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Lecture 10: Wrap up topic modeling



HW1 Questionnaire (1/n)

The vast majority of students are finishing within 15 hours 
(which is our target of the max time that should be spent without AI help)

Whoa, how did 
you even read the 
questions so fast?

Spending over 15 hours on each homework is not normal! 
Please do swing by OH to chat if you’re still spending a lot of time on HW2



HW1 Questionnaire (2/n)

Well, it looks like students are somewhat divided here

If you really, really want to know how modern tools for unstructured data 
analytics works, it really helps to understand fundamentals of neural net 
software packages (so that they don't seem like mysterious black boxes)

There is no homework or quiz in this class that will require you to know 
neural net software, but neural net lectures will use PyTorch code



HW1 Questionnaire (3/n)

Very importantly, I think it’s okay to feel that the material takes time to 
digest & that it doesn’t somehow just immediately all makes sense

Most students are following along fine

It’s like how when you watch some movies, the first time you see it, it 
doesn’t fully make sense yet but watching a second time helps to clarify

(This is why we have lecture recordings!)

Overall, I’ll try to keep the pacing about the same or slightly slower



HW1 Questionnaire (4/n)
Free response parts:

• Some students wrote that they want more practical examples

• Some students wrote that they want more code examples

• Some students asked for help with refreshing Python, data manipulation, 
statistics, or math

Hopefully the clustering on text demos & the clustering on images demo 
showed you how things play out when you're working with real unstructured data 

(the HW1 questionnaire was due before these demos appeared)

We're already averaging about 1 demo per lecture (hard to squeeze more in)

HW2 & your final projects (+ the example past final projects) also provide good 
opportunities for seeing more practical examples!

Please make use of office hours to learn more (such as if you want help with 
Python, data manipulation, stats, or math)! A key reason for going to a university 
rather than just learning on your own by watching, say, YouTube or talking to an 

LLM is that you have access to human profs & TAs with lived experiences!

Hard to make everyone happy!



HW1 Questionnaire (5/n)
Suggestion: please actually play with demos yourself after class

• Understand every line of code & whether it can be coded differently

• A major theme in the course is that of infinite design choices: identify 
where design choices appear & change them to see what happens

• Try deleting all code cells except part that loads in data & see if you can 
redo the exploratory data analysis on your own

We explicitly ask you to try different design choices for the last part of 
HW2's problem 1

There was some feedback asking for us to provide more comments/
explanation regarding what the code is doing in code demos

I actually think you'll learn more if you write comments/notes for yourself 
in your own words in your own copy of lecture demos!

In many ways, learning the material in this course is like learning how to swim 
— you can watch other people swim all you want but you're only going to get 

better if you practice a lot of swimming yourself!



Final project proposals: we're aiming to try 
to get you feedback by no later than the 

end of Wednesday



(Flashback) LDA Generative Model
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LDA models each word in document i to be generated as:

1. Randomly choose a topic Z (use topic distribution for doc i)
2. Randomly choose a word (use word distribution for topic Z)
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Goal: Learn these 
distributions

In sklearn, these will be in 
“.components_”

In sklearn, these will be the output 
of the “.transform” function



LDA

Demo



For topic modeling, how do we 
choose the number of topics k?



How “Coherent” is a Topic?
Let’s look at top-20 word lists (the ones from the demo)

Focus on a single topic at a time

P(see word “power” | see word “space”)

If this probability is high for every pair of words in the top-20 list, 
then in some sense the topic is more “coherent”

If we see the word “space”, how likely 
are we to see the word “power”?

<latexit sha1_base64="rf43CTMSW3L6y5f4pHeZWMFDyr8="></latexit> X

top words v,w that
are not the same

logP(see word v|see word w)

Coherence of topic:

<latexit sha1_base64="vg8AnbtQFi9B4f9iV2aaST2OaZs="></latexit># documents that mention both v and w

# documents that mention w

<latexit sha1_base64="YfETh2+5OEnUFpXenH7qkKkew4E=">AAAB63icbZDLSgMxFIbP1Futt6pLN8EiCMKQkapduCi4cVnBXqAdSibNtKGZzJBkhFL6Cm5cKOLWF3Ln25hpR9DqD4GP/5xDzvmDRHBtMP50Ciura+sbxc3S1vbO7l55/6Cl41RR1qSxiFUnIJoJLlnTcCNYJ1GMRIFg7WB8k9XbD0xpHst7M0mYH5Gh5CGnxGTWGXa9frmC3RrOhLBb/Qa8AC+HCuRq9MsfvUFM04hJQwXRuuvhxPhTogyngs1KvVSzhNAxGbKuRUkipv3pfNcZOrHOAIWxsk8aNHd/TkxJpPUkCmxnRMxIL9cy879aNzVhzZ9ymaSGSbr4KEwFMjHKDkcDrhg1YmKBUMXtroiOiCLU2HhKNgRv+eS/0Dp3vUv34q5aqV/ncRThCI7hFDy4gjrcQgOaQGEEj/AML07kPDmvztuiteDkM4fwS877F81HjWw=</latexit>

+0.1

avoid 
numerical 

issues



How Different is a Topic from the Others?
Let’s look at top-20 word lists (the ones from the demo)

If “space” only shows up in the top-20 word list for topic 0, 
then it is considered a unique top word for topic 0

Each topic has a # of unique top words



How to Choose Number of Topics k?

Can plot average coherence vs k, and average # unique top words vs k 
(for values of k you are willing to try)

Topic 0’s coherence score Topic 0’s # unique top words

Topic 1’s coherence score Topic 1’s # unique top words

Compute:

Topic (k-1)’s coherence score Topic (k-1)’s # unique top words

<latexit sha1_base64="8fCRXKepGA1B4oEjdtk5nnoGl/g=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV3xdfAQ8OIxgnlAsoTZ2dlkzOzOMtMbCCH/4MWDIl79H2/+jZNkD5pY0FBUddPdFaRSGHTdb2dldW19Y7OwVdze2d3bLx0cNozKNON1pqTSrYAaLkXC6yhQ8laqOY0DyZvB4G7qN4dcG6GSRxyl3I9pLxGRYBSt1OgMQ4WmWyq7FXcGsky8nJQhR61b+uqEimUxT5BJakzbc1P0x1SjYJJPip3M8JSyAe3xtqUJjbnxx7NrJ+TUKiGJlLaVIJmpvyfGNDZmFAe2M6bYN4veVPzPa2cY3fhjkaQZ8oTNF0WZJKjI9HUSCs0ZypEllGlhbyWsTzVlaAMq2hC8xZeXSeO84l1VLh8uytXbPI4CHMMJnIEH11CFe6hBHRg8wTO8wpujnBfn3fmYt644+cwR/IHz+QPM4Y9G</latexit>...
<latexit sha1_base64="8fCRXKepGA1B4oEjdtk5nnoGl/g=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV3xdfAQ8OIxgnlAsoTZ2dlkzOzOMtMbCCH/4MWDIl79H2/+jZNkD5pY0FBUddPdFaRSGHTdb2dldW19Y7OwVdze2d3bLx0cNozKNON1pqTSrYAaLkXC6yhQ8laqOY0DyZvB4G7qN4dcG6GSRxyl3I9pLxGRYBSt1OgMQ4WmWyq7FXcGsky8nJQhR61b+uqEimUxT5BJakzbc1P0x1SjYJJPip3M8JSyAe3xtqUJjbnxx7NrJ+TUKiGJlLaVIJmpvyfGNDZmFAe2M6bYN4veVPzPa2cY3fhjkaQZ8oTNF0WZJKjI9HUSCs0ZypEllGlhbyWsTzVlaAMq2hC8xZeXSeO84l1VLh8uytXbPI4CHMMJnIEH11CFe6hBHRg8wTO8wpujnBfn3fmYt644+cwR/IHz+QPM4Y9G</latexit>...

Compute average 
coherence

Compute average 
# unique top words



How to Choose Number of Topics k?

Demo



Topic Modeling: Last Remarks

• There are many topic models, not just LDA 
(e.g., Hierarchical Dirichlet Process, correlated topic models, SAGE, 
anchor word topic models, Scholar, embedded topic model,  …)

• Dynamic topic models can track how topics change over time

• Warning: learning topic models is very sensitive to random initialization

• There are score functions aside from coherence & # unique top words 
(e.g., normalized-mutual-information coherence, (log) lift score, …)

• Requires timestamp for every text document we fit the model to

• Can try fitting data multiple times using different random seeds & 
seeing which topics consistently show up across random seeds

• On the course webpage, I posted a link to Maria Antoniak’s practical 
guide for using LDA (very helpful if you want to use LDA in the future)



Course Outline

Part II: Predictive data analysis

Part I: Exploratory data analysis

• Frequency and co-occurrence analysis

• Visualizing high-dimensional data/dimensionality reduction

• Clustering

• Basic concepts and how to assess quality of prediction models

• Neural nets and deep learning for analyzing images and text

Identify structure present in “unstructured” data

Make predictions using known structure in data

• Topic modeling


