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Abstract  

Abductive inference is reasoning backwards from facts to their possible explanations, or from effects to 

their possible causes. It is at play in a wide array of contexts, from everyday life to science. In cognitive 

neuroscience, researchers often infer from specific activation patterns to the engagement of particular 

mental processes. This “reverse inference” [RI] plays a crucial role in many applications of fMRI, both 

inside and outside cognitive neuroscience. These include, for instance, the diagnosis of disorders of 

consciousness (like vegetative state or coma) in patients with acquired brain injury (Tomaiuolo et al. 

2016), the well-known experimental studies of moral reasoning as pionereed by Greene et al. (2001), and 

most studies in so called neurosemantics (Marconi et al. 2013; Garbarini et al. 2019). In recent years, RI 

has attracted a great deal of attention, especially after neuroscientist Russell Poldrack (2006) denounced 

an uncontrolled “epidemic” of this reasoning pattern, cautioned against its (improper) use and pointed 

to its crucial weakness. Poldrack himself noted that RI is a pattern of abductive reasoning, but didn’t 

develop further this comparison. 

 

In this talk, we argue that the current debate on RI overlooks an important distinction. In the 

philosophical debate (e.g. Niiniluoto 1999; Schurz 2017), two separate roles for abductive inference are 

discussed: (i) a heuristic role — that of generating new explanatory hypotheses and assisting discovery 

(weak abduction); (ii) a justificatory role, one of evaluating and possibly accepting selected hypotheses 

(strong abduction). We suggest that the heuristic and the justificatory role of abduction in cognitive 

neuroscience can be usefully separated, by distinguishing a weak and a strong form of RI. We provide 

concrete examples of the use of two forms of inference in neuroscience (e.g. weak RI: Marconi et al. 

2013, Garbarini et al. 2019; strong RI: Greene et al. 2001). We claim that, although strong RI may be 

often fallacious, weak RI plays an essential role as a search strategy that tells us which explanatory 

conjecture we should set out first for further empirical inquiry – or more generally, which suggests a short 

and most promising (though not necessarily successful) path through the exponentially explosive search 

space of possible explanatory hypothesis. 
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