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https://cms27.github.io


PC Lab #8



PC Labs Grading

• PC Labs solutions are submitted as Jupyter Notebooks, via email

– Email title : PCLab#8 - Group X - Name1 Name2 Name3

– Your Jupyter Notebook starts in the same way (same .ipynb name)

– Tell me (again) how long did it take

Reminder: Andrea Andolfatto
(andrea.andolfatto@phd.unibocconi.it) should be cc’ed to your email.
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mailto:andrea.andolfatto@phd.unibocconi.it


PC Labs Grading

• PC Labs grade will depend on :

– Your ability to submit it before the deadline

– The quality of your code (comments, readability, use of functions, etc.)

– The structure of the Jupyter Notebook : well organized, explain what you
are doing and why

– Your ability to complete the tasks and innovate

– You should maybe produce less, but more useful outputs
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Who is the next
Facebook?



Goals

• Manipulate and visualize patent data

• Use unsupervised learning methods to classify patents

• Implement a measure of textual similarity
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Big picture context

• You’ve been hired as a data
scientist by Sequoia Capital
(WhatsApp, Zoom, Airbnb,
etc.)

• The fund is constantly
looking for the needle in the
haystack

• You are responsible to
identify breakthrough
patents (see Bonelli, 2022)
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https://drive.google.com/file/d/1Pjy_1dVvduYBVjLoao7C5h4FJWWvUAKe/view


Kelly et al., 2021



Task #1 : Basic manipulation and descriptive statistics

• Import the PatentAbstract_PCLab8.csv data from here (Link)

• Usual cleaning steps : remove punctuation, stopwords, short words, etc.

• Describe the sample :
– How many patents do you have ? How many unique words ?
– Frequency of letters (Lewand’s law) and average nb. of words per abstract
– Most common words?

• If the data is too large (especially for the following tasks) don’t
hesitate to consider only a sub-sample.
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https://www.transfernow.net/dl/20241118D91zxx7C
https://en.wikipedia.org/wiki/Letter_frequency


Task #2 : Create patents’ technological class

• In the provided data, you don’t have the date nor the technological class of
the patent

• Consider that all patents are from the same (couple of) year(s)

• Use Gensim’s LDA package to perform Topic Modeling to extract the
hidden topics (technological classification) from the patents.You want to
assign each patent to a technological class.

• What are the number of classes you end up with ? What are the most
frequent words in each class ? Does it make sense ?
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Task #3 : identify breakthrough patents

• Create a measure of semantic similarity (inspired by Kelly et al. (2021) or
pick your own method)

• Alternatively, you could project the patents in a bi/tri-dimensional vector
space and tag the outliers

• Identify, for each technological class, the outliers (i.e., breakthrough
patents)

• Find a way to graphically illustrate your findings

• What do you think about this idea to measure breakthrough innovation.
Ideally, what would you do ?

11 / 12

https://pubs.aeaweb.org/doi/pdfplus/10.1257/aeri.20190499


No optional task?

• Yes, because they are all optional. You already have 5 (very good) grades!

• This last PC Lab is for fun, you can do it entirely or not, submit it or not.
In any case, try to learn something new!
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