


Cases involving small probabilities of large utilities, as in 
Pascal's Wager or the St. Petersburg paradox [17], have 
motivated proposals for bounding the range of the utility 
function, or computing expected value in a nonstandard 
way.  Standard  decision  theory,  together  with  an 
unbounded  and  aggregative  utility  function,  appears  to 
favor extremely counterintuitive actions in some simple 
cases  [18];  various  proposals  for  bounding  utility  have 
been made [19, 20], but there is no universally accepted 
solution [21]. 

Combined with other factors, the picture that emerges is 
one  of  deep  confusion:  we  have  no  idea  what  utility 
function to endow an explicit moral agent with.

CURRENT MORAL THEORIES ARE INADEQUATE 
FOR MACHINE ETHICS
One response to the difficulty of selecting a 'canonical' 
utility function is to note that actual human philosophers 
claim to hold a variety of consequentialist views and yet 
tend  to  show  roughly  similar  and  comparably  moral 
behavior. Few human utilitarians rob banks to donate to 
the relief of famine and disease in Africa, or even donate 
much of their luxury budgets [22]. Total utilitarians rarely 
spend resources on increasing population growth among 
the  global  poor,  even  if  they  nominally  endorse  the 
Repugnant  Conclusion.  It  might  be  imagined  that  the 
behaviors of AMAs with diverse consequentialist utility 
functions  will  tend  to  converge,  so  that  errors  in 
specifying the utility function will cause little harm. We 
hold that this view is probably mistaken. 

Moral sentiments, including such specific sentiments as 
fairness  and  the  prohibition  of  murder,  are  a  universal 
property  among  human  cultures  [23].  Recent 
experimental  work  in  moral  psychology  indicates  that 
moral  reasoning  typically  proceeds  from  unconscious 
intuitions, and that the verbal justifications presented for 
conclusions  are  largely  post  hoc  rationalizations  [24]. 
AMAs developed using top-down approaches [1] would 
actually  be  motivated  by  their  explicit  moral  theories, 
rather  than  a  hidden  underlying  intuitive  system,  and 
could carry ethical systems to what their creators would 
call  extremes.  A  machine  intelligence,  unless  carefully 
designed otherwise,  will  be  indifferent  to  any informal 
intuitions or desires that its creators failed to specify for 
it. 

The difficulty of  formally specifying such intentions  is 
easily  underestimated:  the  history  of  AI  has  shown 
repeatedly that humans miss the complexity of tasks to 
which they are well-adapted, e.g. language understanding 
or vision [25]. Judging that something is a 'pain' in one's 
own case seems simple, a direct perception, obscuring the 
lack of any physical definition. 

CONCLUSIONS
How  can  machine  ethics  deal  with  the  problem  of 
specifying utility functions for AMAs that are compatible 
with our purposes in creating them? Creating a top-down 

[1]  AMA  that  shares  our  morals  requires  a  full 
specification of those values – in other words, a complete 
moral philosophy with decisions on all the relevant points 
of contention. Expecting a reasoned consensus to emerge 
on  this  point  through  pure  philosophical  investigation 
seems  overly  optimistic.  Bottom-up  approaches  might 
seem like a way to avoid that  daunting requirement  by 
inferring human values from training data, but this would 
involve a serious danger that the agent would learn the 
wrong  values,  generalizing  inappropriately  from  the 
training set of moral situations with harmful results [26]. 

Instead, we suggest that an external boost to direct ethical 
theorizing  is  required.  Efforts  in  the  fields  of 
neuroscience,  experimental  philosophy,  and  moral 
psychology have recently provided powerful insights into 
the structure of our moral values and intuitions [27, 28, 
29], and it is reasonable to expect further gains. In the full 
paper  we  will  also  discuss  possible  approaches  for 
machine ethics to partially compensate for limitations in 
the state of moral psychology as the field develops. 

REFERENCES
[1] Wallach, Wendell; Collin, Allen. 2005. "Android 
Ethics: Bottom-up and Top-down Approaches for 
Modeling Human Moral Faculties", Proceedings of 
the 2005 COGSCI workshop: Toward Social 
Mechanics of Android Science, pp. 149-159. 

[2] Moor, James H. 2006. "The Nature, Importance, 
and Difficulty of Machine Ethics", Intelligent 
Systems, IEEE, Volume 21, Issue 4, pp. 18-21. 

[3] Chalmers, David. 1996. The Conscious Mind: In 
Search of a Fundamental Theory, Oxford: Oxford 
University Press. 

[4] Place, U.T. 1956. "Is Consciousness a Brain 
Process?", British Journal of Psychology, 47, 44-50. 

[5] Searle, John. 2007. “Biological Naturalism”, The 
Blackwell Companion to Consciousness, Max Velmas 
and Susan Schneider (eds.). Oxford/Malden MA: 
Blackwell. 

[6] Putnam, H. 1960. “Minds and Machines”, 
reprinted in Mind, Language, and Reality, Cambridge: 
Cambridge University Press. .

[7] Smart, R. N. 1958. "Negative Utilitarianism", 
Mind, 67: 542-3. 

[8] Bostrom, Nick. 2003. "Astronomical waste: The 
opportunity cost of delayed technological 
development", Utilitas 15: 308-314. 

[9] McCarthy, John. 1979. "Ascribing mental qualities 
to machines", Philosophical Perspectives in Artificial 
Intelligence, M. Ringle (ed.). Brighton: Harvester 
Press. 

[10] Binmore, K. 2009. "Interpersonal comparison of 
utility". In H. Kincaid & D. Ross (Eds.), Oxford 
handbook of the philosophy of economic science, 
Chap. 20, pp. 540–559, Oxford University Press. 



[11] Harsanyi, John. 1977. Rational Behavior and 
Bargaining Equilibrium in Games and Social 
Situations. Cambridge: Cambridge University Press. 

[12] Nozick, Robert. 1974. Anarchy, State, and 
Utopia. New York: Basic Books. 

[13] Elster, Jon; Roemer, John E. 1991. Interpersonal 
Comparisons of Well-Being, Cambridge: Cambridge 
University Press. 

[14] Hausman, Daniel M. 1995. "The Impossibility of 
Interpersonal Utility Comparisons", Mind, New 
Series, Vol. 104, No. 415, pp. 473-490. 

[15] Parfit, Derek. 1984. Reasons and Persons. New 
York: Oxford University Press. 

[16] Glover, Jonathan. 1977. Causing Death and 
Saving Lives. New York: Penguin. 

[17] Bernoulli, Daniel. 1954 [1738]. “Exposition of a 
New Theory on the Measurement of Risk”, 
Econometrica 22: 23-36. 

[18] Bostrom, Nick. 2009. "Pascal's Mugging". 
Analysis 69: 443–445. 

[19] Hardin, Russell. 1982. Collective Action. 
Baltimore: The Johns Hopkins University Press. 

[20] Gustason, William. 1994. Reasoning from 
Evidence. New York: Macmillan College Publishing 
Company. 

[21] Cowen, Tyler; High, Jack. 1988. “Time, 
Bounded Utility, and the St Petersburg Paradox”, 
Theory and Decision 25: 219-223. 

[22] Singer, Peter. 1972. "Famine, Affluence, and 
Morality", Philosophy and Public Affairs 1: 229-243. 

[23] Brown, D.E. 1991. Human universals. New 
York: McGraw-Hill. 

[24] Haidt, Jonathan. 2001. "The Emotional Dog and 
its Rational Tail: A social intuitionist approach to 
moral judgment", Psychological Review 108: 814-
834. 

[25] Russell, Stuart; Norvig, Peter. 2003. Artificial 
Intelligence: A Modern Approach. London: Pearson 
Education Ltd. 

[26] Yudkowsky, Eliezer. 2008. "Artificial 
Intelligence as a Positive and Negative Factor in 
Global Risk", Global Catastrophic Risks, Oxford 
University Press, Netherlands. 

[27] Haidt, Jonathan; Graham, Jessie. 2007. "When 
Morality Opposes Justice: Conservatives Have Moral 
Intuitions that Liberals may not Recognize", Social 
Justice Research 20: 98-116. 

[28] Koenigs, Michael; Young, Liane; Adolphs, 
Ralph; Tranel, Daniel; Cushman, Fiery; Hauser, 
Marc; Damasio, Antonio. 2007. "Damage to the 
prefrontal cortex increases utilitarian moral 

judgments", Nature 446: 908-911. 

[29] Knobe, Joshua. 2003. "Intentional action and side 
effects in ordinary language", Analysis 63: 190-194..


