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O Trygghet og tillit blant utviklere, ansvarlige og brukere

O Sette brukeren i stand til & utfordre en automatisk beslutning

O Sikre ansvarlig bruk av data/modell (personvern og diskriminering)

O Lovverk: Al ACTe, forvaltningslovensg, GDPR?

O Hjelpe utvikler & forbedre modellen/Kl-systemet ved & oppdage feil/ugnsket
atferd



Forskningsfeltet Explainable Al (XAl)

Figure 2. Number of scientific publications per year on Explainable Artificial Intelligence (XAl).
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1. Preve a forstd hva kompliserte
sort-boks-modeller gjar

2. Utvikle modeller som er
forklarbare i seg selv
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Mdlet: At beslutninger basert p&
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Figur fra Management solutions rapport:
“Explainable arfificial intelligence (XAl) — Challenges of model interpretability” (2023)



Kompliserte modeller = vanskelige a forsta
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Kompliserte modeller ' vanskelige a forsta
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Enkel linecer modell med normalfordelte variabler x, og X,:
=a+b.x, + Db,
y=aT Dy Xy T DX

Enkel forklaring: y gker med b, ndr x, gker med 1, og tilsvarende for x,

Forutsetning: x, og x, er uavhengige -> §jelden tilfellet i praksis

F.eks ved corr(x, X, ) = 1 E[X] = E[X,] :
y gker med b,+b, ndr x, sker med 1 (fordi da gker typisk ogsé x, med 1).

Mer komplisert nér avhengigheten er middels sterk/ikke-linecer/lokalt varierende, det er
flere variabler, eller modellen er ikke-linecer



Ulike datatyper krever ulik forklaringsmetodikk
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PRESENTASJONSFORMER

Shapley
Va.l ues '3-- ;j.'_ = chlorides
(S HA P) & = sulphates

: = density

0.47 = volatile acidity
3.17 = pH

108 = alcohol

2.1 = residual sugar

27 = free sulfur dioxide

108 = fixed acidity

2 other features




PRESENTASJONSFORMER
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PRESENTASJONSFORMER

Counterfactual
explanations

EKSEMPLER

Observations to explain

Features
Sex Salary Def.lastyear| f(x) Decision
F $6000 yes 0.18
M $4500 030

Final counterfactual explanations

 Explain ID| Age Sex Decision Salary Def.lastyear
1 30 F 1 $ 6000 no
2 25 M 1 $ 4800 no
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O Vet ikke hva slags forklaring man vil ha
O Forstdr ikke hva slags forklaring forklaringsmetoden(e) gir
O Valgt forklaringsmetode er ikke den brukeren gnsker seg

O Forklaringene er upresise/feil:

O Bruker grove approksimasjoner fordi det tar for lang tid &
generere presise forklaringer

O Ignorerer avhengighet mellom variablene
O Ekstrapolering utenfor dataomrddet

O Metodeantagelser ikke oppfylt




HVORDAN NAVIGERE | XAI-JUNGELEN?

A

eXplego
An XAl-method selection tool by

== NoOrsk
e
- Regnesentral

NORWEGIAN COMPUTING CENTER

Interaktivt beslutningstre som

hjelper deg & velge
forklaringsmetode

//

e

BigInsight

www.explego.nr.no

Do you want to explore one
ime or -
joint efforts/interactions
among features?

Joint efforts
among features

EXAMPLE CASES: IGNORE DATA DISTRIBUTION

1. You want to dig into the exact mathematical formula the
model uses.

2. The data used to fit (and predict with) the model comes
from a controlled experiment, where you can control all
features as you like.

3. Your data distribution is unstable because of downstream
changes to collection, recording, definitions, etc.

explanation?

Obey data
distribution

Ignore data
distribution

Conditional Shapley values
Short method description: Uses Shapley values Marginal Shapley values
from game theory to decompose the prediction
outcome onto the different features. Uses
conditional expectation to measure feature

Short method description: Uses Shapley values
from game theory to decompose the prediction

One feature ata
time

PredDiff (first order)

Short method description: Measure the change
in prediction by observing the changes when
removing each of the features.

Interpretation: The (first order) PredDiff value
says how the prediction changes by observing this
feature, provided all other features are observed.

Software: PredDif hon, not recent dated)

Original paper: Robnik-Sikonja & Kononeko
(2008)

Other resources: Recent clarification paper (with
extensions) of Blicher et al.

Nice to know:

« s significantly faster to compute than
Shapley values.

+ Higher order PredDiff includes "interaction"
in the sense of observing several features.
Including all interaction terms makes the
method equivalent to Shapley values. May
therefore be seen as a light weight
approximation to Shapley vaues.
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