
CSE 158 ðLecture 10
Web Mining and Recommender Systems

Text mining Part 2



Midterm

Midterm is this time next week! (Nov 7)

ÅIõll spend next Mondayõs lecture on 

prep

Å See also seven previous midterms on 

the course webpage

ÅWatch the corresponding lecture 

from previous years to see more 

midterm solutions

Å Only weeks 1 -4



Assignment 2

Will discussAssignment 2 at end of 

todayõs class



Recap: Prediction tasks involving text

What kind of quantities can we 

model, and what kind of prediction 

tasks can we solve using text?



Prediction tasks involving text

Does this 

article have a 

positive or 

negative 

sentiment 

about the 

subject being 

discussed?



Prediction tasks involving text

What is the category/subject/topic of 

this article?



Prediction tasks involving text

Which of these reviews am I most likely 

to agree with or find helpful?



Prediction tasks involving text

Which of these 

articles are 

relevant to my 

interests?



Prediction tasks involving text

Find me articles similar to this one

related

articles



Feature vectors from text

F_text= [150, 0, 0, 0, 0, 0, ê , 0]

a aardvark zoetrope

Bag-of -Words models



Feature vectors from text

Bag-of -Words models

Dark brown with a light tan head, minimal 

lace and low retention. Excellent aroma of 

dark fruit, plum, raisin and red grape with 

light vanilla, oak, caramel and toffee. Medium 

thick body with low carbonation. Flavor has 

strong brown sugar and molasses from the 

start over bready yeast and a dark fruit and 

plum finish. Minimal alcohol presence. 

Actually, this is a nice quad.

yeast and minimal red body thick light a 

Flavor sugar strong quad. grape over is 

molasses lace the low and caramel fruit 

Minimal start and toffee. dark plum, dark 

brown Actually, alcohol Dark oak, nice vanilla, 

has brown of a with presence. light 

carbonation. bready from retention. with 

finish. with and this and plum and head, fruit, 

low a Excellent raisin aroma Medium tan

These two documents have exactly the same representation 

in this model, i.e., weõre completely ignoring syntax.

This is called a òbag-of-wordsó model.



Feature vectors from text

Find the most common wordsê

counts = [( wordCount [w], w) for w in wordCount ]

counts.sort ()

counts.reverse ()

words = [x[1] for x in counts[:1000]]



Feature vectors from text

And do some inference!

e.g.: Sentiment analysis

Letõs build a predictor of the form:

using a model based on linear regression:

Code: http://jmcauley.ucsd.edu/cse258/code/week5.py

http://jmcauley.ucsd.edu/cse258/code/week5.py
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TF-IDF



Distances and dimensionality reduction

When we studied recommender systems, 

we looked at:

ÅApproaches based on measuring 

similarity (cosine, jaccard, etc.)

ÅApproaches based on dimensionality 

reduction

Today weõll look at the same two concepts, 

but using textual representations



Finding relevant terms

So far weõve dealt with huge 

vocabularies just by identifying the 

most frequently occurring words

But! The most informative words may 

be those that occur very rarely, e.g.:
ÅProper nouns (e.g. peopleõs names) may predict the 

content of an article even though they show up rarely

ÅExtremely superlative (or extremely negative) language 

may appear rarely but be very predictive



Finding relevant terms

e.g. imagine applying something like 

cosine similarity to the document 

representations weõve seen so far

e.g. are (the features 

of the reviews/IMDB 

descriptions of) these 

two documents 

òsimilaró, i.e., do they 

have high cosine 

similarity



Finding relevant terms

e.g. imagine applying something like 

cosine similarity to the document 

representations weõve seen so far



Finding relevant terms

So how can we estimate the 

òrelevanceó of a word in a document?
e.g. which words in this document might help us to 

determine its content, or to find similar documents?

Despite Taylor making moves to end her long-standing feud with Katy, HollywoodLife.com has 

learned exclusively that Katy isnõt ready to let things go! Looks like the bad blood betweenKat Perry, 

29, and Taylor Swift, 25, is going to continue brewing. A source tells HollywoodLife.com exclusively 

that Katy prefers that their frenemybattle lines remain drawn, and weõve got all the scoop on why 

Katy is set in her ways. Will these twoeverbury the hatchet? Katy Perry & Taylor Swift Still Fighting? 

òTaylorõs tried to reach out to make amends with Katy, but Katy is not going to accept it nor is she 

interested in having a friendship with Taylor,ó a source tells HollywoodLife.com exclusively. òShe 

wants nothing to do with Taylor. In Katyõs mind, Taylor shouldnõt even attempt to make a friendship 

happen. That ship has sailed.ó While we love that Taylor hastried to end the feud, we can 

understand where Katy is coming from. If a friendship would ultimately never work, then why 

bother? These two have taken their feud everywhere fromsocial media to magazines to the Super 

Bowl. Taylorõs managed tomend the fenceswith Katyõs BFFDiplo, but it looks like Taylor and Katy 

wonõt be posing for pics together in the near future. Katy Perry & Taylor Swift: Their Drama Hits All-

Time High At the very least, Katy and Taylor could tone down their feud. Thatõs not too much to ask, 
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Finding relevant terms

So how can we estimate the 

òrelevanceó of a word in a document?
e.g. which words in this document might help us to 

determine its content, or to find similar documents?
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òtheó appears 

12 times in the 

document

òTaylor Swiftó 

appears 3 times 

in the document



Finding relevant terms

So how can we estimate the 

òrelevanceó of a word in a document?

Q:The document discusses òtheó more than it discusses 

òTaylor Swiftó, so how might we come to the conclusion 

that òTaylor Swiftó is the more relevant expression?

A: It discusses òtheó no more than other documents do, 

but it discusses òTaylor Swiftó much more



Finding relevant terms

Term frequency & document 

frequency

Term frequency ~ How much does 

the term appear in the document

Inverse document frequency ~ How 

òrareó is this term across all documents



Finding relevant terms

Term frequency & document 

frequency



Finding relevant terms

Term frequency & document 

frequency

òTerm frequencyó:                   = number of times the term t appears in the document d

e.g. tf(òTaylor Swiftó, that news article) = 3

òInverse document frequencyó:

òJustificationó:                                                 so  

term (e.g. 

òTaylor Swiftó)

set of 

documents



Finding relevant terms

Term frequency & document 

frequency

TF-IDF is high Ą this word appears much more 

frequently in this document compared to other 

documents

TF-IDF is low Ą this word appears infrequently 

in this document, or it appears in many 

documents



Finding relevant terms

Term frequency & document 

frequency

tf is sometimes defined differently, e.g.:

Both of these representations are invariant to the 

document length, compared to the regular definition 

which assigns higher weights to longer documents


