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ALMIDO, block diagram, 108
description of operation, 17, 107-109
examples of computations, 18, 19
specifications, 108, 109

Alpha activity (see also Rhythmic

"bursts;')—,—‘}‘), 56

Alpha ''driving, " 56

Alpha index, 39

Amplitude of evoked responses, com-

puter measurement, 17, 18,
107-109
statistics, 18, 20

Amplitude parameter, 40

Analog-to-digital converter, 104, 105

Anesthesia, effect on evoked responses,

26, 27

ARC-1, block diagram, 105
description of operation, 23, 104-107
examples of computations, 14, 15,

25, 29, 30
raison d'etre, 64, 104
specifications, 106-107
Auditory nerve responses (see also
Average of evoked x:s—ponses),
microphonic potentials, 26, 28
Nj, 18
neural potentials, 26, 28
quantification, 17-20
to high-rate stimuli, 26, 28, 29
typical examples, 18
Autocorrelation function (random-proc-
ess}), 80
relation to time-average autocorrela-
tion function, 82

Autocorrelation function (time-average),

50, 82, 96

estimation of, 96, 97

examples, 52, 53

properties, 82, 83

relation to power density spectrum,

51, 82, 83
relation to random-process autocor-
relation function, 82

definition,
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Autocorrelograms (see also Correlo-

grams), as estimate of auto-
correlation function 57, 96, 97
computing device, 99-102
definition, 50, 96
for abnormal subject, 48
for normal subjects, 46, 47, 55, 59
in sleep, 46
of narrow-band noise, 53, 58

Average of evoked responses, 7

changes due to anesthesia, 26, 27

changes in sleep, 14

computing devices, 22, 23, 102-107

definition, 21. 95

from visual cortex, 15

illustration, 22

limitations, 7, 29

"off" responses, 29, 31, 32

relation to crosscorrelograms, 102,
103

relation to random-process model of
evoked responses, 94, 95

to acoustic stimuli in humans, 14, 23,
24

to bursts of noise, 28-30

to clicks in cats, 20, 28, 29

to high-rate stimuli, 28, 30

to photic stimuli in humans, 23, 25,
26

to tone bursts, 34

usefulness, 7, 14

Averages of random processes, 77-84

ensemble average, 78

estimation of, 89 ff

expectation, 78

mean, 79

moments, 78

statistical average, 78

time average, 81

time averages and ensemble averages,
82-84

variance, 79
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Background activity, 4, 26, 28
models of, 22, 32
Binomial distribution,

79

Class of experiments, 49
Computers (see also General-purpose
comp';g;s_),—advantages, 17,
40, 45, 63
ALMIDO, 17, 107-109
ARC-1, 23, 104-107
comparison of general- and special-
purpose, 45, 63
correlator. 99-102
design considerations, 22
ERD, 23, 102-104
present limitations, 64
TX-0, 30, 39-41, 45
Correlation (see also Correlation func-
tion and Correlogram), 45 ff
Correlation function (see also Auto-
and Crosscorrelation function),
50, 96
auto-, 50, 80, 82
cross-, 50
estimation of, 96, 97
Correlator, block diagram, 100
description of operation, 99-101
examples of computations, 46 ff
specifications, 101-102
Correlograms (see also Auto- and
Crosscorrelograms), 45 {f
as estimate of correlation function,
96, 97
computing device, 99-102
definition, 50, 96
relation to random-process model
of EEG, 56-59
Cortical responses, 'off'' responses,
29, 31, 32
to clicks, 26-29
to photic stimuli, 15
Covariance, 80

Crosscorrelation, similarity to averag-
ing, 102, 103
Crosscorrelation function, 50, 96
estimation of, 96, 97
example, 53
Crosscorrelograms (see also Correlo-
grams), as estimate of cross-
correlation function, 96, 97

Crosscorrelograms—Continued
computing device, 99-102
definition, 50, 96
demonstrating alpha '"driving, " 56
for abnormal subject, 48
for normal subject, 47

Data processing, choice of techniques,
62
present limitations, 64

EEG (see also Electroencephalograms)
Electrodes, gross, 7, 12
micro-, 7, 8
Electroencephalograms, 36 ff
differences between subjects, 38
differences in one subject, 37, 46
for abnormal subject, 48
for normal subject, 47
random-process model, 56-60
Electrophysiological data (see also
Neuroelectric data)
Encéphale isolé, 27

Ensemble, 68
ERD, block diagram, 100
description of operation, 23, 102,
103
examples of computations, 22, 24,
26, 27, 31, 32
improvements, 104
specifications, 104
Ergodic random processes, 81, 82
correlation function, 82
power density spectrum, 82, 83
Estimation, of correlation function, 96
of random process mean, 22, 94, 95
of statistical parameters, 89 {f
of step approximation to probability
density function, 92
Estimation errors, 54, 57
Estimator, 89
unbiased, 91
Events, 45, 70
Evoked responses (see also Average of
evoked responses), 20
definition, 7
from auditory nerve, 18, 28, 29, 30
from cortex, 13, 15, 27-29, 31
from scalp, 14, 23-26
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Evoked responses—Continued
measurement of characteristics,
17-19
methods of detection, 7
random-process model, 17, 20, 32,
34, 94, 95
reduction of variability, 13-15
sign convention, 13
statistical nature, 6-8
statistics, 29, 33, 34
variability, 7, 12-15
Expectation, 78
Experiment, 3,
class of, 49

49, 63

Frequency components (see also
Autocorrelation function and
Power density spectrum), 51

Frequency spectrum of EEG, 56

Gaussian distribution, 74
probability density function, 74
probability distribution function, 74
Gaussian process, 84-86
Central Limit Theorem, 85
correlation function, 85
mean, 85
model for EEG data, 56-60
moments, 86
second-order joint probability den-
sity function, 84
variance, 85
General-purpose computers, input and
output equipment, 45, 64
limitations, 64
TX-0, 30, 39-41, 45
usefulness, 40, 45, 63, 64

Histograms, as estimate of step
approximation to probability
density function, 17, 30, 92

computing devices, 30, 104-109
definition, 91, 92

experimental data, 18, 33

Interval parameter, 40

Latency of evoked responses, comput-
ing devices, 17, 107-109
definition of peak latency, 19

Latency of evoked responses—Continued
dependence upon intensity of click
stimuli, 17
experimental data, 19
variability, 7, 19
Linear filtering, 83, 85
Linear models, 5
Linearity of microphonic potential, 26,
28

Mathematical models, for "background
activity, ' 22, 32
inferences from, 88
need for, 50, 64
of EEG, 56-60
cf evoked responses, 17, 20, 22,
32, 34
random-process, 17, 20, 32
time-varying random-process, 16, 22
usefulness, 8, 16, 50, 66
Mean, definition, 79
dependent samples, 93
estimation by time average, 95
independent samples, 90
sample mean, 90
Microphonic potential, 26, 28
Moments, 78
central, 79
joint central, 80

Neural responses, 26, 28
Neural unit models, 8, 16, 20, 64
Neuroelectric data, analysis,
4, 5, 63
models, 8, 49, 50, 64
""pointer-readings, ' 3
quantification, 2, 6, 7, 32
statistical nature, 6-8
Noise, Gaussian, 51-53, 56-58
narrow-band, 51, 52, 56-58
stimuli, 28-32
Nonevoked potentials {see also Spon-
taneous activit)T),_‘%__
relationship to evoked potentials, 45
Normal distribution (see also Gaussian
distribution), 74
Number of bursts, 41
examples, 42, 43
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"On-line" computation, 64, 104

Photic stimulation, alpha "driving,'"
54, 56
evoked responses, 15, 25, 26
Power density spectrum, 82, 83
in linear systems, 83
physical significance, 83
relation to autocorrelation function,
82, 83
Probability, 69
axiomatic approach, 72
certain event, 70
conditional, 76
joint, 75
mutually exclusive events, 70
null event, 70
product rule, 76
relative frequency approach, 69
Probability density function, 73
conditional, 77
joint, 77
unimodal, 80
Probability distribution, 70
conditional, 76
joint, 75
Probability distribution function, 70, 73
joint, 77
Product rule, for conditional proba-
bilities, 76

Random experiments, 67
dependent, 68, 75
independent, 67, 74
Random process, 66
and random experiments, 67
central limit theorem, 85
complete description, 77
description by an ensemble of time
functions, 68
ergodic, 81, 82
estimation of parameters, 89 if
periodically time-varying, 84, 94
stationary, 81, 82
Random-process model, applied to EEG,
56-60
applied to evoked responses, 16, 17,
19, 20, 30, 32-34
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Random variable, conditional proba-
bility density function, 77
continuous type, 68
definition, 68
discrete type, 68
joint probability density function, 77
joint probability distribution, 75
joint probability distribution function,
77
probability density function, 73
probability distribution, 70
probability distribution function, 70
statistically independent, 76, 80
uncorrelated, 80
Relative frequency, 70
Responses (see Evoked responses)
Responses from scalp, 14, 23-26
Rhythmic burst activity (see Total
activity)
Rhythmic ''bursts, ' 39

Sample function, 68
Sample mean, 90
dependert samples, 93
estimation by time average, 95
independent samples, 90
Sleep, effect on autocorrelogram, 46
effect on electroencephalogram, 37,
46
effect on evoked responses, 14
Speech, analogy to neuroelectric phenom-
ena, 4
Spontaneous activity (see also Non-
evoked potentis.l—s),_‘l—
Standard deviation, 80
State (physiological), 9, 26, 37, 50
Stationary random processes, 81, 82
Statistic, 89
Statistical average, 78
Statistical estimate of correlation
function, 51, 95, 96
Statistical estimation of random process
mean, 94, 95
Statistical independence, 76
Statistical nature of neuroelectric data,
6-9
Statistical regularity, 70
relation to electrophysiology, 97, 98
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Statistics, of evoked responses, 18-20, Total (rhythmic) activity—Continued
32-34 differences among subjects, 42
relationship to random processes, differences in one subject, 43
67, 88 TX-O computer, bibliographic refer-
Systems neurophysiology, 4 ence, 60

histogram computation, 30

tt 3
Temporal patterns, 39 temporal pattern analysis, 39-45

Time-delay system, 100, 104
Time-locked activity, 23, 25, 26, 29 Uncorrelated random variables, 80
Total (rhythmic) activity, 41-44 Variance, 79

as a function of elapsed time, 44 VDL (Visual Detection Level), 13
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