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analysis
analyse des correspondances 26, 27
multiple correspondence analysis 1,
2,6,37,55
theoretical non-linear analysis, see
semi-linear analysis
non-linear generalized canonical
analysis 76
non-linear continuous analysis, see
semi-linear analysis
semi-linear analysis 33, 36, 76, 82
non-linear multivariate analysis 16,
17, 52, 115
applications
in medicine
fecundity rates 96
flow—volume curves 91
pathology data 30
in economics
public spending in the
Netherlands 41, 42
spirits data 127-129
in marketing
automobile data from the
Consumer’s Report 57, 123-127
in meteorology
temperatures of French cities
129-135
approximation
approximation of a model vector 33,

blockwise rank one approximation
20, 21, 30

global approximation 49

least squares approximation, see least
squares

spline approximation, see spline

bandwidth 46, 68, 77, 78
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barycentric coordinates, see triangle
property

basis 24, 35, 68, 86, 117

bivariate coding, see coding

blockwise rank one approximation, see
approximation

bootstrap 89

breakpoint 34

Burt table 18, 25

B-spline, see spline

category quantification, see
quantification
centroid property 60
centre of gravity 10
principe barycentrique 10, 68
chi-square 8, 31, 104
codage flou, see fuzzy coding
codages complets 75
coding
bivariate coding 45
crisp coding 33, 38, 76, 82
codage par la mesure de Dirac 38,
103, 106
codage flou, see fuzzy coding
fuzzy coding 36, 66, 74, 103
local coding 37
(piecewise) linear coding 47, 75
quadratic coding 44, 47
semi-exponential 43, 47
semi-discrete 38, 47, 106
trapezoidal 39, 47, 106
polynomial coding 37
probability coding 76, 103105, 108
components, see principal components
cone 17,56, 62
continuous 27, 28
continuous space, see space
continuous option, see process
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continuous—(cont.)
continuous function, see function
continuous scaling, see process
continuous variables, see process
contingency table 26, 33, 56
convergence
in discretization 37, 50
in sample size 37, 50
copies 65
correspondence analysis, see analysis

data
data reduction 2, 11
data fitting 49
dédoublement 42
degenerate solution, see trivial solution
density 108
diagonally dominant 36
dichotomous variables 27
differential operator 83, 132
difference operator 133
dimension
dimension of the coding function 35,
68
dimension reduction 81, 115-117
how many to retain 88
of the spline function 52, 118
Dirac measure, see coding
discrimination measure 9, 11, 12

Eckart—Young approximation,
-decomposition 13, 116, 122

Economics, see applications

EY—Tmodel 116,122

factor analysis 3, 115
fecundity rates, see applications in
medicine
fixed factor scores model 116
filter 87, 132-133
flow—volume curves, see applications in
medicine
function
basis function 68, 117
continuous function 28, 87
dimension of, see dimension
hat function 40
indicator function, see indicator
interpolated function 86, 132
likelihood function 82, 120, 122
null function 133
periodic function 129, 132, 133

piecewise function 34, 86

piecewise polynomial (function)
117-119

piecewise linear function, see coding

polynomial spline function, see spline

quadratic function, see coding

semi-discrete coding function, see
coding

semi-exponential function, see coding

spline function, see spline

step function 28, 34, 118

trapezoidal coding function, see
coding

geometry 9, 16, 55, 68
globa! approximation, see
approximation

Holmquist data, see applications in
medicine: pathology data
Homogeneity analysis 2, 55, 61
fuzzy homogeneity analysis, see
smooth homogeneity analysis
smooth homogeneity analysis 67, 71,
74
horseshoe 29, 60

indicator matrix, -function 6, 24, 28,
33, 56, 104
inner product, see scalar product
isotone regression, see regression
interpolation
spline interpolation, see spline

kernel
reproducing kernel 84, 132
kernel estimation 108
knots
exterior knots 34
interior knots 34, 118
knot sequence 34, 87
knot placement 53, 118

least squares

l.s. estimation 35, 53

l.s. loss function 57, 119-121
likelihood function, see function
linear differential operator, see

differential operator

linear PCA, see PCA
l.e.v. diagram 89
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MCA, see analysis
measurement levels 65
nominal 1,24
ordinal 1,24, 116
numerical 1
interval, see numerical
maximum likelihood (estimation) 116,
119-122
medicine, see applications
metric 84, 88,98, 110
metric scaling, see numerical
measurement level
MN—T model 117, 122
monotone spline, see monotone
transformation
monotone regression, see regression
multidimensional scaling 2, 55, 77
multiple, see quantification
multiple correspondence analysis, see
analysis

NCA, see non-metric PCA
nominal, see measurement level
norm 85,132

numerical, see measurement level
normalization 3, 13

normal distribution 27, 119

optimal scaling 16, 76

order dependence 31

ordinal, see measurement level
overlap, overlapping functions 35

pathology data, see applications
PCA, see principal component analysis
Principal Component Analysis 62, 90,
110
classical PCA, see linear PCA
conventional PCA, see linear PCA
linear PCA 5, 87, 115
non-linear PCA 1, 115-117
non-linear continuous PCA, see semi-
linear PCA
non-metric PCA 1, 12,77, 78,
115-117
ordinary PCA, see linear PCA
semi-linear PCA 82
periodic function, see function
piecewise, see function and see coding
polynomial spline function, see spline
P-coding, see probability coding
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principe barycentrique, see centroid
property
principal components 88, 115
probability coding, see coding
process 78
continuous 55, 75, 76, 103
continuous ordinal 77
primary approach to ties 77
projection operator 133
pseudo-indicator 35, 65, 77
public spending in the Netherlands, see
applications

quantification
category quantification 9, 10, 16, 57
multiple quantification 14, 61
single quantification 61

rating scale type data 30
random factor scores model 117
rank one restriction, see restrictions
reciprocal averages 10
regression
isotone, see monotone regression
monotone regression 15, 52, 127
non-linear regression 25
non-parametric regression 52
regression spline, see spline
restrictions
additivity restrictions 56
cone restrictions, see cone
measurement, see measurement levels
rank one restriction 56, 61
single, see rank one restrictions

sampled functions 87, 129
scalar product 83
scores
factor scores 116
observation scores 3, 49, 59
object scores, see observation scores
scree graph 89
single, see quantification
singular value decomposition 4, 122,
133
simultaneous diagonalization, see
blockwise rank one
approximation
smoothness, smoothing 34, 46, 53, 64,
88, 110, 112
Sobolev, see space



space
finite-dimension approach of the
Sobolev inner product space 45,
46, 85
Hilbert space, see L,
L, space of square integrable
functions 34, 50, 83, 132
spline
approximating spline 28, 82, 85, 117
basis of spline functions 85, 117
I-spline 81, 117-119
B-spline 28, 35, 40, 44, 66, 81,
117-119
M-spline 117-119
interpolating spline 85, 132
polynomial spline function 17, 47,

regression spline 52
tensor product B-spline 45
stability 79

SVD, see Singular Value
Decomposition

transformation
admissible transformation 2
fuzzy transformation 46
global transformation 46, 7
linear transformation 3, 87
monotone transformation 8]
non-linear transformation 6,
ordinal transformation 116
quadratic transformation 29
spline transformation functios

spline

triangle of reference 68
barycentric coordinates 68
regular polygon 68
triangular coordinates 68

triangle inequality 57

trivial solutions 3, 5, 7, 26, 90
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