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Z e Zhas a left glove
e K& S each have aright glove
* a coalition only scores if it has a pair:
| v(S,2) = v(K,2) = v(S,K,Z) =1
| el 3
| e Zhas aveto
| *..K &S together have a veto
| * any outcome where S,K share equally

many outcomes in the solution
many asymmetric solutions
solutions might not exist
solutions might be really ugly
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https://epubs.siam.org/doi/abs/10.1137/1013093
https://epubs.siam.org/doi/abs/10.1137/1013093
https://epubs.siam.org/doi/abs/10.1137/1013093
https://epubs.siam.org/doi/abs/10.1137/1013093
https://epubs.siam.org/doi/abs/10.1137/1013093
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S, £

* average over value it adds to coalitions

K, S
always exists
easy to calculate

symmetric

/ “\ * p=Y%:Kjoins empty coalition; adds 0
K /*K, sz e p=Yx%¥:KjoinsS;addsO
= e p=YxX:KjoinsZ; adds 1
_ A K7 e p=):KjoinsS,Z;addsO
1 4 ’ = 4
= *...thus, K’s Shapley value is %
iy 1 S
= \
/ a single, unique result, (%, %,%)
K

S
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Why does Nash’s equilibrium take over?
r 1. handles information better
B o A i, ‘ 2. constructive: how do we get an outcome?
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https://asterix.fandom.com/wiki/Gaul?file=Map_of_Gaul.png
https://books.google.com/ngrams/graph?content=Shapley+value%2Cstable+set%2CNash+equilibrium&year_start=1950&year_end=2020&corpus=15&smoothing=3&share=&direct_url=t1%3B%2CShapley%20value%3B%2Cc0%3B.t1%3B%2Cstable%20set%3B%2Cc0%3B.t1%3B%2CNash%20equilibrium%3B%2Cc0t1%3B%2CShapley%20value%3B%2Cc0%3B.t1%3B%2Cstable%20set%3B%2Cc0%3B.t1%3B%2CNash%20equilibrium%3B%2Cc0
https://asterix.fandom.com/wiki/Gaul?file=Map_of_Gaul.png
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Input Hidden Qutput
layer layer layer
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https://github.com/PetarV-/TikZ/tree/master/Multilayer perceptron
https://github.com/PetarV-/TikZ/tree/master/Multilayer perceptron
https://github.com/PetarV-/TikZ/tree/master/Multilayer perceptron
https://github.com/PetarV-/TikZ/tree/master/Multilayer perceptron
https://github.com/PetarV-/TikZ/tree/master/Multilayer perceptron
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Appl. Stochastic Models Bus. Ind., 2001; 17:319-330 (DOI: 10.1002/asmb.446)
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Analysis of regression in game theory approach

Stan Lipovetsky** and"Michael Conklin
SUMMARY

Working with multiple regression analysis a researcher usually wants to know a.comparative importance of
predictors in the model. However, the analysis can be made difficult because of multicollinearity among
regressors. which produces biased coefficients and negative inputs to multiple determination from presum-
ably useful regressors. To solve this problem we apply a tool from the co-operative games theory, the
Shapley Value imputation. We demonstrate the theoretical and practical advantages of the Shapley Value
and show that it provides consistent results i the presence of multicollinearity. Copyright (. 2001 John

Wiley & Sons, Ltd.
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Knowl Inf Syst (2014) 41:647-665
DOI 10.1007/s10115-013-0679-x

Explaining prediction models and individual predictions
with feature contributions
Erik gtrumhelj - Igor Kononenko

This leads to the following explicit definition (sce [28] for proof):

21| S ) —1)!
pite) = DI ) (A i) (x) = Agl)). 9)
QT Sl o]

Equation (9) 1s equivalent to the Shapley value [25], a concept from coalitional game
theory. In a coalitional game, it 1s usually assumed that n players form a grand coalition


https://onlinelibrary.wiley.com/doi/abs/10.1002/asmb.446
https://link.springer.com/article/10.1007/s10115-013-0679-x
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K57 e e.g. K= e.g. kids allowed’ ...
K S<‘\ K, S, Z
l_/’ e.g. f(K,S;,Z;) prediction given average K,
e = K, S, Z specific values of S and Z
3 1= Kt Z
K S 7 < / K s Z fisD-fks2)

1 AN
) K, 5%
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& 5hooBlivelic The Shapley value might be the
e States v BB TR v allhegorni v s “ageb S to deliver a full
explanation. In situations where
the law requires explainability —
like EU’s “right to explanations” —
the Shapley value might be the
nterest by subregion i il method,
e~ i because it is based on a solid
2 (e o theory and distributes the effects
\ P AR fairly. ... The Shapley value is the
¢ IR method with
ey, a solid theory. ( )
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https://christophm.github.io/interpretable-ml-book/shapley.html
https://trends.google.com/trends/explore?q=Shapley%20value&geo=US
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what if we break symmetry?

don’t.assume equal arrival probabilities

* js this just obscure theory?

Probabilistic values for games

RJ Weber - The Shapley Value. Essays.in Honor of Lloyd S ..., 1988 -
books.google.com

The study of methods for measuring the “value’ of playing a particular role in an n-
person game is motivated by several considerations. One.is to determine an equitable
distribution of the wealth available to the players through their participation in the
game. Another is toshelp an individual assess his prospects from participation in the
game. When a method of valuation is used to determine equitable distribu-tions, a
natural defining property is “efficiency”. The sum of the individual values should equal
the total payoff.achieved through ...

¢ Cited by 546 Related articles &9

Variations on the Shapley.value

D -Monderer, D Samet - Handbook of game theory with economic ..., 2002 - Elsevier

This survey captures the main contributions in the area described by the title that were
published up to 1997.(Unfortunately, it does not capture all of them.) The variations
that are the subject of this chapter are those axiomatically characterized solutions
which are ...

¢ Cited by 85 Related articles 99
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*  price & occupancy rates
* hike prices to increase profits?

 |let causes arrive before effects

SR ALS
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https://arxiv.org/abs/1910.06358
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* age, sex, native country, race

@
f_jﬂ Off data manifold
-2 On data manifold
> | ASV
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https://arxiv.org/abs/1910.06358
https://arxiv.org/abs/1910.06358
https://arxiv.org/abs/1910.06358
https://arxiv.org/abs/1910.06358
https://arxiv.org/abs/1910.06358
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.. about ideas and tools

* - sometimes make unexpected leaps

s-about explainable Al/ML

1. more sensible explanations

2. Wwhat are the right axioms?

3. single number search misguided?
e.g. WassersteingSchirm, Lazar
(2019) on p< 0.05

4. what about allowing joint arrival?

Wikipedia‘Commons
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https://amstat.tandfonline.com/doi/full/10.1080/00031305.2019.1583913.XcL8RVX7TIU
https://amstat.tandfonline.com/doi/full/10.1080/00031305.2019.1583913.XcL8RVX7TIU
https://amstat.tandfonline.com/doi/full/10.1080/00031305.2019.1583913.XcL8RVX7TIU
https://amstat.tandfonline.com/doi/full/10.1080/00031305.2019.1583913.XcL8RVX7TIU
https://commons.wikimedia.org/wiki/File:Lloyd_Shapley_3_2012.jpg
https://en.wikipedia.org/wiki/Lloyd_Shapley

