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Newcomb’s Paradox 


$1,000 ?
A BBox Box

Image by MIT OpenCourseWare.
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Newcomb’s Paradox: Causal Graph 

Prediction: 
(1m_onebox, 0_2box) 

Outcome: 
(1m+100, 1m, 100, 0) 

Choice: 
(OneBox, TwoBox) 
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Newcomb’s Paradox: EDT problems 

• EDT fails:  
• If Predictor perfect, then P($0 / OneBox) is undefined. 

• Assume I know I’m rational: conditional on any action, I must obtain 
the highest possible utility in this situation. So choose randomly. 

• Double transparent box Newcomb and other exotic problems. 



 

 

 

 

 
 

    
 

5 

Newcomb’s Paradox: CDT problems 

• Does Newcomb reward irrationality? Example of God who 


kills people for using “the best possible decision theory”. 

• Key observation: Reward for OneBoxing, but no 

dependence on how the decision is made. Best possible 
theory could succeed. 

• Reflective-consistency: 
• CDT agent, given the chance to change DT before Newcomb 
• Or: CDT agent, enters an AI in a competition where one of 


challenges is NP
 
• CDT will modify itself into a non-CDT theory. 
• Conclusion: CDT is not stable under intelligence and so no smart 

CDT agents will survive.  
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PD: Structure
 

Cooperate Defect 

Cooperate (4,4) (1,5) 

Defect (5,1) (2,2) 
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PD: Scenarios in Economics 
Gains from Trade: 
• Player 1 needs wool as much as Player 2 needs wheat. 

• Trade is conducted by exchanging sealed boxes. By the 

time boxes can be opened, the other Player has left. 

Cartel: 
• Two sellers of a good. Prices are announced 

simultaneously and can’t be changed. 
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Pivot: Coordination Games 

• GOAL: Find a decision theory that “wins” on PD and NP 
and does well on standard problems. 

• Strategy: 
• PD and NP are coordination problems. Study other coordination 

problems and find decision theories that solve them. 
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Why is game theory hard? 
• One-player games are easy: 

• Work out the consequences of each action and take action with 
highest EV. 

• Example: Playing the lottery or 1-player casino games; betting on 
the weather.  



 

 

 
 

10 

Why is game theory hard? 
• Simple coordination game 1: (normal pset) 


Group 
Study 

Cafe 

Group Study (1,1) (0.5,0) 

Cafe (0,0.5) (0,0) 

• If players are symmetric, then simulation leads to infinite 
regress. (Can’t happen with natural systems). 

• With asymmetry, simulation is possible. Example: PD vs. 
religious law-follower.  
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Nash Equilibrium 

• In physics and biology, you can sometimes make predictions 

even if simulation is intractable: 
• Complex slope, but easy to find the stable equilibria 
• Sex-ratio in biology 

• Informal definition: A set of strategies/actions is a Nash 
Equilibrium if no player can do better by changing his strategy 
while everyone else’s are held fixed. 

• Idea: A non-Nash pair of actions is unstable because one of the 
players can do better by doing something else. 

Image courtesy of Rosso Pomodoro Podcast
on Flickr. Available CC BY-NC-SA.

http://www.flickr.com/photos/69679434@N00/4949953112/in/photolist-8xpNBb-6sihUe-6nEgCh-deQYAf-6eA2wH-6NLUvR-6LdrAT-fmRhe9-fmB63Z-B7D1r-a62kzR-62co7B-dDyot1-dDyoBU-bqvruQ-4wd3MT-dDyFJE-dDtjPz-dDyGBQ-dDtiPr-dDyGJC-dDugXT-dDuh4k-dDzujs-dDu67P-dDtTS4-dDu634-dDtTMX-dDtTGx-dDtSBX-dDzgSs-dDzgNd-dDtSTg-dDzhjq-dDtTbe-dDtSMc-dDtTBR-dDtSGT-dDtT6p-dDyEZd-dDykPW-dDykGd-dDt3Ne-dDt8mp-dDtcXP-dDtd8k-dDyuU7-dDyBt1-dDt8Un-dDt6NT-dDt9uK
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Nash Equilibrium 
• Simple coordination game: we can predict outcome using 

NE, and if players each play NE, then they’ll do well. 

• PD: If each player plays NE, they both defect. 

• Also for purely competitive games: e.g. Rock-Paper-
Scissors. (No NE in pure strategies). 

• Extensively studied and applied in economics. Also 

studies of computational complexity of finding the NE by 
MIT’s Daskalakis. 

Image courtesy of TEDx Athens
on Flickr. Available CC BY-NC.

http://www.flickr.com/photos/56566859@N06/6548105265/in/photolist-aYCKyD-aYCJmp-aYCKh2-aYCJ6z-aYCNTr
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Schelling game: Rules 
• You get a point if you and your partner provide the same 

answer. 

• You should face away from each other and are not 
allowed to communicate in any way before writing your 
answer down. 

Image courtesy of New America Foundation
on Flickr. Available CC BY-NC-SA.

http://www.flickr.com/photos/29155497@N06/4525833911/in/photolist-7TW5Ka-7TW5LT-7TZjmE


 

 

14 

Multiple Equilibria Coordination Games 

• Simple coordination game 2: (collaborative project) 

Group 
Study 

Cafe 

Group (1,1) 
(0,0) 
Study 

Cafe 
(0,0) 
(0.5,0.5) 

• Schelling game: (café is quiet) 
Group 
Study 

Cafe 

Group (1,1) 
(0,0) 
Study 

Cafe 
(0,0) 
(1,1) 



 

 
 

 

15 

Schelling Games 
• Many examples: Driving Problem, Rowing, Deciding on 

Linguistic Conventions 

• How to resolve: 
• One player goes first 
• One player can simulate the other (asymmetric) 
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