Multi-voxel pattern analysis versus fMRI-adaptation:
Comparing apples and oranges?
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Introduction

Differences in neural underpinnings

fMRI-adaptation1 and multi-voxel pattern analysis (MVPA)2 are two widely used tools
to investigate neural representations on sub-voxel level that potentially cannot be detected with conventional voxel-wise fMRI analyses. Studies comparing both methods
either report similar results3 or substantial differences 4,5 . Some authors have interpreted these discrepancies as possibly indicating different underlying neural mechanisms. In most cases however, fMRI-adaptation and MVPA are used with different
stimuli and paradigms that are not easily comparable. These inherent differences in
approaches are important when choosing the optimal method for a specific question.

If we consider an arbitrary region of interest the
BOLD response patterns
across neurons (and voxels), is mainly generated by
differences in neural input
from either bottom-up or
top-down sources.

Example: Integrated person representations in fusiform?
In fusiform gyrus (FG), regions of face- and body-selectivity are overlapping to a great
extent6 . Are these mechanisms recruited independently of each other when we see
whole persons? Or is there a holistic representation for whole persons that implements
other neural mechanisms?

In the case of fMRI-adaptation, specific neural processes
of interest are adapted by the presentation of a second,
preceding stimulus. The observed adaptation can stem from
top-down or bottom-up processing differences, and can be
selective or non-selective:

MVPA analyses suggest that response
patterns for faces and bodies can be
linearly combined to accurately predict
the response patterns for whole persons.
This result indicates independent processing of face- and body-information in
FG7 .

Due to stimulus repetition fMRI-adaptation can be more
prone to top-down modulations of neural populations,
which can be interesting when studying effects of attention
or stimulus expectations, but can be harmful as an unwanted
by-product. Such modulations can result in non-selective
baseline shifts between conditions, but can also emphasize
certain stimulus aspects. Particularly, repeating one stimulus
property while changing another one can lead to increased
attention towards the novel property. Future studies could
successfully employ methods with higher temporal resolution to these dissociate late, modulatory effects from actual
changes in stimulus representation.

fMRI-adaptation evidence for integrated representations
In contrast to these MVPA results,
fMRI-adaptation reveals superadditivity of response suppression for
face- and body-repetitions, indicating the existence of person-selective
8
populations . However, here stimulus
repetitions are not independent of attentional task demands, complicating
the interpretation of the results.
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MVPA: pros & cons
• Similarity of response patterns can be readily related to other
similarity structures (e.g. behavior)
• Works largely independent of paradigm and task
• Requires a non-equal distribution of neural populations of
interest across voxels
• Prone to misinterpretations, as directionality of effects is
commonly discarded

fMRI-adaptation: pros & cons
• Doesn’t need multiple voxels to operate on - can capture very
selective processes with small spatial extent
• Naturally relates to repetition-related paradigms (e.g. priming, aftereffects).
• Stimulus repetition makes susceptible for attention and expectation effects
• Orthogonality of task and repetition is crucial to reduce attentional side-effects

