
Cambridge University Press
978-1-009-04540-7 — New Handbook of Mathematical Psychology
Edited by William H. Batchelder , Hans Colonius , Ehtibar N. Dzhafarov 
Index
More Information

www.cambridge.org© in this web service Cambridge University Press

Index

(δ1, . . . , δn)-meaningful, 409, 411, 415–417, 441

(numerical) code, 413, 429, 433, 435, 440–441

(positive) relative translation, 429

(quasi-) similarity invariant, 433

1-1-meaningful, 414–415

1-point right solvable, 401

1-point transitive, 438–441

2-code, 401, 403, 404, 410, 411, 414–416, 421

abstract axioms, 396, 402, 416

a variant of, 428

examples, 397

abstract LFD-pair, 406, 418

abstract representation, 399, 402, 403, 405

Aczél, J., 401

admissible transformation, 394

affine equation, 140

AHP, 274, 296, 309, 316

alpha function, 240, 242, 243, 247, 256, 259

analytic, 142, 232, 346, 366

geometry, 391

anchor, 408

area addition postulate, 419–420

area of the square postulate, 419–420

Arrow’s impossibility theorem, 274

associative, 187, 329, 382, 397, 399, 402, 419

associativity, 299, 397, 402

Pythagorean theorem, 399, 419–420

atom, 445

attractive force, 413

autodistributive, 405–406

autodistributivity, 397, 405–406

equations, 398, 405

axiomatic approach, 284, 376

axioms, 105, 196, 201, 202, 218, 274, 285, 290,

292, 330, 332, 338

Atomic Legacy, 448

Meaningful Comprehension, 448

Meaningful Inheritability, 448

Meaningful Pure Sets, 448, 449

backward-graded, 151–152, 167–168, 171, 172,

174, 178

Basic Local Independence Model, 132, 162,

165–166, 181

Bayesian

diffusion model, 86, 87, 89, 92

inference, 84, 87, 101, 325, 355, 360, 363

models, 100, 101, 355, 359, 360, 362

Beer’s law, 401, 403, 411, 429, 434–436,

438–440

beginning set, 150–151, 160–162

Bessel process, 48

binary choice, 2

birth–death chain, 54

bisymmetric, 405, 427

code, 405

bisymmetry, 397, 405

equation, 405

bisymmetry equation, 398, 405

blood-oxygen-level-dependent (BOLD) signal,

258

Boltzmann constant, 404, 441

Borda assignment rule, 300

Borda count, 282, 284, 286, 291, 296, 300, 306,

309, 310, 313, 314

bounded domain, 428, 429

Brownian motion, 36, 80, 84, 85

C-meaningfulness, 437–438

c-relative translation, 429, 432, 435

T-class, 432

canonical form, 21

cardinality, 150, 166, 196–198

careless error probability, 153, 168, 173

Cauchy equation, 404

Cauchy problem, 169–170

Cauchy sequence, 189

Cauchy–Schwarz inequality, 201–202, 333–334

causality, 112, 116, 126

centimeter, 396

characteristic vector, 155–158

choice probabilities, 19, 62, 65, 138

choice response time, 2, 27, 69

class C
s, 142

closure spaces, 151–152

457

www.cambridge.org/9781009045407
www.cambridge.org


Cambridge University Press
978-1-009-04540-7 — New Handbook of Mathematical Psychology
Edited by William H. Batchelder , Hans Colonius , Ehtibar N. Dzhafarov 
Index
More Information

www.cambridge.org© in this web service Cambridge University Press

458 Index

code, 401–406, 408–411

numerical, 401

solvable, 403

commutative, 187, 198, 200, 217, 329, 429, 431

family, 429, 431, 434

comonotonic, 401, 402, 434–436

compartment modeling, 224, 239

complex field, 187, 189

computational cognitive neuroscience, 224

congruence postulate, 419, 420

conjugate, 188, 191, 331, 333, 339–341, 430

conjugation, 430, 432

conjunction fallacy, 204, 205, 217

connectionism, 224, 225, 231

connectionist models, 224–226, 355, 358

continuous extensive structure, 382, 383, 392,

446, 452

continuum, 72–74, 391–392

convex, 278, 295, 328, 346, 349, 353

lower, 429, 432, 433

quasi-, 431, 432, 435

T-class, 432

T-family, 429

transformation class, 432

upper, 432, 433

Correct Response Model, 130, 153, 158, 162

counterexample, 147, 403–404, 441

critical of rank k, 144

cylinder, 403

volume, 412

decimeter, 396

decision boundary, 36, 353

decision criterion, 36, 74

decision-bound models, 355, 357

decision-making, 2, 4, 5, 7, 8, 11, 31, 33, 36, 49,

58, 72, 74, 76, 80, 82, 83, 87, 89, 186,

204, 285, 292, 324

Dedekind complete, 392

dense, 38, 83, 242, 333, 351

density matrix, 213

denumerable density, 392

diffeomorphism, 143

differentiable, 51, 141, 346, 349

differential, 141

diffusion

coefficient, 39, 42, 50, 52, 59

model, 2–4, 71, 80, 82–84, 89, 92, 95, 97, 98,

100, 101, 109

process, 38, 39, 49, 50, 58, 82–92, 100, 257,

357

rate, 82, 84, 86–89, 91, 94, 99, 100

dimensional constant, 395, 412, 442

dimensionally invariant, 415

dimensionally order-invariant, 415

discriminative, 149, 150

disjunction effect, 207, 217

domain, 129–131, 133, 149, 429

of a family, 429

pertinent, 430

dopamine, 226, 240, 245–252

drift criterion, 85–87, 90, 102

drift rate, 39, 41, 49, 59, 77, 78, 82, 84–92,

98–102

dual, 151–152, 167, 188–190, 330–332, 334,

336, 339, 341, 348, 351–352, 367

duality mapping, 328, 329, 331, 333–335, 339,

341

edges, 30, 140, 276, 306

endomorphism, 386–387

entity, 445, 447, 449, 452–453

purely mathematical, 446

scientific, 446, 451

equally informative, 171–172

equivalence relation, 151, 383, 430

Erlanger program, 375, 389, 393, 443–449

errors

fast, 98, 101

slow, 98, 101

evidence sampling, 71, 100

exemplar models, 326, 328, 354, 355, 357, 358

exponential decay, 404, 428

extension, 151

face, 140, 276–278, 306, 344, 356

facets, 140

fair, 18, 55, 153, 154, 157, 163–172, 274, 275,

284

family of (numerical) codes, 413

feature space, 325–328, 344, 346, 348–350,

352–354, 359, 362–367

filtration, 111, 113, 116, 117

firing rate model, 241–244

firm, 151

first exit time, 19, 113

first passage time, 19, 23, 27, 56, 61, 62

first-order relation, 446

fixed stopping rule, 5

fMRI, 224, 226, 227, 254, 257–261

model-based, 258

forward-graded, 151–152, 167, 174

forward-graded in item, 151

full, 140

full rank, 142, 173–175

functional equation, 395

fundamental matrix, 22

G-permutable, 402

Gaussian vector, 36, 46–48

geometric means approach, 296

geometric profile representation, 281, 285

www.cambridge.org/9781009045407
www.cambridge.org


Cambridge University Press
978-1-009-04540-7 — New Handbook of Mathematical Psychology
Edited by William H. Batchelder , Hans Colonius , Ehtibar N. Dzhafarov 
Index
More Information

www.cambridge.org© in this web service Cambridge University Press

Index 459

gravitational constant, 379, 381, 412

gravitational force, 412

group, 210, 211, 316, 317, 329

invariant of, 390

of symmetries, 389–391, 449, 451

of transformations, 389–391, 447

heavy notation, 396

Hebbian learning, 245, 247–249, 252, 253

higher-order, 390, 391, 443–446

relations, 390, 444–446

Hilbert space, 187–192, 194, 195, 197, 199–201,

203, 204, 218, 324, 327, 331–333, 335,

336, 338–342, 344, 346, 348, 350, 353,

363, 367

hitting time, 19

Hodgkin–Huxley model, 231

homogeneity, 330, 401, 402, 404, 416

homogeneous, 400, 401, 420, 425, 427, 441

code, 401

time-, 10, 34, 62

homomorphism, 384, 393

hypotenuse, 396, 397, 399, 402, 404, 419,

425–426

identifiable, 133–139, 146–148

at a parameter point, 133

at a predicted point, 133

imperfect discrimination, 292, 293, 324

incidence matrix, 155–156, 158–159

initial code, 409, 418, 420, 425–429

initial unit, 396, 412

inner product, 187–189, 192, 193, 195, 197, 201,

328, 329, 331–333, 335, 336, 338, 340,

343, 348, 349, 363

intensity, 210, 214, 215, 313–315, 376–377, 403,

440

interference, 205, 213, 214, 216, 217

intertrial variability, 97, 98, 101, 102

interval scale, 90, 376, 377, 396

intransitive rankings, 276, 277

intrinsic

F-intrinsic, 452–453

invariant, 90, 99, 100, 121, 230, 231, 238, 390

isotone, 415–416

item, 149

Izhikevich model, 235–238

Klein, 375, 388–389, 443, 447

knowledge space, 150, 152

knowledge state, 129, 149, 152–153, 162, 164,

172, 173

knowledge structure, 135, 148–156, 158–159,

162, 164, 166, 168–172, 174–175, 178,

181

Kruskal–Wallis, 290–291, 300, 305

Law of universal gravitation, 395

leaky integrate-and-fire model, 232–234

learning space, 149–152, 172

left homogeneity, 404

left meaningful, 436

left order-invariant, 433, 434, 441–442

legitimate left operator, 438–440

legitimate right operator, 437–439

length, 396

LF-contraction, 434, 438–439

order-invariance, 400

standard form, 438

LFD pair

abstract, 406, 418

LFD system, 417–419, 428

linear description, 140, 156

linear equation, 140

local field potentials, 259

locally identifiable, 137–139, 142, 146–147

at a point, 137

locally injective, 140, 142

log-likelihood ratio, 75–77, 80, 83, 85, 86, 88, 89

log-odds, 75–77, 79, 81, 83–85, 87–90, 92, 94

long-term depression (LTD), 245

long-term potentiation (LTP), 245

Lorentz–FitzGerald

abstract representation, 398–399

contraction, 399–401, 403, 407, 408, 410,

411, 439

Lorentz–FitzGerald–Doppler

system, 417

equation, 398, 406

abstract, 398, 406

lower convex, 429, 431, 433

lower convex T-class, 432

lower convex T-family, 429

Luce’s choice axiom, 292, 293

lucky guess probability, 153

Markov

chain, 3, 8–18, 20, 21, 23, 24, 28, 30, 33,

59–63

model, 4, 212, 214, 215, 217

bounded memory, 17

process, 4, 33, 35, 42, 49, 50, 52, 53, 62, 77,

208

property, 4, 9, 15, 18, 24, 82

martingale, 54–57

mass, 379, 382, 383, 396, 412

meaningful, 395, 439, 440, 443

left, 436, 438

right, 436, 438

meaningful LFD system, 417, 418

meaningfulness, 410, 416

definition, 409

meaningless, 443, 450

www.cambridge.org/9781009045407
www.cambridge.org


Cambridge University Press
978-1-009-04540-7 — New Handbook of Mathematical Psychology
Edited by William H. Batchelder , Hans Colonius , Ehtibar N. Dzhafarov 
Index
More Information

www.cambridge.org© in this web service Cambridge University Press

460 Index

measurement operator, 203, 212, 215

measurement theory, 376, 394, 434

mental architecture, 106

meter, 396

model, 133

monomial laws, 429, 436, 438, 440

monotonicity

extensive structure, 382

multiplicative representation, 434

n-code, 401

n-dimensional (numerical) code, 401

Nakamura number, 312

Narens, 379, 387, 393, 443, 449, 450

neural networks, 186, 358

neuroscience ideal, the, 230

Newton’s law of gravity, 395

non-negative, 10, 18, 33, 43, 401, 429

non-parametric statistics, 272, 290, 300

norm, 189, 324, 327, 328, 330–333, 335, 338,

341, 344–347, 350–352, 366

nullcline, 238

one-to-one meaningful, 414–415

one-to-one meaningfulness, 412

optional stopping rule, 5

order schedule, 59–63, 65, 67, 68

order-invariance, 400, 428, 433, 437, 442

order-meaningful, 413–416

order-meaningfulness, 412–415

ordinal space, 150, 162

Ornstein–Uhlenbeck process, 49, 51–54, 59, 241

outcome point, 133–135, 139, 153, 154

outcome space, 133–138, 147, 154, 164, 177,

179–181, 284, 285

paired comparison difficulties, 296, 299, 314

parameter, 135

parameter domain, 130, 133–139, 145–147,

157–163, 167–172

parameter point, 133–138, 141, 153–154,

158–161, 167–169, 178–180

parameter space partitioning, 263

parameterized probabilistic knowledge structure,

153

partial order, 150, 162

path dependency, 296, 299, 309, 314

permutability, 397, 402–403, 416, 425–427

permutable, 402–404, 417, 420–421, 423, 427

with respect to, 402, 421–423, 427

Pexider equation, 422

Pfanzagl, J., 385

phase portrait, 233–237

polytope, 140, 156, 158

of the knowledge structure, 156

0/1, 140

positional voting rules, 284, 293

positive operator valued measurement, 203

positivity, 209, 330, 331, 333, 382

predicted point, 131–135, 137, 153–154,

161–162, 167

prediction function, 133–134, 136–137,

139–142, 146–148

prediction range, 130, 133–134, 136, 137,

155–159, 161–162, 179

pressure, 396, 404, 441

principle of correspondent change, 229–230

principle of theory construction, 378, 394

probabilistic, 133

probabilistic knowledge structure, 153, 178

processing order, 60, 106, 121, 122

projection operator, 217

prototype models, 354, 356, 361

psychophysical laws (possible), 377

purely mathematical entity, 446

Pythagorean theorem, 395, 397, 400, 401, 404,

412, 419, 420, 425

quadratic integrate-and-fire model, 234–235

qualitatively S-meaningful, 385–387

quantitatively testable, 136–137, 139, 146, 148,

156, 165–166, 179, 180

quantum cognition, 186, 189, 196

quantum probability theory, 200–202

quantum thinking, 274, 309, 314

quasi-c-relative translation, 433, 435, 437

quasi-arithmetic mean, 405

quasi-convex, 431, 432, 435

lower, 431

upper, 431

quasi-convex invariant, 435

lower, 435

quasi-lower convex, 437, 433–437

quasi-order, 150–151, 160–162

quasi-ordinal space, 150, 161–162

quasi-permutability, 397, 402–403, 419, 420,

425–427

quasi-permutable, 402, 403, 420, 427

quasi-similarity, 431

quasi-upper convex, 431, 433, 435–437, 439

radiation, 403, 439

random walk, 2–5, 8, 12, 18, 24–32, 35–37, 41,

45, 57, 62, 75, 77, 79–84, 88, 100, 213,

356

rank, 142

rank-deficient, 142, 168, 169

ranking wheel configuration, 307, 308, 311–313

rate constant, 404

ratio scale, 139, 274, 316, 376–377, 382–383,

395–397, 401, 407, 414–416, 430

ratio scale matrix, 316

www.cambridge.org/9781009045407
www.cambridge.org


Cambridge University Press
978-1-009-04540-7 — New Handbook of Mathematical Psychology
Edited by William H. Batchelder , Hans Colonius , Ehtibar N. Dzhafarov 
Index
More Information

www.cambridge.org© in this web service Cambridge University Press

Index 461

reducible on both sides, 401–402, 406

regular, 143–144, 146–148, 236–237, 341

reinforcement learning, 245, 246, 248–251, 258,

262, 324, 325, 365

relative neighborhood, 137–138

representer theorem, 329, 347, 348, 351, 354,

367

reproducing kernel, 324, 327–329, 338–340,

342, 344, 346–353, 361, 362, 365, 367

response probability, 71, 92, 94–96, 98, 158

response time distribution, 27, 108, 110

reward prediction error, 250–252

Riesz representation, 332–334, 338

right meaningful, 436–437

right order-invariant, 433, 435–437, 442–443

right triangle, 279, 281, 396, 399, 402, 404, 420,

425–426

Roberts, 378, 385, 395

scaling degeneracy, 89–92

scientific entity, 446, 451

scientific law (possible), 394, 400, 404

scientific topic, 443–451

principles, 444

Scott, 384

selective influence, 108, 114, 120–126

self-transforming, 401, 402, 410, 417

self-transforming collections, 401

definition, 410

semi-inner product, 328, 329, 333–336,

338–341, 349, 350, 352–354, 363, 364,

366, 367

serial processing, 115

set of atoms, 445

set-in-stone ideal, 231

signal detection model, 72–77, 100, 214

signal-to-noise ratio, 86, 87, 102

similarity, 13, 33, 107, 324, 326–328, 346, 348,

349, 351, 354–357, 359, 361–367, 426,

428–430, 433

similarity family, 429, 430, 433–435, 437–438

similarity invariant, 433

similarity transformation, 428

simplex, 154–156, 159–162, 279

simplicity heuristic, 230–231

single-unit recordings, 236, 254, 257

solvability, 382, 383, 398, 417

extensive structure, 382

solvable, 401, 403, 417

code, 401, 403, 417

sparsity, 324, 327, 328, 343, 346, 352, 361, 362,

367

speed–accuracy trade-off, 79, 87, 98

spike-timing-dependent plasticity, 253

spiking neuron models, 231, 238, 239, 241, 242,

254

Hodgkin–Huxley, 231

Izhikevich, 234–239, 241, 254–255

leaky integrate-and-fire, 232–234, 241, 243

quadratic integrate-and-fire, 234–236, 238,

257

ST-collection, 410, 412, 417, 419, 427, 428

starting-point variability, 98

state

absorbing, 6, 14, 21, 22, 27, 58, 63

transient, 6, 22

stochastic differential equation, 39, 49, 53, 84,

241

stochastic matrix, 10, 12, 63, 64, 210

stochastic process, 2–5, 17, 18, 33, 49, 54, 55,

62, 65, 76, 82, 84, 85, 105, 108,

110–112, 116, 125

stopping time, 5, 11, 18–20, 42–45, 56, 57, 112

straight, 153–162, 165

striatum, 226, 228, 245, 246, 248, 263

strong transitivity, 298, 302, 317

subspace, 140, 142, 144–145, 159, 189–194,

197, 204, 217, 286, 288–290, 294, 298,

305, 307, 330–334, 341, 350

supermajority voting, 311

superposition, 209, 214, 217

supervised learning, 245

Suppes, 138, 196, 378, 383–385, 393, 395, 400

supporting hyperplane, 140

symmetric, 37, 48, 74, 90–92, 150, 330, 334,

339, 346, 401, 420

code, 401, 403, 406

symmetric difference, 150

symmetry, 388

group of, 389, 450

synaptic plasticity, 226, 244–248, 250, 261

synthetic geometry, 392

T-class, 432, 436–440

T-family, 429–430, 433, 436–440

commutative, 431

transitive, 430, 431, 438–439, 441

T-meaningfulness, 431–433, 437–440

testable, 133–137, 139, 146, 148, 156–157,

165–166, 179–180, 380

tight, 151, 160

time, 396

time schedule, 60, 64, 68

time-homogeneous, 10, 34, 62

time-invariant, 259

trajectory, 81, 83–85, 118, 169, 209, 238

transcranial magnetic stimulation, 224, 261–262

transformation

class, 428, 431

classes, 431

convex, 428, 431

family, 429, 431

www.cambridge.org/9781009045407
www.cambridge.org


Cambridge University Press
978-1-009-04540-7 — New Handbook of Mathematical Psychology
Edited by William H. Batchelder , Hans Colonius , Ehtibar N. Dzhafarov 
Index
More Information

www.cambridge.org© in this web service Cambridge University Press

462 Index

meaningful, 428, 436

similarity, 428

transformation group, 389, 391, 393, 447

of a structure, 389, 393

transition matrix, 10, 12, 13, 15, 16, 21, 34, 50,

58, 61, 63, 209, 210, 214–215

transition probability, 7, 10, 15, 50, 65

transitive, 274, 276, 277, 429, 431

family, 429, 431, 434, 438–440

translatable, 404, 405, 417, 428

translation equation, 397, 404–405

triangulated, 162

u-conjugate, 430, 432

unfalsifiability, 97, 98, 101

union closed, 150

unit

initial, 396, 408, 412

unitary operator, 191–195

unsupervised learning, 244

upper convex T-class, 432–433, 436, 438–439

upper convex T-family, 429

van der Waals’ equation, 404, 429, 441, 443

Veblen, 447

vector space, 186–190, 199–201, 208, 326–333,

335–338, 340, 341, 344, 347, 348, 363

velocity, 51, 406

vertex, 31, 140, 155–156, 159, 162, 276, 277,

279–282, 306

Vincze’s equation, 422

voting theory, 272–274, 276, 285, 290–294

weak order, 150–151, 160–161

well-graded, 150, 152

white noise, 37, 41, 241

Wiener process, 4, 19, 35–46, 48–51, 53–55,

57–59, 83

multidimensional, 46

standard, 36, 38, 39, 41, 43, 49

with drift, 39–42, 44, 46, 57

x0-solvable, 401

for codes, 401

Young, 447

Zinnes, 138, 385

www.cambridge.org/9781009045407
www.cambridge.org

