
On the meaning of 
preferences  

lessons from history and philosophy of 
science

Francesco Guala 
Università degli Studi di Milano



Summary: 

1. Some history 
2.Mentalism, functionalism, multiple realisation 
3. Semantics



A controversy that never dies
Kahnemann, Wakker & Sarin (1997), Hausman (2000, 2008, 
2012), Mongin (2000a), Dowding (2002), Hands (2004, 2009, 
2013, 2014), Glimcher et al (2005), Ross (2005, 2011, 2014), 
Camerer (2008), Gul & Pesendorfer (2008), Mongin (2000), 
Vromen (2010), Lehtinen (2011), Guala (2012, 2017), Fumagalli 
(2013), Clarke (2016), Dietrich and List (2016), Okasha (2016), 
Angner (2018), Cozic (unpublished), Nagatsu and Poder (2019). 

(for references, see my Economics & Philosophy paper)



Why?

2000 → 2016  
Behavioural Economics enters the 
mainstream 
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What is at stake?
•Interpretation of choice theory 
•Realism/instrumentalism 
•Distinction between economics and psychology 

• Aims of economics (explananda?) 
• Methodology (introspection? experiments? fMRI?) 
• Policy-making (welfare? happiness?)



Origins of the debate: positivism(s)
Newton, Comte, Mach, Bridgman, Carnap, Skinner, ... 
Pareto, Hicks, Samuelson, Houthakker, … 

Worries about theoretical variables (e.g. utility): 
•Epistemic 

• unmeasurable 
• unobservable (metaphysical) 

•Semantic 
• utility = preference = choice (?)



Semantic solutions to epistemic worries
•Operationalism (Bridgman 1927): an electron is not a small 

particle with negative electric charge, but the set of 
operations we perform when we observe, e.g., tracks in a 
bubble chamber 

•Behaviourism (Watson & McDougall 1929): ‘hunger’ does not 
refer to an internal (mental) state, but to laws that connect 
external physical stimuli (food deprivation) with behaviour 
(food seeking) 

In economics: ‘preference’ does not refer to an internal state 
(desire, happiness, pleasure, evaluation) but to a behavioural 
pattern (choice)



Methodological/semantic problems
• Scientists customarily use multiple techniques to measure/observe 

the same variables 
• For example, how to measure the charge of an electron: 

1. absorbing the water into an acid and measuring the charge picked up 
(Thomson) 

2. putting a charge on a tiny drop of oil, and measuring how strong an 
electric field has to be in order to stop the oil drop from falling (Millikan) 

3. ‘single electron tunnelling’ (?) 
… etc etc 

• Yet, all these operations measure the same property of the same 
theoretical entity 

[see Frederick Suppe (1977) The Structure of Scientific Theories.] 



The Standard View (from 1960s)
•Theoretical terms referring to unobservables play an important 

role in science 
•They are not metaphysical or meaningless  
•They are legitimate as long as they contribute to make testable 

predictions (Hempel, Nagel, Popper) 
•Empirical tests always confirm/refute a body of theory rather 

than a single statement (Duhem-Quine) 

[see also Dietrich & List (2016) «Mentalism versus behaviourism in 
economics: a philosophy-of-science perspective”. Economics & 
Philosophy]  



Psychology and economics: “in” or 
“out”? 

D. Wade Hands (2010) “Economics, Psychology, and the History of 
Consumer Choice Theory”, Cambridge Journal of Economics

1900 1950

IN

OUT



The birth of cognitive science

D. Wade Hands (2009) “Economics, Psychology, and the History 
of Consumer Choice Theory”, Cambridge Journal of Economics

1900 1950

IN

OUT
Chomsky (1959) “A 
Review of B.F. Skinner’s 
Verbal Behavior”, 
Language.



Cog sci, soc sci, and AI

D. Wade Hands (2009) “Economics, Psychology, and the History 
of Consumer Choice Theory”, Cambridge Journal of Economics

1900 1950

IN

OUT

“In my comparison of 
computer and Man, I will 
be primarily concerned 
here with thinking, 
secondarily with 
perceiving, and not at all 
with sensing or acting”

Simon (1957) Models of Man

Simon (1966) «Thinking by Computers»



Taking stock:
•Positivism (behaviourism) is a revisionary programme 
• In the 1960s-1970s it becomes clear that it is inconsistent with 

the practice of natural science (Hempel, Nagel, ‘mature’ 
logical positivism) 

• It is also progressively abandoned by psychologists (cog sci) 
•But economists continue to pay lip service to it (Revealed 

Preference Theory) 
• In the 1970s-1980s some philosophers begin to question RPT 

using arguments from the philosophy of mind



The ultimate argument against 
behaviourism
Decision theory is a refinement of folk psychology (‘Continuity 
Thesis’) 

• In folk psychology: beliefs+desires => action 
• In decision theory: beliefs+preferences => choice  

  
Alex Rosenberg (1976, 1993), Dan Hausman (1992, 2000, 2012): 
•You can’t infer preferences from behaviour, unless you already 
know beliefs (and vice versa) 
(= ‘holism of the mental’, -> e.g. Quine, Davidson) 



For example: 
(a) Tony prefers Pizzeria Vesuvio to Bella Napoli: he believes that both 

are open. He goes to Vesuvio.  
(b) Vince prefers Bella Napoli to Vesuvio. He believes (wrongly) that 

only Vesuvio is open. He goes to Vesuvio. 
[for more sophisticated versions, see Hausman (2000)] 

Moral: 
• There is no one-to-one correspondence between choice and 

preference 
• Different preferences can map onto the same choice (and vice 

versa) 
• If we use beliefs as background information to infer preferences 

(as we ought to do), we violate behaviouristic principles



So: behaviourism (RPT) is inconsistent 
with standard practice in economics

Worry: are economists as stupid as that? 
•Slightly uncharitable reading: Samuelson’s RPT is concerned 
with choice under certainty. Beliefs are just taken for granted. 
•More charitable reading: Samuelson was not a behaviourist, at 
least in the standard sense. He had something different in mind. 
[cf. Mongin (2000), Hands (2013, 2014), Cozic (unpublished), 
Moscati (2019)]



Implications
•The failure of behaviourism leaves some open questions: if 

preferences are not choices, what are they? 
•They are ‘mental states’? Ok, but psychologists do not share a 

single view of the nature of mental states 
•Some options: 

1. Reductive materialism (mental states = brain states) 
2. Eliminative materialism (mental states = nothing) 
3. Functionalism (mental states = whatever plays that causal role in an 

organism or system) 
[Cf. e.g. Churchland (1984/2013) Matter and Consciousness]



Functionalism
“It is now a commonplace, at least among philosophers, that there 
are two fundamentally different conceptions of mind and mental 
states. One is that the mind is distinguished by its intrinsic nature or 
character: by what it is in itself. It is different from matter because 
it is made out of different stuff, as with Descartes’ res cogitans; or at 
least it has different intrinsic properties, such as being phenomenally 
conscious […]. 
The other conception is that mind is distinguished, not by what it is 
intrinsically but by what it does extrinsically: by the roles it plays, 
the functions it discharges. On this conception, to have a mind is 
simply to function in a certain way.”  

(List and Pettit 2011: 170-171) 



Functionalism (cont.)
“Mental states are, at least in part, states that play a certain 
role for an agent. Beliefs, for example, play the role of 
representing certain features of the world from the agent’s 
perspective, and preferences play the role of motivating the 
agent’s actions […]. Functionalism is the view that what makes 
something a mental state is simply that it plays the relevant 
role.”  

(Dietrich and List 2016: 268) 

[-> cf. Hilary Putnam, David Lewis, Jerry Fodor, …]



Functionalism and multiple realization

•Mental states (desires/preferences, beliefs) can be 
instantiated in different ways – both within and 
across systems 

•We can theorize at a higher level without opening the 
‘black box’ (cf. software vs hardware in AI) 



S BM1 M2
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Functionalism and multiple realizability



Functionalism and multiple realizability

• Functionalism is compatible with materialism, without implying reductionism or 
eliminativism 

• Vindicates (methodologically) the special sciences 
• Encourages the application of decision theory in non-standard domains 

(imperialism)
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Multiple realizability (within)
Vince once felt sick after eating Pepperoni Pizza (PP). Since 
then, 
 @ t1: Vince felt revulsion and chose instinctively not to have PP 
 @ t2: Vince was tempted, but pondered pros and cons, and 
decided rationally not to have PP 
 @ t3: Vince chose not to have PP out of habit, without thinking 
-> In general, Vince has a preference for not eating Pepperoni 
Pizza 

[cf. also “dual process” theories, System1-System2 (Kahneman), 
etc.] 



Multiple realizability (across)

• Choice theory ≠ human decision theory 
Theories of choice can be applied to 
• Animals 
• Organizations 
• Artefacts 
...if some conditions applies: 
• S has different (conflicting) goals 
• S resolves the conflict by weighing pros and cons 
(e.g. no simple stimulus-response behaviour)

 24
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Holm, Ritz, Ladewig (2007) Measuring animal preferences: Shape of double demand curves and 
the effect of procedure used for varying workloads on their cross-point. Applied Animal 
Behaviour Science 107, 133–146. 



Abstract: 
Mice of the C57BL/6ByJ (B6) and 129/J (129) strains were offered different 
concentrations of taste solutions in 48-hr, two-bottle choice tests. In 
comparison with the 129 strain, the B6 strain had higher preferences for 
ethanol, sucrose, and citric acid. They had lower preferences for NaCl and 
similar preferences for capsaicin and quinine hydrochloride. These data are 
consistent with the hypothesis that the higher ethanol intake by B6 mice 
depends, in part, on higher hedonic attractiveness of its sweet taste 
component.
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Bachmanov & Tordoff (1996) “Ethanol Consumption and Taste Preferences in 
C57BL/6ByJ and 129/J Mice”, Alcoholism: Clinical and Experimental Research 
20: 201-206.



• How do we know? We can find the mouse’s indifference 
point by increasing/decreasing costs and benefits, and 
observe that its behaviour changes in a predictable 
manner. We would not be able to do this with a simple 
stimulus-response system. 
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Appel & Elwood (2009) “Motivational trade-offs and potential pain experience 
in hermit crabs”, Applied Animal Behaviour Science 119: 120-4.

Abstract: One criterion of pain experience is that the emotional response to pain may be 
traded-off against other motivational requirements. This was tested in hermit crabs, 
housed in either preferred or unpreferred species of shells, by subjecting their abdomens 
to electric shocks of gradually increasing intensity. The first observable response was not 
affected by shell species but those in preferred shells evacuated at a higher shock level 
than those in poor quality shells. Thus, they seem to trade-off the requirement to retain a 
high quality shell with that of avoidance of the noxious stimulus. Some crabs returned to 
their shells and those that got back into the preferred species did so with less probing of 
the aperture before getting in and subsequently thrust their abdomen in and out less often 
in further investigation, thus confirming their shell species preference. Not all crabs 
returned to the vicinity of the shell and some attempted to climb the wall of the 
experimental chamber. Others engaged in shell rapping as if in a fight and grooming of the 
abdomen was noted. These findings are consistent with the idea of a pain experience 
rather than a nociceptive reflex.
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Abstract: 
Aurelia sp. (scyphozoa; Moon Jellies) are one of the most common and widely distributed 
species of jellyfish. Their behaviours include swimming up in response to somatosensory 
stimulation, swimming down in response to low salinity, diving in response to turbulence, 
avoiding rock walls, forming aggregations, and horizontal directional swimming. These are not 
simple reflexes. They are species typical behaviours involving sequences of movements that 
are adjusted in response to the requirements of the situation and that require sensory 
feedback during their execution. They require the existence of specialized sensory receptors. 
The central nervous system of Aurelia sp. coordinates motor responses with sensory feedback, 
maintains a response long after the eliciting stimulus has disappeared, changes behaviour in 
response to sensory input from specialized receptors or from patterns of sensory input, 
organizes somatosensory input in a way that allows stimulus input from many parts of the body 
to elicit a similar response, and coordinates responding when stimuli are tending to elicit more 
than one response. While entirely different from that of most animals, the nervous system of 
Aurelia sp. includes a brain that creates numerous adaptive behaviours that are critical to the 
survival of these phylogenetically ancient species.
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Are the preferences of jellyfish ‘mental’ states? 
Not a very interesting (or well-defined) question (pace 

Dietrich & List 2016) 

The point is that different sciences study the preferences 
of jellyfish, humans decision-makers, committees, etc. 



• Everyone agrees that there is “something” behind prefs. 
But that “thing” may differ widely from case to case.  

• No unified scientific theory or programme is likely to 
explain preferences across the whole domain of 
application of choice theory.  

• This is one reason why economists prefer to be non-
committal about the nature of prefs.
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To sum up:
• Behavioural Economics studies the causal basis of preferences in 

the domain of human decision making 
• The causal basis is (largely) psychological 

• Other disciplines study the causal basis of (jellyfish, committee, 
robot…) prefs 
• The causal basis is not psychological 

• Preferences in general are neither behavioural nor mental 
(psychological): they are dispositional properties with 
heterogeneous causal bases 

[cf. Guala (2018) «Preferences: Neither Behavioural nor Mental», Economics & 
Philosophy, online first]  33



A counterargument:
•‘Preference’ traditionally has been used to refer to human 

mental states – these are ‘psychological’ in the sense that they 
are studied by human psychology 

•This usage fixes the reference of ‘preference’ 
•Notice: this does not necessarily solve the problem of multiple 

realizability within the human cog system (science will tell us) 
but at least it rules out engineering (robots), sociology 
(committees), animal physiology (jellyfish), etc. 

[for a perspective on multiple realization in human decision making, see 
Erik Angner (2018) «What Are Preferences?», Philosophy of Science]



The ‘continuity thesis’
“the fundamental explanatory strategy of economic theory is of a piece 

with that of our ordinary explanations of human action. […] Economics 
proceeds by formalizing commonsense explanations of action into a 
theory of rational choice” (Rosenberg 1992: 118) 

“the referents of ordinary experience and economic theories are pretty 
much the same” (Maki 1996: 434) 

“preferences and expectations … are familiar folk psychological entities, 
articulated in a peculiar manner in standard economic theory and 
decision” (Maki 1998: 306) 

[See also Hausman (1992, 1998, 2012)] 



Reference
•Description theories of reference: the sentences of a theory 

‘pick up’ the referents and attribute properties to them 
(Problems: theory-change, incommensurability, false theories) 

•  Causal theories of reference: reference is fixed by an act of 
‘baptism’ or ‘dubbing’; the theory then can change and still 
refer to the same entities/substances (Kripke-Putnam) 

Reference is determined by the boundaries of natural kinds 

[see e.g. Devitt & Sterelny (1988) Language and Reality]



The reference of ‘preference’
•Step 1: we identify some psychological states by introspection 

(dubbing) 
•Step 2: we investigate the nature of these states scientifically 
•Step 3: reference is refined (we may discover new 

psychological states that count as preferences, others may be 
discarded) 

…but we are still talking of preferences all along: reference is 
determined by what preferences are (a natural kind), not by 
what we think about them



Reference (cont)
Scientists sometimes behave as good causal theorists… 
1.For example, ‘electron’ 

• 1891: Stoney baptises the ‘natural unit’ of electricity 
• 1897, 1908: Thomson, Millikan measure ‘ultra-atomic particles’ 

bearing this charge 
Thomson, Millikan, Bohr had mistaken models of the atom but were 

talking about the same things. 
Now we know that there are also particles with smaller charges (e.g. 

quarks), but this does not mean that electrons are quarks!



Reference (cont)
…but sometimes they don’t 
•For example, ‘acid’: 

1800
In water solution they 
taste sour, react with 
metals to form 
hydrogen, react with 
bases to form salts, etc.

Lavoisier, Dalton

1923

Has a tendency to lose 
a proton  
(Bronsted & Lowry)

Can accept an electron 
pair from  a base by 
forming a chemical bond 
composed of a shared  
electron pair  
(Lewis)



Reference (cont)
•‘Bifurcating kinds’ are a problem: What were Lavoisier and 

Dalton referring to? Bronsted-Lowry or Lewis acids? (Or both? 
Or neither?) 

[cf. Ian Hacking (1983) Representing and Intervening, Ch. 6] 

Perhaps preferences are ‘bifurcating kinds’. 
In such cases scientists should make a decision: keep the term 

for one of the kinds? Or reject it and invent new terms?  
(cf. also ether-electromagnetic field; caloric-phlogiston-oxygen)



The sociology of reference
•Several contingent factors determine which way scientists go: 

1.Don’t cares: the use of a precise terminology is not important, 
science can live with multiple understandings (e.g. genes in biology) 

2.Implicit previous agreements: some properties are considered 
‘essential’ (e.g. ether?) 

3.Internal social/political factors: discovering a ‘new’ entity or 
substance improves (or not) your reputation (e.g. Lavoisier’s oxygen) 

4.External social/political factors: some terms are too compromised to 
be acceptable (e.g. ‘witch’), others instead are important for identity 
(e.g. ‘homosexual’) 

[cf. Stephen Stich (1996) Deconstructing the Mind, Ch. 1]



Moral(s)
• If Stich is right, we should not expect too much from philosophical 

theories of reference 
• The ways in which meanings are attached to scientific terms may 

follow different rules/principles, none of which is ‘right’ 
• The future of science will probably tell us whether the term 

‘preference’ will ‘stick’ outside human decision theory 
• If not, it will be used only for human mental states 
• Human psychology will then tell us whether it refers to a single 

family of causal mechanisms or not 
• A naturalist should be happy: science will eventually determine the 

meaning of ‘preference’



Thank you!


