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conjecture and, 39–40
deduction vs., 38, 39, 46, 52–54
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induction vs., 38, 39, 54–55
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Peircean, 57, 58
scientific, 38, 39
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abductive conclusion, 22, 44, 50, 53
abductive questioning, 55–56
absolute presuppositions, 101
AI (artificial intelligence), 61–62, 180
ampliative reasoning identified with, 18, 24,

40–41, 51–53
analytic experiment, 135
analytic geometry, 135
analytic–synthetic distinction, 108, 111, 127,

142, 200
answers. See also questions

abduction as, 41–44

availability or unavailability of, 86–87
epistemic logic and, 68–70, 80
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120, 125–126
logic of questions and answers (erotetic

logic), 4, 9, 18, 49, 53, 74, 114, 115
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arbitrary individuals, 62–64, 169
argument, validity vs. strength of, 44–45
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interrogative, 24, 218
rational, 48, 49, 57
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Aristotle

abduction and, 49
conjunction effect and, 212–213, 215
epistemic logic and, 66–72, 83
indispensability problem and, 108, 113,

121–122, 137, 139, 140
interrogative method of inquiry and, 2–3,

6, 7
limitations of inquiry and, 83, 90, 95, 104

arithmetization of mathematics, 113
artificial intelligence (AI), 61–62, 180
atomic sentences, 88, 163, 169, 171, 176, 179,

193
Austin, J. L., 12, 17, 35
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automated discovery in science, 140–141
auxiliary constructions, 205
axiom system, 91
axiomatic method, 190
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Bechler, Z., 221, 227
Becker, O., 135, 142
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belief

criteria of, 13, 30–31
decision-making and, 12–13
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as product of inquiry, 9, 32
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Beth, E. W., 93, 106, 162, 187
Beth’s tableau method, 56, 170, 175–176, 179,
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Boër, S., 142
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Brownian motion, 41
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certainty, experienced, 33
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Chaitin’s limiting theorem, 204
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Chomsky, N., 100, 106, 191
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213, 219. See also base-rate fallacy;
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fallacy)

cognitive judgments, 211

cognitive neuroscience. See neuroscience,
visual systems in

Cohen, L. J., 29, 31, 36
Collingwood, R. G., 4, 5, 19, 36, 49, 59, 83, 84,

85, 86, 91–93, 99, 101–102, 106, 118
color agnosia, 156
Colyvan, M., 107, 108, 112, 142
common knowledge, 78
communication, theory of, 189
complexity

computational, 189
minimal, 202
theory, 203, 206

computational information, 203–204
computer science, 61, 146, 189, 205
conceptual component of experimental

answers, 120, 125–126
conceptual information, 190
conceptual knowledge, 70, 141–142
conceptual mathematics, 109
conclusiveness conditions, 5–6, 70, 103–104,

105, 118, 122–125
conditional probability, 211, 212, 214
conjecture and abduction, 58
conjunction effect (conjunctive fallacy), 4,

211, 217
Bayesian inference and, 201, 213
frequency and, 217
interrogative model of inquiry and, 218
intuitive judgments vs. discursive
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Newton on partial generalization and,

218
prior probabilities, 34
probability and, 216
self-certifying nature of certain messages

and, 217
sources of information, relevance of, 213,

216, 217, 219
consequence

analytic, 167
corollarial, 169
logical, 113, 166, 167, 170, 182, 193, 197,

206
surface, 167
trivial, 169
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156
curve-fitting, 130, 137
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forging, cooking, and trimming of, 221,
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decision theory, 13, 32, 185, 189
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ampliative reasoning and, 40
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game of, 7
hypothetico-deductive model, 40
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definability, 30, 79
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depth information, 9, 172, 194, 195–196, 197,
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automated discovery in science, 140–141
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dispensability. See indispensability problem
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electromagnetic theory, 43
elenchus (Socratic method of questioning), 2,
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epistemic alternatives, 15
epistemic evaluation, 8
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of knowledge and information, 14–17
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175
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interpolation formula/theorem, 163–168,
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logical, 162, 170
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(conjunctive fallacy)]

family resemblance, 74
Field, H., 112, 128, 151
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how-possible explanations, 10, 175–184
how-questions, 24, 54, 77, 90, 119
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Hume, D., 44, 52, 140, 200
Husserl, E., 14, 15, 16, 36
hypotheses, abduction and formation of, 38,

39, 40, 43, 51–53
hypothetico-deductive model, 40

identification
cross-identification, 64, 65, 118–119, 151,

153, 154–155
different modes of, 67, 78, 151
of functions, 123, 124, 125, 126–127,

130–131, 134–135
nature of, 130–134
perspectival vs. public, 122, 123, 151
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system, 6, 64, 131, 142
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criteria of, 64
epistemic logic and, 62
substitutivity of, 16
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IF (independence-friendly) logic, 75, 100,
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independence-friendly (IF) logic, 75, 100,
109–110, 198
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independence, informational, 5, 75, 151
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conceptual knowledge and conclusive
answers, 104, 117

conclusiveness conditions, 122–125
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induction, problem of, 135–137
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logic of questions and answers and, 114
mathematical knowledge and, 111–112,
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Quine’s approach to, 126
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enumerative, 43, 44
Humean sense of, 140, 200
and intelligent guessing, 39, 56
Newtonian sense of, 218
problem of, 6, 135–137

inductive inference, 6, 8, 52, 55, 135–136
inference

abductive (see abduction)
to the best explanation, 39, 40
circumscriptive, 20, 53
deductive, 3, 48, 51, 54, 55, 79–80
inductive, 6, 8, 52, 55, 135–137
invalid, 44, 177
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permissive rules of, 2, 7, 45, i
prescriptive rules of, 2, i
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information, 9, 189, 198

acquisition, 18
background, 214, 215, 216, 218
computational, 203–204
conceptual, 190
depth, 9, 172, 194, 195–198, 200, 202
explanation and, 169–187, 197
factual, 134, 190, 204
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new, 172, 190
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190–191
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Bayesian approach to, 4, 14, 33, 201, 213,

214, 216, 224
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interpolation formula/theorem, 163–168, 206
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inquiry, 9, 51
justification, 20
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22–24, 32–33, 53, 85, 86, 91, 95, 114, 222,
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intuitionistic logics, 66, 191, 198
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Josephson, J. R., 43, 59
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justification

context of, 1, 8, 224
criteria of, 27
epistemic, 1
rational, 18, 214
theory of, 2

K, epistemic operator, 15, 19, 23, 62, 75, 78
Kahneman, D., 4, 36, 201, 208, 210, 211, 212,

216, 217, 219, 220
Kant, I., 19, 36, 102, 222
Kapitan, T., 38, 40, 58, 67
Kepler, J., 87, 124, 129
Keynes, John Maynard, 201
Kirchoff’s law, 125
Kleiner, S. A., 1, 10
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criteria of, 28, 29, 31, 129
that, 6
what, 6, 128
where, 7
who, 6, 65, 129, 134, 141

knowledge
by acquaintance, 67
acquisition, 2, 9, 17, 18, 19, 31, 105
conceptual, 70, 141–142
de dicto and de re, 70, 78, 79, 156–157
decision-making and, 11, 12–13
definition of, 9, 16, 27, 28, 35, 194
degree of, 12, 13
empirical, 107, 108, 132, 137
factual, 70, 97, 118, 125, 127, 141
of functions, 105, 124
inquiry and, 3, 26
logic of, 12, 14–17, 63
logical, 98
mathematical, 103, 105, 108, 111, 114–115
of mathematical objects, 66, 111–112,

114–115
of mathematical propositions, 66, 91
of objects, 65, 66, 81, 88, 89
pragmatic role of notion of, 62
a priori, 70
of propositions, 66
semantical, 104
strategic, 97–98
theory of, 1, 8, 17
topic-neutral definition of, 28
totality of a person’s, 14, 197
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value-laden concept of, 28
wh-knowledge, 6, 65, 66, 67
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knows that operator, 23, 67, 78, 81
Kohn, A., 221, 227
Kolmogorov, A-N., 146, 189, 208
Kraus, K., 64
Kripke, S., 61, 64, 82, 133, 144
Kuhn, T., 1, 2, 84, 86, 92, 93, 101, 105, 106,

139, 144

Langley, P., 140, 144
language, first-order. See first-order language
language-games

concept of knowledge and, 12, 20
primary, 29
secondary, 29

Laugwitz, D., 112, 144
law of excluded middle, 100, 182
laws of thought, 2
Lehrer, T., 112
Leibniz, G. W., 134, 205, 208
Lenzen, W., 61, 82
Levi, I., 50, 60
Livingstone, M. S., 149, 150, 159
logic

coercive, 91
deductive, 2, 3, 9, 71, 72, 73, 80, 98–100
epistemic (see epistemic logic)
IF (independence-friendly), 75, 100,

109–110, 198
of knowledge and information, 6, 12,

14–17, 63, 65, 78, 81
non-monotonic, 20, 21
of questions and answers (erotetic logic),

4, 9, 18, 49, 53, 74, 114, 115
logical explanations, 162, 170. See also

explanation
logical knowledge, 84–85, 98
logical operators, 16
logical positivists, 87, 126, 193
logical validity, 22
Lorelei problem, 120, 124, 125
Lycan, W. G., 81, 129, 142

Mach, E., 108, 123, 144, 190
mathematical knowledge, 103, 105, 108, 111,

114–115
mathematical objects

dispensability of, 111–114

knowledge of, 66, 111–112, 114–115
reality of, 114

mathematics. See also functions
arithmetization of, 113
defined, 112
explanation in, 174, 175
history of, 103, 111, 134–135
indispensability of, 111–112

Maxwell’s theory, 43
McCarthy, J., 20, 26, 180, 188
meaning, 109, 110
mechanical theorem proving, 205
Meno’s problem, 25, 35
Michelson–Morley experiment, 43
Millikan, R, A., 221, 223–226
Millikan’s oil drop experiment, 221, 225
Mishkin, M., 148, 150, 167, 168
model theory, 109
modularity, 147
Montague, R., 14, 36
Morgenstern, O., 46, 60
Mutanen, A., 51, 59, 87, 106, 115, 144, 218,

220

naming, 64, 124
negation

contradictory, 100
normal form, 76, 88, 89, 162, 163,

164, 169
strong (dual), 100

neuroscience, visual systems in, 7, 145–158
behavior, relationship to, 145
epistemic logic applied to, 145–146
P and M model, 149–151
perspectival vs. public modes of

identification, 6, 122, 151, 153
scientific vs. philosophical concept of

information, 76, 145
two kinds of information, differential

processing of, 146–147, 147, 149,
151, 158

two-pathways model, 146–147, 149, 151,
158

“what” and “where” visual systems, 78,
145, 147–151, 157, 158

New Theory of Reference, 61, 64–65, 67
Newton, I., 6, 43, 95, 140, 218, 220, 221
Newtonian mechanics, 43
noema, 16
noematic Sinn, 14, 16
non-monotonic logics, 20, 21
nonclassical logics, 109, 198
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obligationes games, 4
observation statements, 102
observational accuracy, 6, 102, 120, 129, 139
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225
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optimal question, 8
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ostensive definition, 133
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Kuhnian, 2, 84, 86, 92, 101
shift, 2

Peirce, C. S., 3, 50, 58, 59, 60, 124, 131, 143,
144, 169, 188. See also abduction

perceptual vs. physical modes of
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performatives, 17
permissive rules of inference, 21, i
perspectival vs. public modes of

identification, 6, 122, 151, 153
physical vs. perceptual modes of

identification, 133, 151, 153
Piatelli-Palmerini, M., 34, 211, 212, 213,

220
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Plato, 2, 19, 25, 31, 35, 37, 49, 80, 95, 96, 104,

106, 128, 156, 222
Popper, K., 86, 208
possibility, natural vs. epistemic, 13
possible individuals, 113, 154, 167–170, 171,

172
possible worlds, 6, 14, 16, 62, 65, 118, 119,

124, 134, 151
possible-worlds semantics, 16, 118, 124

Pour-El M. B., 107, 144
Powell, A., 132
pragmatism, 39, 40, 45, 54
predication, words for being expressing,

122
presupposition-free questions, 93–95
presuppositions

absolute, 101
of answers, 5, 101–106
as limitation of inquiry, 83–86
of presuppositions, 101
of questions, 90–95
subformula property and, 99–101
ultimate, 5, 84, 85, 91–92, 101

principal (big) and operative (small)
questions, 74, 80, 90, 91, 93

prior probability, 34, 201, 213, 214
probabilistic reasoning, 4, 201
probability

cognitive fallacies and, 201
conditional, 211, 212, 214
depth, 198
distributions, 198, 213, 215, 216
dynamics, 214
epistemic, 216
logical, 192
measure of, 198
prior, 33–34, 180, 201, 213–214
a priori, 33–34, 201, 214, 224
regularity (orderliness) and, 199–200
statistical, 216
subjective, 28, 195
surface, 195

propositional attitudes, 14, 16, 153
propositional question indicator, 89
propositional questions, 5, 23, 73, 89, 96
propositions, knowledge of, 66–67, 88
prosopagnosia, 156
public objects, 130
public vs. perspectival modes of

identification, 133, 151, 153
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