years’ papers/report for examples

Abstract 
Introduction

Prior related 
work

Methodology/

Model

Analysis & 
Conclusion

ResultsExperiments

Dataset

Demo/Sys
tem (if 
any)



What is a Generative Model?

https://en.wikipedia.org/wiki/Generative_model

https://en.wikipedia.org/wiki/Generative_model


Consider 
yourself as an 
Instagram model



How Generative Modeling helps?

• Can generative modeling help generate apt possible unique 
combinations to choose for you?



Features

You don’t have anything extra 
items other than those 
observed in the above images.

So, you can have just the given 
values for each of the 
‘features’:



Consider 
yourself as an 
Instagram model



Possible Set of Features

https://medium.com/data-science-in-your-pocket/naive-bayes-as-a-generative-model-7fcc28787188

https://medium.com/data-science-in-your-pocket/naive-bayes-as-a-generative-model-7fcc28787188


The entire 
sample space 
has 4032 points



Combinations

• 7(hairstyles) x 6 (hair color) x 3(specs) x 4 (tops) x 8 (colors) 
=4032 unique combinations. 

The entire sample space has 4032 points
• Probability of last point = 1-the summation of 4031 probabilities



How to calculate the probability ?

How to calculate the probability of these 4031 points
(attire in our case)? 

P(any attire) = 
Frequency of an attire observed in-sample data/  Total samples



Red round Top with white hair & no glasses 

• If you wore a 
oRed round Top with white hair & no glasses 
o4 times in - 100 Instagram images

• P(Red & Round Top & white hair & No 
glasses)                                                                                                            = 
4/100



Drawback of such modeling (Probability)

• Such probability assignment assumes parameters to be almost 100% 
dependent on each other 
o They occur together  (All)
o They just don’t (Nothing)

   P(A ,B ,C ,D ,E) = P(A ∩ B ∩ C ∩ D ∩ E) 
Why? For Example, if you loved white hair, red round tops with glasses but you 

never thought of going without glasses with this combination

P (White hair, red round top without glasses) equivalent to P(Random hair with a 
random colored top with a random glass/no glass) 

Due to absence of one feature



How about this?

P(A ,B ,C ,D , E) = P(A) x P(B) x P(C) x P(D) x P(E)

To avoid all-or-nothing,
If you get 4 /5 attributes you love, this combination 

has a higher chance of having a higher probability 
than a random combination!



Naïve Bayes Intitution

• Can generative modeling especially Naive Bayes help generate 
apt possible unique combinations to choose for you?

Why?

it assumes all the features are independent !!!
Choice of hairstyle has nothing to do with your top color, your top’s 

style is independent of the accessories you wear and so on!!!!!



How to calculate the probability now?

• P(Black hair, long curly hair, pink top, round top, no glasses) =
 
P(Black hair) x P(long curly hair) x P(pink top) x P(round top) x 
P(no glasses)
  where P(any element X) = occurrence of X / total 
samples 
  
 P(Black Hair) = Frequency(Black hair)/Total Instagram 
images



Reduced parameters? How?

7(Hairstyle)–1 + 6(hair color)–1 + 3(glasses)-1 + 4(clothing type)-1 + 
8(clothing color)-1 = 23



Reduced parameters? How?

• 4031 parameters in First case,
• Naive Bayes reduces this number to just 23 !!



Can we reduce the parameters using Bayes Rule?



Back to Basics

• We have explored the probability of distribution of features to be 
learned!!

• This full distribution over the classes can be useful information 
for downstream decisions; avoiding making discrete decisions 
early on can be useful when combining systems



Probabilistic Classifier

• A probabilistic classifier additionally will tell us the probability of 
the observation being in the class.

• Observation
• Learning





Learning to classify text documents



Is this Spam?

https://web.stanford.edu/class/cs124/lec/naivebayes2021.pdf

https://web.stanford.edu/class/cs124/lec/naivebayes2021.pdf






























Limitations



Acknowledgments

• These slides were adapted from the book SPEECH and 
LANGUAGE PROCESSING: An Introduction to Natural Language 
Processing, Computational Linguistics, and Speech Recognition

• Many of these slides are derived from Stanford Text Classification, 
Tom Mitchell, William Cohen, Eric Xing and  Seyoung Kim. Thanks!

• References: 
https://web.stanford.edu/class/cs124/lec/naivebayes2021.pdf
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https://web.stanford.edu/class/cs124/lec/naivebayes2021.pdf
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