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Plan of  the Talk 

•  The Problem: Relevancy? 

•  Some Examples 

•  An Inspiration: The Erlangen Program 

•  “Erlangen Rationality” 

•  Morals and Applications 
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•  Must extend to new / complicated scenarios 
•  It must surprise me! 

•  The formal program: 
1.  Axiomatize intuitive constraints 
2.  Prove they hold for a reasoning procedure 

3.  Apply procedure to non-intuitive problems 
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•  An intuition: irrelevant changes to problem description 
shouldn’t affect rational behavior 

•  Unfortunately . . .  
•  Examples of  “irrelevant” redescriptions that change 

“rational” solutions to a problem abound in 
•  Game Theory 

•  Bayesian Decision Theory 

•  Judgment Aggregation  
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Some Examples 

1.  “Irrelevant” changes to temporal order of  decisions 
(Kohlberg & Mertens, 1986) 

2.  Addition of  “irrelevant” moves (van Damme, 1989) 

3.  Choice of  payoff  currency (Schervish, et al., 2013) 

4.  Convergence does not obtain for all natural priors 
(Diaconis & Freedman, 1986; Belot, 2013) 

5.  Doctrinal Paradox (Kornhauser & Sager, 1993) 



Diagnosis 

“Relevance” is context sensitive 



Diagnosis 

“Relevance” is context sensitive 

•  But if  there is no absolute notion of  relevant problem 
structure, there can be no absolute notion of  rational 
problem solution: 

•  The “same” problem will have different rational solutions 
depending upon which features are taken to be relevant. 



Diagnosis 

“Relevance” is context sensitive 

 

Fundamental issue: what are the identity 
conditions for a decision problem? 



The Erlangen Program 

•  Klein (1872) proposed a unified approach to 
geometry based on groups of  transformations. 

•  A set of  transformations T forms a group if  A ∊ T 
implies A-1 ∊ T and A, B ∊ T implies A◦B ∊ T 

•  The “relevant” features of  a geometrical object are 
just those invariant under the “permitted” 
transformations 



The Erlangen Program 

•  This induces a hierarchy of  “geometries,” organized 
by the transformations they permit . . .  

•  Topology (continuous deformations) 

•  Projective Geometry (projective collineations) 

•  Affine Geometry (invertible linear maps) 

•  Euclidean Geometry (rigid transformations) 

•  Hyperbolic Geometry (e.g. Lorentz transformations) 
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Erlangen Rationality 

•  Define transformations over decision problems. 

•  Groups of  transformations T determine equivalence 
classes of  problems (problem identity). 

•  Relevance ≈ invariance (modulo T). 

•  A “solution” not preserved across T makes different 
relevance assumptions. 



The Program 

•  Accept a set of  transformations and seek invariant 
solutions; 

•  Accept a solution and seek the appropriate set of  
transformations. 

•  Goal: analyze relevance assumptions encoded in 
each transformation, and thus the presuppositions of  
each solution concept. 
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These games have equivalent strategic forms, but different perfect equilibria. 
(Kohlberg & Mertens, 1986) 
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Coalescing of  Moves encodes assumptions about the type of  error (your 

opponent believes) you might make!  (Isaac & Hoshi, 2011) 
 



Decision Problems? 

•  Solution concepts for decision problems (situations) 
involve assumptions about the temporal, causal, and 
epistemic properties of: 

1.  The world 

2.  The decision-maker 

3.  Other agents 



Game Hierarchy 

Strategic Form 
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Extensive Form 
w/ Perfect Recall 

Extensive Form 
w/ Unawareness 

Extensive Form 
w/ Absentmindedness 
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Jeffrey Conditionalization 

Conditionalization 

Field Conditionalization 

Maximizing Entropy 

Leitgeb & Pettigrew Update 

AGM revision 
WF–secure 

Secure 

Public Announcement Logic 



Final Morals 

•  Rationality is relative to a choice of  relevant features 
of  both agent and world. 
•  NO: which theory is rational? 

•  YES: what does this theory of  rationality presuppose? 

•  Invariance over transformations indicates (implicit) 
relevance assumptions. 

•  Hierarchies of  transformations induce a hierarchy of  
concepts of  rationality. 



Thank you! 


