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Abduction 256

Accreditation 300

Accuracy 87, 296

Adaptive resonance theory (ART net) 275

Adjacency matrix 243

Allele 284

Alternating conditional expectations (ACE)

225, 229

Alternating least squares (ALS) 152

Alternative 256

Alternative hypothesis see hypothesis

American food and drug administration (FDA)

300

Analog-to-digital converter (ADC) 3

Analysis of variance (ANOVA) 41, 186, 219

multidimensional (MANOVA) 47

multiway 44, 47

one-way 41

two-way 44

Analyzers 9

discrete 9

Anthranilic acid 232

Apodization function 68

Area determination 60

Artificial intelligence 10, 253

Artificial neuron 261

Assembler language 7

Atomic absorption spectrometry 86

Atomic emission spectroscopy 91, 237, 254

inductively coupled plasma (ICP-AES) 75

Autocorrelation 76

function 79

Autocovariance 76

Automation 8

Autoregression 81

Axiom 256

Axon 261

Background correction 68

Backpropagation 272

Backtracking 257

Basic 7

Bayes’s theorem 172

Beer’s law 207

Best linear unbiased estimator (BLUE) 201

Bias see also errors, systematic 13, 93

Bidirectional associative memory (BAM) 263

Binary number system 3

Biological fluids 75

Biplot 133

Bit 3, 249, 284

Blank 87

samples 297

Blocking 94, 99, 112

Blood 75, 157

Bond-electron matrix 243

Bootstrapping 275

Box-whisker plot 22

Bus 5

Byte 5

C 7

Calcium 157

Calibration 183, 295

curved 86

direct 208

function 85

indirect 210

inverse 212

K-matrix approach 211

P-matrix approach 212

Canonization 245

Cardinality 281

Centering 123

Central limiting theorem 18

Central processing unit (CPU) 5

Certified reference materials 297

Ceteris paribus principle 92

Chaos 11

Chemical structure 10, 240

matrix representation 242

Chemometrics in Analytical Chemistry 1

Chemometrics, definition 1

Chernoff faces 165

Chromatographic response function (CRF) 90

Chromatography 89, 150

Chromosome 284, 287

Class 14, 20, 35, 123

Class width 14

Classification 10, 121, 154, 170, 177, 266,

275

by discriminant analysis 166
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by k-nearest neighbors (kNN) 166, 174

by soft independent modeling of class

analogies (SIMCA) 166, 175

Cluster 155

analysis 10, 154

Clustering 121, 275

crisp 162

fuzzy 162

hierarchical 157

non-hierarchical 162

c-means algorithm 162

Coding 123

chemical structures 240

spectra 240

Coefficient

of determination 189

of variation 20

Coiflet 72

Collinearity 211

Communality 136

Compiler 7

Complement 281

Computer Application in Analytics

(COMPANA) 1

Computer-Based Analytical Chemistry

(COBAC) 1

Computer-based information systems 10

Computer-based laboratory 2

Computer program 5

Condition number

Conditioning 8

Confidence

band 194

interval 21, 192, 296

Confounding 95

Confusion matrix 170

Conjunction 256

Connection table 244

Control 9

chart 297

sample 297

Convolution 66

Cook’s distance 218, 220

Correlation 75, 133

coefficient 189

matrix 124

reduced 136

measure 248

Corticoids 248

Cortisone 248

Counting rates 17

Covariance 75

matrix 124, 173, 192, 233

Cross correlation 80

Crossover 285

Cross-validation 130, 176

Data

analog 2

correlated

digital 2

interpretation 9

missing 123

preprocessing 123

random 14

set characterization 19

transfer

parallel 6

serial 6

three-way 150, 223

two-way 150

Data reduction 68

Database

analytical 237

model 246

structure 238

Daubechies 72

Decimal number system 3

Decision boundary 168

Deconvolution 66

Deduction 256

Degrees of freedom 21, 33, 103, 298

Delta rule 267

Dendrite 261

Dendrogram 159

Density function see frequency function

Derivation algorithm 9

Detection limit 86, 295

Digit 253

least significant 3

most significant 3

Digital-to-analog converter (DAC) 4, 7

Discriminant analysis 10, 168, 178

linear (LDA) 168

quadratic (QDA) 174

regularized (RDA) 174

Dispersion 15, 20

matrix see also variance 126, 139
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Dissimilarity measure 249

Distance 164

matrix 158

measure 155

Distribution

binomial 18

chi-square 17, 25, 298, 307

F- 17, 25, 306

function 26

Gaussian see normal distribution

kurtosis 17, 19, 22, 146

moment 16

Poisson 17

skewness 17

Student’s 17, 21, 25, 29, 296, 305

Dixon’s Q-test 39

Drift 76, 80

Eigenvalue 138, 145, 170

one criterion 130

Eigenvector analysis 138, 319

Eigenvector projection 126

Elemental composition 122

Enzyme 95

ceruloplasmin (CP) 100, 109

Equivalence 256

Error 25

first and second kind 37

integral see distribution function

propagation 23

random 14, 35, 42, 44

real 144

round-off 112

systematic 13, 93

ESPRIT 260

Euclidian distance 155, 171

European Union regulation 30

Evolutional component 284

Evolutionary strategies 11

Exchange file 238

Exclusive OR 249, 270

Experimental design 10, 83, 92, 311

Box-Behnken 103, 105, 314

central composite 103

fractional factorial 96

full factorial 94, 105

Latin square 98

lattice 107

mixture 107, 315

Plackett-Burman 97

response surface see three-level

screening see two-level

star 105

three-level 103, 113

two-level 95, 104, 311

Expert system 253, 258, 283

F value 33

Fact 260

Factor 183, 189

coding 110

experimental

score matrix 142

significance 144

Factor analysis (FA) 10, 126, 135, 143

evolving (EVA) 150

parallel (PARAFAC) 150, 223

Factor effect 99, 111

relation with regression parameters 111

Factorial

experiment 94

methods 126

Feature 122, 249

Figure-of-merit see objective function

Filter

high pass 66

Kalman 56

low pass 66

moving average 52

polynomial 53

recursive 56

Savitzky-Golay 53, 309

width 52

Filtering algorithm 9

Flowing system 9

Forecasting see prediction

FORTRAN 7

Fractal structures 11

Fragmentation code 240, 251

Frame 255

Frequency 63

aliased 63

function 15, 19, 35, 303

Fuzzy set 275

operation 280

Fuzzy theory 11, 275, 283
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Gas chromatography 121, 237, 261

/MS 223

Gaussian distribution see normal distribution

Gaussian elimination 201

Gauss-Jordan elimination 201

Generic structure see Markush structure

Genetic algorithm 284

Glucose 75, 79

Good laboratory practice (GLP) 300

Goodness-of-fit test 35, 190, 202

Grubb’s test 40

Haar 72

Hair 122, 132, 167

Hamming distance 249

Hard disk 6

Hardware 5

Hat-matrix 215,221

Hebb learning see learning, associative

Heredity 284

Hess’s matrix 228

Heteroscedasticity 191, 199

Hexadecimal number 4

Hidden layer 262, 272

Hierarchically ordered ring description

(HORD) code 242

Hierarchically ordered spherical description of

environment (HOSE) code 241

Histogram 14

Hit list 248

Homoscedasticity 191, 196

Horn clause 258

Householder reduction 202

Human being 253

Hypothesis 25

alternative 28

null 28

testing 28, 38

Identification 275

Identity matrix 317

Image processing 10

Implication 256

Indicator function 144

Induction 257

Inference 256

engine 260

Influential observation 217

Information and system theory 10

Infra red spectroscopy 63, 121, 237, 254, 275,

283

NIR 183, 207, 219, 275

Initial popluation 284

Integration algorithm 9

Interface

IEEE-488 6

RS-2326 6

Interlaboratory comparison 34, 43, 45

Interquartile range 20

Intersection 280

Inverted list 247

I/O system 6

Jackknifed residual see Studentized residual

Joint committee on atomic and molecular data

(JCAMP/DX) 239

Karhunen-Loeve expansion 133

Kernel functions 180

Kinetic-enzymatic oxidation 101

Knowledge

base 260

processing 11, 253

representation 254

Kohonen network 273

Kurtosis see distribution

Laboratory-information-and-management

system (LIMS) 7, 245

Lack-of-fit test 187, 202

Lagrangian theory 179

Latent varaiable 128

Latin square see experimental design

Learning

algorithm 272

associative 266

competitive 268

supervised 266, 282

unsupervised 126, 154, 266, 282

Learning law 267

Learning paradigm 266

Leary criterion 91

Level attained see p-level

Library file 238

Library search 246, 283

Library spectrum 250

Limit of determination 86, 295

Linear learning machine (LLM) 166, 178, 270
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Linearization method 227

Linguistic variable 278

Linkage 160

centroid 161

complete 160

median 161

single 160

unweighted average 161

weighted average 160

Liquid chromatography 107

HPLC 92, 117, 147, 225, 232, 261, 275

Liquid handling 8

List Processing language (LISP) 7, 254, 258

Local area network (LAN) 7

Location parameter 19

Logical connective 249

Machine code 7

Machine learning 11

Mahalanobis distance 156, 174, 216

Manhattan distance 155, 249

Manipulation 8

software 238

MANOVA see analysis of variance,

multidimensional

Markush structure 245

Marquardt algorithm 229

Mass spectrometry 74, 121, 237, 254, 261,

275

electrospray-ionization (ESI-MS) 152

Matrix inversion 318

Mean 15, 18, 28, 32

arithmetic 20, 298

geometric 19

harmonic 20

Measurement 9, 56

Measurement uncertainty 13, 23

Median 20, 22

Membership function 277

Memory

random access (RAM) 6

read-only (ROM) 6

Method of steepest descent 226

Mexican hat 72, 274

Minkowski distance 155

Mode 20

Model

dynamical system model 56

empirical 103

linear 183

mechanistic 103

Model adequacy test 190

Modeling 10, 70, 183, 199, 223, 266, 283

power 177

Monte Carlo method 228, 275, 285

Moore-Penrose-matrix see pseudo inverse

matrix

Morgan’s algorithm 245

Morlet 72

Multicomponent analysis 183, 207

Multivariate adaptive regression splines

(MARS) 225, 231

Multiway decomposition 150

Mutation 285

Negation 256

Nelder and Mead method 114

Network 7, 237

worldwide 8

Neural network 11, 254, 261

models 269

Neuron 267

Nitrate 30

Noise 2, 53, 76

interference 66

of signal derivatives 59

white 66

Nonlinear iterative least squares algorithm

(NIPALS) 128, 134, 175

Nonlinear PLS 224, 231

Normal distribution 15, 18, 26, 36

Normalization 124

Nuclear magnetic resonance 63, 237, 254

Null hypothesis see hypothesis

Nyquist frequency 63

Object 122

Objective criterion 90, 92

aggregation of 90

Objective function 83, 85, 90, 285

Oblimax criterion 146

Optimization 10, 83

poly 91

sequential 113

simultaneous 84

systematic 83

Organization for economic cooperation and

development (OECD) 300
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Outlier 39, 176, 199, 217

Overfitting 202

PAH 40, 147

Parameter estimation 122, 201

Pareto optimality 92

Partial least squares (PLS) 199, 202, 214, 224

Partition 163

Pattern 266

Pattern recognition 10, 39, 121, 154, 165,

254, 269, 282

PCR see regression, principal component

Peak separation after Kaiser 90

Peak shape

Gaussian 55

Lorentz 55, 58

Pearson distance 156

Percentile 20

Perceptron 269

Performance characteristic see also

objective function 90

Periodicity 76, 80

pH monitoring 75

Pharmaceutical industry 107

Phenol 27, 30

p-Phenylenediamine (PPD) 100, 108

Phosgene 242

Phosphate 157

Photomultiplier 17

p-level 32, 37, 46

Potassium 43

Powell’s method 116

Precision 9, 83, 87, 295

Prediction 76, 202

error 216

Principal component 130, 176

analysis (PCA) 10, 126, 138, 142

Probability 28

Probability density function see frequency

function

Probability function of Poisson distribution 17

Process, random 80

Process stationary 77

Productivity 9

Programming 7, 9

Programming in Logic (PROLOG) 7, 254, 258

Protein 221

apomyoglobin 152

Pseudo inverse matrix 204

Q analysis 135, 143, 158

Quality, definition 295

Quality assurance 295

external 299

internal 297

Quality control 295

Quantile 19, 29, 33

Quartile 20, 22

Quartimax criterion 145

R analysis 135, 143, 158

Random access memory see memory, random

access

Randomization 93

Range 21298

analytical 85, 296

dynamic 86, 295

Rank 19, 216

Rank annihilation 126

Read only memory see memory, read only

Recovery function 296

Regression

linear 169, 196, 295

multiple linear 199

nonlinear (NLR) 225, 232

nonparametric 229

ordinary least squares (OLS) 199, 212, 219

principal component (PCR) 199, 202, 213

robust 196

univariate linear 184, 195

weighted 196

Regression diagnostic 214, 229

Regression spline see spline

Replication 92, 105, 189

Residual 42, 44, 188, 216

Studentized 217, 220

Residual analysis 195

Resolution

analytical 88

chromatographic 89

visual 58

Response 83, 106, 183, 202

Response surface method (RSM) 84, 108, 183

Risk 21, 26, 34

Robot 7, 253

geometry 8

Robustness 83, 295

Rotation of factors 144

oblique 144



Index 327

orthogonal 144

target 146

Round-robin test 45, 299

Rule 260

Sample 297

Scale 122

Scaling

auto 123

range 123

Score 127, 170

Scree test 130

Search methods 84, 228

Search strategies 247, 257, 284

Seed 155

Selection 284

Selectivity 88, 117, 295

Self-organizing feature maps see Kohonen

network

Semantic nets 255

Sensitivity 83

Separation 8, 89, 117

Shell 7

Shot noise see noise, white

Signal

derivative 57

filtering 66

Gaussian 55

integration 60

Lorentz 55, 58

smoothing 51

Signal processing 9, 51

Signal-to-background ratio 90

Signal-to-noise ratio 83, 90

Significance

of parameters 202

level 28

Similarity measure 155, 248

Simplex

fixed-size 114

variable-size 115

Simplex method 113, 228

Simpson rule 60

Simulated (SA) 288

Singular value decomposition (SVD) 126,

128, 134, 143, 202, 223

Skewness 19, 22

Smoothing algorithm 9, 230

Soft computing 11, 253

Soft modeling 213

Software 5, 97

Soil 40, 75

Source file 238

Specificity 88

Spectra interpretation 10

Spline

adaptive 70

function 70, 232

interpolating 70

regression 231

smoothing 71

Standard deviation 16, 22, 26

of the procedure 296

relative 18, 20, 22

Standard error 22, 233

of calibration (SEC) 215, 220

of prediction (SEP) 206, 215

Standard normal distribution 27, 303

Standard operating procedure (SOP) 297

Standard solution 297

Staphylococcus nuclease (SNase) 74

Star design see experimental design

Star plot 165

Statistical tests 25

Statistics 9

descriptive 10, 14

inference 10, 14, 25

Steel 34, 45

Storage 5

bulk 6

optical 6

Straight line model see regression, univariate

linear

Structure activity relationships 1

Structure generator 242

Student’s t-value 298

Substructure search 251

Sulfate 76

Sum of residuals 188

Sum of squares 186

mean (MSS) 190, 219

predictive residual (PRESS) 216, 220, 233

Sun ray plot 165

Supervision 9

Support vector machines (SVM) 178

Symbolic knowledge processing 254

Symbolic programming 258

Symmetry 95
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Tabu search (TS) 290

Tail area 26

Target-transformtion factor analysis (TTFA)

135, 146

Taylor expansion 228

Ternary mixture 107

Test

chi-square 35

F- 32, 42, 191, 202

for distributions

Kolmogorov-Smirnov 35, 308

nonparametric 30

outlier 39

t-, extended 32, 34

t-, general 33

t-, one-sided 29

t-, one-variable 28

t-, two-sided 30, 34

t-, two-variable 32

Wilk’s 48

Test distribution 35

Textile indutry 107

Time series analysis 51, 75

Titanium 34

Traceability 299

Transfer function 262

Transformation

Fourier 9, 62

discrete 63

Hadamard 9, 62, 64

inverse 63, 66

wavelet 64

discrete (DWT) 73

Trapezoidal rule 60

True value 14, 28

Trueness 9, 83, 87, 295

Truth value 280

Tucker model 150, 154, 223

Uncertainty see also measurement

uncertainty 13, 23

Urine 79

UV spectroscopy 147, 207, 239, 248

Vagueness 13

Validation 9, 295

Variability 13

Variance 15, 22, 24, 33, 42

explained 130

meaningful 177

residual 176, 185

Variance-covariance matrix see covariance

matrix

Variate 17

standard normal 26

Varimax criterion 145

Walsh function 64, 69

Ward’s method 161

Water 27, 30, 43, 75, 107, 247

Wavelet analysis 72

Weighing 8

Weight 262

Welch test 33

Wilcoxon test 30

Word 5

Working range see range, analytical

X-ray analysis 17, 261

X-ray diffraction spectrometry 239

X-ray fluorescence analysis 91, 283


