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}Ȱ4ÈÅ ÏÎÌÙ ÒÅÁÌÉÓÔÉÃ ÁÌÔÅÒÎÁÔÉÖÅ ) ÓÅÅ ÉÓ ÒÅÌÉÎÑÕÉÓÈÍÅÎÔȡ ÔÏ ÌÉÍÉÔ 
development of the technologies that are too dangerous, by 
ÌÉÍÉÔÉÎÇ ÏÕÒ ÐÕÒÓÕÉÔ ÏÆ ÃÅÒÔÁÉÎ ËÉÎÄÓ ÏÆ ËÎÏ×ÌÅÄÇÅȱ 
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} Machine ethics is concerned with ensuring that the behavior 
of machines toward human users, and perhaps other 
machines as well, is ethically acceptable 

} The ultimate goal of machine ethics is to create a machine 
that itself follows an ideal ethical principle or set of principles; 
that is to say, it is guided by this principle or these principles 
in decisions it makes about possible courses of action it could 
take 

} Implicit vs. Explicit (Moor, J. H. 2006. The Nature, Importance, 
and Difficulty of Machine Ethics. IEEE Intelligent Systems 
21(4): 18ɀ21. ) 

Ɓ A machine that is an implicit ethical agent is one that has been 
programmed to behave ethically, or at least avoid unethical 
behavior, without an explicit representation of ethical principles -- 
constrained in its behavior by its designer who is following ethical 
principles 

Ɓ A machine that is an explicit ethical agent is able to calculate the best 
action in ethical dilemmas using ethical principles 

} Machine ethics is an inherently interdisciplinary field 
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}Ethical ramifications to what machines currently do and 
are projected to do in the future 

}(ÕÍÁÎÓȭ ÆÅÁÒ ɀ whether these machines will behave 
ethically, so the future of AI may be at stake 

}Research in machine ethics will advance the study of 
ethical theory 
ƁAI makes philosophy honest ɀ Daniel Dennett  
ƁHow agents ought to behave in ethical dilemmas 

}Ȱ"ÅÃÁÕÓÅ we are concerned with machine behavior, we 
can be more objective in examining ethics than we would 
be in discussing human ÂÅÈÁÖÉÏÒȱ ɀ Susan Leigh 
Anderson, Professor Emerita of Philosophy at the 
University of Connecticut 
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}Strategy 3: Understand and Address the 
Ethical, Legal, and Societal Implications 
of AI  
ƁImproving fairness, transparency, and 

accountability-by-design  

ƁBuilding ethical AI  

ƁDesigning architectures for ethical AI  
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ȰResearch in this area can benefit from 
multidisciplinary perspectives that involve 
experts from computer science, social and 
behavioral sciences, ethics, biomedical 
science, psychology, economics, law, and 
policy researchȱ 



} What ethical principles should AI researchers follow? 

} Are there restrictions on the ethical use of AI? 

} What is the best way to design AI that aligns with human values? 

} Is it possible or desirable to build moral principles into AI systems? 

} When AI systems cause benefits or harm, who is morally responsible? 

} Are AI systems themselves potential objects of moral concern? 

} What moral framework and value system is best used to assess the impact 
of AI? 
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} If the data is incomplete or biased, AI can exacerbate problems of bias 
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[ : TechCrunch] 

[ : MIT Technology Review] 
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[ : Bloomberg] 
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the COMPAS Recidivism  Algorithm  
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} Support research into mitigating algorithmic 
discrimination, building systems that support fairness 
and accountability, and developing strong data ethics 
frameworks  

} Encourage market participants to design the best 
algorithmic systems, including transparency and 
accountability mechanisms such as the ability for 
subjects to correct inaccurate data and appeal 
algorithmic-based decisions.  

} Promote academic research and industry development 
of algorithmic auditing and external testing of big data 
systems to ensure that people are being treated fairly.  

} Broaden participation in computer science and data 
science, including opportunities to improve basic 
fluencies and capabilities of all Americans.  

} Consider the roles of the government and private sector 
in setting the rules of the road for how data is used.  
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[ : The Guardian] 

: [Would You Kill the Fat Man?] ©  ᵛᾅ  ҍ  Ợ 



} 6 online surveys (n = 1928 total participants) between June and November 2015 
} In study one (n = 182 participants), 76% of participants thought that it would be 

more moral for AVs to sacrifice one passenger rather than kill 10 pedestrians 
} how likely they would be to buy an AV programmed to minimize casualties? 

likelihood of buying an AV was low even for the self-protective option (median = 50) 
} it appears that people praise utilitarian, self-sacrificing AVs and welcome them on 

the road, without actually wanting to buy one for themselves. 
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Jean-François Bonnefon (CNRS, Univ. of Toulouse), Azim Shariff (Univ. of Oregon), Iyad Rahwan (MIT Media Lab) 
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