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Let’s assume you can choose between eating apples or oranges for dessert. Let’s say, you opt for the apples. The next day, there are no apples available, but now you can choose between oranges and pears, and you go for the oranges. Hence, you prefer apples over oranges and oranges over pears. If the choice was now between apples and pears, wouldn’t it be logical to choose the apples? Such logically consistent decisions are called transitive choices. Transitivity means that, if you prefer choice option A over B, and option B over C, then you should also prefer option A over C. Strangely, despite its intuitive appeal, humans and animals often show striking violations of transitivity under the right circumstances (Tversky, 1969; Waite, 2001). That is, even though they prefer option A over B and B over C, they clearly and strongly do not prefer A over C. 
Intransitive choices are a big problem for decision theory. Many, if not most choice theories assume that a decision is made by assigning a subjective value to the available choice options. The subjective value is a function of personal preference, internal state, reward quantity and other aspects. Encoding the available options as subjective values allows to rank order them hierarchically according to their subjective values, and choose whichever option has the highest value (Montague & Berns, 2002; Kalenscher et al., 2005; Kalenscher & Pennartz, 2008). If decisions were at all times value-based, then choices should always be transitive. Hence, the fact that violations of transitivity frequently and systematically occur is a severe blow to the assumption that choices reflect single subjective values. 
Even more importantly, intransitive choices are a huge problem for the neuroscience of decision making because the interpretation of neural data has often depended crucially on the assumption that decisions are value-based and therefore transitive (Padoa-Schioppa & Assad, 2006, 2008; Kable et al., 2007). For example, single cell recordings in the monkey orbitofrontal cortex (OFC) have shown that activity of single OFC neurons reflects the hierarchically organised representations of subjective reward values (Padoa-Schioppa & Assad, 2006, 2008), but this interpretation hinges on the assumption that there are subjective values that underlie a decision. It is unclear what OFC neurons do in tasks in which subjects show systematically intransitive decisions, that is, when the assumption of value-based choice cannot be made. 
In this project, we plan to conduct tetrode recordings in rats showing intransitive preferences. Under our guidance, you will help to develop an intransitive choice task, and, depending on how fast the animals acquire the behaviour, you will assist in conducting tetrode recordings in freely moving rats performing the task. Because animal research is time-consuming, we can only accept interns staying for at least 6 months or longer. The internship should start in spring/summer 2009.
Summary of techniques: what will you learn: Animal behaviour – in vivo electrophysiology  - tetrode recordings - analysis of neural data – and a lot about decision theory 

For more specific information on the project, contact Tobias Kalenscher: T.Kalenscher@uva.nl
For general information on internships in the Cognitive and Systems Neuroscience group at the University of Amsterdam, contact Cyriel Pennartz: C.M.A.Pennartz@uva.nl.
See also http://home.medewerker.uva.nl/t.kalenscher/
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