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anxiety, and depression 108-9
Aplysia model of learning 22
ART see adaptive resonance theory
artificial intelligence (AI) 251, 359-60
models, decision-making 38
artificial life 350
artificial neural networks see neural
network models
Asperger’s disorder 275, 308-10
assimilation/accommodation model, Piaget
111
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associative learning recall 137-9
modulatory mechanisms 137
associative memory
acetylcholine effects 329-32
function 326
and Hebbian learning 21, 147, 326-9
attended repetition (AR) 238
attended semantic (AS) 238
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control 115
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neuromodulation effects 701
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autism 274-310
affective meaning of facial expressions,
lack of awareness 299-301
alternative pathogenetic mechanisms 3027
back-propagation analogues of learning
278-81
brain size 289
cognitive and social emotional functioning
309
facial cues 283
genetics, neural development and ‘broader
phenotype’ 307
learning 276, 284-98
function of training trials 288
fuzzy nonlinear classification problems
290-98
generalization rate 276, 285, 286-8, 303
linear classification problem 282
speed/extraneous inputs 284
vowel discrimination 307
well-defined nonlinear classification
problems 289-90
neuropathology 276-8
onset 274
savant skills 275, 289
self-stimulatory behaviours 201
treatment 3046
vowel recognition 292-8
word recognition 292
autoassociative networks 42, 43-5, 176
automatisms 202
axonal pruning, schizophrenia 211-12, 304,
358

back-propagation network 278, 280-81, 291
basal ganglia
involvement in disease 2334
role in learning 69-70
basin of attraction 176
behaviour control system (BCS) 151, 154,
158
and bipolar disorder 1504
behaviour therapy 112
belief model of delusions 170, 171
bicuculine, GABA-A receptor agonist 320
bipolar disorder 144
and behaviour control 1504
described 150
gain control breakdown 158
primary symptom 150
Bleuler, E. 14
Bose-Einstein condensates 357-8
brain modulatory mechanisms in mental
disorders 132-64
activity pattern 135
instar connectivity 139
lateral interactions pattern 136
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outstar connectivity 138
pattern registration and storage 1367
temporal order encoded as spatial order
139
brain stem, ascending diffuse inputs 68, 148

CA1, CA3 neurons see hippocampus
Capgras delusion 199
catecholamines, vs amphetamines,
schizophrenia 70
cathartic technique 263
central brain state control system 132,
147-9
output component 148
Chen’s model of delusional thinking 21718
chlorpromazine 354
clinical psychopharmacology, attention and
neuromodulation effects 72-81
clomipramine 232
cognition, vs emotion 93
cognitive-behaviour therapy 88, 107, 112
cognitive bias 196-8
cognitive information processing
delusional thinking approach 192-8
delusions 167-88
hierarchical network model 174-7
inflexibility 181-2, 185
priming (top-down) effects 177-8
relationship with network states 179
cognitive models of delusions 173
cognitive slippage 193
Cohen and Servan-Schreiber’s model of
delusional thinking 21213, 350
communication, patient and colleagues
116-18
comorbidity, psychopathology 108
compulsion repetition 107
simplified 117
computer-simulated network models 27
computerized tomography (CT), OCD
patients 233
computers 22-5
processing power 350
computing see neurocomputing
connectionism 3—4
defined 14, 24
therapy 105
view of psychotherapy 109-13
connectionist models 4, 249 252
degrees of freedom 123
distributed representation and
interconnectedness 91-9
learning rate 254
multilevel modelling tool 270
person—environment interaction 101
problems and possible solutions 1224
repetition compulsion 105-6
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consciousness, functioning, unconscious
aspects 100-1
constraint networks 5
content, analysis 167
context effect, modelling issues 45-8
control condition (CO) 237-8
cooperative—competitive networks 136—7
cortex
association areas 202, 204
dorsal raphe nuclei, serotonergic
innervation 75
dysfunctional hippocampal—cortical
communication 217-18
frontal/prefrontal cortex 154-7
hyperconnectivity 215
macroscopic mapping 184
neurons, integrators or coincidence
detectors 30
nonlinear synaptic integration 348-9
prefrontal 201-2
time coding 29
cortical activation
ACh function 27-8
MRI and EEG 68
cortical associative memory function
models
Hebbian synaptic modification 326-7
runaway synaptic modification 317,
328-9
cortical information processing,
schizophrenia, models of delusional
thinking, Chen’s 217-18
Cotard delusion 199

Darwinian animals 349
delusional thinking
acute-onset syndromes 199-201
adult syndromes 200
anxious arousal 195
cognitive bias 196-8
cognitive information processing 192—8
Cotard 199
disconnection of reciprocally innervated
brain systems 198-203
neural network information processing
approach 189-222
neural network models 210-20
Chen’s, schizophrenia 217
Cohen and Servan—Schreiber’s,
schizophrenia 210-12
Hoffman’s 210-12
integration 219-20
paranoid process 214-15
Vinogradov’s model 214-15
neuropathology 199-203
neuropsychological model 204-10
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properties 190-2
see also schizophrenia
delusions 142, 167-88
bizarreness 167-8, 179
clinical examples 168, 179
conceptual analysis 168-72, 191
content and form 169-71
etymology 169
formation 171-2
global factors 181-3
of imperfection 199-201
informational value and loci 171
modelling 177-81
mood-congruent 168, 179, 181
network model, mechanisms 178
parallel models 1724
early models 172-3
existing models 172
recent cognitive models 173
raw datum 169
reduplicative 200
of reference 173
secondary 168, 179, 181
sequential models 1734
spurious attractors and bizarre delusions
177-80
structural characteristics 177
types 168
depression
and anxiety 108-9
dopamine depletion 161
as hypercholinergic state 79
long-term depression (LTD) 22, 62, 69
serotonergic function, experimentally
manipulated 78
and serotonin 74-9
tyrosine 161
desipramine 232
destabilization 111
developmental disorder, pervasive 275
diagnosis see psychiatric diagnosis
disorganization states 111
dissipative structures 102, 111
dissociative disorders 267
disturbance models, schizophrenia, Cohen
and Servan—Schreiber’s 21213
dopamine (DA) 148, 158
Cohen and Servan—Schreiber’s model of
disturbance 212-13
depletion, and depression 161
effects on LTP 69
gain parameter, neuromodulation 213
and learning 68—70
motor output regulation 150
obsessive—compulsive disorder link 233
and Parkinson’s disease 72-3
and schizophrenia 73-4
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dopamine gain control 142-5
central brain state 147-58
input—output function

increased gain 60

and OCD 147

sensitivity 70-1
malfunction 145-7, 212-13

onset of mania 158-9
signals (bias nodes) 1467
variables, classified 142

dopamine neurons, lesioning 240

doppelganger delusion 199

dorsal raphé nuclei, serotonergic

innervation to simplified archicortex
75, 153-4
dynamic animation 354

education, neurocomputing 347-8
Ekbom delusion 199
electroencephalogram (EEG) 66, 68
emotions 99-100
vs cognition 93
energy landscape 47, 48
entropy
reduction of all uncertainty 50
and retrieval 52-3
environment, schema theory 101
eosinophilia—myalgia syndrome, L-
tryptophan 160
epilepsy
and Alzheimer’s disease, common neural
mechanisms for learning? 316-38
interictal manifestations 203
and learning, transition between states
323-6
models 323-5
NMDA receptor activation 320-21
sensory—limbic hyperconnectiveness 197
temporal lobe 202-3
ethylene glycol-bis N, N, N, N,-tetraacetic
acid (EGTA) 319
evolution, and neurocomputing 349, 352,
353
evolution of states 44
excitatory postsynaptic potentials (EPSPs)
318
Exner, S. 14, 16-17, 31
experiential therapy see Gestalt psychology

facial cues, autism 282

facial expressions, conceptual space of child
with ‘too few/too many’ connections
300-301

feed-forward neural network 279

focusing therapy 112

four-tract control system 1489

Index

frequency/adequacy of intuitive processing
model 114
Freud, S. 14, 16-18, 31
case study of Lucy R. 249-72
frontal cortex
functions 154
Levine model 155-7
neurons, integrators or coincidence
detectors 30
time coding 29
frontal eye fields 145-6
frontal-basal ganglia-limbic-thalamic
(FBGLT) circuits 205

G-proteins, mediated conductances,
serotonin receptor 67
GABA-A, synaptic currents 325
GABA-A blocker, picrotoxin 65
GABA-A receptor 58
bicuculine (agonist) 320
GABA-B IPSPs, hippocampal oscillations
model 65
GABA-B receptor, active/desensitized 67
gain see dopamine gain control
Galton, F. 18
‘ganglia-globules’ 15
Gestalt psychology 112, 141
Gilles de la Tourette’s syndrome 152
glutamate receptors
three classes 318
see also AMPA; N-methyl-D-aspartate
glutamatergic neurons, excitotoxicity 28
Golgi, C. 15
goodness-of-fit landscape 5, 6, 7
Gregorian animals 349
Grossberg, S. 134, 139, 348
arousal effects in ART 1 model 297
instar network configuration 139
outstar connectivity 138
stability—plasticity dilemma 301
grounding problem 8-10

hallucinations 142, 144, 182, 262
auditory 144
in schizophrenia 25-6
Hasselmo, M. 26, 28
Hebb, D. 21, 318
Hebbian learning and associative memory
21, 147, 326-9
Hebbian synaptic modification 336
Hebb’s law, long-term memory (LTM) 5,
42, 137, 147
heuristic rules of therapy 118-19
hippocampus
Alzheimer’s disease 317
and autism 277
CAl neurons 216-17
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CA3 neurons, population oscillations lamprey, locomotion 64
329-32 landscape
cortical communication, dysfunction defined 5, 7
217-18 energy landscape 47, 48

network model 335
nonlinear synaptic integration 348-9
oscillations model 65-6
serotonergic innervation 75
His, W. 15
historical background to neural network
research 14-31
Lucy R. case study 249-72
Hoffman, R. 25-6, 31, 143, 350
model of autism 304
model of delusional thinking 21012
Hopfield neural network 5, 143
Huntington’s disease 152, 233
S-hydroxyindoleacetic acid (5-HIAA),
OCD 232
S-hydroxytryptamine (5-HT) see serotonin
hysteria 249

‘ideal types’ 35

ignored repetition (IR) 237-8

ignored semantic (IS) 238

image pyramid 351

information, human body, mathematical
limits in neurocomputing 356-8

information flow, tracking 50

information processing

hierarchical network model 1747
sequential model 173—4

informational value and loci of delusions
171

input—output function, increased gain
effects 60

instar, defined 139-42

integrated models, via a neural network
model 236-7

intelligence, artificial 359-60

intuitive processing model 114

invertebrate networks 63-4

James, W. 19, 21
learning rule 21
organizing principle of neural networks
21
Jung, C-G. 19

Kandel, E., learning and synaptic
modification 22

Kintsch construction—integration model

120

Kluyver-Bucy syndrome 305

Kohonen-networks 30

Korsakoff’s disease 149-50

Kraepelin, E. 14, 19

goodness-of-fit 5, 6, 7
language complexity, and brain activity 349
learning
acquisition rate, function of trials/hidden
layer size 295
associative 137-9
autism 275, 284-98
and epilepsy, transition between states
323-6
generalization rate 296
top-down expectancy learning 138
traumatic 262
learning rate coefficient 254
Levine model 155-7
lexical disambiguation 213
life processes, modelling 354
lithium therapy, case study 160-2
locus coeruleus/noradrenalin tract, function
149
long-term depression (LTD) 22, 62, 69
long-term memory (LTM), Hebb’s law 137,
147

long-term potentiation (LTP) 22, 28, 62, 69,
316
NMDA-dependent LTP, molecular
mechanisms 318-19
Lucy R.
case history 249-72
turning points 257-8
Lucynet
architecture 254
‘stream of consciousness’ 265
lysergic acid (LSD), psychotic symptoms
153

McCulloch, W.S. 20, 31
magnetic resonance imaging (MRI)
abnormalities in autism 2767
and EEG, cortical activity 68
OCD patients 2334
mania
acute
neuroleptic treatment 160
thought disorder 143
‘behaviour unrelated in context’ 145
causes 158-62
as hyponoradrenergic state 72
mixed 158-9
subtypes 159
symptoms 159
thought disorder 143-4, 158-62
manic depression see bipolar disorder
matching familiar figures test (MFFT) 235
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mathematical limits in neurocomputing
356-8
memory
cortical associative memory function
models, synaptic modification 317,
3269
disorders, reversibility 267-9
long-term memory (LTM) 137, 147
associative learning recall 137-9
schizophrenia 194-5
short-term memory (STM) 137, 1467
and attention disorders 146-7
storage 5
memory overload, spurious attractors 177,
180
mental disorders
control malfunctions 132
modulatory mechanisms 132-63
mental symptoms see individual symptoms
MFFT see matching familiar figures test
microgyria 277
microtubules, quantum effects 357-8
modelling methods
issues 42-8
order of presentation 52-3
top-down influence 51
modulatory mechanisms 132-63
activity pattern 135
associative learning recall 137
pattern registration and storage 136-7
motor learning and control 138-9
motor vigilance 150
MPTP models of parkinsonism 73
MRI see magnetic resonance imaging
multilayer neural network 6
multiple constraint satisfaction, parallel
processing 94

negative priming tasks 237-8
von Neumann, J., neuronal precision 23
neural information, speed 29
neural network models 21018, 303
activation (input-output) functions 59—
61, 214-16
architecture 63, 70
back-propagation of error 62-3
baseline firing rate 61
delusional thinking 210-20
integration 219-20
pharmacology 58-9
psychiatric diagnosis, symptom
recognition 34-54
psychopharmacological simulations
64-71
sigmoid input-output function, effect of
increased gain 60
see also delusional thinking

Index

neural networks
activity pattern 135
analysis of learning in autism 274-310
anatomy and problem type 281
association and dissociation, fables of
Lucy R. 248-72
basin of attraction and spurious
attractors 1767, 180
components 176
constraint-satisfaction processes 175
cooperative—competitive 136
design, stability—plasticity dilemma 140
early reception of highly informative
codes 52
evolution of states 44
features 4
Hopfield network 5, 143
hyperconnectivity 215
input—output function, decreasing input
60, 61
late reception, highly informative codes
53
lesions 10
linear classification problems 281-9
macroscopic mapping onto cortex 184
multilayer 6
multilayer feedforward 279
neurobiological approach 10-12
noise parameter 181-2
nonlinear classification problems 289-98
perceptual network 182-3
priming 177
priming tasks, negative 237-8
processing across different networks 177
processing within networks 175
and psychopharmacology 57-81
research 14-31
simulation results 241
theory 92, 132-62
neurobiological approach 10-12
topology 4
vowel classification 298
see also connectionism
neural pruning, schizophrenia 304, 358
neurocomputational unit 43
neurocomputing 347-61
biological verisimilitude 348-9
challenges from nonbiology 351-2
complexity and decipherment 355-6
education 347-8
environmental input 349
and evolution 353
fast progress of computing 350
mathematical limits 356-8
neuroleptics 158-9
neuromodulators
cortical behaviour, general effects 72
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mechanisms in mental disorders 132-64 parieto-temporo-occipital-limbic (TOPL)
neuron circuits 204-6
origin 15 Parkinson’s disease 70, 152
schematic diagram 280 and dopamine 72-3
neuropsychology MPTP models 73

cardinal principles 132
pattern processing, principles and
mechanisms 133-6
N-methyl-D-aspartate (NMDA)
antagonist, AP5 320
fast synaptic transmission 58-9
NMDA-dependent potentiation 316-38
molecular mechanisms 318-19
N-methyl-D-aspartate (NMDA) receptor
62, 64
activation and Alzheimer’s disease 321-2
activation and epilepsy 320-21
properties 62
‘noise parameter’, neural networks 181-2
noradrenalin/locus coeruleus tract, function
149
normality, modelling 3534
nucleus accumbens, bipolar disorders 150—
2, 151, 154
nucleus basalis Meynert, acetylcholine
production 27-8, 148

obsessive—compulsive disorder (OCD) 147,
206-7, 355
defective communication 158
disinhibition and neurotransmitter
dysfunction 231-44
link with dopamine 233
neuroanatomy 2334
neurochemistry 232-3
neuropsychology 234-6
neural network analysis 11
pattern-selection mechanism malfunction
145
repetition compulsion 104-5
simulations 241
olfactory hallucinations, Lucynet 24972
outstar, defined 137-9
owl, auditory system 29

pallidum, behaviour control and bipolar
disorder 151
parallel processing 94-5
algorithmic approaches 38
paranoid process 196-8
thought processes 9
Vinogradov’s model of delusional
thinking 214-15
parasitic attractors 26
parasitic foci, schizophrenia 211-12, 218
parietal region, anterior 200
parieto-temporo-occipital (PTO) region 216

PARRY program 8§-9
pathological beliefs 167, 169
pathological priming 180-1
pattern-recognition
and code protection 13942
instar connectivity 139
modules, context dependence 41
perception
expectations, impact of past on present
functioning 95-7
unaware 349
perceptual network, sequential model of
information processing 173—4
pervasive developmental disorder 275
phobia 98
Pitts, W. 20, 31
Platonic assumption 34
Popperian animals 349
post-traumatic stress disorder (PTSD),
symptoms 256, 259, 262
prefrontal cortex, function 154
Prigogine’s dissipative structures 102, 111
priming 177
perceptual network 182-3
privileged features method 45
processing within networks 175
protein kinase C, and calcium 319
psychiatric diagnosis
basic modelling 42-5
diagnostic classification, privileged
features 45
symptom recognition 36-8
psychomotor retardation, anhedonic 152
psychopathology, comorbidity 108
psychopharmacology
clinical 72-81
neural network models 58-9
simulations 64-5
psychoses, parallel models 1724
psychotherapists
functioning and development 113-15
views and types of intervention 121
psychotherapy
change, system compensation and
resistance to 97-9
connectionist view 88—131
dynamic approach 109-13
construction-integration model 120
defined 88
diverse orders 103
heuristic rules 118-19
limits of traditional concepts 901
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psychotherapy (contd.)
patient’s problem, therapist view 121
patient’s psychopathology 103-9
planned intervention, simulating effects
120-2
psychoanalysis 112
specific and non-specific factors 102-3
success rates 89
psychotic symptoms 142, 153
Ruppin et al.’s network model for 218-19
PTSD see post-traumatic stress disorder
Purkinje cells, imitation 351
pyramidal cells
somatic current injection 325
synaptic current 330-31
synaptic integration 348-9
Traub models 324
pyramidal neural networks 351-2

quantum effects, microtubules 357-8

Ramon y Cahal, S. 15
raphé dorsalis, bipolar disorders 75, 1534
rational-analytic and intuitive processing
model 114
raw datum of delusions 169
reality check 144-6
recurrent neural networks, lesioning 240-42
Remak, R. 15
repetition compulsion 1034
aspects and possible treatments 104-9,
107
repetition compulsions 104-7
aspects and possible treatment 107
simplified version 117
repetition negative printing (RNP) 241
repression, causes 260
Rogerian therapy 112
Rosenblatt, F., Mark I Perceptron 22
runaway synaptic modification see synaptic
modification
Ruppin et al.’s model of delusional thinking
218-19

schema, defined 6
schema theory 11, 101
vs neural networks 6
schizophrenia
axonal pruning 211-12, 304, 358
‘behaviour unrelated to context’ 145
catecholamines vs amphetamines 70
cognitive analysis
memory 194-5, 209
perceptual accuracy 209-10
cognitive defects 1935
cognitive slippage 193
and dopamine 73-4
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dopamine gain, and dysfunction 10-12
hallucinations 25-6
information processing 60
models of delusional thinking
Chen’s 217-18
Cohen and Servan—Schreiber’s 21213
Ruppin et al.’s 218-19
neural network models 210-20
neurocognitive impairment 207-10
neuroleptic treatment 160
paranoia 196-8
parasitic foci 211-12
positive symptoms 146
regulatory failure 207, 208
sejunktion 14
simulated symptoms 304
thought disorder 1434, 158
script, defined 251
segmental codes, series processing 49
sejunktion, defined 14
semantic negative priming (SNP) 241
sensory gating, P50 auditory event-related
potential 207
sequential model of information processing
1734
series processing, segmental codes 49
serotonergic function
and depression 74-9
dysfunction 237
experimentally manipulated 78
extrasynaptic 79
innervation to simplified archicortex 75
psychotic symptoms in mania 1534,
160-2
serotonin
precursors (5-HTP and L-tryptophan)
159
regulation of contextual set 157
serotonin receptor, G-protein mediated
conductances 67
serotonin reuptake inhibitors (SRIs), OCD
232-3
serotonin selective reuptake inhibitors
(SSRIs) 76, 232
Shanks, theory of scripts 251
Sherrington, C.S. 16
short-term memory (STM) 137
and attention disorders 146-7
Skinnerian brains 349
sleep
REM sleep 68, 154
dreams 156
and thalamic oscillation model 668
vigilance control network 149
SNP (semantic negative priming) 241
social-emotional functioning 309
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speech
vowel recognition
acquisition and generalization rates
294
first and second formant values 292
formant values 292
function of trials/hidden layer size 296
generalization, means/standard
deviations 298
hidden neurons for each vowel type
294
spurious attractors
memory overload 177, 180
and primed patterns 181
stability—plasticity dilemma, neural network
design 140
striatum, behaviour control and bipolar
disorder 151, 155
Stroop task 237
presented stimuli 238
recurrent network simulation 238-9
recurrent neural network model 239
schizophrenia 73
subliminal activity 349
suspiciousness 196
Sydenham’s chorea 233
symbol-grounding problem 8
symbolic models of the mind 8
symptom recognition 36-9
construction process 48
descriptive problems 3941
and diagnosis processing 46
multidimensional representation 41, 48-9
synapse, historical aspects 21
synaptic connectivity, matrix 327
synaptic modification
computer simulation 21
cortical associative memory function
models 317, 326
Hebbian synaptic modification 137, 326—
9

maximal, during cholinergic suppression
328-9
runaway (RSM)
and Alzheimer’s disease progression
317, 327, 333-5, 336
mechanisms 327
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prevention by ACh 27, 28
spread 336
threshold 329
synaptic transmission
cholinergic suppression 329
fast 58-9

temporal lobe epilepsy 202-3
temporo-limbic system 203
temporo-parietal region, left 201
temporo-occipito-parietal (PTO) cortex 216
temporo-occipito-parietal-limbic (TOPL)
circuits 204-6
thalamic oscillations and sleep 66—8
thought disorder
acute mania 143-4, 158-62
schizophrenia 143-4
top-down expectancy learning 138
top-down influence 51
Tourette’s syndrome 152
Traub model 66, 324
L-tryptophan
eosinophilia—myalgia syndrome 160-1
treatment for depression 159-60
treatment for mania 152, 159-62
Turing computer 8
Turing Test 9-10
tyrosine, in depression 161

ventral tegmentum, control of ACh activity
157
vertebrates, locomotion in lamprey 64
vigilance control network 149
Vinogradov, model of delusional thinking
214-15
Virchow, R. 15

Waddington’s ‘epigenetic landscape’ 111
Wagner, R. 15
Waldeyer, H.W. 15
Wegman, C. 249-50
Wernicke, C. 14, 19
Wernicke’s aphasia 201
Wisconsin Card Sorting Task (WCST) 155—
6
dopamine deficit 70
Wundt, W. 18-19
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