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Introduction
Heritability studies of imaging phenotypes are becoming more commonplace. Heritability, the proportion of
phenotypic variance attributable to genetic sources, is typically estimated
with variance components model (e.g.
in SOLAR) or structural equation
models (e.g. in OpenMx), but these
approaches are computationally expensive and cannot exploit the sensitivity
of the spatial statistics, like clusterwise tests. Thus, we developed a
non-iterative estimation method for the
ACE model; this method is accurate
[1] and is so fast that it allows the use
of permutation, which provides sensitive family-wise error (FWE) corrected
voxel- and cluster-wise inferences [1].
In this work we demonstrate our tool
and its ability to consider arbitrary
statistics. In particular, we fit the
ACE model for twin data (and the
HCP extended-twin design) at each
voxel and compute summary and aggregate measures of heritability (details in [2]; applications in [3][4]). We
call our Matlab-based tool “Accelerated Permutation Inference for the ACE
Model (APACE)”, and are distributing
it freely.

Methods
APACE is partitioned into 4 main parts:
the preparation for the analysis, permutation analysis for computing p-values,
bootstrapping analysis for generating
confidence intervals (CI’s) and aggregate heritability analysis. It offers 4
optional inference approaches: voxelwise inference, cluster-wise inference,
summary measure inference, and the
aggregate inference. The default is to
implement all inferences, but the users
can easily select only the desired inferences. The outputs of this tool include
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Early Development Study (TEDS) [5],
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