“Maskinleering” for Dataanalyse

Eksempler pa Anvendelser, Close-up pa Spamfilter og Google PageRank
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Hovedpunkter

E Data og informasjon!
E Maskinlaering
E Eksempler ...

E Close-up

> Bayesian soppelfilter
> Google PageRank

E The 0 $ eigenvector
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Vanvittig mye data!

E Enorme mengder data:

> Dokumenter

> Sanger, tale

2 Nettsider, epost
> Medisinsk

> Biologisk

2 Klima etc.

E Finne monstre, informasjon!

E Datagruvedrift. Maskinleering!

3/31



Maskinlaering

E Klassifisere

> Oppgave...
E Rangere
E Minske
E Forutsi

K Selvorganisere
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LARINGS-
INPUT OUTPUT KRITERIUM
—- L
INFORMASJONS-
TEORETISK
KORREKSJON
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Maskinlaering

Skjulte_najr(_s_ger 4
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utput neuron
o

E Kunstig nevralt nettverk

01
E “Kopi” av hjernen L |

E Neuroner og synapser
E "Synapse-vekter"
w11, W12,---,01,02,. ...

E M3 utvikles/leeres
Eks.: Nevralt nettverk
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Maskinlaering

E Ofte: Input til maskinen som en rekke av tall per objekt

E Hvordan representere andre typer objekter?




Maskinlaering
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E Bilde: [-1-1-1-05030801-06-09-1-1-1-1-1-1-1-1-1-0.60.8
090910907-05-1-1-1-1-1-1-1-10609-04-0.7-01061 ...
0SV, OsV]
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Maskinlaering

E Lingvistiske byggestener!

E Phoneme (gresk "lyd, tale")
Iihl /nl Ikl Irl Iiy/ ISI Iahl IZI
E Roffly
= Hvert 10 ms
> Se pa32ms

> Frekvensanalyse!

2 Gir en rekke av tall for hvert
vindu.

|

T

I

€3

|
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Tale (og tekst)

E Talegjenkjenning:
> Kommandoer: Open firefox!
2 Diktere dokumenter (f.eks. sykehus)
2 Identitikasjon
> Mange bedrifter

\ 4

L =
- MATCHING!
@ @ @

Akustiske modeller
Hidden Markov
Trening!
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Furby

E Vanvittig populeer leke!

E Kan

2 Veere blid

2 Bli sur!

2 Danse og leke
2 Fortelle vitser

= Rape m.m
E Gjenkjenner tale!

E “Leerer!”

The new FURBY can speak HUNDREDS of Words
and “understand” DOZENS of phrases and command

http:/ /www.hasbro.com
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Furby

K Hasbro om Furby: “Offering the best speech recognition technologies
... includes hidden Markov model-neural nets ...”

E Neewsweek: “So packed with technology ... if you continue to say
one of hundreds of programmed words like "love" and "friend" the
FURBY will learn it and repeat it back to you.”

E Kan f.eks. bli feel til & rape ved positiv oppmerksomhet (“reinforce-
ment learning.”)
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Furby

K Hasbro om Furby: “Offering the best speech recognition technologies
... includes hidden Markov model-neural nets ...”

E Neewsweek: “So packed with technology ... if you continue to say
one of hundreds of programmed words like "love" and "friend" the
FURBY will learn it and repeat it back to you.”

E Kan f.eks. bli feel til & rape ved positiv oppmerksomhet (“reinforce-
ment learning.”)

E Forbudt fra NSA!! "NSA officials were worried that people would
take them home and they’d start talking classified..." (CNN).
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Massive software

K Filme et massiot slag?!

E Hver “agent” et system som

2 Leerer/selvorganiserer
> Har “personlighet”

E Filmer & reklame
= Ringenes Herre, 300,
Eragon, King Kong ++

2 Lynx-billions, Nike,
Budweiser-wave ++

http:/ /www.lordoftherings.net

Spill!
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Oversetting

E Google ++: Maskinleering for oversetting!
E Trenes: Forente Nasjoners tekstkorpus

And by the way;, I think that it is really, really bad that the department of physics and
technology is not situated on campus!

And, I think that’s really a shame that the Department of Physics and Technology, which
is not on campus!

E Mange bruksomrader ' Displayets
- Forsvaret dritinnstillinger"
> BIUksanVisninger. . bruksanvisningene hersker et fullstendig spriklig sammenbrudd.

http:/ /www.aftenposten.no
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Sjekker og post

E Automatisering: Bank og post

E Handskrevne tall /bokstaver TR NTE e 0301
K Helvetica Krankenkasse e PN GA {Y; "'qﬁg_
O Storst i Sveits mEﬂm
2 For: 150 saker daglig 173056 780% 0301 b23ehEEm e
2 Etter: 400 saker daglig T hip//wwwimagechedkocom
2 $ 2300000 spart arlig
2 Kostnadseffektivt: 8 mnd Vanskelig felt!
Basert p3
E 9000 Nordpolen (“Nordlys”) Panevrale nettf

1990-ta]et
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Bioinformatikk

E Enormt felt: Maskinleering + bi-
ologi

E Klassifisere (mikroarray)

2 Gener
2 Celler

2 Proteiner
-~ DNA

E2025191
E2025190RS55
E2025194R581
E2025104RS59

E1895232R190
E1895232R388

E Finne nye medisiner

E Human Genome Project CELLER
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Microsoft Outlook Web Access - Mozilla

Eile Edit View Go Bookmarks Tools Help

<:§| - E:> M @ O @ |\_l https://postboks.uit.no/postboks/ Z]l"| © Go |@.5pam norsk |

[l Red Hat, Inc. [ Red Hat Network [} Support | JShop | Products [ Training

‘QNE‘W Furby Hacking : Part 1 ... ‘ || Sensory, Inc. - Embedded S... | L Microsoft Outlook Web Ac... lEAmazun.cum: Web Docume... | || Proceedings of the Seventh ...

[ T T A et e] | CReply ‘@ Replytoall (3 Forward 3 23X & ¢ Cloe @ Help

@Spam Reader - Bayesian Sp..

| Innbaks @ Tohelp protect your privacy. links to images. sounds. orother external content in this message have heen blocked. Click here to unblock content.
Eé Junk E-mail From: anita roland [anita_rl 005 @yahoo.it] Sent: Sat 2007-06-30 4:00
Kalender To: anita_rl005 @yahoo.co.uk
Kontakter Ce:
ﬂ Oppgaver Subject: 34 BRIDGE STREET LONDON
Z
[ Folders Z

View As Web Page

) Public Folders
o-] Options
ﬂ] Log Off

34 BRIDGE STREET,
PRIVATE STAINES MIDDLESEX TWI18 4TP
anita_r1000@yahoo.co.uk LONDON/UNITED KINGDOM.

DEAR FRIEND,

1AM MRS.ANITA ROLAND A WIFE TO THE LATE
DR.ROLANE JAMES BOTH OF US ARE BRITAIN
CITIZEN.MY HUSBAND DIE LAST TWO WEEKS AGO
THROUGH MOTOR ACCIDENT ON HIS WAY COMING
BACK TO HOME.

PLEASE DEAR FRIEND, INEED YOUR ASSISTANT IN
ORDER TO COME OVER TO YOUR COUNTRY TO
DELIVER MINE BABY SINCE MY HUSBAND IS NO MORE
ALIFE.IT IS BECAUSE MY LATE HUSBAND RELATIONS
ARE NOT IN SUPORT OF OUR MARRIAGE UNTIL THE
DEATH OF MY HUSBAND,SO I AM AFRIED OF THEM
EVEN THEY ARE NOW ASKING ME TO SUBMIT ALL MY

B[]
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Bayesian sgppelfilter

K For: Seppel/spam hvis visse ord opptrer: Dear Friend, Click...
E Godt, men ikke godt nok

E To the rescue: Thomas Bayes!

o Britisk matematiker (1702-1761)
o Prest i Skottland (Calvinist)

o Bayes lov publisert i 1764 (30 ar
for Tromse blir by)
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Bayesian sgppelfilter

P(viagra|spam)P(spam)
P(viagra)

P(spam|viagra) =

E P(spam|viagra): Sannsynlighet for at en email er spam gitt at ordet
viagra finnes i denne emailen.

K P(viagra) = P(viagra|spam)P(spam) + P(viagra|ok)P(ok)

E Maskinleering for a utnytte dette!

Paul Graham, 2002: A Plan for Spam: “I think it’s possible to stop spam...”
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Bayesian sgppelfilter

TRENING OPERASJON
Ord P(ordispam) -
Maskin Maskin
Spam - P(ordlok) Email - P(spamlord) > 0.9?

Ok

E I bruk i stort sett alle emailprogrammer!
E Kan oppdateres av brukeren
E Ikke bare "vanlige" ord, f.eks P(spam|ff0000) er hoy

E Spammerne: Alife, suport, afried, xxxviagra ++
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g Norge

K Ikke bare matching mot sekeord...
E Rangering av viktighet av nettsider! Linkestruktur

E PageRank: Page & Brin, studenter ved Stanford

WWW’98: “In this paper, we present Google...”
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Google PageRank

Viktighet ukjent: x1, x2, x3 0g x4

@O Tell “tilbakelenker” I
2 3
X1 = 2
2 = 1 l |
X3 = 3
X4 = 2 4 |[—= 1

E Veldig enkelt, men lett a utnytte!
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Google PageRank

® “Stemming.” Viktige viktigst

X1
X2
X3
X4

X3 + X4

X1

X1+ X2+ X4
X1+ X2

E Dette er jo et likningssett..! Men
det lar seg ikke lose...

E Ulogisk: Noen "dominerer" ved
a "stemme" mye (x1)

RJ UIT
|
2 3
4 —~— 1
MATNAT KASKIJER

26/31



Google PageRank

® Kun en stemme i sum:

X1

X2

X3

X4 =

X4
X3—|—2
*1

3

X1, X2 X4
3723
X1 X2
3+2

E Kan vi finne x1,...,x4 som til-
fredsstiller dette? JA!

RJ UIT
2 3
4 I 1
MATNAT KASKJER
X1 = 0.4
Xo = 0.1
X3 = 0.3
X4 = 0.2
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Google PageRank

X4

E Annen form: Tabell A x3+7 = X1
(001 L] il S
A %000 a o n
= 1 1 I i
3705 3 2t =
3200 1%
] ] 32 :
K La _
X1
_ | x
R Ax=1-x

The $ 25000000000 eigenvector!!
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The $ 0 eigenvector

E Klassifiser slik at en statistisk
(informasjonsteoretisk) avstand
mellom klassene er storst mulig

E Klassetilhorighet gitt ved x

E Via omveier: Finn x s.a.

AX:emux'x !

A er gitt av avstandsmalet
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The $ 0 eigenvector

E Klassifiseringsmetode i samme
“familie” som Google Page
Rank og andre metoder brukt
f.eks. innen dokumentklassifis-
ering

K Publisert i flere internasjonale
tidsskrift og proceedings

E Feks. ca. 98 % rett pa “opp-
gaven” (683 objekter)

Stian Anfinsen
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Takk for meg!

HTTP://WWW.PHYS.UIT.NO/~ROBERT]
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