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€)
74 ¥ A (IBIS) 241
ARt R BLE (Akaike in-
formation criterion)
116, 209
T Ty T) T
(up—sampling)

(]
A L2t DA (Jensen’s
inequality) 94, 143
FEHHREOZKEFR (three
key factors of anomaly
detection) 5
FEH ¥ (anomaly score)
5,9, 16
FEH AR (anomalous
sample accuracy) 107
FE AL (discord dis-
covery) 8, 194, 196
S HEESE (coverage) 108
17 FAFHR—=IRT Py
~ (one—class support vec-
tor machine) 99
17 7 ASFRRY bV EG
(one—class support vector
machine) 99
1 WBI%L (linear function)
161
—fALATH (generalized
inverse matrix) 236
—IRALZE TR (general-
ized cross validation)
168
— AL /772K (general-
ized eigenvalue equation)
183, 218
€ V51 (e-neighbor
method, method of
e—neighbors) 74
S (anisotropy, hetero-
geneity) 39

239

R 5l

(2]

74 ¥ — M (Wishart

distribution) 41, 47
12 (convex upward,
concave) 94

7y B =475 S
(Woodbury matrix iden-
tity)

168, 189, 222, 250
(2]

LTy — b= 7 OER

(Eckart—Young theorem)
158

IE7 A (evidence) 188

LT A (evidence ap-
proximation) 188

L)V AR —HI (elbow rule) 136

I b ¥ — (entropy) 253

[#]
MB%L (concave function)
94
EHOUS (weighting) 239

F ¥ 7 A Y HHHI (online up-
dating algorithm) 232

(7]
71— % VL (kernel func-
tion) 78, 149
71— IV ERG AT (ker-
nel principal component
analysis) 132, 149
71 =% ) 1) v 7 (kernel
trick) 100, 150, 191
71— % Vi (kernel method)
100, 147
71— 1 IVEFEHEE (kernel
density estimation)
78, 116, 243, 260
[A]J% (regression) 6, 160
PS4 (rank) 129, 166

[E% 1 B (rank—one up-

date) 228
71 A~ (Chi-squared
distribution) 21

77 A BAEIYE (Gaussian
process regression) 243
77 A5 (Gauss integral)
254
W4T (observability
matrix) 216
T EEIEFTS (observability
matrix) 216
%P2 (kernel function)
78, 82, 260
27 —% (validation data)
26, 105
5228 (random variable)
244
=29 FEBI L (probability
density function)
18, 247, 257
B2 %4 (hidden variable)
93, 102
HEFE (overfitting) 114
HiER (sliding window) 196
AN YA 2 (Kalman
gain) 224
ANV YT 4 )% (Kalman
filter) 224
71V~ FiRATS) (Kalman
gain) 224
B2 (observable vari-
able) 213
71 < B (gamma func-
tion) 21, 60, 255
7V =54 (gamma distri-
bution) 59

(%]
HHEALZAT (normalization
condition) 244
JFIE % (membership proba-
bility) 69, 90, 237

e

Tyl

=
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Ell

WIFHE KA (expectation—
maximization)
67, 68, 89, 93, 237
175 (inverse matrix)
52, 134,
146, 164, 166, 189, 249
W25 (inverse transforma-
tion) 246
EREERE (spherical coordi-

nates) 30, 46, 79, 255
1l (false positive rate)
107

L5EATH (covariance ma-
trix) 37, 42, 86, 181, 208
17513 (determinant)

34, 37, 236, 247, 251
——Ofi# (matrix deter-
minant lemma) 251

1751 2 7 v 2 (matrix 2—

norm) 155
1741 / v 2 (matrix norm)
155

174 p / VA (matrix p—
norm) 156
ST UIEEE (local outlier

factor) 76
i T 50T A (area under
curve) 112
LA EEHEE (reachability
distance) 76
(<]
i (tuple) 4

75 A% 1) » 7 (clustering)

8, 84, 87, 88, 103, 243
7 I A= v %ikfk (Grass-

mann manifold) 157

77 5475 (Gram matrix)
128
77 h=a 3y bOBEZLE
(Gram—Schmidt orthogo-

nalization) 53
7 ) a 755220 (Krylov
subspace) 205

7ut v =07 NVY (Kro-
necker’s delta) 248

##7— % (training data)
26, 65

(7]
14751 (design matrix)
162

#&BR3 AT (empirical distri-
bution)
73, 103, 114, 119, 232
#EBRAN A X (empirical
Bayes method) 188
#EE50A (joint distribution)
245
RIER (decision tree) 243
MREET— % (validation data)
26, 198
(2]
HHERR. (cross validation)
114, 209
5 A 7AERE (5—fold cross
validation) i 114
R (false alarm rate)
107
& A fE (eigenvalue)
33, 126, 135
[ il /5 #230 (eigenequa-
tion) 33, 131, 183
A {H[EE (eigenvalue prob-
lem) 33, 129, 145
EH N2 PV (eigenvector)
33, 126, 131, 156, 236
I L A F —473f# (Cholesky
factorization, Cholesky
decomposition) 55, 236
AT Z5575 (Gaussian
mixture distribution,
mixture of Gaussian
distributions) 66
RAIEH 54 (normal mix-
ture distribution,
ture of normal distribu-
tions) 66, 87, 117

(=]

FIHERL R (reconstruction
error) 133

/N (least squares)
162

mix-

IR (maximum a
posteriori) 167, 187
I JCHEE (maximum  likeli-
hood estimation)
18, 27, 37, 60, 93,
116, 141, 162, 208, 219
7#3A B (plug—in method)
81
FAR—=IRT MY Y (sup-
port vector machine)

239, 243
AT (scatter matrix)
125
(L]
BIfiE (threshold)
2, 23

¥ 7 EA FBEL (sigmoid
function)

R RBUMAAT (time—series
analysis) 7, 240, 243

KTE (dimension) 4

WILHIE (dimensionality re-
duction)

233

6, 127, 175
HT—3 (self-match) 196
HCIYGE 7V (autoregres-

sive model) 206
H AL~ v 7 (self-
organizing map) 242

%5 (posterior distribu-
tion) 186

LFERT PV — & LR R
(support vector data de-
scription) 100, 238
FLFFNRT NV (support
vector machine) 243
5 (order) 206, 208
¥ AT LJFE (system iden-
tification) 241
A5 (prior distribution)
121, 141, 157, 186

F 372 —3X (trivial match)
196
REZA (scale transforma-
tion) 233

¥ 2 — T HiATH (Schur’s

complement) 250
5 (set) 4



HHIEE (degrees of freedom)
21, 32, 36, 41, 56, 64
Ji324L (marginalization)
87,
102, 121, 188, 190, 245
JEBAL L (marginalized
likelihood) 121, 143
53 (marginal distribu-
tion) 245
JEBJCE (marginal likeli-
hood) 121, 188
F & (principal axis
problem) 33, 47, 48
ZAZH RV (re-
ceiver operating charac-
teristic curve) 112
F 143 (principal compo-
nent) 131
F 53T (principal com-
ponent analysis)
8, 124, 132, 140, 243
TaT 4 — 7 2 VERHE
(Stiefel manifold) 46
F #5522 (principal sub-
space) 124
S A) ZHE=E (conditional
probability)
6, 16, 86, 245
S & 537 (conditional
distribution) 245
T#E (information)
10, 255
G B mT — 7 v
32 7 (Information—based
induction sciences work-
shop) 241
VIR Y — OFFHI A
(Sylvester’s determinant

lemma) 34, 189, 251
LT — 4% (electrocardio-
gram data) 195

B (true positive ra-
tio) 108

(¥]

A = VAT (scale factor)
21, 31, 41, 60
AZ 4 F# (sliding window)
196

Ell 271

(€]

IEHE S IEE (orthonormal
basis) 125, 174
IEHSAG (normal distribu-
tion) 10, 18, 37, 253
IEHZEL (normal variable)
28, 30, 45, 47, 256
il (control theory)
241
IEH#EAHBIEREL (canonical cor-
relation coefficient)
183
IEHEAHRI 34T (canonical cor-
relation analysis) 8, 179
TE#EZE %L (canonical vari-
able) 184
IEFEANEE (normal sam-
ple accuracy) 106
IE #4722 (normal sub-
space) 124, 149
1EHIMEIH (regularization
term, regularizer) 166
IEZ#E (detection rate) 107
1 RES I T (break—even
point) 109
B (trace) 38
HIT{HF (integrate out)
245
Fl 7 iR (integrated
squared error) 79
FRIZEIEL (linear function)
161
MUIEIRREZZ/E 7L (linear
state—space model) 213
1EZ S (latent variable)
141

(%]
AHBEHIHIE 2 (association
rule mining) 226
AHE S22 (mutual sub-
space method) 157
V7 bt ¥ — (soft sensor)
180

(7]
K (log transforma-
tion) 234

XFECEE H (log-likelihood
ratio) 121
R (volume element)
244
5 2 FEROUHEE (type 2 max-
imum likelihood) 188
Yo7 7 (down—

sampling) 239
ZIHX 7 — AV (polynomial
kernel) 150

ZICD A < BEL (multi-

variate gamma function)

41

% #w LM (multicollinear-
ity, collinearity)

165, 173

HAZER (unit sphere) 255

HAZZEM (unit space) 50

HB~ A X534 (nave Bayes

classification) 243
HER (unimodal) 74
&)

BRI (sequential up-
dating algorithm) 232

HFEROR NIV Ay 7
(knowledge acquisition

bottleneck) 3
HuEATH (centering ma-

trix) 33, 47, 125
HUORBRGEHE (central limit

theorem) 122

H 281751 (orthogonal ma-
trix)

33, 46, 53, 130, 158

H 282546t (orthogonal trans-

formation) 32, 34

(7]

74 7 — &R (Taylor expan-
sion)
152, 234, 261, 264
T=527 VT 7 (data

cleansing) 7, 25, 115
7 — % Pk (data cleansing)
7

T A NT—% (test data)
26, 110
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TV % B4 (delta function)

31, 73, 248
HESE (point estimation)
162

(&]
BEIEIKBIEURR (radial ba-
sis function expansion)

79
BYFEIEE (radial coordinate)
30
FRRTHIRERSE T (statistical
machine learning)
3, 88, 240
FATHIAAZ I (statistical in-
dependence) 246
FERTIG 7 0 & AT (statisti-
cal process control) 173
[R5 A6 (simultaneous dis-
tribution) 32, 245, 255
BRI R (dynamic
time—warping) 197
FERARY N OVIENT (singular
spectrum analysis) 201
FRE AT P IVZE (singu-
lar spectrum transforma-
tion) 201
FEELAE ST (singular value
decomposition)
130, 183, 201
A7 (independence) 246
L —2Z (trace)
38, 169, 252
L ¥ FHIH (trend extrac-
tion) 241

[5~]
MNEBIKAE (internal state)
213
ZJE53A (binomial distribu-
tion) 233
ZURIEAROFEAER, (canonical
form of quadratic form)
33
PR =TV Y OHE
(Neyman—Pearson
lemma) 121
v BERFRALHEE (max norm
criterion) 127

5l
(i3]
N—Z M (bursty nature)
234
/N—+t % A )V (percentile)
16, 62, 229
sX—- » b 4 (percentile)
105
INA T A (bias) 119

HEER . (outlier detec-
tion)

7, 15, 20, 137, 196, 199
/vy b (hat) 18
JLBA%L (functional) 253
/N> B (band width)

79, 80, 260
(U]
FRIEM = %IEA (non—

positive quadrature) 260
TEHERRARY M)V (left singular

vector) 131
t v 3 (hit ratio) 108

— O &AM (leave-
one—out cross validation)
26, 80, 115, 167
HEH#EAL (standardization)
174
T TEBLS i (standard nor-
mal distribution)
58, 81, 255
(R (standard devia-
tion) 19
FEARILSHAT5) (sample co-
variance matrix) 124
TEASTEL (sample variance)
18, 30, 32
AP (sample mean)
18, 39
B £ (frequentism) 157

(3]

T ANT T T)

7" (bootstrap sampling)
239

A7 — 4 (imbalanced
data) 239
ol (sampling with re-
placement) 239

L3l D /Nl (ordinary
least squares)
164, 175, 207
HORBIFE (negative log
likelihood) 10, 16,
19, 52, 62, 72, 140, 164
oy 22 M 2 (subspace
identification method)

214
5/ N3l (partial least
squares) 173

4R R (time series sub-
sequence, subsequence)
196
TR 725 2
(time—series subsequence
clustering) 226
AR5 (unbiased vari-
ance) 24
71 74751 (block subma-
trix) 249
TaN=y X/ ). (Frobe-
nius norm) 156
G372 (quantile)
16, 20, 62, 64, 161, 171
3818 (partition formula)

257
53U HikEE (break—even ac-
curacy) 109

U KALHEE (max vari-
ance criterion) 125
S (distribution esti-

mation) 5, 15
5738 (classification) 6, 88

(~]
THIEHRE (average infor-
mation) 10, 255
SPIGTE ST T oREE (averaged
integral squared loss)
261
TFIGEOIUE (averaged log
likelihood) 118
NATT Ay NT=7
(Bayesian network) 238
~NA XF:F% (Bayesianism)
157
NA X ERIEHEE (Bayesian
information criterion)
91, 117



~NA ZAD5EH (Bays’ thorem)
87, 143, 186, 221, 246
FHSER (completion of the
squares) 257
~N— % B# (beta function)
21
~N— % 54 (beta distribu-
tion) 233
~N &L (power method)
158
N7 MVHCEEE TV
(vector autoregressive
model) 208
N7 MV 2 )24 (vector 2—
norm) 78
N7 b ViEFAL (vector
quantization) 242
N7~V p /)24 (vector p—
norm) 156
ZAUENT (change analysis)
8, 154, 202, 238
ZEAL RN (change—point
detection) 8, 199
ffife /N3 (partial least

squares) 173
2234 (variable) 4
%4 X A Ak (variational

Bayes method) 237

(1]
SHIE (forgetting rate)
231

Ry 7 A= 7 A2 (Box—
Cox transformation)
234
RT) v TkREE
(Hotelling’s statistic)
21, 41
R71) ¥ 7D T? (Hotelling’s
T-squared statistic)
21, 41
A7) ¥ 7 W5 (Hotelling’s
theory) 8,
15, 16, 20, 26, 37, 44, 57

(%]
<7 ) AR (Maha-
lanobis’ distance)
10, 39, 42, 48, 49, 52, 54,
64, 91, 165, 191, 236, 243

ES

Ell 273

NG ICR=Y TF=7F A
=va3v Mk
(Mahalanobis—Taguchi—
Gram-Schmidt method)

53

RNT I ER=8 T Tk
(Mahalanobis—Taguchi
method) 49, 120

M5]1% (down-sampling,
sampling) 239

~ )V 3 7% (Markov prop-
erty) 213

[#]
FHEEAZ M)V (right singu-
lar vector) 131
k¥ L (up-sampling, data
augmentation) 239
BHEHESE (density estima-
tion) 6

(o]
MiE% 3 (area element)
244
i (area element)
30, 46, 255

[®]

E— X~ Mk (method of
moment) 61, 179

H1IBI%L (objective func-
tion) 60, 86
E7VER (model selection)
114, 188, 209
EZTANVET AV (Monte
Carlo filter) 241

(%]

Va7~ (Jacobian)

()
2= N (Euclidean
distance)

247

76, 78, 85, 197
a2—21 v F/ VA (Eu-
clidean norm) 155
HRNIRIC (effective dimen-
sion) 65
JuEE (likelihood) 9, 27, 97

TCEEBI %L (likelihood func-
tion) 27, 162

[£]
FM5AG (predictive distri-
bution)
16, 161, 190, 225

(5]
7 7 (lag) 200
777 vV 2 (Lagran-
gian, Lagrange function)
264
777 » T 25 (Lagrange
multiplier) 69, 96, 126,
127, 177, 182, 254, 264
F 77 vV aRERE
(method of Lagrange
multiplier) 264
Z v V1Al (lasso regression)
242
7 79 A 71— * ) (Laplace
kernel) 150
7~ 7 %D (rank deficient)

235
7 v ¥ 5 3% (random forest)
243
(n]
1) I =)V (recall) 108

1) v VAl (ridge regression)
166

)7 L¥r s —EE (repre-
senter theorem) 191
JEIETTH (trajectory matrix)
200

[3~3]
FAEAG-5 (cumulative con-
tribution ratio) 135
AR EL (continuous
random variable) 244
Oy A7 4y 7 (logistic

regression) 242
OY AT 4y 7% (logistic
transformation) 233



274 R 3 < v F % 3l
[A~E] (L] [Ql
AIC 116, 209 | LOF (local outlier factor) QR 4% (QR factorization,
AUC 112 76 QR decomposition)
bag—of-words 237 | LU 43f% (LU factorization, 53, 146
BIC 91, 117 LU decomposition) 249
di - [R]
iag 33 | o IEHI{L (£2 regularization)
EM 67 167 | R 242
Lo 1IEAIL (Ly regulariza- RBF B (RBF expansion)
(F] tion) 167 79
F f# 110 ROC Hfi## (receiver operat-
F 53#i (F—distribution) 21 (M] ing characteristic curve)
FDC (fault detection and MAP 167, 187 112
classification) 8 | Matlab 227 | RStudio 14
VAT A
(G~1] MT ¥ A7 4 (MT systemig [s)
GS 21k (GS orthogonal- | MT #: (MT method) SIFT 237
ization) 53 49, 120 | SN I (SN ratio) 50
HOG 237 | MTGS # (MTGS method) | SPC 173
IBIS 241 53 | subject to 99, 263
IF-THEN JV—)V (IF- MTS 49 | SVM 243
THEN rule) 3 [N] [T]
(K] NIPALS (nonlinear it- t 43746 (t distribution) 56
k i f51E (k-nearest neigh- erative partial least TF-IDF 237
bor method, method of k— squares) 178 | Tr 38, 252
nearest neighbors)
74, 121 (P] (U]
k P35 (k-means) 84, 226 | PLS 173 | UL 43f# (UL factorization,
UL decomposition) 249
RO~V > K5
[A] as.numeric 172, 211 [C]
ada 242 (B] car 11,17, 24, 82, 91, 242
AIC 211 | barplot 52, 110 | Cars93 137, 150, 243
ar 211 | bkde2D 82 | cbind 42, 110, 171
as.matrix 51, 92, 171 cc 185, 242



ccA 185, 242
cdens 92
chol 55
class 242
colMeans 43, 51
colSums 83, 138, 139
contour 82, 101
(D]
datasets 242
Davis 7,17, 42, 59,
62, 82, 91, 93, 229, 242
density 82, 235
dgamma 63
diag 139, 172
dnorm 71
dpik 82
dt 56
dtw 197, 242
(E]
ECG 211
eigen 137, 139
embed 198
evd 138
(F]
fitdistr 60, 243
FNN 198, 242
for 71, 111, 203
[G~1]
glm 243
glmnet 242
hist 24, 233
image 82, 101
is.element 137
(K]
kde2d 243
kernlab 100, 150, 243
KernSmooth 82, 243

R a2 < ¥ F & §| 275
klaR 243 | print 91, 138
kmeans 243
knn 242 [Q]
knnx.dist 198, 242 | qchisq 24, 25, 42
kpca 151 | qr 53
ks 243
ksvm 101 [R]
[ ] randomForest 243
L rbind 101
lars 242 | read.table 203
length rep 71, 101, 111, 203
63, 111, 171, 203, 211 | river 195
library 13, 242 | rnorm 71, 101, 204
lines 25, 43, 51, 64, 172 | rotated 151
list 82 | rownames 110
Im.ridge 170, 243 | rpart 243
runif 233
(M]
mahalanobis 243 (S]
MARSS 227, 243 | sample 71, 240
MASS 60, 137, 170, 243 | scale 101, 137, 172
Matrix 243 | sd 63
matrix 43, 51, 101, 243 | seq 171, 204
mclust 11, 91, 243 | set.seed 204
mean 24, 63 | solve 43, 51, 172, 236
mlbech 243 | SOM 242
mvpart 243 | sort 172
mvtnorm 37, 243 | sqrt 71
stats 82, 211, 243
[N] sum 71, 111, 172
NaiveBayes 243 | sunspots 242
nottem 211, 242 | svd 203
nrow 43, 51, 101
nutrimouse 185, 242 [TNY]
text 151
[O] UScrime 170, 243
order 64, 111, 138, 139 | var 24
which 71
[P] which.min 171
plot 25,42, 43, | y~. 171

51, 64, 83, 91, 101, 112,
137, 151, 172, 198, 235
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