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Index

AAHC (atomized and agglomerate
hierarchical clustering), 37-38
and Krzanowski-Lai criterion, 39
for VEPs, 40, 41
Action potentials, synchronization of,
179-81
Adaptation hypothesis, 154
Adaptive beamforming, 124
Adjacent response (ADJAR) overlap
estimation procedure, 218
Aliasing, 176
Alzheimer’s disease, 172
and synchronization likelihood, 192-93
Amplitude
via analytic signal and Hilbert transform,
186-87
and volume conduction problem, 194
via wavelet analysis, 184-86
Analytic signal, 186-87, 188
ANOVA, 228
assumption of normality in, 235
and clustering, 41, 42
error rates in (type I), 234
repeated-measures, 226, 227, 228
topographic (TANOVA), 31-32, 42
and translational research, 226
Argand plane, 176, 177
Artifact(s), 26-27
in EEG, 214-15
and beamforming, 89
and data recording, 211, 220

detection procedures for, 215-17, 219
and instructions to participants, 212
in MEG, 106, 115-18
and memorization processes, 207
Assumptions of covariance, in translational
research, 228-29
Assumptions of normality, in translational
research, 235-37
Assumption of sphericity, 228-29
in translational research, 228-29
Atomized and agglomerate hierarchical
clustering. See AAHC
Attention, and MEG response amplitude,
115
Attention, visual
and falls by elderly, 225
and VESPA method, 12, 13
Attention search network, 171
Autism
and sampling for translational research,
231
and synchronization disturbance, 172
Auto-adaptive averaging, 216-17, 218,
219-20, 220
Autoregressive techniques, 196
Average reference, 26-27
Averaging, 205-206, 219
auto-adaptive, 216-17, 218, 219-20, 220
grand average, 220-21
group-averaging, 43-44, 130-131
and signal-to-noise ratio, 113-114, 205-206
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Balanced design, 242
Bayesian inference, 152
Bayesian methods or approach, 141-42, 161
Bayesian model comparison (selection), 149,
152-53, 158, 165
Bayesian priors, 142-43, 151, 162
Bayes’s rule, 149, 151
Beamformer spatial filter, 80-82, 96, 122-24
active and control conditions for, 88-89
adaptive, 124
bilateral, 83
and cancellation of correlated source
activities, 82-87
and choice of head model, 91-92
and correlated activity, 124-26
and EEG, ix, 80, 82, 83, 123, 196, 198
group-averaging for, 130-31
linear (vector), 81
and localization, 195, 196
and MEG, ix, 81, 83, 94, 123, 133
and artifact reduction, 116
and correlated activity, 126
differential and event-related, 128-30
and SAM, 196, 198
minimume-variance, 133-36
and noise, 86, 87
number of EEG channels for, 90-91
number of trials for, 89-91
and overlap of MEG and EEG, ix
and signal to noise ratio, 126-28
specification of three-dimensional grid for,
93-94
statistical analyses for, 94-96, 131-33
time-frequency parameters for, 93
BESA (Brain Electrical Source Analysis), 183,
196, 198
BESA beamformer algorithms, 198
BioSemi system, 155, 211, 212, 219
Blind source separation techniques, 195
Blurring, of temporal information, 91-92
Bootstrapping (resampling strategy), 239, 244
Brain Electrical Source Analysis (BESA), 183,
196, 198

Index

Brain function
and connectivity between regions, 171
functional specialization, 181-83
improved understanding of, 55
and local field potentials estimation, 55-56
(see also Local field potentials estimation)
through single-trial events, 56
BRAINSTORM, 183

Causation
and synchronization, 198-99
and topographic differences, 25, 33
Cell population, activated by VESPA vs. VED,
9-12
Central limit theorem, 235
Central tendency, robust measures of, 240
Chaos theory, and synchronization
likelihood, 192-93
Cluster analysis, 33-34
hierarchical clustering, 34, 37-38
k-means clustering, 34, 37
and optimal number of template maps, 37,
38-39
spatial correlation-based fitting in, 41-42
temporal considerations in, 39
Coates, Roger, 177
Cognition
cooperation required in, 171
and falls by elderly, 225
Cognitive electrophysiology, and MRI, ix
Cohen, David, 99
Columnar oscillations, 179
Complex numbers, 176
Controls, between-group (translational
research), 231-33
Controls, within-group (translational
research), 231
Correlated source activities, and
beamforming, 82-87, 124-26
Cortex, parietal, 73
Coupling, of oscillators, 174
Covariance, 235
assumptions of, 228-29



Index

Cross-sectional studies, 232
Current source density (CSD), 25, 48n.4

Data recording procedures, 211-12
Data reduction, in dynamic causal modeling,
147-48
Data resoluton matrix, 65
Data transforms, in translational research, 233
DCM. See Dynamic causal modeling
Differential beamformer, 128-29
Dipole localization, zero, 61
Dipole localization algorithms, 43
Dipole models, 101, 103
Dipole positioning, 79-80
Dipole source localization
and DCM, 164
and number of electrodes, 90
Distributed source estimation algorithms, 43
Dynamic causal modeling (DCM), 142-43,
164-65
data reduction in, 147-48
event-related input and event-related
response-specific effects in, 146-47
inference and model comparison in, 151-53
and mismatch negativity (MMN), 153-60
model priors in, 149, 150
and neural mass model, 143-46, 164
observation (likelihood) model, 148-49
and spatial forward model, 147
symmetry constraints in, 149, 151, 160-63
Dynamic imaging of coherent sources (DICS),
196
Dynamic SPM, 122
Dyslexia
and magnocellular pathway function, 11
and synchronization disturbance, 172

ECD model. See Equivalent current dipole
model
EcoG (electrocorticogram, 194
EEG (electroencephalography), 141-42
artifacts in, 214-15
and average reference, 26-27
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and Bayesian model comparison, 165
and beamformer, ix, 80, 82, 83, 123, 196,
198 (see also Beamformer spatial filter)
dynamic causal modeling (DCM) for, 142-46,
164-65 (see also Dynamic causal modeling)
and ECD modeling, 116
electrode placement in, 214
and ERPs, 45, 205
and functional or effective connectivity, 198
and global dissimilarity, 30
vs. hemodynamic techniques, 79
and inverse problem, 55, 79
and k-means clustering, 34, 37
and MEQG, ix
and MRI, ix
noisy data for, 87
and participant factors, 105
research risk in, 46
and spatial smearing, 91
and synchronization, 175, 178, 182-83, 184,
187, 192-94 (see also Synchronization of
neural oscillations)
traditional research on, 182
and VESPA, 5, 6
and visuomotor reaction time task, 73
and volume conduction problem, 193, 194,
195
EEGLAB, 183
Effective connectivity, 198
ELECTRA source model, 55-56, 62, 67, 74
Electrical Geodosic, Inc., 66
Electrocaps, 214
Electrocorticogram (EcoG), 194
Electrode placement, 214
Electrode preparation, 212
Electroencephalography. See EEG
Epilepsy, and synchronization likelihood,
192-93
Epsilon estimate, 230, 233-34
Equal means testing, 245
and ERP researchers, 226
generalizability of, 228
least squares approach to, 226
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Equivalent current dipole (ECD) model, 101,
122
and dynamic causal modeling, 164
and MEG artifact reduction, 116
in Montreal Neurology Institute space, 157
ERB (event-related beamforming) method,
126, 128, 129, 130, 131-32, 133
ERFs (event-related fields), 109, 110, 113, 118
and beamforming, 126, 127, 128, 130
filtering of (auditory), 112
and number of stimuli, 114, 115
and number of trials, 113, 128
topography of (auditory). 100
visual, 117
ERPs (event-related potentials), 1, 21-22,
205
and cluster analysis, 33-46
and dynamic causal modeling, 146
and EEG, 45, 205
error rates in data from, 226
and global dissimilarity, 30
and homogeneity of variance, 228
and local field potentials estimation, 56
and MRI, ix
number of neural sources contributing to,
80
and repeated-measures ANOVA, 226
research risk in, 46
shortcomings of data from, 56
signal-to-noise optimizing for, 205-21 (see
also Signal-to-noise ratio, optimizing of)
and single-trial analysis, 74, 75
topographic analysis of, 21, 44-46
and traditional EEG research, 182
and translational investigations, 225 (see also
Translational ERP research)
ERP waveforms
and global field power, 29-30
and reference dependence, 22-25
ERR (event-related response), 146
Error terms, pooled, 235
Error terms, unpooled, 234-35
ERS (event-related synchronization), 118-20

Index

Estimation procedures. See also Local field
potentials (LFP) estimation; Source
estimation

ADJAR (adjacent response overlap estimation
procedure), 218

in DCM, 151

for synchronous oscillations, 195-96

of VESPA method, 15-16

Euler, Leonard, 177

Event-related beamforming (ERB) images,
126, 128, 129, 130, 131-32, 133

Event-related fields. See ERFs

Event-related potentials. See ERPs

Event-related response (ERR), 146

Event-related SAM, 129 (see also SAM)

Event-related synchronization (ERS), 118-20

Evoked fields, 113. See also Event-related
fields

Expectancy, and MEG response amplitude,
115

Experiments, participants in. See Participants
in experiments

Factor levels, in translational-research design,
230-31
Fast Fourier transforms (FFT), 111, 175, 178,
184
FIELDTRIP, 183
Filtering
and data analysis operations, 217, 218-19
as distorting temporal boundaries, 187
in MEG, 111-12
online, 212-13
spatial, 122-23 (see also Beamformer spatial
filter)
Finger-tapping task, 66-73
Fisher-scoring scheme, for dynamic causal
modeling, 151
Fitting, spatial correlation-based, 41-42
FOCUSS, 122
Fourier analysis
of spectral power or phase, 175-79, 183
and wavelet, 184
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Fourier series, 176-78
Frontal cortex, and mismatch negativity, 154
Functional brain networks, localization of, 55
Functional connectivity, 198
Functional magnetic resonance imaging
(fMRI), 43, 55, 61, 99
and beamformer analyses, 94-96
and cognitive electrophysiology, ix
and EEG, 79
and functional or effective connectivity, 198
and participant factors, 105
and translational principles, 228
Functional microstates, principle of, 33, 39
Functional specialization, in brain, 181-83

Geodesics Netamps system, 66

GEV (global explained variance), 34, 35, 37

GFP (global field power), 27, 27-30

Ghost sources, 43, 65, 74

Glaucoma, and parvocellular and
magnocellular systems, 11

Global dissimilarity (DISS), 27, 28, 30-33

Global explained variance (GEV), 34, 35, 37

Global field power (GFP), 27, 27-30

Goodness-of-fit tests, 237

Gradiometers, 104

planar vs. axial, 105

Grand average, for ERPs, 220-21

Granger causality, 196, 198-99

Greenhouse-Geisser estimate, 233-34, 235

Head models, 43, 56-57, 64, 68, 91-92, 93,
120-21, 147
of Montreal Neurological Institute, 66
SYSMAC (symmetric spherical head model
with anatomical constraints), 63
Hemodynamic signal intensity, and
translational principles, 228
Hemodynamic techniques for examining
brain function
and beamformer images, 95-96
and distributed source estimation
algorithms, 43
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vs. EEG, 79

See also Functional magnetic resonance
imaging; PET

Hierarchical clustering, 34, 37-38

AAHC, 37-38, 39, 40, 41

Hilbert transform, 186-87

Human Brain Mapping Consortium, 66

Huygens, Christiaan, 172

Huynh-Feldt estimate, 233-34, 235

Independent component analysis (ICA), 195,
215

Induced (rhythmic) fields, 113

Inferotemporal (IT) cortex, 10

Influence matrix, 65

Information measures, of synchronization,
190-91

Interpretability, neurophysiologic, and
waveform reference, 23

Inverse problem, 55, 58, 79, 194-95

Inverse solution methods, 26

and localization of single sources, 61
Irrotational source model, 60-62

Kendall’s tau, 228

k-means clustering, 34, 37
Kolmogorov-Smirnov test, 237
Krzanowski-Lai (KL) criterion, 36, 39
Kullback-Leibler divergence, 152
Kurtosis, 236, 237

Laplacian waveforms, 25, 48n.4
LAURA (algorithm), 43
LCMV (linearly constrained minimum-
variance) beamformer, 134
MUSIC as, 123
Lead field matrix, 81
Least squares approach, 235
and translational research, 226
Left- and right-hand movements
in finger-tapping task, 66-73
and visuomotor reaction-time task, 73
Lehman, Dietrich, 25, 33, 39
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Linearly constrained minimum-variance
(LCMV) beamformer, 134
MUSIC as, 123
Linear source estimation, 123
Linear time-invariant (LTI) systems, 2
Local field potentials (LFP), synchronization
of, 179-81
Local field potentials (LFP) estimation, 55-56
practical issues of, 62-63
and regularization, 64-65
statistical analysis on single trials, 65-66,
72-75
in spectral domain, 70-72
in temporal domain, 66-70
theoretical aspects of, 57-62
Localization, source. See at Source localization
Local synchronization, 181-83
LORETA, 122

Magnetoencephalography. See MEG
Magnetometers, 104
Magnocellular cells, and VESPA, 10-11
MANOVA, 228, 235
Matlab (MathWorks) code, 165
Matlab routines, 183
Matlab toolbox, 196
Mauchly’ s test, 229-30
MEG (magnetoencephalography), 99-100,
133, 141-42
and artifacts, 106
removal and reduction of, 115-18
averaging in, 113-15
and Bayesian model comparison, 165
and beamforming, ix, 81, 83, 93-94, 123, 133
and artifact reduction, 116
body position for, 106-107
and correlated activity, 126
differential and event-related, 128-30
and SAM, 196, 198
data inspection and epoching for, 110-11
dynamic causal modeling (DCM) for,
142-46, 164-65 (see also Dynamic causal
modeling)
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and EEG, ix
filtering in, 111-12
and functional or effective connectivity,
198
head modeling and anatomical co-
registration in, 120-22
head movement in, 107-108
head position for, 107
and hemodynamic techniques, 79
and inverse problem, 55, 79
and invisible sources of EEG, 62
and MRI, ix
neural basis of signal in, 100-103
and participant factors, 105-106
recording devices for, 103-105
recordings of, 109
signal analysis for, 109-10
stimulation procedures in, 109
and synchronization, 175, 178, 184, 187,
192-94 (see also Synchronization of neural
oscillations)
and time-frequency response, 118-20
and VESPA, 5, 6
vigilance and task compliance in, 108,
110-11, 114
and volume conduction problem, 193-94
MEG source estimation, beamformer for, 80
M-estimators, 240, 241-42
Migraine sufferers, 232
Minimum norm solutions, 196
Minimum-variance beamforming, 133-36
Mismatch negativity (MMN) response, 114,
207
in dynamic causal modeling, 153-60
Model-adjustment hypothesis, 154
Model “inversion,” 141-42, 148, 166n.1
Monitoring, online, 213-15
Monte Carlo-Markov chain (MCMC)
techniques, 165
Montreal Neurological Institute
and group-average source estimations, 44
and locations of equivalent current dipoles,
157
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realistic head model from, 66
template brain of, 131
Morlet wavelet, 184
MRI (magnetic resonance imaging), 106
for MEG head modeling, 121
Multiple comparisons, in translation research,
243
Multiple repetitions, and single-trial analysis,
56, 74
Multiple simultaneous stimuli, and VESPA
method, 12
Multi-resolution analysis, 184-85
Multisample sphericity, 229
Multisensory integration processes, VESPA
method in investigation of, 14
MUSIC (beamformer), 123
Mutual information, 191

Neural activity index, 128, 135
Neural information transmission, 100-103
Neural mass model, 143-46, 164
Neural synchronization, 172, 179, 180,
195-96. See also Synchronization of neural
oscillations
Neurocognitive disorder, translational
investigation as help for, 225
Neuron, as relaxation oscillator, 175
Neurophysiologic interpretability, and
waveform reference, 23
Neuroprosthetics, 56
NIRS (near-infrared spectroscopy), 99
Noise. See also Signal-to-noise ratio,
optimizing of
and beamformer spatial filter, 86, 87
phase slips from, 193
Nonlinear modeling, 2, 3
Normality
assumptions of (translational research),
235-37
tests of, 237
vs. variance, 227
Novel sounds (“oddballs”), 153, 154, 155,
207
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Observation (likelihood) model (dynamic
causal modeling), 148-49

“Oddballs” (novel sounds), 153, 154, 155,
207

Online filtering, 212-13

Online monitoring, during recording, 213-15

Optimum allocation, 231

Oscillations, columnar, 179

Oscillators, 172-73

relaxation, 174-75

Oscillatory synchronization, 174

Outliers, 228, 236, 249, 242, 244-45

Parietal cortex, 10, 73
Participant factors, in MEG, 105-106
Participants in experiments (subjects)
and attributes of experiments, 210
vs. clinical population, 225-26
conduct toward, 211-12
reminder about instructions, 214
discarding (rejection) of, 220-21, 243
as drop-outs, 242
head models of, 91-92, 93, 120-21 (see also
Head models)
heterogeneity (variability) among, 94, 225,
229
and MEG, 105-106
and artifacts, 106, 118
body position of, 106-107
head models of, 120-21
head position and movement of, 107-108,
115
Parvocellular system, and VESPA, 10-11
Performance data, and translational
principles, 228
Permutation tests, 237-39, 244
PET (positron emission tomography), 43, 61,
99
and beamformer images, 96
and EEG, 79
and functional or effective connectivity,
198
and translational principles, 228
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Phase
via analytic signal and Hilbert transform,
186-87
Fourier analysis of, 175-79
via wavelet analysis, 184-86
Phase diffusion, 174
Phase locking, 174
gamma-band, 197
in 1:1 vs. n:m ratio, 190-92
Phase-locking value (PLV), 188
normalized, 196
and spurious synchronization, 193-95,
195-96
and synchronization between neural sources,
195-96, 198
Phase scattering, 189
Phase slips, 174
Phase synchronization, 172
Physiological systems
analysis of using stochastic stimuli, 1-2
nonlinearities in, 3
PLV. See Phase-locking value
Pooled error terms, 235
Positron emission tomography. See PET
Prefrontal cortex, deviance detection system
in, 154
Principle component analysis, 116-18
Proportionate allocation, 231
Prospective studies, 232-33
Pseudo-Z statistic, 128-29, 130, 135

Quadratic analysis, and VESPA method, 8-9,
16

Quasi-static approach, 57

Quasi-stationarity, biophysical assumption of,
26

Randomized control trials (RCTs), 231-32

Receiver-operating characteristics (ROC), 123

Recordings, of MEG, 109

Recording time, maximum, 210

Reference-dependence, of voltage ERP
waveforms, 22-25

Index

Reference-independent spatial information.
See Topographic analysis methods
Regions of interest (ROIs), anatomical, 95
Regularization, and local field potentials
estimation, 64-65
Relaxation oscillators, synchronization of,
174-75
Resampling strategies, 237, 242, 244
bootstrapping, 239, 244
permutation tests, 237-39, 244
Retinitis pigmentosa, and parvocellular and
magnocellular systems, 11
Reverse correlation technique, 1
and VESPA method, 3
Right-hand rule, 100, 101, 103-104
Robust measures, strategies of, 240, 242
M-estimates, 241-42
trimmed means, 240
Winsorized means, 240, 240-41

SAM (synthetic aperture magnetometry), 81,
126, 127, 196, 198
Sampling, stratified, 231
Sampling distribution, 236
Scaling methods, 32
Scalp current density (SCD), 194
Scalp topography
and location of brain generators, 183
and reference dependence of waveforms, 25
for VEP vs. VESPA, 9
Schizophrenia
early visual sensory processing deficit in, 11
and magnocellular pathway function, 11
and synchronization disturbance, 172
and VESPA method, 12, 14
Sessions, optimum number of, 210
Shannon entropy, 191
Signal analysis, for MEG, 109-10
Signal-to-noise ratio, optimizing of, 205, 221
and averaging, 113-14, 205-206 (see also
Averaging)
and beamformer, 87, 126-28
collapsing across hemispheres, 208-209
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combining trial types, 206-207
and data analysis
artifact detection, 215-17, 219
and order of operations, 217-20
and data-recording procedures, 211-12
and electrode preparation, 212
by filtering, 111
online, 212-13
grand average computed, 220-21
and maximum recording time or number of
sessions, 210
number of conditions and stimulus
positions optimized, 209
and online monitoring during recording,
213-15
proportion of stimuli of interest optimized,
207-208
and signal analysis, 110
trial length optimized, 209-10
and variance, 244
and VESPA vs. VEP, 5, 7
Significance thresholds, of beamformer
images, 132-33
Singer, Wolf, 181
Single-trial analysis, 44-46, 56
and local field potential estimation, 65-66,
72-75
in spectral domain, 70-72
in temporal domain, 66-70
SsLORETA, 43, 122

SMA (spinal muscular atrophy), 70, 73, 74, 75

SNR. See Signal-to-noise ratio, optimizing of
Source estimation, 42-44, 48n.3. See also
Estimation procedures
and EEG channels, 219
linear techniques for, 122, 123
of MNI, 44
Source localization, dipole
and DCM, 164
and number of electrodes, 90
Source localization techniques or programs,
183-84
and oscillatory activation, 183
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with synchronization and coherence
analysis methods, 195-96
Source modeling techniques, 80. See also
Beamformer spatial filter
Spatial correlation (C), 27
Spatial correlation-based fitting, 41-42
Spatial domain, and single-trial analysis of
local field potentials, 67
Spatial filter, beamforming as, 122-23.
See also Beamformer spatial filter
Spatial forward model, in dynamic causal
modeling, 147
Spatial smearing, 91, 107, 115
Spatiotemporal analysis methods, 22
Spatiotemporal beamformer, 129
Spearman’s rho, 228
SPECT (single photon emission computed
tomography), 61
Spectral domain, and single-trial analysis of
local field potential, 70-72
Spectral power, Fourier analysis of, 175-79
Sphericity
assumption of, 228-29
tests of, 229-30
SPM. See Statistical parametric mapping
Spurious synchronization, 193-95
Square inverse law, 61, 64
Square-root rule of averaging, 113
Statistical corrections, in translational
research, 233-34
Statistical nonparametric mapping (SnPM),
94
Statistical parametric mapping (SPM), 94
dynamic SPM, 122
software for, 131, 152
Statistical Parametric Mapping package
(SPMS8), 165
Stochastic stimuli
in analysis of physiological systems, 1-2
in VESPA method, 3
Strabismic amblyopia, and parvocellular and
magnocellular systems, 11
Stratified sampling procedures, 231
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Striate cortex, 10
Superconducting quantum interference device
(SQUID), 103-104
Symmetric spherical head model with
anatomical constraints (SYSMAC) method,
63
Symmetry constraints, in dynamic causal
modeling, 149, 151, 160-63
Synchronization, 172
and oscillation, 172-73, 174
of relaxation oscillators, 174-75
Synchronization of neural oscillations,
171-72
of action potentials and local field
potentials, 179-81
complexity of interpretation of, 197
local (and functional specialization), 181-83
long-distance, 183-84
phase and amplitude via analytic signal
and Hilbert transform for, 186-87
phase and amplitude via wave analysis for,
184-86
measures of
coherence, 192
information measures, 190-91
phase-locking value (PLV), 188-90
spurious synchronization, 193-95
synchronization likelihood, 192-93
between neural sources, 195-98
Synthetic aperture magnetometry (SAM), 81,
126, 127, 196, 198

Talaraich-Tourneoux, template brain of, 131
TANOVA (topographic ANOVA), 31-32, 42
Template maps, 34, 47
optimal number of, 37, 38-39
and spatial correlation-based fitting, 41-42
temporal threshold for, 39
in topographic pattern analyses, 41
Temporal cortex, and mismatch negativity,
154
Temporal domain, and single-trial analysis of
local field potential, 66-70

Index

Temporal spectral evolution (TSE), 120
Tests of normality, 237
Tests of sphericity, 229-30
Three-dimensional grid, for beamformer,
93-94
Thresholding methods, for artifact detection,
215-16, 217, 219
Time-frequency analysis, 93
Time-frequency response (TFR) analysis,
118-20
Topographic analysis methods, 21
and average reference, 26-27
and cluster analysis, 33-46
for ERPs, 21, 44-46
and global dissimilarity (DISS), 30-33
and global explained variance, 35
and global field power, 27-30
and stable periods, 42
for VEPs, 40-42
Topographic ANOVA (TANOVA), 31-32, 42
Topographic component recognition, 34
Topographic differences, and causation, 25, 33
Topographic pattern analyses. See
Topographic analysis methods
Topographic source estimations, 42-44
Translational ERP research, 225-26
analysis strategies for
data transforms, 233
statistical corrections, 233-34
unpooled error terms, 234-35
and assumptions of covariance, 228-29
and assumptions of normality, 235-37
and assumption of sphericity, 228-29
challenges of, 244-45
and covariance, 235
design strategies for, 230
controls (between-group), 231-33
controls (within-group), 231
on factor levels, 230-31
multiple comparisons in, 243
and resampling strategies, 237, 244
bootstrapping, 239, 244
permutation tests, 237-39, 244
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and robust-measures strategies, 240
M-estimates, 241-42
trimmed means, 240
Winsorized means, 240, 240-41
and robust-measures strategies plus
resampling, 242
and tests of sphericity, 229-30
and unbalanced designs, 242-43
Trial length, optimizing of, 209-10
Trimmed means, 240

Unbalanced designs, 234, 242-43
Unpooled error terms, 234-35

Variance, 228

vs. normality, 227

and translational ERP studies, 244
Vector scaling, 32

Ventral visual stream, and VEP vs. VESPA,

10
VEP (Visual evoked potential), 1, 22
and global field power, 30

topographic pattern analyses for, 40-42. 43

and VESPA, 3, 4, 5, 7, 8

and cell population (parvocellular and

magnocellular), 9-12

VESPA (visual evoked spread spectrum

analysis) method, 1, 3-5, 14-15
acquisition of, 6
estimation of, 5, 15-16

extension of to higher orders, 8-9, 16
extension of to non-visual sensory systems,

12, 14

and multiple simultaneous stimuli, 12

and VEP, 3,4, 5,7, 8

and cell population (parvocellular and

magnocellular), 9-12
Visual attention. See Attention, visual
Visual evoked potential. See VEP
Volterra series, 2
Volterra-Wiener approach, 2, 3
Volume conduction problem, 193-94
Voxel-based statistical results, 94

Waveform analyses, 22
reference-dependence bias for, 22-25
Wavelet analysis, 184-86
for phase-locking value, 188

259

Weight sector normalized beamformers, 136

Welch-James (W]) statistic, 243
White noise approach, 3
Wiener, Norbert, 2
Windowing, in MEG, 111
Winsorized means, 240, 240-41

z-score, and PLV, 188
z-score transforms, 233
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