
Subject Index
action 9, 10, 19, 36, 37, 119, 124, 127, 128, 

131, 132, 133, 134, 135, 141, 142, 145, 
146, 147, 148, 195, 229

ad hoc modifications 185
analogy 48, 72, 93, 128, 129, 130, 131, 132, 

133, 134, 142
anomaly 24
a priori knowledge 190, 191, 197, 222, 223, 

225
audience 89, 91, 92, 93, 94, 107, 108

balances 188, 193, 199, 202, 205, 207, 230, 
237, 243

bootstrap model of confirmation 25

causality problem 22, 246
chemical engineering 7, 187, 201, 208, 212, 

221, 222
climate change 7, 232, 236, 241, 242, 243, 

246, 249, 250, 255, 256, 261
climate models 7, 85, 232, 233, 234, 235, 

236, 237, 238, 239, 240, 246, 248, 250, 
255, 256, 257, 258, 259, 261

climate projections 233, 247, 259
climate sceptics 256
climate variability 232, 236, 249
complex 1, 2, 4, 5, 6, 44, 48, 53, 55, 56, 62, 

63, 64, 76, 81, 87, 88, 94, 95, 103, 109, 
123, 125, 131, 134, 143, 153, 155, 173, 175, 
179, 184, 185, 187, 188, 197, 206, 208, 
209, 211, 212, 222, 229, 230, 231, 232, 
241, 243

computer simulation 1, 71, 87, 88
computing 196, 233, 236, 246, 249
consistency 21, 223, 236, 246
cortical dissociation 120
cosmic microwave background (CMB) 3, 11, 

14, 24
cosmological constant 18, 19, 20
cosmological term 18
coupling 33, 34, 37, 38, 65, 124, 135, 232, 233

dark energy 3, 18, 19, 20, 21, 23, 26, 71
data-driven 89

diachronic coherence 238
diffusion in liquids 7, 189, 200, 206
direction of fit 221
Duhem-Quine problem 89, 107
dynamical systems 160, 230, 243

efficiency 17, 241, 244, 245, 249
energy balance 244
ensemble 55, 236, 238, 239, 240, 260, 261, 

262
entropy 232, 244, 245, 249
error-in-variables estimation 199, 208
error-in-variables method 199
evaluative function 4, 23
evolutionary novelty 47
exoplanets 249
experimental validation 204, 206, 208, 210
explorative function 4, 23
extremal principle 9, 10, 11, 19

falsification 26, 169, 170, 180, 181, 238
falsificationism 160, 180, 181, 223
fluctuation-dissipation theorem 246, 249, 

250
functional definition 121, 130, 131
functional restructuring 121

gaits 32, 33, 34, 35, 39
geo-engineering 241, 242, 243
global warming 241, 255, 256
goodness of fit 6, 75, 153, 162, 164, 166, 167, 

168, 171, 174, 179, 181, 182

hallucinations 4, 36, 38, 39
horizontal comparison 239
Hubble constant 13

identifiability analysis 190, 199, 212
inflationary expansion 22, 27
interplay of experimental results and 

theoretical predictions 238
inverse problem 188, 190, 191, 198, 200, 

202, 209, 210, 211
irreversible processes 232



266       Subject Index

isolation 93, 100, 107
isotropy 11, 15, 16, 19, 20, 21, 26
iterative model identification strategy 192
iterative refinement strategy 189

kinetics 7, 189, 195, 197, 200, 201, 205, 206, 
212, 213, 221, 224, 225, 226

lesion 120
low-frequency variability 243

mathematical model 4, 29, 39, 43, 44, 45, 
47, 48, 49, 53, 55, 56, 74, 87, 163, 187, 
189, 190, 191, 213, 221, 222

mathematical models 44
maximum likelihood approach 196, 197
metric 10, 240, 258, 259, 260
model commentary 93, 94, 97, 101
model description 91, 92, 107
model discrimination 195, 198, 199
model-independent 25
modeling risks 98
model resolution 189
molecular structure 7, 223, 224, 225

natural selection 46, 47
negative evidence 24
neuronal selectivity 123, 124
non-equilibrium statistical mechanics 232, 

243, 246, 249, 250
non-equilibrium system 232, 246
normative approach 123, 124, 125, 126, 127
numerical methods 191, 200, 230

object identification 122, 126
object recognition 122, 123, 124, 125, 126, 

127, 128, 130, 131, 132, 134, 135, 141, 
142, 143

observables 236, 237
optimal design of experiments 190, 191, 198, 

200, 210, 212
organismal form 43, 45, 47, 48, 49

parameterization 199, 207, 233, 237, 244, 
247

parameter precision 197, 198, 199, 204
phase transitions 59, 63, 64, 72, 232

plurality 4, 7, 46, 255, 257, 258, 259
portable model structures 88
predictive analogies 128, 129, 130, 131, 135
principled division 117, 118, 120, 129
probability 61, 84, 154, 157, 160, 167, 168, 

171, 172, 174, 175, 240, 246, 262
process-oriented metrics 7, 237, 238, 259, 

260, 261
projections 238

qualitative methods 166
quality of fit 199, 203

range of possible evolutions of the climate 
system 261

reaction mechanism 7, 223, 224, 225, 226
reciprocal synchronic coherence 238
reductionist scientific method 230
redundancy reduction 123
reliability of data 6, 153, 166, 167, 174, 179, 

180
resemblance 12, 91, 92, 93, 94, 98, 100, 101, 

103, 107, 109, 181, 248
resolution 188, 191, 192, 193, 196, 198, 200, 

201, 204, 206, 209, 233, 234, 235, 237, 
258

response properties 123, 124, 125
reverse modeling 173
Ruelle response theory 246, 250

scientific advancement 262
sensory processing 117, 118, 119, 121, 123, 

124, 126
simple models 1, 56, 59, 60, 61, 62, 64, 82, 

95
simultaneous model identification (SMI) 

strategy 192, 196, 223
slowness 124, 126, 127
spatio-temporal symmetries 33, 34
stability 29, 30, 31, 123, 124, 125, 127, 141, 

174, 239, 243, 245
stochastic forcing 243, 250
strict laws 44
structural properties 121, 231
structural uncertainties 239, 248
structure-mapping theory 128
sub-models 195, 196, 198, 211



 Subject Index       267

substance concept 143, 144, 148, 149
surrogate object 87, 90, 91, 94, 97, 98, 100, 

104
surrogate reasoning 87, 88, 94
symmetry 3, 4, 10, 11, 12, 15, 19, 20, 21, 30, 

31, 33, 34, 37, 38, 39, 43, 45, 48, 49
symmetry-breaking 4, 29, 30, 36, 37, 39, 43, 

45, 48, 49

target object 87, 91, 92, 93
temporal coherence 124, 127
temporal contiguity 125
theory-driven 88
thermodynamics 7, 230, 232, 243, 245, 249
thin conception 225
time scale(s) 13, 17, 55, 124, 188, 230, 232, 

243, 246, 248

tipping point(s) 64, 72, 232, 245, 248, 
249

tractability 95, 103
transport in wavy falling film flows 189

unexpected predictions 153, 166, 168, 174, 
179, 181

unrealisticness 89, 96

validation 67, 236, 237, 248, 249
verification 168, 236
vertical comparison 239
visual definition 130, 131

world-experiments 248




