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supervised vs. unsupervised
learning
* Unsuperiised learning:
— (riven corpus, infer stroctare implicit in the
~ Suparvizad learmme:
— Train sy=ism to recognize docs of a cartain type
{a.z.. docs in Italian, or docs about relizaon)
— Diecide whather or not pew docs belans to the
clazs{es) trainsd on

Agglomerative clustering

» Given target mimber of chasters £
» Imitially, each doc viewed as a cluster
— start with # chestars;
* Fapeat:
— while thare are > & clusters, fnd the “closest
pair” of clusters and merza tham.

Overview of topics

Chastering

— Agglomerzsie

= k-muang

Clazzihcation

— Bale basad

— Eupport Vechor Mackings

— Kanx Baes

* Finding commmmities {alka Trawling)
. e —=

» Fecommendation systems

Why cluster documents

= (ivem a corpus, partition it mto groups of
ralated docs
— Baoursively, c2n induce 2 tres of topucs

= Given tha zat of docs from the resultz of a
zearch (zay jaguar) partiion mto groups of
ralated docs
— zamantic disambimstion

k-means

= Atthe start of the aration, we have &
cantroids.
— Nead not ba docs, Just zoms & points.
— Axes could be temms, links etc .

= Loop
— Each doc azsiznad to the nearest cantrodd
— All docs azsigned to the same centroid are

mveragad to compuie a new cemtrodd;
* thmg bang ke mora; comtroids.




Classification

» {(miven ons of mora topics, dacida which
onaiz) 3 givan document balongs: to.
» Applications
— Clazsification inio 2 topic t2xomonTy
— Imtelligamcs analys:
— Routing email to help dasks ‘tustomer samvics
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Explicit queries
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Topic quesies can ba bt wp from other fopa: goanas.

Vector Spaces

» Each training doc a point {vector) labelad
bv itz topic

* Hypothesziz: docs of the :ams topic form a
contiguous region of spacs

» Define surfaces to dalmeats topics in space

Accuracy measurement

= Confuzion matrix
Torke uegesd by il

Azudl Topic

l =

This {1, j) EIIIJ'::;II'.'IEI]E 33 of the docs actually in
topic [ werae pat in topic j by the clazsifiar.

Classification by exemplary docs

= Faed system examplary docs on topic
(mraining)

= Positive as wall a5 nagative axamplas

= Systam builds its model of topic

= Subzaguent rfest docs avaluated agamst
model
— decides whather text 13 2 member of the topic

Support Vector Machine (SVM)

* Quadralic programming
problem

* The decizion functon is fully
gpacified v training samplas
which e on two parallal
hyvper-planaz




Naive Baves

S

» Uz class fraquenciss in training data for Poc] .

» Estimate word frequencies for aach word and
aach class to estimats Prw |¢] .

Tast doc 4

» Usethe Prw |c] valuas to estimate Prd |c] for
aach class ¢,

= Detarmine clazz ¢, for which Pr[c |d] is

Finding communities on the web
* nod easy, sincs web s huss
* what i 2 “danzs subsrapk™”

* defima (i f}-cors: complste bipamtite suberaph with
mudesu]lufwh-:hpmmma::huf_.
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Recommendation Svstems

Facommeand docs to usar based on usar's
contaxt (besidas the docs’ contant).

Orther applications:
—Re-rank ssarch resuliz

—Locats sypaiz
—Tarzeted ads.

Content + neighbors’ classes

= Maiva Baves gives Pr[-cjjd] baszad on tha
words in 4.

= Now conzider Pr{c|V] whera N'is the set of
Labalsz of &= naighbor:.
(Can ssparate & into m- and cut-naighharz.}

* Can combina conditional probs for ¢ from
text- and link-based evidence. :

Document Summarization

- Lexical chains: look for tarms app<aring in
COnEaCUilve sentences.

- For each sentance 5 m the doc.
%) = 2*H{%) - b™E)
whars b5 = total scorg of 2l chaing sterting at &
el 1% = tortad scors of all chaims covering B, e not
slarhimg & 5




