CSE 158 Lecture 10

Web Mining and Recommender Systems

Text mining Part 2




Midterm is this time next week! (Nov 7)
Aldll spend next M
prep
A See alsoseven previous midterms on

the course webpage
A Watch the corresponding lecture
from previous years to see more
midterm solutions
A Only weeks 1 -4



Assignment 2

Wil discussAssignment 2 at end of
todayos <cl ass



Recap: Prediction tasks involving text

What kind of quantities can we
model, and what kind of prediction
tasks can we solve usingtext?



Prediction tasks involving text

Does this
article have a
positive or
negative
sentiment
about the
subject being
discussed?

What can stop US Postal Service trucks?
The inexorable march of time

The ageing fleet of delivery vehicles is long past due an overhaul. Among the
common-sense upgrades employees want: air conditioning and more workspace

KX Neither snow nor rain nor heat nor gloom of night stays these trucks - but time, it turns out, will. Photograph:
Bill Sikes/AP

For the better part of the last 30 years, the flatulent buzz of the US Postal Service’s
boxy delivery vans - audible as they lighted from mailbox to mailbox - has been a
familiar sound to most Americans. Neither snow nor rain nor heat nor gloom of

| | nicht ctnve tha TT1CPC’c mnail #r11rlke Fram tha ctwwrifr camnlatinn Af thaivr nannaintad




Prediction tasks involving text

What Is the category/subject/topic of
this article?

Apple Is Forming an Auto Team

By BRIAN X. CHEN and MIKE ISAAC FEB. 19, 2015

SAN FRANCISCO — While Apple has been

e preparing to release its first wearable computers,
the company has also been busy assembling a

See team to work on an automobile.

W Tweet The company has collected about 200 people
over the last few years — both from inside Apple

Save and potential competitors like Tesla — to
develop technologies for an electric car,

) MUTe according to two people with knowledge of the

company’s plans, who asked not to be named
because the plans were private.

The car project is still in its prototype phase, one
person said, meaning it is probably many years
away from being a viable product and might
never reach the mass market if the quality of the
vehicle fails to impress Apple’s executives.

Electric car batteries being prepared for shipment at the A123 Systems plant in Livonia, Mich
in 2012. Apple has hired engineers from A123 Systems. Stephen McGee for The New York Times

It could also go nowhere if Apple struggles to
find a compelling business opportunity in
automobiles, a business that typically has much lower sales margins than




Prediction tasks involving text

Which of these reviews am | most likely
to agree with or find helpful?

Most Helpful Customer Reviews

1,900 of 1,928 people found the following review helpful

Tririr iy Le Creuset on a budget
By N. Lafond on October 24, 2007

Color Mame: Caribbean Blue | Size Mame: 6gt | Verified Purchase
Enamel on cast iron cookware like this, was, until recently, only available from makers like Le Creuset. Lately, several lower cost makers have come on the scene, like Target and
Innova. The new budget priced Lodge cookware is in the same price range as the low cost alternatives but completely out performs them.

| have all of the brands | have menticned. The Lodge is the same weight as the Le Creuset which is much heavier than the other budget models. The ridge where the lid and sides meet
is a matt black porcelain on the Lodge and Le Creuset but is just exposed cast iren for the other budget models (which leads to rusting if you are not careful). The porcelain resists
staining (even tomato sauces) in the Lodge and Le Creuset but the other budget models stain very easily. And finally, the Lodge and Le Creuset maintain a very polished interior finish
that resists sticking which others do not. So. | see no perfformance differences at all between the Le Creuset and the Lodge whereas the comparably priced budget models are certainly
inferior.

If you plan of using these pots very heavily (every day for example) you might want to upgrade to the higher priced Lodge product. It has 4 coatings of enamel as opposed to 2 in this
medel. But if you use them ence or twice a week | dont think you will need the added wear resistance.

47 Comments Was this review helpful to you? | Yes | | Mo |

1,105 of 1,164 people found the following review helpful
Trirvri7i7 OK pot, Great Price. Some flaws.
By J. G. Pavlovich on March 2, 2008

Coler Mame: |sland Spice Red | Size Mame: 6 gt | Verified Purchase

This is a terific value. The quality and performance match my Le Creuset pieces at a fraction of the price. The only slight design flaw | have found is that the rounded bottorn makes
browning large pieces of meat awkward. Other than that | have no complaints. Even heating. Easy clean up. | use it several times a week.

UPDATE: | found a second miner problem. The inside im of the lid has a couple of raised spots which prevent the lid from seating tightly. This causes steam to escape much faster
than | would like during a long braise or stew.

B llndate 2 Three vears in | am droooing my rating to three stare It's =t 3 decent oot 3t 3 barmzin orice but it will not be an heirdoom piece like myv | e Creuset The loose fittinag lid tums |



Prediction tasks involving text

Which of these
articles are
relevant to my
Interests?

MOST EMAILED MOST VIEWED RECOMMEMDED FOR YOL
1 THE UPSHOT
Reader Mailbag: Questions and Comments gt
About Orders at Chipotle A=

Meet the Unlikely Airbnb Hosts of Japan

At Chipotle, How Many Calories Do People
R&a“}r Eat?

OP-ED CONTRIBUTOR
Reform the Condominium

Cupid’'s Arrows Wound in “Walf Hall,
‘Skylight,” "An Octoroon’” and ‘Big Love’

THE UPSHOT

The Upside of Waiting in Line




rediction tasks involving text

Find me articles similar to this one

Meatloaf That Conquers the Mundane

FEB. 13, 2015
City Kitchen I was raised on Midwestern meatloaf. My
By DAVID TANIS mother’s dependable recipe did not vary:

Ground beef, grated onion and carrot and a little
oatmeal were the main ingredients, along with a

Email dash of “seasoned salt.” A ribbon of bottled chili
sauce ran down a gully in the center.

B share
Served hot, accompanied by Tater Tots, it was

W Tweet dinner. Served cold for lunch, it was always a
sandwich on white bread, with potato chips on

0 i the side. It was usually moist and tasty but never
remarkable, and there was no way you could call
it anything but meatloaf.

Save
Do I harbor a kind of nostalgia for it? Yes. But

~ More would I use that recipe now? I think not.

I have a friend from Brussels who loves to
entertain. Of his dinner party repertoire, one
dish is most requested and admired. It is pain de

veau, served with a vermouth-splashed mushroom sauce. In French, it re I ate d

sounds elegant. Translated into English — veal loaf — it sounds dull.

The Italian word for meatloaf is polpettone. (Polpette are Italian meatballs; RELATED COVERAGE / a rt I C I e S

polpettine are meatballs, too, but more diminutive.) This substantial City Kitchen: How to Make Polpettone, A7
family-size meatball, whether ovoid or elongated, plain or fancy, served
with tomato sauce or not, is beloved both in Italy and in Italian

communities throughout the world. Aside from its melodic, polysyllabic
name, polpettone is always well seasoned, prepared with care and served
with gusto.

Polpettone with Spinach
and Provolone
vid Tanis

It is usually a combination of different kinds
of ground meat, typically beef, pork and veal

ORI, AL N oSt o, ScuCECIER O, Ty Bt (ROl




Feature vectors from text

Bag-of -Words models

The Peculiar Genius of Bjork

CULTURE BY EMILY WITT | JANUARY 23, 2015 11:20 AM

Solo musician or master collaborator? For her new album, Bjork has merged the two

sides of her artistry to create g new experience of music — again. V4

Ftext= [ 150, 0, O

/]

) aardvark zoetrope

musician, who creates her music in an emotional cocoon, tinkering with technologies,
concepts and feelings; and Bjork the producer and curator, who seeks out



Feature vectors from text

Bag-of -Words models

Dark brown with a light tan head, minimal yeast and minimal red body thick light a
lace and low retention. Excellent aroma of Flavor sugar strong quad. grape over is
dark fruit, plum, raisin and red grape with molasses lace the low and caramel fruit
light vanilla, oak, caramel and toffee. Medium Minimal start and toffee. dark plum, dark
thick body with low carbonation. Flavor has brown Actually, alcohol Dark oak, nice vanilla,
strong brown sugar and molasses from the has brown of a with presence. light
start over bready yeast and a dark fruit and carbonation. bready from retention. with
plum finish. Minimal alcohol presence. finish. with and this and plum and head, fruit,
Actually, this is a nice quad. low a Excellent raisin aroma Medium tan

These two documents haveexactly the same representation
Il n this model |, | ignering symtax0 r e
Thi s 1 s c-afiwlogd sa anoag |



Find t he most C O Ml

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

Let 0s buil d a predictor

f(text) — rating

using a model based on linear regression:

rating ~ o + . cone COUNt(w) - Oy

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



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

CSE 158 Lecture 10

Web Mining and Recommender Systems




Distances and dimensionality reduction

When we studied recommender systems,
we looked at:
A Approaches based on measuring
similarity (cosine,jaccard, etc.)
AApproaches based on dimensionality
reduction

Today weol | | ook at
but using textual representations



Finding relevant terms

So far weoOve deal
vocabularies just by identifying the
most frequently occurring  words

But! The most informative words may

be those that occur very rarely, e.g.:

AProper nouns (e.g. peopl ed
content of an article even though they show up rarely
A Extremely 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 we

e.g. are (the features
of the reviews/IMDB
descriptions of) these
two documents
osimilar o0,
have high cosine
similarity

t hey




Finding relevant terms

e.g. Imagine applying something like
cosine similarity to the document
representations we
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Finding relevant terms

So how can we estimate the

orel evanced of a WwWoc
e.g. which words in this document might help us to
determine its content, or to find similar documents?

making moves to end her long-standing feud with Katy, HollywoodLife.com has
Il vely that Katy isndt r e ad¥KatReoy,

that Kat s that their frenemybat tl e | i nes remain drawn, an
Katy is set in her ways. Will these twoeverbury the hatchet? VW& Taylor Swift Still Fighting?
oTayl or 6s tried to reach out O make amends w
i nterested in having a friendship with Tayl or
wants nothing to do with Tayl or. Il n Katydos mi

happen. That ship has sail driedtdendtheifduce wewcan | ov e
understand where Katy is coming from. If a friendship would ultimately never work, then why
bother? These two have taken their feud everywhere fromsocial mediato magazines to the Super
Bowl . Tayl or dendthedemcegwe di ht oK a Diploflait it BEkE like Taylor and Katy

wonot be posing for pics together iIin the near
Ti1 mae Hi Ao h At +t h e vV ar v | o 4 c ¢t K at v AanAd Tavl nr



Finding relevant terms

So how can we estimate the

orel evanceodo of a WwWoce

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

| earned exclusively that Kat vy thebad0bldod bewveed iKat Reoy,
29, and Taylor Swift, 25, is going to continue brewing. A source tells HollywoodLife.com exclusively
heir frenemybat t 1l e | i nes r emai n theiscaop onwhya n
Vill thase tvoaverbury the hatchet? Katy Perry & Taylor Swift Still Fighting?
il ed to reach out to make amends w
I n having a friendship with Tayl or
ng to do with Tayl or. Il n Katydos mi
happen. That ship has sai |l driedtdendving féud, wewan | ov e
understand where Katy is coming from. If a friendship would ultimately never work, then why
bother? These two have taken their feud everywhere from social mediato magazines to the Super
Bowl . Tayl or end thedameegwe di ht oK a Diploflait it BEkE like Taylor and Katy
wonot be posi ng fthemearfuiure. KatytPerg & Tagle Swifi: Their Drama Hits AH

Time Hiaoh Atthe vy e r v | & 4 c ¢t K a9t v AanAd Tavl nr conl d +f N N




Finding relevant terms

So how can we estimate the

orel evanceodo of a WwWoce

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
| earned exclusively that Kat vy thebad0bldod bewveed iKat Reoy,
29, and Taylor Swift, 25, |s going to continue brewing. A source tells HollywoodLife.com exclusively
| i nes r emai n theiscaop onwhya n
Sr e o e hatchet? Katy Perry & Taylor Swift Still Fighting?
appearthlmeS ch out to makg amends w
friendship with Tayl or
th Tayl or. Il n Katydos mi
happen. That ship has sai |l driedtdendving féud, wewan | ov e
understand where Katy is coming from. If a friendship would ultimately never work, then why
bother? These two have taken their feud everywhere from social mediato magazines to the Super
Bowl . Tayl or end thedameegwe di ht oK a Diploflait it BEkE like Taylor and Katy
wonot be posi ng fthemearfuiure. KatytPerg & Tahla Bwifi Tineir Drama Hits All

Time Hiaoh Atthe vy e r v | & 4 c ¢t K a9t v AanAd Tavl nr conl d +f N N




Finding relevant terms

So how can we estimate the
rel evanceoo of a WwWoce

The document discusses Ot he
Tayl or Swiftoé, so how might
t hat oTaylor Swifto is the

Al t di s c um mers than bthee dbocuments do,
but i1t discussmechmaelTayl or



Finding relevant terms

Term frequency & document
frequency

Term frequency ~ How much does
the term appear in the document

Inverse document frequency ~ How
orared Is this term acro



Finding relevant terms

Term frequency & document

frequency
f( > — %’Lfé%/b?é(’ L\/(j/C? J Qf/?/)o ar J
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o Aaenedr colaiie
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Finding relevant terms

Term frequency & document
frequency

OTerm frelfeancyo6: t appears in the document dn
eg.tf(toTayl or Swifto, that ne

ol nver se

term (e.q. set of
OTay !l or d&umertst 0 )

pJust i fPethld)i= AEEIEU a1 D) = —log P(t|D)




Finding relevant terms

Term frequency & document
frequency

THIDF is high A this word appears much more
frequently in this document compared to other
documents
THIDF is low A this word appears infrequently
In this document, or it appears in many
documents

tfidf (t,d, D) = tf(t,d) x idf (t, D)



Finding relevant terms

Term frequency & document
frequency

tf iIs sometimes defined differently, e.g.:

r:’/) é éf(
tf'(td)=0ted)” I, o5

I

Both of these representations are invariant to the
document length, compared to the regular definition
which assigns higher weights to longer documents



