Samantekt

Bjagi, dreifni og
orsakasamhengi

Mikilvaeg hugtok i heimi gervigreindar

Brynjolfur Gauti Gudrunar Jonsson
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Orsakasamhengi og gagnabjagi

e Folk a sjukrahusum er ad jafnadi veikara en annad

e Eru sjukrahus slaem fyrir heilsuna?
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Bjagi og dreifni
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Tvaer tegundir skekkju

» Bjagi (bias):
» Kerfisbundin skekkja
= Breytist ekki pott athugunum fjolgi

» Daemi: Einfalt likan sem missir af mikilvaeegum
mynstrum

e Dreifni (variance):
= Tilvilanakennd skekkja
» Minnkar pegar athugunum fjolgar

= Daemi: Flokid likan sem laerir havada i gognunum
Orsakasamhengi og bjagi

e Bjagi er adalvandamalid pegar orsakasamhengi er rangt
 Fleiri gogn laga ekki kerfisbundinn bjaga

e Daemi: Sjukrahusdzemid synir bjaga vegna vals
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Gagnabjagi
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Er petta dreifni eda bjagi?
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Hvao getum vio gert?

1. ihlutun i heiminum

» Handahofskennd uthlutun

« Jafnar ahrifabreytur

e “Gold standard” orsakarannsokna
2. Skynsamlega valin gogn

o Natturulegar tilraunir

e Samsvorun (matching)

e Gaedi umfram magn
3. Orsakagreining

e Tilkynnum forsendur

e Leidum ut besta likan
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Ronald Fisher (1890 - 1962)

“In relation to the test of significance, the
experimenter is often not so much testing a
hypothesis as interrogating Nature, asking
her, as it were, a question; and
randomization is the device which
ensures that Nature’s answer shall be a
valid one.”

— Ronald A. Fisher, The Design of
Experiments (1935)
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Slembitilraunir
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Samsvorun (Matching)

Hvad er samsvorun?

o Adferd til ad para saman einstaklinga sem eru likir a 6llum mikilveegum pattum nema
medferdinni sem vid rannsOkum
o Markmid: Skapa jafnvaegi i ahrifapattum milli samanburdarh6pa

e Grundvallaratridi: Bera saman sambaerilegar einingar til ad draga alyktanir um orsakasambond

Dami um nalgun

e Para saman skoéla med svipad hlutfall nemenda ur erfidum adstaedum
e Bera saman sjuklinga med svipada sjukrasogu og aldur

e Bera saman ibua med svipada félagslega stodu
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Oryggisbelti og bilslys: Flékin
orsakasamhengi

e Spurning: Draga oryggisbelti ur danartioni i bilslysum?
 Vandamal: Ekki haegt ad gera tilraun med slembirodun
e Flaekjustig:

= Margir paettir hafa ahrif a alvarleika slysa (hradi,
vegadstaedur, vidbragdstimi)

» FOlk sem notar belti er liklega varfeernara almennt
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Venjuleg greining (med bjaga)

Algeng nalgun Nattuaruleg tilraun
e Bera saman danartioni: e Greindi slys par sem tveir voru i bil
= FOlk med belti vs. ekki med beli  Ein manneskja med belti, onnur an
e Vandamal: e Onnur manneskjan liféi, hin lést
= Varfaernir okumenn nota belti e Margir ahrifapeettir eru pa eins fyrir bada:

» Ahaettusaeknir dkumenn nota sidur belti = Hradi bilsins

Vegadstaedur

Arekstrarhornid

Okumadurinn

Table 1.1 Crashes in FARS 1975-1983 in which the front seat had two occupants, a driver and a
passenger, with one belted, the other unbelted, and one died and one survived

Diriver Mot belted Belted

Passenger Belted Not belted
Driver died Passenger survived 189 153
Driver survived Passenger died 111 363
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Glaepahneigd og... nefthorn?
Wu og Zhang (2016)

e Rannsakendur proudu gervigreindarlikan sem peir
fullyrtu ad geeti:

= Greint “afbrotamenn” fra “6flekkudum”
einstaklingum

= Nad 89,5% nakveemni

= Fundid liffreedilegar visbendingar um “medfeedda
afbrotahneigd”

e 1800 myndir af kinverskum karimonnum

= 700 sakfelldir glaepamenn

= 1100 almennir borgarar

The algorithm finds that criminals have shorter distances between the inner corners of the eyes, smaller angles
0 between the nose and the corners of the mouth, and higher curvature p to the upper lip.

Bergstrom & West i bokinni Calling Bullshit
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Grundvallargallar
rannsoknarinnar

1. Bjagi i gognunum:
e Myndir “afbrotamanna” voru ur gagnagrunni logreglu

o Myndir “6flekkudra” einstaklinga voru ur almennum ljosmyndum
2. Rangur maelikvarai:

e Likanid greindi i raun ekki “afbrotahneigd”

e Pad greindi mun a skilrikjum og venjulegum myndum

A machine learning algorithm is only as good as its training data, and these training data are

fundamentally flawed. [...] The algorithm in this paper is not picking up some underlying
physical structures associated with criminality.

Bergstrom & West i bokinni Calling Bullshit
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Orsakagreining
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CAUSALITY
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Behind every causal conclusion there must lie S INEERENCE

some causal assumption that is not testable in JUDEA PEARL

observational studies.

Judea Pearl
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Gervigreindarspar og akvaroanir

« Utkoma sjuklinga eftir influensu?

» Likanid spadi ad astmasjuklingar
veeru i minni ahaettu vegna
lungnabolgu

e Haetta a of haum blddprystingi 5\ What Artfcial Intlligence /7
Can Do, What It Can't,

' i N
= Sjuklegar med haan blodprysting eru g a"ﬂTe"thEDerence B
a lyfjlum - P
= Likanid ruglast ef pad er ekki tekid
med i reikninginn
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This issue arose in part because the researchers relied on existing data rather than new data
collected specifically for the task. Generally, collecting data is expensive and time-consuming.
So, some Al developers claim that existing data is enough to make good decisions.

Narayanan & Kapoor - Al Snake Oil
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Lykilhugtok og laerdomur

1. Bjagi og dreifni
o Bjagi: Kerfisbundin skekkja sem fleiri gogn laga ekki
e Dreifni: Tilviljanakennd skekkja sem minnkar med fleiri gognum
2. Orsakasamhengi og gagnabjagi
e Gagnabjagi getur leitt til rangra alyktana um orsakasamhengi
o Mikilveegt ad greina a milli fylgni og orsakasamhengis
3. Lausnir og adferdir
o Slembitilraunir (Ronald Fisher)
e Samsvorun (matching) sambeerilegra eininga
e VVondud orsakagreining
4. Laerdémur fyrir gervigreind
o Gaedi gagna skipta meira mali en magn
o Mikilvaegt ad skilja undirliggjandi orsakasamhengi
o Varast ber ad draga alyktanir an pess ad skilja bjaga i gognunum
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