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Explainable Al: explain what to whom?

— .

Silja Renooij



The goal of Explainable Al

Why did Al get this answer?

Why did Al not get other
answers?

Previously 4' j

| i This | 1
ISISsaca
=)D

Training data Learning process Learned models Output Al user

When can | trust the answer?

Future - c - ‘
— ' '... This is a cat:
— =It has fur, whiskers,
9 9 == and claws.
- = It has this feature:

Training data  New learning process  Learned models Output (+ reasons) Al user

| understand why Al got this
answer and not others.

| know when | can trust the
answer.

Wikipedia:
Explainable Al (XAl) refers to methods and techniques in the application of artificial intelligence
technology (Al) such that the results of the solution can be understood by human experts.



visit to Asia?

tuberculosis?

either tub. or lung cancer?

positive X-ray?
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Before presenting any evidence, the probability of watchMovie ~®

The following findings are considered important (in order of importance):

e workDone results in a posterior probability of p;, for watchMovie.

» hasMoney results j..]l a Posterior prﬂbabilit}r Df ph2 The value scirrheus of node Shape is certain (P = 100)

We were able to construct four arguments based on the evidence associated with the value scirrheus for node Shape (S).

L] hﬁSFl‘iEﬂd IESUItS iﬂ a pUSteriﬂr prﬁbﬁblllty Df p[; Theargurnentsareorderedb\;hawinﬂuenﬁalmeyemeofme node Shape (S)
Their influence flows along the following paths: + Argument 1- Node Endosono-mediast has value no

Node Bronchoscopy has value no

e workDone influences hasTime, which influences watt _
Node Lapa-diagragm has value no

e hasMoney influences watchMovie. Node CT-organs has value none

Node X-fistula has value no

e hasFriend influences watchMovie. .
Node CT-liver has value no

Presenting the evidence results in a posterior probabil Node X-lungs has value no
Node CT-lungs has value no

Node Endosono-wall has value T3

+ Argument 2 Node Gastro-shape has value scirrheus
Node Gastro-circumf has value circulair
Node Gastro-length has value 5 <= x < 10
Node Weightloss has value x<10%
Node Endosono-wall has value T3

Node Endosono-truncus has value non-determ
Node Endosonoe-loco has value yes

Node Gastro-necrosis has value no

Node X-fistula has value no

Node Endosono-mediast has value no

Node Gastro-location has value distal

+ Argument 3: Node Gastro-shape has value scirrheus

* Argument 4: Node X-fistula has value no
Node Gastro-necrosis has value no




The following scenario(s) are
coggatible with cold:
A, Cold and no cat hence no

allergy _ 0.47
Other less probable
scenario(s) 0.06

The following scenario(s) are
incompatible with cold:
B. No Cold and cat causing

allergy 0.48

Scenario A is about as likely as
scenario B (0.47/0.48)

because cold in A is a great deal
less likely than no cold in B
(0.08/0.92),

although no cat in A is a great deal
more likely than cat in B (0.9/0.1).

Therefore cold is_slightly more

iikelv than not (p=0.52).

Scenario 2: Sylvia and Tom committed the burglary. (prior probability:
0.0001, posterior probability: 0.2326)

Scenario: Sylvia and Tom committed the burglary: Sylvia and Tom
had debts and a window was already broken. Then, Sylvia and Tom
climbed through the window. Then, Tom stole a laptop.

Scenario 2 is complete and consistent. It contains the evidential gap
‘Sylvia and Tom had debts” and the supported implausible element ‘A
window was already broken’.

- Evidence for and against scenario 2:

+ Broken window: moderate evidence to support scenario 2.

+ Statement: Tom sold laptop: moderate evidence to support scenario
2.

+ Testimony: window was already broken: weak evidence to support
scenario 2.

+ All evidence combined: very strong evidence to support scenario 2.
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“Artificial intelligence
Is nowhere near
matching the
cognitive abilityofan | S
infant[..Junableto |4

compete with the n
average human four-
year-old,”

John Brockman: POSSIBLE MINDS: 25 Ways of Looking at Al.
Penguin Press, 2019 John Brockman.



https://www.amazon.com/gp/product/0525557997/ref=as_li_qf_asin_il_tl?ie=UTF8&tag=smithsonianco-20&creative=9325&linkCode=as2&creativeASIN=0525557997&linkId=f8b2da2ab1bb0de129aa725561bcd986

Four-Year-Old Boy Drives Great
Grandfather's Car A Mile To Buy Sweets
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Sources of images:

e Explainable Al: : https://blog.global.fujitsu.com/fgb/2019-08-01/why-ai-got-the-answer-
explainable-ai-showing-bases/

« Asia networks: Daly, Shen, Aitken: Learning Bayesian networks: Approaches and issues.

The Knowledge Engineering Review 26 (2011),
and https:.//www.bayesserver.com/docs/introduction/bayesian-networks

e Elvira: Lacave, Lugue, Diez: Explanation of Bayesian Networks and Influence Diagrams in
Elvira. IEEE Transactions on Systems, Man, and Cybernetics, Part B (Cybernetics) 2007/

o« VaP network: PhD thesis Stefan Visscher

e Brain Cartoon: https://xkcd.com/1163/

e Autonomous car: https://theconversation.com/to-get-the-most-out-of-self-driving-cars-
tap-the-brakes-on-their-rollout-88444

e Graduated robot: depositphotos.com image ID 200717136


https://blog.global.fujitsu.com/fgb/2019-08-01/why-ai-got-the-answer-explainable-ai-showing-bases/
https://www.bayesserver.com/docs/introduction/bayesian-networks
https://www.semanticscholar.org/paper/Explanation-of-Bayesian-Networks-and-Influence-in-Lacave-Luque/92633883d0303fcf965d17ffd29fb0d179032a5f
https://xkcd.com/1163/
https://theconversation.com/to-get-the-most-out-of-self-driving-cars-tap-the-brakes-on-their-rollout-88444
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