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dynamic causal model, 293 heat kernel, 196
dynamic network, 293 Laplacian, 189, 193
path length, 70
edges, 27, 34 scale-free, 67
eigenfunctions small-worldness, 72
graph Laplacian, 193 smoothing, 198
self-adjoint, 272 trees, 61
electrical circuit, 37 graph filtrations, 168, 299
empirical distribution, 134 graphical-LASSO, 210
epsilon neighbor, 51 Gromov-Hausdorft distance, 231
filtration, 53
error heat kernel, 196
type-1, 17, 21 heat kernel smoothing, 198
type-II, 21 hierarchy, 114
exact combinatorial inference, 253 Hilbert space, 272
Hodge Laplacian, 159
Fiedler vector, 193 Hotelling’s 72,137
fields hub nodes, 69
F-fields, 12 hyper networks, 241
x2-fields, 12
t-fields, 12 image registration
covariance, 10 DTI, 36
derivatives, 11 inference
Gaussian, 10 curves, 100
integration, 12 cycles, 261
statistical inference, 16 exact combinatorial, 253
filtrations, 160, 216 minimum spanning trees, 256
graph, 299 networks, 246
Morse, 163 one sample, 87
node-based, 171 persistent diagrams, 166
Rips, 160 two samples, 88
sparse correlations, 216 iterative residual fitting, 204, 274
weighted graphs, 168
finite difference, 184 jackknife resampling, 177
Fourier descriptors, 94 Jacobian determinant, 56, 59
cosine series, 94
Fourier series, 89, 91, 272 Karhunen—Loeve expansion, 91
Fréchet mean, 82 kernel
fractal dimension, 73 principal components, 193
kernel smoothing
Gaussian, 132 DTIL 49
Gaussian fields, 10 Kolmogorov—Smirnov distance, 233
Gaussian noise, 13
general linear models, 1, 125 Laplace equation, 204
Gibbs phenomenon, 101 Laplace—Beltrami operator, 288
Glerkin’s method, 204 conformal coordinates, 289
graph, 51, 61 eigenfunctions, 289
clustering coefficient, 71 self-adjoint, 289
connected component, 162 Laplacian, 89, 159, 188
degree, 65, 196 eigenfunctions, 89
filtrations, 53, 168 eigenvalues, 115
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Laplacian (cont.) partial correlation, 78, 222
Hodge, 159 partial least squares, 107
planar graphs, 188 path length, 70
zonal spherical functions, 287 PDE, 298
likelihood, 145, 146, 210 Pearson correlations, 76
sparse, 210 permutation, 279
sparse likelihood, 211 permutation test, 177, 247, 251
linear model permutations, 247
best model selection, 276 persistent diagrams, 164
linear regression, 125 persistent homology, 156, 298
log-Euclidean distance, 83 plots
logistic regression, 6 Betti plots, 173
longitudinal analysis quantile—quantile plots, 132

mixed effect, 148

quantile, 132

manifold-valued data, 242 quantile—quantile plots, 132

manifolds, 296
matrix R-square, 4

gram, 193 random field
matrix norms, 227 Karhunen-Logve expansion, 280
Mercer’s theorem, 281 Mercer’s theorem, 281
metric spaces, 81 random fields, 9
minimum spanning trees, 62, 256 resampling, 177, 266
model selections, 95 bootstrap, 266
modeling curves, 97 jackknife, 177
modular structures, 154, 238
Morse filtrations, 163
multiple comparisons

Bonferroni, 18

Rice formula, 19

statistical power, 24
multivariate general linear models

(MGLM), 140

multivariate linear models, 136
multivariate normal, 129

permutation test, 177, 251
Rice formula, 19
Rips, 160
Rips complex, 51
Rips filtration, 53
simplex, 158
triangulation, 160
Roy’s maximum root, 142
RV-coefficient, 59

scale-free, 67

simplex, 158

simplical homology, 157

simulations, 149, 151, 238
correlation networks, 152

network distances, 226, 251
networks

partial correlation, 222
node degree, 65
node-based filtrations, 171

nodes, 27 dependent images, 149

hub, 69 Gaussian fields, 12

modular structures, 154
online algorithms, 123 twins, 151
singular value decomposition, 107

parameter estimation, 93 small-worldness, 72
parcellation, 28, 50 sparse

hierarchical, 115 network, 207, 292

parcellation free, 50 sparse correlation network, 213

supervoxel, 33 sparse likelihood, 210, 211
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sparse models, 207 time series, 295
sparse networks, 112, 209, 294 topological data analysis, 156
sparsity, 112 critical value, 167
spectral decomposition, 269, 278 topological data analysis
stability, 166 simplex, 158
statistical power tractography, 36

multiple comparisons, 24 probabilistic, 46

type-II error, 21 streamline, 34
statistical power , 21 tract counts, 44
streamline, 34 transition matrix, 286
streamline tractography, 36 transition probability, 48
structural covariates, 55 trees, 61
SurfStat, 142 minimum spanning trees, 62, 256

type-I error, 17
tangent space, 296

template, 27 Vandermonde expansion, 283
tensor vector space, 79

diffusion, 34
tensor-based morphometry, 56, 59 Wiener process, 13
thresholding

correlations, 106 zonal spherical functions, 287
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