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Abstract
Neuroeconomics is one of the most discussed developments in social science today. Alongside behavioral economics, neuroeconomics promises to introduce a crucial experimental element into the mostly observational methodological tool-box of economics. The unavailability of experimental control of key economic variables has been seen as one of the main obstacles for reliable causal reasoning. Direct experimental investigation of the neural mechanisms underpinning economic behavior is hoped to remedy this situation.

But why would specifically neurological experiments be relevant to causal knowledge concerning the economic realm? Practitioners and philosophers have advanced a number of arguments. First, neuroeconomics holds out the promise to unify within the social sciences: uncovering the neural underpinnings of decision making would get us a theory that is applicable to all human behavior in all social contexts. We could use the same theory to causally account for, not just rationalize post hoc, pro-social behavior as well as for self-regarding economic choices. Second, neuroeconomics evidence has been thought to establish the reality of key economic variables; for example, some measurable neural phenomenon of choice (such as activation patterns in VTMPFC) is said to be the physiological referent of utility, thus vindicating a realist interpretation of economic theory. Similarly activation of anterior insula and the effects of administration of oxytocin on behavior in games are taken to establish the reality of social preferences. Third, neuroeconomics has been claimed to improve on economic explanations by providing the mechanistic details behind decision-making. Whereas existing models of decision making are behavioral or based on poorly understood psychological constructs, neuroeconomics provides hard mechanistic details, which, so the argument goes, automatically improve economic explanations. Direct causal control of these mechanistic variables can be seen as a more reliable form of causal inference than observational inference from behavior, which even in an experimental setting has to rely on the assumption that the subject’s model matches the experimenter’s model.

In this paper we show that neuroeconomics does none of these things. First, it does little to unify social phenomena because knowledge of neurological mechanisms of decision-making is not explanatorily relevant for all or even most social scientific phenomena. Moreover, unification as such cannot be used as an evidential argument for the probable truth of neuroeconomic hypotheses. Second, that neuroeconomics provides “the mark of the real” for typical social scientific explanantia rests on the mistaken intuition that causal relations are more real the closer we get to describing them in a purely physical vocabulary. Without this assumption, the finding that there is a correspondence between a psychological entity and a particular brain area does not, by itself, make the psychological entity any more real. Third, neuroeconomics does not automatically improve economic explanations, because mechanistic details are not always explanatorily relevant for social and economic phenomena. Mechanistic details only improve the explanation of the original social scientific explanandum if knowledge of them effectively increases our ability to make causal and explanatory inferences about the explanandum. Thus far, however, this has rarely been the case in neuroeconomics. Consequently, just the fact that some neural variables are directly manipulated does not necessarily mean that economically relevant variables are been controlled. Moreover, the argument that unlike behavioral experiments, neuroeconomics experiments obviate the need for matching the subject’s and the experimenter’s models, and hence afford more reliable causal inferences, overestimates the current status of neurological theories of decision making.

We argue that the relevance of neuroscientific findings is mostly to be understood in terms of triangulation of evidence by independent means of determination. Triangulation is a standard term in the methodology of the social sciences. It refers to the use of multiple different and independent sources of evidence or theoretical perspectives to check whether a putative phenomenon is an artefact of some particular method or perspective. The epistemic rationale of triangulation is thus to distinguish the real from the artefactual by controlling for errors and biases of particular methods. 

Conceiving neuroeconomic experimentation as triangulation explicates what is correct behind some of the arguments discussed above. For example, 

a finding that a certain brain area is involved in altruistic punishment does not, as such, render social preferences more real by providing a physical realizer, but provides additional confirmatory evidence through another independent means of determination (i.e. imaging studies of the brain or the measurement of hormonal levels in the body) of the involvement of social preferences in the explanation of altruistic punishment. A similar point applies to unification: when appraising neuroeconomic hypotheses, the sound evidential principle of triangulation should be distinguished from the common intuition that neuroeconomic hypotheses are likelier to be true in virtue of explaining much by little. The latter mixes evidential and explanatory virtues. Unification in this case is relevant only insofar as a unifying hypothesis related to diverse sources of evidence actually has more, and mutually independent, evidence.

Our claims apply beyond the case of neuroeconomics: the epistemic contribution of neuroscience to social scientific theories and explanations lies in the generation of (further kinds of) evidence for the triangulation of social scientific hypotheses. 
