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Humans use rules to organize their actions to achieve specific goals.
While simple rules that link a sensory stimulus to one response may suffice
in some situations, often the application of multiple, hierarchically organ-
ized rules is required. Recent theories suggest that progressively higher level
rules are encoded along an anterior-to-posterior gradient within PFC. While
some work supports the existence of such a functional gradient, other stud-
ies argue for a lesser degree of specialization within PFC. We used fMRI to
investigate whether rules at different hierarchical levels are represented at
distinct locations in the brain or encoded by a single system. Participants
(N = 37) had to represent and apply hierarchical rule sets containing one
lower-level stimulus-response rule and one higher-level selection rule. We
used multivariate pattern analysis to directly investigate the representation
of rules at each hierarchical level in absence of information about rules from
other levels or other task-related information, thus providing for the first
time a clear identification of low- and high-level rule representations. We
could decode low- and high-level rules from local patterns of brain activi-
ty within a wide frontoparietal network. However, no significant difference
existed between regions encoding representations of rules from both levels,
except for precentral gyrus that represented only low- level rule information.
Our findings suggest that the brain represents conditional rules irrespective
of their hierarchical level and thus that the human control system is not or-
ganized according to this dimension.





