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Page numbers set in bold type indicate a principal or defining entry.

apnea, see obstructive sleep apnea
AR, see autoregressive (AR)
autoregressive (AR), 110

backward algorithm, 25
for continuous states, 61, 69

backward forecast, 61
backward Kalman gain matrix, 70
backward update, 62
Baum, 31
Baum–Welch algorithm, 11, 31, 34
Bayes’ net, 16
Bayes’ rule, 8
Bayesian estimation, 51
Benettin’s procedure, 87
block matrix determinant, 117
block matrix inverse, 117

Cantor set, 83
chaos, 2
completing the square, 119
Computers in Cardiology 2000

(CINC2000), 97
conditional distribution, Gaussian, 118
cross entropy rate, 81

decoded state sequence, 12
delay vector, 17
determinant, see block matrix

determinant
discrete hidden Markov model (HMM),

7

EM algorithm, see estimate maximize
(EM) algorithm

entropy, 79
conditional, 79
cross, 80
cross rate, 75
differential of a continuous random

variable, 79
gap, 86, 91
Kolmogorov–Sinai, see

Kolmogorov–Sinai entropy
rate, 81
relative, 80
relative, as measure of fidelity, 80
stretching, 82

ergodic, 37, 80
estimate maximize (EM) algorithm, 31,

38
extended Kalman filter, 3, 71, 73

forecast, 60
forward algorithm, 11, 20

for continuous states, 60
forward backward algorithm, see

Baum–Welch algorithm

Gaussian mixture model, 40, 50
Gaussian observation, 48
Gibbs inequality, 42

Haken, 2
Hausdorff dimension, 84
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information form, 71
initial states, probabilities of, see

probabilities of initial states
Institute for Defense Analysis, xi
inverse covariance form, 65, 71

Jensen’s inequality, 42
Juengling, Ralf, 122

Kalman filter, 64
Kalman gain matrix, 64, 68
Kalman gain matrix, backward, 70
Kolmogorov–Sinai entropy, 82, 91

laser, 2
Ledrappier and Young’s formula, 85
linear Gaussian systems, 62, 69
Lorenz system, 2, 73
Lyapunov exponents, 84

MAP, see maximum a posteriori (MAP)
estimate

map of unit circle, 82
marginal distribution, Gaussian, 118
Markov assumption, 8
Markov chain, 7
Markov process, 7
matrix

Kalman gain, 64, 68
transition, 7

matrix inverse, see block matrix inverse
matrix, Kalman gain, backward, 70
maximum a posteriori (MAP) estimate,

29, 51, 66
maximum likelihood estimate (MLE), 4,

52
McNames, James, 97
MLE, see maximum likelihood estimate

(MLE)
multiple maxima, 38
multiple segments, training on, see

training on multiple segments

obstructive sleep apnea, 97
Oseledec’s theorem, 84

partition, 81
Penzel, Thomas, 98
periodogram, 108
Pesin’s formula, 85
PhysioNet, 97
point estimates, 38
predictability, 73
probabilities of initial states, 37
pruning transitions, 37

reestimation formulas, 33
regularization, 47, 54

sequence of maximum a posteriori state
estimates, 29

Sherman–Morrison–Woodbury formula,
118

Sinai–Ruelle–Bowen (SRB) measure, 85
smoothing, 65, 71
spectrogram, 97
state space model, 1, 4, 59
stationary, 8, 37, 80
stochastic process, 79
Sylvester’s inertia theorem, 45

Tang, D. Y., 2
toy problems, 73
training on multiple segments, 37
transition matrix, 7

unit circle, map of, 82
update, 61

Viterbi algorithm, 11, 27

Weiss, C. O., 122
Wishart distributions, 54
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