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L' norm, 56, 131

L? norm, 81, 91, 174, 182, 187, 190, 192,
200, 202, 205, 207, 208, 211,
213, 214

LP norm, 54, 56, 65, 69, 80, 91

x? statistic, 121

1st-order Markov model, see Markov
model

1st-order Markov property, see Markov
property

4c, 18

4p, see marketing mix

active learning, see query learning

adjacency matrix, 63, 99, 123, 127, 185,
187, 189, 202, 210, 211, 213,
214

biclustering, 138, 139, 165, 195, 197-
199

biconvex problem, 69, 95, 142, 175, 186,
191, 202, 211

bimatrix factorization, 141

bootstrapping, 148

brand concept, 34

brand equity, 44

brand positioning map, see positioning
map

branding, 44

canonical correlation analysis (CCA), 181

churn rate, 40

class imbalanceness, 147

cluster assignment matrix, 60, 61

clustering, 14, 49, 51, 59, 66, 70, 72, 88,
195

collaborative filtering, 1, 136

collaborative matrix factorization, 176,
178, 180, 181, 190, 191, 193,
199, 200, 202, 204, 206, 207,
209, 210, 212-214

communication channels, 45

complete graph, 153

computational linguistics, 9

concentrated (niche) marketing, 24

connected subgraph, 11

constrained K-means clustering, 49, 59,
60, 67, 80, 81, 88, 91, 93, 98,
99, 125, 137, 144, 164, 172, 188,
196, 198

content-based filtering, 136, 168, 194

conversion rate, 42

core competence, 20

corporate society relationships (CSR),
17

correspondence analysis (CA), 121

cross-validation, 91

customer churn analysis, 146, 147

customer journey mapping, see market-
ing funnel

customer lifetime value (CLV), 40, 146

customer loyalty, 35, 146

customer loyalty satisfaction, 39, 146

customer relationship
management (CRM), 35, 135,
152

customer satisfaction, 16-18

customer segment ideal point (CSIP),
31, 115, 116, 128

customer segmentation, 19

customer value triad, 18

customized marketing, see one-to-one
marketing
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data integrative learning, 50, 68, 80, 81,
165, 169, 170, 173, 175, 187,
194, 197

data sparsity, 8, 15, 135, 140, 141

different error costs (DEC), 152

differentiated (segmented) marketing, 24

dimensionality reduction, see feature gen-
eration

directed graph, 154

discounted cumulative gain (DCG), 113

E-commerce (electric commerce), 8, 13,
15, 136, 194

eigenvalue decomposition, see eigenvalue
problem

eigenvalue problem, 62, 66, 71, 75, 81,
89, 90, 95, 99, 118, 120, 121,
123, 124, 127, 138, 139, 141,
157, 159, 175, 183, 184, 188,
196, 198

elastic net, 56

ensemble learning, 148

Euclidean norm, 54

Expectation and Maximization (EM) al-
gorithm, 160

feature generation, 50, 71, 74

feature learning, 50, 84

feature selection, 50, 71, 108, 111

feature space, 57

feature vector, 7

finite mixture Markov model (F3M), 160,
161

finite mixture model, 161

fraud detection, 147

frequent subsequence mining, 155

gene regulatory network, 12

generalization, see regularization

generalized canonical correlation analy-
sis (GCCA), 184

glycan, 10

graph, 9, 10, 153

graph clustering, see spectral clustering

graph Laplacian, 63, 80, 99, 186, 188—
190, 192, 202, 211, 213, 214
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graph smoothness, 64, 67, 80, 99, 186,
190, 192, 202, 211, 213, 214
group norm, 90, 91

high-dimensional space, 33, 57, 76-79
hyperparameter, 15, 54, 91, 99, 100, 127,
182, 195, 196, 198, 200, 202,
205, 207, 208, 211, 213, 214
hyperplane, 57

insurance risk management, 147
inter-cluster variance, 103
intra-cluster variance, 103, 104

kernel K-means clustering, 78, 184

kernel canonical correlation analysis
(KCCA), 184

kernel correspondence analysis (KCA),
126

kernel function, 76, 119

kernel learning, see kernel method

kernel method, 51, 76, 77, 79, 119, 184

kernel principal component analysis
(KPCA), 78, 119, 184

kernel ridge regression, 78, 164, 184

label propagation, 49, 65, 80

latent variable, 14

learning to rank, 114

least absolute shrinkage and selection
operator (LASSO), 56, 96, 131

linear regression, 49, 52, 68, 80, 164,
170, 186

listwise similarity, 113

low-rank matrix, 141-143, 165, 175, 178,
180, 190, 191, 199, 201, 204,
206, 207, 210, 212-214

loyal customers, 35

loyalty relationships, 35

margin maximization, 56, 77

market basket analysis, 8

market communication channel, 45, 162
market positioning, 21, 25, 45, 107
market segmentation, 20, 87, 88, 116
market targeting, 21, 23, 101
marketing campaign management, 44
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marketing concept, 19

marketing funnel, 42, 146, 153

marketing management, 16

marketing mix, 18

marketing strategy, 19

Markov blanket, 73

Markov model, 159

Markov property, 159

mass marketing, 19, 24

matrix constraint, 98, 100

matrix decomposition, see matrix fac-
torization

matrix factorization, 140, 165, 175

maximizing the margin, see margin max-
imization

maximum likelihood estimation, 160

method of least squares, 53, 80

micromarketing, 24

minimum support, 156

model selection, 47

molecular graph, 11

multiconvex problem, 178, 193, 201, 205,
207, 208, 215

multiple kernel learning (MKL), 97

multiview learning, 97, 168, 169, 178,
181, 184, 185, 187

must-link constraint, 70, 98

natural language processing, 9

node clustering, see graph clustering

node degree, 11

node transition, 154

node transition matrix decomposition
(NTMD), 157, 161

nonnegative matrix factorization, 191

nonnegative matrix factorization
(NMF), 142

normalized discounted cumulative gain
(nDCG), 114

observable variable, 13
one-to-one marketing, 25
online learning, 149
oversampling, 148

pairwise constraint, 98
pairwise similarity, 113
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passive learning, 149

perceptual map, 27, 33, 109, 124, 133

personalized marketing, 20

pointwise similarity, 112

positioning map, see perceptual map

principal component analysis (PCA), 51,
74, 81, 118, 121, 158, 182

prior knowledge, 38, 47, 51, 76, 77, 79,
90, 92, 97, 119, 125-127, 174,
184, 197

product positioning map, see position-
ing map

profitable customer, 35-37, 146

pull strategy, 16

push strategy, 16

quadratic distance, 104
query learning, 149

Rayleigh quotient, 81

recommendation, 136

regularization, 15, 151

regularization coefficient, see hyperpa-
rameter

regularization term, see regularizer

regularizer, 15, 54, 81, 96, 151

relationship marketing, 20

retention marketing, 35, 152

retention rate, 40

RFM analysis, 37, 144, 153

ridge regression, 55, 96, 170

royal customer, 39

sampling with replacement, see boot-
strapping

scalability, 80, 115, 126

segment evaluation, 23, 101

segment external evaluation, 104

segment internal evaluation, 102

segment quality, 101, 103, 132

segment, selection, 24

semisupervised classification, 65

semisupervised clustering, 70, 98, 99,
187, 189

semisupervised learning, 49, 65, 97, 126

sequence, 8

set, 8
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side information, 127

singular value decomposition (SVD), 122,
141

social network, 12, 13, 49

sparse learning, 56, 79, 96, 130, 164

sparse model, see sparse learning

spectral clustering, 50, 65, 81, 123, 125,
172

speech recognition, 9

squared distance, 60, 80, 98, 100

squared error, see squared distance

STP strategy, 21

string, 8

subgraph, 11

subsequence, 9

substring, 9, 155

subtree, 10

supervised feature selection, 72

supervised learning, 14, 52

support, 155

support vector machine (SVM), 57, 77,
151, 164

SWOT analysis, 25, 107

target marketing, 19, 21, 83
tree, 9

triconvex problem, 176
trimatrix factorization, 141

undersampling, 148

unsupervised feature selection, 72
unsupervised learning, 14

user profiling, 22, 84
user-generated content, 2
user-item matrix, 15, 137, 140, 194

variance, 60
vector, 7

weight learning, 94, 173, 175, 189, 195,
197, 198



