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Good Thinking contains two subject indexes. One is to the bibliography (pages 251-266) and the other
index is to the book itself. The present index covers only those publications listed in the bibliography (that
are not republished in Good Thinking). The references in the index of Good Thinking as such are to
publication numbers. Occasionally, there are other numbers in parentheses that refer to pages within the
publications. There are many keywords that appear also in the index of the book itself rather than to the
index of the bibliography. Items beyond #1457 are not yet indexed (as of August 24, 2002).

A.P.Dempster, on p. 81 of the 1970 Waterloo conference proceedings (see #659), commented that an
information retrieval system for my work would be helpful. The following index, combined with that for
the book, should go a long way in that direction, although the bibliography is not comprehensive.

Page 269

AB-BC = ¢/, 607

Abbreviations, overused, 844

Abel summation, discovered by Poisson, 1436

Abelian groups: finite, fundamental theorem for, 316; random motion on, 20

Absolute continuity between probability measures, 854

Absolute pitch, 796

Abstract art, 1075

Abstract theory (or black box, g.v.), 13

Abstracts, for information retrieval, 169, 398

Acceptance of a hypothesis, 13

Accident proneness, 398

Accidents, 753

Accuracy incentives for probability estimators, 690A. See also Fees, fair

ACE (Automatic Computing Engine), 666

Aciniformics, 980

Acoustics, 13

“Action” and path integrals, 1333

Activity, disorganized, definition of, 243 (507)

Actuarial science, 398

Ad hoc, defined, 890 (For a quantitative definition, see Adhockery)

Adam Smith’s “hidden hand,” 1350

Adaptive behavior, 1235

Adaptive control, 592

Addition law, generalized, 13

Additivity, complete, 13, 398, 956, 1300

Additivity for corroboration, generalized (“functionality”), 211

Adenine arabinoside therapy, 1065, 1148, 1402

Adhockery, 398, 617, 890, 956 (if H is patched up to H & J to account for E, the adhockery is #(E:H&J)-
n(E:H); see Explicativity)

Administration, and Hugh Alexander, 1015, 1178, 1218

Adultery, 13

Advertising, misleading, 1445

Aesthetics, 861. See also Beauty

After-effect function, 83

Aggressiveness, as the best defense mechanism, 243 (514)

Agminatics, 980

Page 270

Al See Attificial intelligence

ALGOL and the Burroughs 5000, 666
Algorithms and genetics, 666
Algorithms versus heuristics, 777, 1367
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Allergies: origin of, 1445; and restaurants, 1445

Almost certain, 13

Almost impossible, 13

Almost mutually exclusive, 13

Alonzo Church's lambda calculus, 701

Alpha rhythm, 397 (65), 629

Alphabet: design of, 592; generalized, 398; increased size, 169; learning of, 339 (63); optimal design of,
524

Alternative hypotheses or theories, deciding between, 13

Amanthanism, 761

Amin, Idi, potential contribution to science of, 1322A

Amino acids, 398, 1450, 1451

Amnesty movement, 1015, 1178, 1218

Anaerobics, 960

Analysis of log-likelihood ratio, 565

Analysis of variance, as a special case of analysis of log-likelihood ratio, 565

Analytic engine (Babbage), 666

Android, 243, 339, 397 (41); sensation of pain in, 243; structure of, 243 (499)

Angels fear to tread, I rush in, 1330

Anglo-Russian Loglan, 339 (56)

Angular momentum, 1445; and the speed of gravitation, 898

Anti-Bayesian forcing himself to be a naive Bayesian, 1160

Antigens, 33

Approximation, 13

Arbitrariness, 631; minimization of, 398

Arc-sine law, 520, 928

Arctic trees (Bennett J. Woll), 1445

Argand diagram in radio astronomy, 323 (453, 459)

Armchair physics, 761

Array of antennae: optimal, 323 (461); resolving Power, 323 (463); rotatable, 323 (451)

Arrays, enumeration of, 974; by the branching algorithm, 974; a generalization of, related to the Bayesian
analysis of contingency tables, 929, 974, 1199; number-theoretic properties of, 974; by a statistical
argument, 929, 1173, 1199; in three dimensions, 929, 974

Arrays, "magical," 974

Arrow's impossibility theorem for voting systems (involving one unreasonable assumption),871

Art: computer transformations of, 1445; Dioximoirekinetic, 598; immortal, 339 (65); mathematical, 598;
and surprise, 598

Artificial insemination, 1445

Artificial intelligence (At), 169, 183, 243 (502), 276, 397 (31), 476; achievement of, possible by synergy
between computer and partly random networks, 185; comparison of with human intelligence, 777, 817,
and creativity and "duality," 615; and hypothesis formulation, 1235; and semantics, 368,397; social
implications of, 339 (19298), 666, 1350; square-root law for, in searching techniques, 533; and statistics,
592; two possible approaches to, 185; as the ultimate test for the philosophy of science, 890. See also
Chess; Probability,dynamic; Subassembly theory

Artificial selection regarded as natural selection by a Martian, 1451

Arts, nature of, 796

Asimov's rules for robotics, 861

Assemblies, groups of, 243 (511,512)

Assembly sequences, 615

Assembly theory, 185, 397, 777, 1367. See also Cell assemblies; Subassemblies

Association: between assemblies, 397 (57, 66); in contingency tables, 929, 1199,1420; measures of,
524, 957; measures of and effect of permuting rows and columns, 1389; measures of in information
retrieval, 217; measures of in two and three dimensions, 929, 1199; between words, 397 ( 54, 55, 70)

Association bonds, 397 (50)

Association factor, 77, 142, 397 (48, 70), 727 (312); and amount of information, 221; and its
lognormal distribution, 83, 322,398

Associative memories, artificial, 397 (55)

Associative thinking and the subassembly theory, 861

Astrology, 861; and "cosmic influences," 1414;and lung, 882,1322A

Astronomy, 323, 688. See also Bode-Titius law; Cosmology; Galaxy

Astronomy and tail-area probabilities, 1269

Asymptotic expansions of integrals and multiple integrals, 127, 225, 238

Athletes, and the position of Mars, 1414

Atlas computer, 526
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Page 271

Atom bomb, 1015, 1178, 1218

Attention span, 397 (63)

Attribute space and voting, 875

Audiovisual reading, 339

Ausgezeichnet hypothesis, 322

Authority, 13

Authorship, and statistical inference, 418, 524

Autocorrelation functions resembling stable characteristic functions, 1343

Autocovariance. See Covariance

Automata, 185; main difficulty of in expression, the unconscious in conscious terms, 185

Automatic writing, 861

Automation of science, 398

Automicroprogramming, 980

Automorphic functions, 1075

Autosuggestion, 243 (512)

Average on a sphere of the exponential of a quadratic, 1250

Averages of exponentials on spheres and ellipsoids, 758

Axiom: A4' (for dynamic probability), 13, 183, 958; of complete additivity, controversiality of, 13, 398,
956, 1300; linguistic, 398

Axiomatic method, 13; and the "use" of theory of meaning, 1300

Axioms: alternative set of, 13, 1300; as combined with rules and suggestions, 13, 183, 729 (492-94), 1313;
"obvious," 13; origin of, 13; of probability, 1300; for propositions and sets, 1300; of utility , 13

Baby: easier to sit on than to baby-sit, 191; education of, 397 (45, 46, 65, 66); training of, 1445

Backtracking in a diagnostic search tree, 755, 798

Backward time, 339, 882, 1322A, 1445. See also Universe, conjugate

Bacon's merit, in emphasizing obvious important facts,1330

Bacteria. anaerobic, 960; luminescent, 1451

Balancing of a matrix, 397 (52)

Ban, 1386. See also Bel

Banburismus, 1386

Banbury, 1386

Band-limited white noise, 854

Bang-bang universes, 999

Barnard's star, 705

Bayes: empirical, in relation to contingency tables, 1389; empirical, smoothing in, 38, 86; empirical, and
species sampling, 38, 86; empirical, Turing's contribution, 1386; as the first shrink, 1420; hierarchical:
see Hierarchical Bayes; and maximum likelihood, 1430; versus Popper, 890; postulate, multidimensional,
929, 1199; and "structural inference," 725 (52)

Bayes factor, 13, 398, 755, 860, 1201, 1320,1361; approximate relationship to tail-area probabilities, 174;
bounds for, 13; and chi-squared, 1444; as close to a function of its tail-area probability, 862; in
communication theory, 210; against equiprobability, 547, 862,1420; expected, 13,1201, 1361; and false
alarm probabilities, 221; in favor of a hypothesis, 13, 398; importance of occasionally apart from the
initial probability, 13; against independence, in contingency tables, 929, 1199, 1420; against
independence, unimodality of as a function of the flattening constant, 1420; and independent witnesses,
1436; infinite, 13; large, 13; maximum, 13; and maximum Bayes factor , approximate functional
relationship, 862; moments of, 13; for multinomials and contingency tables, 1444; not as a likelihood
ratio in general, 1160; and the paradox of confirmation, 199; partial, 13; versus "posterior odds ratio,"
1277; relationship to likelihood ratio, 211, 221; relative, 13; and tail-area probabilities, 416, 547, 862,
1278, 1320, 1420; and type-11 likelihood ratio, approximately equivalent, 862; uses of as a statistic, 13;
see also Sequential analysis; weighted average of, 13, 1201, 1361 See also Weight of evidence

Bayes/Fisher compromise, 862, 970; robustness of, 862

Bayes/Fisher discrepancy, 1396

Bayesian: all things are Bayesian to a, 724 (77-80); definition of, 398, 731 {449), 750 {1); gives advice
rather than decides, 1137; many varieties of, 1137 ; 933 12 varieties of, 1420; as a statistician who uses a
Bayesian approach on some occasions (a misleading but convenient term), 1430; as unable to finish
introspection, 522; versus non-Bayesian, an unnecessary polarization, 750 (1)

Bayesian argument, informal, for justifying the harmonic-mean rule of thumb, 174

Bayesian computer packages, 1351

Bayesian decision theory, 1313

Page 272

Bayesian estimation: feedback to from considering hypothesis testing, 750 (97); a fuzzy variant of, 1148;
"in mufti," 810
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Bayesian estimation interval (not "Bayesian confidence interval"), 956

Bayesian and Fisherian methods, incompatible in principle, 1396

Bayesian inference, 416, 574, 750, 875, 890, 1148, 1160, 1227, 1238, 1266, 1268 to 1278; and
econometrics, 875. See also Decision; Foundations of probability and statistics; Rationality

Bayesian influence, 750

Bayesian log-likelihood ratio, 565

Bayesian methods: as capable of confirming approximate truth of null hypotheses, 398; "empirical; 398;
immunity of to "sampling to a foregone conclusion," 1396 ; Jeffreys's contributions to, 1160; modern,
not envisaged by Bayes, 398; as more robust for estimation than for hypothesis testing, 750 (72); for
nonparametric problems, 844; not people, 750 (1 ); quasi-, pseudo-, or semi-, 547, 862, 929, 1420;
sensitivity and robustness of, 1160

Bayesian models, multistage, 547, 862, 929,1420

Bayesian philosophy, absurd criticism of, 398

Bayesian robustness, 729 (492-94). See also Initial distribution

Bayesian statistics, varieties of, 1420

Bayesian test for equiprobability, free from asymptotic theory, 547

Bayesianism, a defense of, 1137

Bayesians, scarcity of in 7946 (because of Fisher's dominance), 1351

Bayesians all, 738 (326-27), 750 (1), 796, 1420

Bayes-Jeffreys-Turing factor, 755 Bayes-Laplace postulate, 398; generalization of to multinomial
sampling, 398

Bayes/Neyman-Pearson compromise, 398, 862,1444. See also Compromises

Bayes/non-Bayes compromise, 174, 416, 547, 810, 862, 970, 1420, 1444;and contingency tables, 929,
1199, 1420; in density estimation, 699, 701, 810; and interval-valued subjective probability, 1267; and the
multinomial distribution, 547, 862; and the philosophy of the future, 1160; and L. 1. Savage's views, 1217;
or synthesis, 127, 198;and tail area probabilities used by a Bayesian, 1420; and tail-area probability, 127
(862-63), 1269; arid type I1 ML, 1420; and use of non-Bayesian test of a hyperparameter, etc., 1273. See
also Bayes/Fisher compromise; Bayes/Neyman-Pearson compromise

Bayes/non-Bayes synthesis. See Bayes/non-Bayes compromise Bayes/Popper synthesis, 890 Bayes's
billiard-table argument, generalized to multinomials, 1228, 1420

Bayes's postulate 13. See also Principle of indifference

Bayes's postulate "covered up" by invariance arguments, 1227

Bayes's postulate used by a non-Bayesian, 198

Bayes's theorem, 13 See also Probability, inverse

Bayes's theorem in reverse, 13, 398 See also Device of Imaginary Results

Beauty, as simplicity arising out of complexity arising out of simplicity, 861, 1445

Beer and spherical trigonometry, 1249

Behavior, 243 (491)

Behavior of computers, not always predictable, 1212

Behavioral interpretation of meaning, 397 (41)

Behaviorism applied to robots, 397 (41)

Bel, 13. See also Ban

Belief: by computer, 761; degree of, 13, 398, 1313; versus disbelief, 1313, 1338; more dangerous than
disbelief (Shaw), 1313 ; systems collective, worse than crime, 1338. See also Degrees of belief

Beliefs, body of. See Body of beliefs

Bell numbers, 929

Belonogov's law, 524

Benefit (expected). See Utility

Bernoulli trials, run length, 822

Bessel functions: and fundamental particles, 218; in Markov processes, 237

BEST theorem, 136

"Best" value of a parameter, 13

Beta distribution, 398; linear combination of, 398 parameters inferred from its mean and variance, 883; in
voting theory, 883

Beta-endorphin, 1322A

Betting, 398. See 0150 Gambling

Bias, 13

Big bang, 882, 1322A

“Big band” and “steady state” synthesis, 788A, 999

Page 273

Big bangs, possible plurality of, 1445
Bin of a histogram, 810

Bilinear forms, 398
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Binary Markov process of order 2, 374

Binary notation, 524

Binary signals, regeneration of, 939

Binomial estimation, and the efficacy of a vote, 883

Binomial identity: and DFT, 645; Dixon's, short proof of, 264; Fjeldstad's, short proof of, 264

Binomial populations, discriminating between, and Poisson, 1436

Binomial sample, 398

Binomial terms, sum of squares, 56

Biological clocks, 882, 1322A

Biological engineering, 339

Biological induction (so-called), 666

Biology: as the study of all possible life-forms, 697. See also Genetics

Birthday problem (with unequal probabilities), 13

Bishop-pair, advantage of, 777, 1235, 1367

Bismarck, sinking of, 1015,1178, 1218, 1299,1386

"Bisociation" and an evolution analogy, 1451

"Bit" of information, 13

Bits, tits, dits, and nits, 142

Black box theory, applies to many theories, 183, 228, 958, 1300,1313

Black holes, 788A, 882, 1212, 1322A; and hierarchical universes, 999; singularity of, 999; Steamroller
surface and Abandon Hope surface of, 999

Bletchley Park, 1015, 1178, 1201, 1218, 1299, 1419. See also GC & CS

Blood-groups, 13

Blood, tears, and sweat, 1015, 1178, 1218,1299

Bochner-Kaczmarz theorem, 8a

Bochner's theorem, 1 343

Bode Titius law, 638, 705, 1330; and Fibonacci numbers, 764, 837

Body of beliefs: alternative, 13; augmentation of, 13; definition of, 13; empty, 13; generalization of, 13;
taken for granted, 13; transitive, 13

Boltzmann's constant, 13

Bond's constant, 709

Bombe (electromagnetic cryptanalytic machine), 1015, 1178, 1218,1299, 1386

Book reviews, xii, 75,112,115, 156,162, 191, 294, 499, 516, 541A, 697, 754, 761, 844, 875, 956, 957,
958, 1060, 1068, 1075, 1217, 1221, 1235,1290

Books, reviews attached to in libraries, 169

Books on thinner paper or with thinner bindings to save library space, 169

Boole-Poincare theorem, 397
(69, 81)

Boolean machine, 1015,1178,1218

Boolean operations in Colossus, 1419

Borda's voting system, 871

Boredom, reason it is painful, 243 (510)

Borel summation 3, 4, 5

Borel's theorem (or Borel-Cantelli theorem), 13

Bortkiewicz effect, 398

Bortkiewicz's disease, always fatal, 1436

Botryological speculations, 339 (120-32)

" Botryologist, clump thyself," 980

Botryology, 169, 243, 397 (72, 79), 398, 411, 592, 753, 980; of botryology, 980; and hypothesis
formulation, 980; and pattern recognition, 980 See also Clumps, theory of; Cluster analysis; Clustering

Bovine chymotrypsinogen A, 1451

Boyer's law of eponymy, 1436

Bracketing a sequence, enumeration of, 200

Braille, 524

Brain: capacity of, 861; as good food for the brain, 796; information processing in, serial and parallel,
771; and the joke "I think therefore I am Brain," 185; parallel operation in, 185; as partly systematic,
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partly random, 861; science briefings on, 861; ultraparallel activity in, 771, 777, 796; use of both
hemispheres in, 1338

Branching processes, 337; distribution of tree size in, 55; and galactic clusters, 153; generation, sizes in,
joint distribution of , 55; and LaGrange distributions, 857; and Lagrange's expansion, 200; and literature
search, 1018; in the nervous system, 243 (508); number of individuals in, 12, 55; theory of often
rediscovered, 970; and tree enumeration, 413. See also Cascade processes

Branching universe theory, 243 (492), 882, 1322A; and determinism, 882, 1322A; as distinct from theory
of hierarchical universes, 999; history of, 882, 1322A; and longevity, 882, 1322A; and quantum
mechanics, 882, 1322A; and science fiction, 882, 1322A

Breast tumors, 991

Broken stick model: for amino acid frequencies, 1450; for letter and phoneme frequencies, 524

Page 274

Brownian motion and fractional dimensions, 1075

Buddhism, 243 (497)

Buffon's needle problem, 195

Bumble, Mr., 1396

Bump evaluation, Bayesian, 810, 1200

Bump hunting, 699, 701, 733 (284-86), 810, 991, 1080, 1200, 1383; in breasts, 991. See also Probability
density estimation

Bumps, 13; and babies, not to be thrown out with the bathwater, 1330; and dips (not grinds), 1080, 1383;
in more than one dimension, defined, 810; shaved by Ockham's razor, 1200

Bumpy alternatives, 1399, 1404

Bush's Memex machine, 169

C. A. B. Smith's statistic, 1199
Caesar substitution, 643
Calvinism and free will, 761
Can, as kicked, instead of bucket, 1445 Cancer and elephants, 1445
Cancer cells, acoustic destruction of (alternative to lasers) (Pamela Boal), 144
Cans, labeling of, 1445
Cantor's middle-third set, 1075
Capital and consumer's goods, distinction between possibly misconceived, 989
Capitalism and socialism: made possible by computers, 690A; tending to identity, 666
Cardinal numbers, definition of, 397 (40,41)
Cards, perfect, perfectly shuffled, as probability landmarks, 13
Carpets, sweeping subjectivity under, 1137
Cascade processes, 55, 337; number of individuals in, 12, 55;
and polymers, 337. See also Branching processes
Cashless society, 666
Catastrophe theory and evolution (?), 1025
Categorical data, 957. See also Contingency tables;
Multinomial distribution
Categorization: adaptive, 980; of classification, 411; of phonemes, 524
Cauchy's formula for enumerating permutations with a given cycle pattern, 974
Causal calculus, 397 (67), 928, 1336
Causal chains, 1331
Causal "force," 397 (68, 69)
Causal independence, and the firing squad, 397 (67, 68)
Causal interaction, 397 (65, 79-83)

Causal networks, 221

Causal tendencies, 397 (54, 55, 67, 75, 76); additivity of, 397 (67); intrinsic, 397 (79)

Causality, 928, 1157, 1221; computers and time-direction, 339 (326-29); probabilistic, 180, 221;
probabilistic, answer to Salmon's criticism of, 1263; probabilistic, comparison of Suppes's and Good's
work on, 754; probabilistic, mending of the chain in, 1331 ; probabilistic, and regression, 1317; and time
direction, 754

Causation, degrees of tendency to cause, 13~9

Cause precedes effect, a logical necessity (?), 881, 1322A

Cell assemblies, 185, 368, 397 (54-74), 525, 611, 771, 861; activity of, 397 (57); association between, 397
(57, 66); clumps of, 39: (71); connectivity in, 397 (62); hierarchy of, 397 (66); intersection of, 397 (69,
70); mechanism of firing of, 397 (65); priming of, 397 (72); reactivation of, 397 (58); reverberation of,
777, 1367, selection of next to fire, 397 (66); sequences of, 397 (58 60, 70); sequences of, half-life of,
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397 (63; sequences of, replaying of, 397 (80); size of, 397 (69); theories of, 397 (31, 5674); as three
dimensional fishing nets, 397 (62, 64)

Cell-assembly theory, 243 (503-11)

Cells, binary notation for, 243 (503)

Cellular control systems, 1401

Centipan, 1386

Central limit theorem, as asserting approximate normality near the mean, 221

Centrencephalic system, 397 (44, 64, 67,68), 796. See also Feedback

Centroid method of integration, 637, 696,1100; and approximate Bayesian methods, 1270

Cerebral "atomic reactor," 397 (64)

Cerebral cortex, 243 (503), 397 (62-64); histology of, 397 (73); onionlike structure of, and levels of
procedures and learning, 185; Parameters of, 397 (35, 63, 64); thickness (If measured in neurons, 185;
thinness of, 861

Cesaro summation, 6

Chain of witnesses, 1263; and Markov chains, 1331

Chance, 13, 398, 1313; and cause and reason, 122

Page 275

Change of mind: by four statisticians, 719 (302); with respect to a class of acts, 315

Channel capacity, 854

Chaos, acceleration in, 224

Character recognition, 398. See also Pattern recognition

Characteristic function: discrete, 13; of functions, 604, 1034; multivariate, 1334; of powers, 604; of
products and quotients, 604; of a quadratic form in nonnormal variables, 1034; of quadratic forms,

374, 604; and ratios, 1035 ; stable, 224, 604

Characteristic functionals, 237, 516

Charity, all or nothing ( Dan Herrell), 1445

Cheating, unconscious (wishful thinking), 13, 398

Chebyshev polynomials: as applied to characteristic functions, 1399; and the colleague matrix, 235; and
cumulants, 1404

Checkers program, 185, 521

Cheek, bulgy (in a probability density), 1080

Chemical combination in a near vacuum, 1250

Chemical research by intersteller communication, 339 (239-40)

Chess, 13,397 (34, 50); analysis of, automatic, 397 (49), 592, 1212 1235; analysis of effective depth of,
521; analysis of game, 839; analysis of the first victory by computer versus master , 1246; analysis of,
five-year plan for, 521 ; on computers, 1212; control of squares in, a hypothesis concerning, 1235;
number of possible games and positions in, 521 ; openings in, statistics of, 38, 86, 398; players of,
grading of, based on an economic principle (better than Elo's system), 50; players of at Bletchley, 1015,
1178, 1218; programs for, 183, 185, 796; programs for, as encouraging Al, 521; programs for, history of,
521; programs for, tactics and strategy in, 183; quiescence, turbulence, and agitation in, 521; randomized,
397 (35), 521 ; relevance of to the philosophy of probability, 844; strategy of, 521 ; values of pieces and
squares in, 521; White's advantage in as half a move, 183

Chief entities. See Cosmic Club

Chimpanzees: as all Bayesians, but not conversely, 750 (6); gambling by, 243 (506)

Chinese remainder theorem, 20,146, 209, 708

"Chinese" universes (universes within universes), 788A, 882,
999, 1322A

Chi-squared: analogue of, for bumpy alternatives, 1399, 1404; analogy of, with confidence intervals, 13;
asymptotic distribution of, 127; and contingency tables, 13; as distribution of quadratic form, 621;
formula for distribution of, 13; generalization of, 992; interpretation of, 13; and log-factor, relationships
between, 398; for multinomials, 127, 238, 665, 1408; Pearson's, exact distribution of obtained by a Fast

Fgurier Transform, 1408; for rank of population contingency table, 398; supplementation of,174. See also
X

Chomskyism, an alternative to,1445

Chondrites, at least three kinds of, 1080,1200

Chords: detection of, and logarithm of acoustic frequencies, 796; pleasant and unpleasant,796; and
whether their recognition is innate, 796

Christoffel-Darboux formula, 701

Christoffel three-index symbol, 699, 701, 810
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Chromocriminology, 1445
Chromosomes. See Genetic(s)

Chronon, 181

Church's (Alonzo) lambda calculus, 701

Chymotrypsinogen A, 1450

Cicero versus Cicero, 1338

Circuits, reverberating, 243 (506)

Circulant matrices. See Circulices; Circulix inversion

Circularily in definitions, 397 (42, 75); inevitability of, 980

Circularization, 36, 84, 136; in communication theory, 142; in density estimation, 1383; in signal
detection, 210; of signals, 323

Circularized multinomial, 1404

Circulices (circulant matrices), 17, 1399; recursively blocked, 708; in signal detection, 210

Circulix inversion, 708

Circumcircle of spherical triangle, statistical application of, 1249

Classification, 397 (71 ), 398; arboresque (or dendroidal), 397 (53), 398; categorization of, 411; one-way,
398; see also Multinomial distribution; recognition that it is improved, as requiring a measure of
simplicity, 185; as regeneration, 397 (46); two-way, 398. See also Botryology

Clifford matrices, and fundamental particles, 218

Page 276

Clinical information, 700. See also Medical records

Clinical medicine, 798, 1272. See also Diagnosis

Clipping of a waveform, 409

Clones and spare parts, 1445

Clumpiness, 397 (71)

Clumps: of assemblies, 397 (71); conjugate, 397 (52, 53), 411; and definitions of clumpiness, 217;
hierarchies of, 217; partially ordered, 397 (53); theory of, 397 (51-53), 398; of words, 397 (71 ). See also
Botryology; Clusters

Cluster analysis, 169, 339 (120-32), 980; as bump-hunting, 1383; in medicine, 798. See also Botryology;
Clustering

"Cluster" versus "clump," 980

Clustering: and information retrieval, 980; and machine intelligence, 666; medical applications of, 980; of
random variables, 1248; a significance test for (contains an error), 411, 980; techniques for, classification
of, 980. See also Botryology; Cluster analysis

Clusters, 397 (51); of clusters, 398; conjugate, 980; hierarchies of, 217; separateness of, an index for,
1432

Coastline length and fractals, 1075

Codification, informal, 1217

Coding: superimposed, 185; theorems and weight of evidence, 574, 1201, 1361; theory and X-ray
crystallography, 52, 186

Codons (triples of nucleotides), 1451

Cogent reason, 13

Cogito ergo cogito, 796

Cognitive psychology, and grantsmanship, 1330

Coincidences, in my experience, 1322A Coin-spinning,

13,398

Collagen, 1451

Collation, 397 (55)

Colleague matrix, 235

Collective ranking, 871

Collectives, 13. See also Irregular collectives Colon, meaning "provided by," 398

Colossus (electronic cryptanalytic machine), 666, 1015, 1178, 1218, 1299, 1386,1419

Combination of judgments of distributions, 1271

Combination of significance tests. See Significance tests

Combinatorial formulae related to the multinomial, 127

Combinatorics, 225, 263, 264, 646, 829, 900, 966, 974, 1100. See also Arrays; Lagrange's expansion;
Trees

Common sense, 13

Communication, 398; channel for in diagnosis, 75; via power supply (David Hughes), 1445; as random
transformation, 397 (37); as regeneration, 376, 397 (37-40); and semantics, 397 (38); system of in a man
(block diagram), 243 (500); systems of, 243 (503); theory of, 142, 929: see also Information ;
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Regeneration; theory of, history of, 367

Compact operator, 854

Com parable degrees of belief, 13

Comparison between beliefs. See Degrees of belief, partially ordered

Compilers, number of Possible writing strategies for, 612

Complete additivity, 13, 398, 1300

Complete Hilbert space, 854

Complete mutual observation impossible, 1222

Complete orthogonal system, 854

Complete o-field, 854

Complexity continuous operator, 8§54

Complexity deterministic process, 854

Complex integration, multidimensional, 200

Complex systems, 753, 796

Complexity, 13, 599; and brief linguistic texts, 876; of a computer defined, 666; of geometric
constructions, 876; law of increasing, 666; of an organism defined, 666; a recantation regarding,
876; and roughness penalty, 701; theory of and kinkosity, 1330. See also Simplicity

Component analysis and the singular decomposition,607

Composite hypothesis, converted to a simple one, 929

Compromises: between Bayesian and non-Bayesian methods, 398; see also Bayes/non-Bayes
compromise; between philosophy and politics, 398; between subjectivism and credibilism, 398, 631

Computable numbers in Turing’s sense, 13, 398, 1160

Computation speed and free will, 707

Computer art, 598

Computer chess. See Chess

Computer circuits, 7

Computer graphics, 1444

Computer-aided instruction, 666, 686, 1338

Computers, 125, 146, 169, 183, 222, 339, 397, 426, 612, 666, 667, 707, 753, 777, 994; “alarm clocks”
in (DO loops), 222; applications of, 666; as controlling their own evolution, 861; encipherment in for
privacy, 666; ethical: see Ethical machines; future social repercussions of, 666; for game playing,
correct prediction concerning, 666; history of, 1015: see also Bletchley Park; for international
cooperation, 666; as making capitalism and socialism possible, 666, 690A; as the next species in
control, 861; in orbit, 1445; with parallel operation, 183; with partly random networks, 183; personal,
666; and the philosophy of mathematics (Turing), 666; pioneering work on, 1015, 1178, 1218,
1299;forpolicerecords, 666; prehistory of, 1015, 1178, 1218, 1299, 1419; thirteen generations of, 666;
Ultraparallel,666

Page 277

Computing, 18, 125,222,235, 707, 1111. See also Centroid method of integration; DFT

Concept formation, 980; by machines, 185; in machines, a matter of using nonlinear functions, 183

Conceptor, 185

Concepts: hierarchy of, and the layers of the cortex, 185; an inefficiency of "one concept, one neuron,"
185; in mind, one at a time, 861

Conceptual process, 397(60)

Conditioned reflexes, 13

Condorcet-Borda paradox of voting, 871

Confidence intervals, 13, 198; how used, 618, 753 ; as perhaps usually given a Bayesian interpretation by
clients, 198, 1271, 1313

"Confirmation". Carnap's bad usage of, 541, 958, 1160; not used to mean logical probability, 1421
paradox of: see Paradox, of confirmation

Conjecture: re Bayes factors for contingency tables, 929, 1199; re Bayes factors for multinomials, 398
(37), 860; re the characteristic polynomial of a simple matrix, 1404; re the frequency of polymers in
nature: see Polymers; re the future of type II maximum likelihood in multivariate problems, 875; re the
Golgi apparatus, 796; for the gravitational constant, 709; re pain and panic, 796; re prime words, 646;
re RNA and turkey's performance, 796. See also Darroch's conjecture; Dyson's conjecture; Mersenne
primes; Riemann hypothesis

Conjugate priors, 522; historical comment concerning, 631, 1420

Conjunction, 13

Connectivity, 397 (57, 62). See also Cell assemblies; Subassemblies

Consciousness, 397 (64, 65), 499, 777, 1367; in animals, 861; biological mechanism of, 243 (495-99); and
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cosmology, 339 (330-36); habituation of, 397 (65); and highly complex information-processing systems,
243 (496); levels of, 243 {497); in machines, 666; in machines, a test for, 1445; in organic matter, 243
(495 ); whether possible in a machine, Turing's reply to, 243 {494); quantities of, 243 (497); and
quantum mechanics, 861; in the Schrodinger wave function(?), 243 (496, 513, 515); single element of,
397 {57); of a society, its dynamic topology, 243 (497); speculations concerning, 243 (495); universal,
people as sense organs of, 243 (497); and vibrations of DNA, 796

Consensus of judgments, 636, 1186

Consistency, 290, 398; of the abstract theory, 13; of formal systems, 626

Constraints, rth-order, 398 Constructibility,13

Consultants, medical, implicit utilities of, and relationship to ethical machines, 1350

Contingency tables: analogue of chi-squared for, 1404; and arrays, 974; Bayesian tests for independence
in, 13, 398, 929, 1199; Bayesian tests for independence in and an approximation to G, 1358; Bayesian
tests for independence in and a condition for G > 0, 1365; Bayesian tests for independence in and
enumeration of arrays, 974; Bayesian tests for independence in and Monte Carlo calculation of Bayes
factors, 1366; Bayesian tests for independence in, a preliminary form of, 13; contraction of, 398;
correlated rows or columns in, 398; cubical "folded," 398; enumeration of, by a statistical argument,
1173; estimation of small probabilities in, 83; evidence in row and column totals in, 1358; factor in
favor of independence in, 398, 547, 862; folded, expected number of repeats in, 398; and G, 929, 1199,
1420; hierarchical Bayesian test for no association in, 929,1199, 1420; independence in, 398, 547, 862;
initial distribution of probabilities in rows of not independent, 398, 547; large pure, 398; and likelihood
ratio, 929, 1199, 1420; marginal totals of, convey little information about "independence" of rows and
columns, 1199, 1420; mentioned, 13, 84, 397, 411, 524, 570; models for sampling of, 929,1199, 1420;
multidimensional, 397 ( 50), 398, 522, 957; multidimensional, interactions in, 970; multidimensional,
and mixed Dirichlet priors, 929, 1199, 1420; multidimensional, number of independent hypotheses in,
929; multidimensional, smoothing of, 322; population, 398; probability of, given the marginal totals
(Fisher-Yates), 398; related to random numbers, 36. singular decomposition of, 398, 607; sparse, 398;
tests for no association ("independence") in, 398, 929, 1160, 1199, 1420, 1444; three sampling methods
for production of, 929, 1199, 1420; three-dimensional, sampling models for, 929; two-by-two, 398,
1166, 1199, 1420; two-by-two, and the paradox of confirmation, 199, 245; two-rowed, 1065, 1402; and
type II likelihood ratio, 929, 1199, 1420; used by philosophers without knowing it, 1221; weighted
lumping of rows of, 83, 398;andx2, 929, 1199, 1420

Page 278

Continual creation and destruction, 788A; and the need for new particles to have the velocity of light, 728
(355-56)

Continually branching universes, 999 Continued fraction: for the exponential function, 827,1250;Laplace's,
1401

Continued fractions, 1075; analytic, and random walks, 141-measure theory of, 2

Continuity. See
Mathematical convenience

Continuity correction for multinomial chi-squared, 398

Continuous data, how discretely should it be treated, 1383

Continuum of inductive methods (W. E.Johnson and Carnap), 398, 547. See also Multinomial distribution

Control, remote, by dentists, 339

Controversies, resolved by the distinction between rationality of two types, 290

Controversy in statistics: avoidable up to a point, 398; the main one, 1313;unavoidable in applications, 398

Contour integration, multiple, 200, 238, 263; and cumulative sums, 236; and Markov chains, 237

Contradiction, 13

Conventions, 13

Convex functions, and fair fees, 690A

Conviction, intensity of, 398. See also Degrees of belief

Convolution,13

Conway's game Life, 1451

Cornish-Fisher expansion, not necessarily robust, 1034

Corpus callosum, 1322A

Correlation coefficient: geometrical representation, 398; informational, 1390; joint prior via uniform

Page 10



Subject Index of the Good Thinking Bibliography

distribution on a sphere, 293; matching, 397 (66); for monotonic functions, :92; for monotonic functions,
and path analysis, 1157; partial, 1249; partial, and canonical correlation, 1249; partial, geometrical
representation of, 398, 1249; partial, and spherical trigonometry, 1249; for power functions, 792; for
power functions, and path analysis, 1157

Corroboration, 599, 958,1160, 1421; degree or, not a probability, 191; explicata for, 191, 211; as not
enough, 1451; possible multiattribute (or vector) interpretation of, 211; as a quasiutility, 211;
relationship of, to explanation, 1421. See also Weight of evidence

Cortex. See Cerebral cortex

Cosmic Club, 391, 476' 644, 1212, 1298

Cosmic rays and mutations, 13

Cosmology, 153,339 (330-36), 788A, 999;and Go, 181

Counterfactual, 245

Courses: about courses, 1338; about "labor markets," 1338

Covariance (and autocovariance): and block matrices, 210; calculation of (not the best method), 222;
function of, 854; lagged, 323, 323A; matrices, complex, 323; matrices, ranks of, 142, 192; matrices, and
spectral densities, 210; of stationary process, 854; weighted, for estimating the direction of a signal, 323

Coverage of a sample, 38, 86, 398, 524

Cow (Wisdom's), probabilistic, 397 (42, 74)

Craps for icosahedral dice, 643

Creativity, 598, 666; automatic, the central problem (concerning stated, 1235; in a computer, 777, 1212,
1367, definition of, 615; and duality in perception and recall, 615, 771; in good puzzles, 615; importance
of free time for, 169; "open-ended," 615; simulation of by speed of operation, 777, 1367

Credibility, 13, 397 (42); distributions of, impossible to reach agreement concerning, 398; and mental
health, 398. See also Probability, logical

Page 279

Cretan liar paradox. See Paradox

Crime: deterrents of, 1024; optimal amount of, 753; records of, can be misleading, 520, 928; spatial
analysis of, and regression, 1024. See also Law

Criminals, twins of, 398, 1166

Crohn's disease, 700

Cross-covariance function, 854

Cross-entropy, 77, 398; invariantized, 618, 622. See also Dinegentropy; Weight of evidence, expected

Cross-ratio in two-by-two contingency tables, 1389

Cross-spectral densities, 323 (451, 457)

Cross-validation. See Predictive sample reuse

Cryogenics, 397 (33)

Cryptanalysis, 1160, 1386; in a dream, 1178 1299; and the logic of randomness, 643. See also Colossus;
Cryptology

Cryptanalytic technique related to polypeptides, 1450

Cryptology, 524; cryptanalysis, and cryptography, 1015,1178. 1218. See also Cryptanalysis

Crystallography, X-ray, and coding theory, 52, 186

Crystals, centrosymmetric, 52, 186

Cubes, truncated, and integration, 1100

Culture, and guns, 339

Cumulants: of an analogue of chi-squared, 1399, 1404; bivariate, in terms of moments, 238; expressed as
moments, 895, 981; joint of chi-squared and an analogue, 1404; multivariate, of quadratic expression,
646; and a new formula for involving roots of unity, 895, 981; and the saddlepoint method, 238

Cumulative sums, 236

Curvature, 701; measures for and roughness' penalties, 1341

Curve-fitting, 13. See also Probability density estimation

CYBERSEX, for stimulation simulation, 666

Dabbler's law, 705

Danielewsky's method, analogue of, 235
Daniel's adjustment of sums of squares, 1175
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Darroch's conjecture, proved, 322

Data, 1330; processing of, 169, also EDA; if you torture them they confess (Coase), 753, 1330

Day of the jackal, 1350

db, 13. See also Decibel; Deciban

Deadlines, dreaded, 957 De-astrologization, 1414

Deciban, 221, 6904, 732 {14-15), 1201, 1361, 1386; in diagnosis, 700 See also Decibel

Decibel (or deciban), 13

Decimals: accurate to only a million places, 323 (461); generalized (and entropy), 2; and randomness, 2,
13

Decision, definition of, 315, 761

Decision theory: and information retrieval, 523; and the theory of rationality, 115, 290. See also
Rationality; Utility

Decision trees, 592; and cryptanalysis, 796; historical,796

Decisions: versus conclusions, 290; when to make, 290

Defect, expected, 80

de Finetti's theorem, 398,
617, 956, 1068, 1436

de Finetti's views and mine compared, 617

Definition: circularity in, 397 (42, 75), 615; of concepts and indicants, 798; of "definition," 162, 217, 397
(42); of "definition," and neurophysiology, 980; operational, 243 (495)

De Good, 1436

Degrees of belief, 13, 1313; belief in, 228; concerning mathematical theorems, 13: see also Probability,
dynamic; interval-valued, 1313: see also Degrees of belief, partially ordered; partially ordered, repeated
emphasis by Good, 1313; sharp landmarks in, 1313; sometimes meaningless, 13; upper and lower, not
necessarily reduced from sharp values, 1313. See also Probability, subjective

Degrees of belonging, 1148

Degrees of meaning, 13. See also Fuzziness of language; Fuzzy sets

Deimos and Phobos, 688

Deja vu, 243 (517)

Delta rhythm, 397 (65)

Demarcation, no line of between science and metaphysics, 243 (492)

Demiurge, 690A; of Laplace, 956; in simulation experiments, 1402; thinking by, 796

Democracy , how to save, 751

De Morgan's probability estimate (really Laplace's),1402, 1420

Dendroidal categorization of classification, 411

Page 280

Denjoy-Khintchine theorem, 1

Density estimation. See MPL; Probability density estimation

Dentistry, remote-control, 339 (139-40), 1212

Dependence, 13. See also Independence

Depository of unpublished literature, 1276

Depth hypothesis, 397 (70)

Depth perception, stereoscopic diagrams of Julesz, 1450

Design of experiments: and expected weight of evidence, 1201, 1361; and the mixture problem, 662. See
also Factorial experiments

Detection of signals in noise, 221. See also Signal detection

Determinant: centrosymmetric, 1404; of a "Gaussian" matrix, 1111; generalized, and generalized
generalized variance, 1354; generalized, and generalized Jacobians, 1371; Gram, 192; higher order,
322; and Markov chains, 136; of an operator, 854; positive, 8

Determinism, 13, 153, 499, 956, 1221; and free will, 761,882, 1322A; and Laplace, 1322A; as more
relevant to theology than to science, 761; two-way, 339 (314-15)

Deus ex machina, 243 (514), 397 (32)

Device of Imaginary Results, 290, 398, 618; for avoiding unconscious cheating, 398; and binomial
estimation, 883; for choice of priors, 547, 862, 1313, 1420; essential for many dimensions, 729 ( 492-
94); and Perks's capitulation, 1420; praised by Turing, 1238; as probably revolutionizing multivariate
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statistics, 1277; and robustness, 1420; and scientific induction, 793; for selection of hyperparameters
(and hyperhyperparameters), 398, 547, 862, 929 See also Bayes's theorem in reverse

DFT (Discrete Fourier Transform), 17, 20, 36, 645, 1036, 1408; and the discrete Gauss transform, 1111;
and Fourier series, 1036; and integration, 1100; multidimensional, 316, 397 (81); multidimensional,
and factorial interactions, 146, 209, 398, 708; multidimensional, and multidimensional contingency
tables, 322; multidimensional, and random numbers, 203; and Poisson's summation formula, 316; table
of pairs of, 1036 ; two-dimensional, applied to the chi-squared distribution, 1408. See also Fourier
Galois transform

Diabolus ex machina, 520, 525,777, 928, 1367

Diagnosis, 398, 570, 592, 636, 666, 755, 798, 1397;the Bayesian approach to, 1338; and communication
theory, 755; with fallible doctor, 1369; four meanings of, 755; of Heath Robinson fault by smell, 1015,
1178, 1218; and implicit utilities, 636; logic of, 755; loss due to error in, 755; as a path down a diagnostic
tree, 798; probabilistic, 755, 798; restricted, 798; the "right-hemispherical school" for, 1338

Diagnostic search trees, 755, 798

Diagnostic tree, probabilistic, 798

Dialleles, 33

Dialysis machines, 1350

Dice: icosahedral, 643; loaded, 13

Dictators, benevolent and beneficent, 795

Dictionaries: statistical theory for, 38, 86; technical and abstracting journals, 169

Dictionary, statistical, 397 (46, 47)

Dictionary making, sample of text required, 86,398

Diencephalon, 397 (64)

Dientropy, 618

Differences of powers at zero, asymptotic formula, 225

Diffusion and Gauss transform, 1111

Digamma function and DFT's, 1036

Digraph frequencies, 36

Digraphs (bigrams), joint probability of, in a Markov chain, 136

Dilute solutions, 1250

Dimension rate, in communication theory (Shannon ), 142

Dimensionality, 1075: of space, why 3, 181; of space-time, 339 (330-36)

Dimensions: fractional, 13; seven or eight representable by colored graphics, 1330, 1492

Dinegentropy, 618, 755, 854. See also Cross entropy; Weight of evidence, expected

Dinge an sich, 617

Dirac catastrophe, 699, 701,810

Dirac delta function, 398; "sliced," 398

Dirac electron a black hole(?), 999

Direction finding and the consilience of judgments, 1186

Dirichlet distribution: equivalent to use of flattening constant, 398; lumping property of, 929, 1199, 1420;
symmetrical, better than Bayes postulate, 398

Dirichlet priors, 38, 86, 127, 398, 860; mixtures of, 398,522,547, 724 (77-80), 729 492-94), 793, 862,929,
1060, 1160, 1199, 1313, 1358, 1365, 1420, 1444; mixtures of, for continuous data, 1275; symmetric, as
being rejectable, 1420; testing of, 1420

Page 281

"Dirichlet" probability estimation, 1402

Dirichlet processes, 1060; and Dirichlet mixtures, 1420
Dirichlet-multinomial distribution. See Multinomial-Dirichlet probability
Dirichlet's multiple integral, 13, 29, 398, 696, 929; generalized, 29
Discernibility without perceptibility, 1357

Disciplines, distances between, 1217

Discrete distributions made continuous, 398

Discrete Fourier Transform. See DFT

Discrete multivariate analysis, 957

Discreteness and continuity, relationship between, 237

Page 13



Subject Index of the Good Thinking Bibliography

Discrete-to-continuous transition, 237

Discriminant functions and probability density estimation, 701, 810

Discriminants, linear and nonlinear, 397 (49,50), 1019

Discrimination: between distributions, 957; between hypotheses, 398; information, 1160; nonlinear, 1019

Disease: concept of, reason for using, 700; definition of, 798; as a probabilistic cluster, 798; probabilities
for, estimation of, 1148; as two diseases, condition for, 1017

Dishonest man as a noisy transducer, 77

Dismissal of philosophies owing to semantic confusion, 958

Dissimulation, experimental (lying), 1322A

Distance between distributions, 198. See also Divergence

Distinctions, partly in the eye of the beholder, 755

Distribution: bimodal, 398; of a chance, 13; of a distribution, 13; rectangular (or uniform), 13; rectangular,
and contingency tables, 13; rectangular, and Laplace's law of succession, 13; rectangular, and maximum
likelihood, 13;semiinitial, 83, 398

Distributions. ellipsoidal, a representation for 1457; improper, 631; improper, Jeffreys's axioms for, 1160;
improper, in quantum mechanics, 1160; linear combination of, 13; primary, secondary, tertiary (types I,
IL, IIT ), 729 (492-94); of types IT and 111, 398; "ungentlemanly," 565; utility of, 198, 618, 622

Divergence, 315, 854; between all pairs of diseases, 755; and diagnosis, 755; between distributions,
historical comment concerning, 1160. See also Weight of evidence expected

Divergent series" of factorials, 4; summation of, 3, 4, 5, 6, 86

Diversity, 38, 86, 1397; and DNA homology, 1397; indexes, history of, 1397; indexes, quadratic,
logarithmic, and generalized, 1397; indexes, weighted, 1397; and the parameters in a law, 1397; relative
to an initial distribution, 755. See also Heterogeneity Population, composition of; Repeat rate; Surprise
index

DNA, 397 (33); composition of, 1451; homology of, 1397; molecules of and Slinky, 1445

Doctor-in-house principle, 397 (43)

Doctor's objective, maximizing expected utility,798

Doctor's scale factory for estimating weight of evidence, 755

Document retrieval, operational research on, 397 (50)

Dogs, conditioning of, 13

Dolphin, bulgy cheeked, 701

Dons, as also human, 1015, 1178, 1218

Doog, K. Caj: introduced as a joint author to justify the use of "we" in a publication, 142; Lord, 210, 243
(492)

Doogian, all things are Doogian to a, 724 (77-80)

Doogian theory, 1267

Doog's conjecture, 210

Draft lottery, 753

Draughts, 185. See also Checkers program

Dream recall difficulty, and the subassembly theory,777,1367

Dreamless sleep, 397 (57, 65)

Drosophila, 13

Drunken-sailor problem, 1268

Dualism, 13, 398, 1068; and machines, 243; between maximum-likelihood estimation and maximum
entropy, 398; of mind and body, 861; in perception and recall, 615; in the subassembly theory, 796

Duodenal ulcer, 636

Dutch book, 398, 1241

Dynamic probability. See also Probability, dynamic

Dynamical analysis, 777, 1367

Dyson's conjecture, 668

Eagles on Mars, as layers of square eggs, 890
Econometrics' and Bayesian inference, 875; defined by saying that "independent variables occur on both

sides of the equations," 875
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Economics: of information, 1313; problems of,1351

Economists, laid end to end (Shaw), 1221, 1351

EDA (exploratory datum [or data] analysis), 1330, 1492; aims of, 1330, 1492; and the automatic
formulation of hypotheses, 1330, 1492; and CDA (confirmatory data analysis), distinction not sharp,
1330, 1492; and CDA, and the two hemispheres of the brain, 1330, 1492; and colored graphics, 1330,
1492; as dating back billions of years, 1330, 1492; versus descriptive statistics, 1330, 1492; and
divergent thinking, 1330, 1492; and encouragement of hypothesis formulation, 1330, 1492; first rule of,
"look at the data," 1330, 1492; as a fishing expedition, 1330, 1492; and Francis Bacon's philosophy of
science, 1330, 1492; and hypotheses of improved explicativity, 1330, 1492; and hypothesis
formulation, 1330, 1492; as more Bayesian than orthodox CDA, 1330, 1492; and neurophysiology,
1330, 1492; and partially ordered subjective probability, 1330, 1492; and pattern recognition, 1330,
1492; philosophy of, 1330, 1492; and presentation of data, 1330, 1492; and probabilities of hypotheses,
1330, 1492; and reduction of data, 1330, 1492; and successive deepening of hypotheses, 1330, 1492;
theory of, 1331), 1492; theory of depends more on prior probabilities than on simplicity , 1330, 1492;
and type II rationality, 1330, 1492

Eddington's fundamental theory, 709

Edgeworth series: bivariate, 1404; and Poisson, 1436; in signal detection, 210

Editors, as responsible for protecting the language, 844 EDSAC,666

Education, 397, 753; as a capital asset,
80; personal, vocational, and social, 1338. See also Baby

Educational theories, 1338

EDVAC, 666

EEG (electroencephalogram), 243 (509), 796; and ESP (and LSD, too, perhaps), 339 (16869); explanation
of, 243 (509), 397; as a three-dimensional process, 629

Effective number of states, 169

Efficacy of a vote, definition and estimation of, 883

Eigenvalues, inequalities for, 398

Eigenvectors, 397 (53)

Elasticity theory and roughness penalties, 1341

Election, influenced by polls, 13 (41n)

Electoral behavior, 883

Electron, Dirac's theory of, 882, 1322A

Electronic computing at Manchester, my notes of, 1015,1178,1218

Electronic reasoning, and credibilities, 13

Electronic units, prediction of small inexpensive ones, 185

Elementary particles as black holes, 788A

Elementary symmetric function, 13

Elephants and cancer, 1445

EM algorithm used (not named), 83

Emerald paradox, 875. See also "Gruesome" parallax

Emergence and randomness, 697

Emperor not naked, 722 (513-14)

Empirical Bayes, 38, 86; ambiguity of the expression, 1351;historyof, 1201,1361; implied by Bayesian
ideas, 522; recovery of Poisson prior in, 750 (100); smoothing in, 38, 724 (77-80). See also Bayes

"Encephalohologram," 796

English: informative, classification of rules of, 110; language too often murdered by technical writers, 844;
vocabulary in, 398

Engram, 185

ENIAC 666, 1221; preceded by Colossus in some respects, 1419

Enigma, 1015,1178, 1218, 1299,1397,1419; cryptanalysis of by Poles, 1386

"Entrenchment," 958

Entropy, 524, 1201, 1361; and consciousness, 243 (498); constrained, local maximum of, 398; of cortical
activity, 397 (58); in diagnosis, 755, 798; differential, 854; and expected weight of evidence, 13, 522;
exponential of , as a prior density, 322; and fractional dimensions, 2, 1075; gain of painful, 243 (507); of
Gaussian vector process, 210; generalized, 82, 142, 1274; and induction, 793; invariantized,
618, 622, 1160; and inverse probability, 77; and log-likelihood, maximizing linear combination of, 398;
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maximum, 322, 397 (51, 82), 398, 522; maximum, iterative scaling procedure for, 398; of multivariate
normal distribution, 142; and other measures of diversity, 38, 86; proportional to logarithm of initial
density, 398; and time direction, 339; unbiased estimate of, approximate, 38, 86 ; at various levels, 243
(497). See also Weight of evidence, expected
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Enumerability, constructive and nonconstructive, 626

Enumeration of a kind of partitioning of a set of various kinds of objects, 895, 981

Envelope, back of, sometimes the best method, 1383

Epistemic utility, 1217. See also Quasiutility

Eponymy, often historically misleading, 1397

EPR (Einstein-Podolsky Rosen) paradox, 38; and ESP, 1322A

Equally probable cases, 13

Equicorrelation, test for, 1457

Equiprobability of partitions, 398

Equivalent (or parallel) probability measures, 854

Equivalent propositions, 13

Equivalent sequence, 398. See also Permutability

Ergodic process, 854

ERNIE, 203, 643

Error: by almost all the statisticians sampled by Godambe, 1332; by B. Babington Smith, 36; by Bertrand
Russell, 796, 1330; by C. R. Hewitt, 520, 928; correction of, 397 (37); by D.O. Moberg, 520, 928; by
Eddington, 814, 999; as encouraged by P. B. Medawar, 520, 928; by the First National Bank of Boston,
520, 928; by Fisher (in the fiducial argument), 520, 659 (139), 928, 970; by Francis Bacon, 1330; by Gail
and Mantel, 1173; by Good, 2 {201, 215), 84, 127 (see #238), 236 (121), 374, 398 (17,19), 547 (equation
32), 672, 1159; by Hempel, 958; by high authorities, 520, 928; by Lord Rutherford, 520, 928 ; by M. J.
Moroney, 520, 928; by Meduna, 52(1, 928; by Nelson D. Rockefeller, 520, 928; probabilities of,
estimation of, 755; by referee, 643; by Rutherford, 666; by Sir Maurice Kendall, 36; by Sir Robert Arm
strong Jones, 520, 928; by Sir Stuart MilnerBarry, 520, 928; by Sydney J. Harris, 928; by Willard Wirtz,
520, 928; by Zia ud-Din (disastrous misprint), 981

Error-correcting codes and X-ray crystallography, 52,186

Error matrix, 755

Errors: in diagnosis, loss of expected weight of evidence due to, 755, 798, 1303; in diagnosis, loss of
information transfer due to, 755, 798; of the first and second kind, 13; of the first and second kind, and
weight of evidence, 1303; of the first and second kind in diagnosis, 755, 798; by the great, 520, 928; of
observation in diagnosis, 798; by R. Swinburne,958

Escherichia coli (bacterium) and natural selection, 1451

ESP (extrasensory perception), 13, 339, 1212; and fraud, 1322A; and natural selection, 1322A; paucity of
successful results concerning, 861; probability of as not zero, 1322A; and quantum mechanics, 1322A ;
repeatable experiments in by independent experimenters essential, 162; speed of, if Possible, 861; and a
split-brain experiment, 1322A; spontaneous and nonspontaneous, 861, 882, 1322A ; "through a glass
darkly" (shy)(?), 1212. See also Parapsychology; Precognition; Telepathy Estimates exist even if vague,
890

Estimation, 13; of binomial chance, 398; by maximum entropy, and neural circuits, 398; by maximum
explicativity, 1161; of probabilities, fundamental in scientific inference, 398; of small probabilities, 398

"Ether," 788A

Ethical machines: as perhaps Bayesian, 1350; possible interpretations of, 1350

Ethical principles, clarification of, now urgent, for UIM design (or ask the UIM after it is built), 1350

Ethical problems, 397 (34), 1350; definition of, 1350

Ethical treatments, 1146

Ethics, 13; in clinical trials, 1146; in medical trials, and simultaneous trials, 1272; programming of,
initiated by Socrates, 1350; and sequential trials, 201

Ettinghausen's formula for Stirling numbers, 966

EUI (French for UIP, ultraintelligent people), 777, 1367

Euler summation, 6, 86 Eulerian numbers,
geometrical interpretation, 1100
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Euler's partition formula, 981

Euler's unicursal theorem, analogue of, 7

Evaluation functions in chess: automatic improvement of, 777, 1367; quadratic, 1235; related to probability
of winning, 777 , 1367

Eve and Adam, 1445

"Event space" (in medicine), 798

Evidence: as always containing conflicting pieces, 1396; circumstantial, 13; ignoring of, 13; principal
of total, 730 (104-5), 1221. See also Weight of evidence

Page 284

Evolution, 339, 697; and catastrophe theory(?), 1025; neo-Darwinism theory of, 1451 ; obvious to the
scientific methodist, 243 (494); and spatial models, 1025; why rapid (Bruce Penham), 1445

Evolutionary operation, 1235

Evolving probability, 599. See also Probability, dynamic

Examinations: multiple-choice, 1181; multiple thresholds in, 753

Exchangeability. See Permutability

Expected information, 854. See also Entropy Expected mutual information, rate of, 854

Expected weight of evidence. See Weight of evidence, expected

Experimental design, 13, 618, 622; expected information in, 323 (464); and expected weight of evidence,
1160; optimization of, 618; utilities in, 211; with mixtures, 662

Experimental dissimulation (lying), 1137, 1445

Explanation, 599, 844, 1420; of the Bode Titius law, 705; "evolving," 705; good, 1330, 1451; good, not
necessarily corroborated, 1421

Explanatory power: strong (explicativity), 599, 844; weak, 599; weak, and amount of information, 211

Explicable pattern, definition of, 1330

Explicativity, 599, 705, 890, 958, 1161; and corroboration, 1421; and EDA, 1330; formula for not yet
refuted, 890; and natural selection, 1451. See also Explanation; Explanatory power

Exploratory data analysis. See EDA Exploratory investigations, justified without clear objective, 520, 928

Explosions, ignorance, intelligence, and hydrogen, 666

Exponential: continued fractions for, 827, 1250; of a homogeneous function, averaged on a sphere, 758;
of a quadratic, averaged on a sphere, 758

Exponential function, continued fraction for, 827

Exponential numbers (Bell numbers), 929

Exponential-entropy distributions, 793

Exposition, classification of rules for, 110

Extrasensory perception. See ESP Extraterrestrial life, 339, 391, 476, 644, 1212, 1298, 1445

Extraterrestrials, as possibly UIM's, 1212

Extraterrestrial's genetic code (Gordon Serjak), 1455

Eye movements and perception, 771

Eye-brain experiment, 629, 771

Faa de Bruno's formula, multivariate form of, 238

Facet, in clinical medicine (value of), 700, 755, 798

Facilitation, 397 (55, 58, 59)

Factor, Bayes. See Bayes factor

Factor analysis, 398

Factorial experiments, 397 (70); and FFT, 141, 209, 708; smoothing of observations in, 146, 209, 708
Factorization of kernel, approximate, 398

"Failsafe," 498

Fair fees. See Fees, fair

" Faith without works is dead," as a threat to confidence intervals, 1313
Fallacies: classification of, 196; statistical, 520, 928

Fallacy of typicalness, 221

False-alarm probabilities, 221

Falsifiability, importance of, as flowing from a subjectivistic theory, 191
Fast Fourier Transform. See FFT
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Fathers and grandfathers of statistics, 1436

Fecal flora, bacterial composition of, 960

Feedback: control of by centrencephalic system, 397 (64, 65); to head of state (Dan Herrell), 1445;
negative, in the brain, 243 (508); positive, for sleep, 243 (509)

Fees fair ("proper" fees, "incentive" fees), for probability estimates, 690A, 723 (337-39), 1181,1274,
1313; logarithmic, 690A, 1238; logarithmic, their history ignored, 844; a mathematical problem concern-
ing, 690A; and multiple-choice examinations, 1181; pseudospherical, 723 (337-39); splitative, 690A;
and the utility of a distribution, 690A; and weight of evidence, 690A

Feet on ground and head in clouds, 243 (492)

Fenny Stratford, 1015, 1178, 1218

Feynman's path integrals: and Huygen's principle, 1333; and Wright's path analysis, 1333

FFT (Fast Fourier Transform), 146, 209, 64, 708, 974, 1408; applied to enumeration of arrays, 974; in an
EEG, 796; and polynomial algebra, 645; relation of between two methods, 708; and smoothing, 1330;
used to compute the exact distribution of chi-squared, 1408; used for maximizing penalized likelihood,

1383
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FFTMPL (FFT for maximum penalized likelihood), 1383

Fibonacci numbers: and the Bode Titius law, 764, 837; and Lucas series, 900; and pseudorandom numbers,
660; reciprocal series of, 829

Fiducial argument: and Bayesian method", 970; faith in, 228; fallacy as pinpointed, 659 (139), 970;
inconsistent with Bayesian philosophy, 398; and initial distributions, 228; "permutative," whether worth
salvaging, 398; and probabilities out of nothing, 970

Fingerprints: duplicated (?), 1485; and heredity, 1445; of identical twins, 183, 185

Finite additivity and laws of zero probability, 956

Finite element method, 1100

Finite fields, 708

Finite-frequency theory, 13

Finite Gauss transforms, 1111

Fish, a teleprinter cryptographic system,1419

Fisher: biographical comments concerning, 970; and branching processes, 970; versus Karl Pearson, 722
(513-14); partly anticipated, 970; as perhaps a Bayesian, 970; and the Wishart distribution, 970

Fisherian criterion, 862

Fisher's exact test of two-by-two contingency tables, 929, 1199

Fisher's information (matrix), invariant generalization, 699, 701, 733 (284-86), 810, 970, 1160

Fisher's self-citations, distribution of, 1290

Fisher's temper, loss of, 970

Five-billion times table, 644

Flamboyance, 701, 810

" Flannel-Foot," 761

Flat-random sequence, 643

Flattening constant, 398, 547. 862, 1080, 1199, 1420; credibilists', 398; as depending on the frequency
count, 398

Flea, as an unbreakable cipher machine, 761

Flexibility in Colossus, 1419

Flowers, T. H., his lecture on Colossus, 1419

Flying saucers, surreptitious, 243 (493)

Fonts, according to part of speech, 1445

Food for thought, 796

Football: probability of a win in by r goals, 201;and whether the better team often loses, 201

Forcing cycles in genetic nets, 1401

Forecaster and valuer, kept separate, 690A

Forecasting, meteorological, 13

Forensic science, 1396

Forgetting, advantages of, 1445

Fossils, and the tree of life, 1451
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Foundations of probability and statistics. See Causality; Confirmation; Explicativity; Fees, fair; Induction;
Information; Philosophy; Probability; Rationality; Statistics; Weight of evidence

Four-color theorem, 1221

Fourier series: band-limited, 56; and the DFT, 1036; and Hermite series related, 1200

Fourier transforms: discrete: see DFJ; in Euclidean geometry, 1100; number-theoretic, 708; of retinal
image, 629; and tomography, 670

Fourier-Galois transform, 708

FRACT (factor against independence in a contingency table from row and column totals), 929,
1199,1358,1420

Fractals, 1075

Fractional dimensions, 2, 13, 956, 1015; and "levels" of zero probability, 956

Free will, 761;and determinism, 882, 1322A; and speed of computation, 707

Freedom: and complexity, 761; price of, 761; relativity of, 761

Frequencies: of anaerobic bacteria, 960; of frequencies, 38, 86, 398; of frequencies, sometimes
proportional to xr /r(r+ I). 960; of frequencies, their relevance inconsistent with Johnson's sufficientness
postulate, 398

Frequency: instantaneous, 629; as interpretation of credibility under random selection of universes (?), 398

Frequency response function, 854 Frequency theory of probability, 13; apparent concession to, 13

Frequentism: as inconsistent with complete additivity (de Finetti), 956; as subsumed under Bayesianism,
1313

Freudian theory, as possibly scientific if made statistical, 191, 243 (494), 753

Friedmann universe, 999

Functional equations, 211, 315, 505, 599 (141). See also Slide-rule

Functional relationship with x and y both subject to error, 875

“Functionality" (generalized additivity), 211

Functions: "after-effect," 398; class of, positively linearly closed, 795; generalized, 398; space of, 13, 701,
810
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Functions of several i.i.d. random variables, 1334

Fundamental particles: and Moire fringes, 1445; numerology concerning, 218, 339
Fundamentaldiskriminante and DFT's, 1036

Futuristics, 753

Fuzziness of language, 1313. See also Degrees of meaning

Fuzzy Bayes estimation, 1148, 1402

Fuzzy sets, 1148. See also Degrees of meaning

G for contingency tables: asymptotic distribution of, good down to P= 10", 929, 1199; equivalence to
a type II likelihood ratio, 929, 1199, 1420

GO for multinomials (equivalent to a type II likelihood ratio), its asymptotic distributions adequate down
to extreme tails, 547, 862, 1420, 1444

Galaxies on photographs, automatic identification of, 153

Galaxy, whether its size is surprising, 814, 999

Galois fields, 708

Galton-Watson-Biename process, 200, 857

Gambler's ruin, 20

Gambling (and betting), 13; impossibility of a system (von Mises), 13

Game playing by computer, 592. See also Checkers program; Chess; Draughts

Game theory (and statistical decisions), 115 Games. See Chess; GO

Games of chance (idealized), for producing probability landmarks, 13. See also Cards; Coin-spinning; Dice

Gamma distribution, moments of, 1257

Garden of Eden, 1451

Gauss transforms, discrete, inversion of, 1111

Gaussian matrix, inverse of, 1111

Gaussian model, can it be salvaged (?), 210

Gaussian noise, band-limited, 142, 192; clipped, 409; in a transmission line, 939
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Gaussian polynomial, 1111

Gaussian process, 854

Gaussian sequences, their smoothness, 1343

Gaussian source, estimating direction of, using weighted covariance, 323, 323A

Gaussian stochastic process with bell-shaped autocovariance, 1111

Gaussian sum, 127, 316; and DFT's, 1036; simplest proof of, 56

Gaussian variables and maximum entropy, 398

Gauss-Jacobi integration, 1100

Gauss-Kuzmin formula, 1075

GC & CS (Government Code and Cypher School), 1015, 1178, 1218, 1299, 1419

Gedanken experiment, 547 (428)

Geheimschreiber, 1419

Gel, 397 (61)

General Problem Solver, 777, 1367

General relativity: and angular momentum, 898; and black holes, 788A; and invariant priors, 1160; prior
probability of, 890. See also Relativity

Generalist, preferably also a specialist, 169

Generalization, 397 (71)

Generalized determinants and generalized Jacobians, 1354, 1371

Generalized generalized variance, 1354

Generalized inverses treated by the singular decomposition, 607, 1354

Generalized variance, 1248

Generating function: as applied to folded contingency tables, 398; extraction of coefficients in, 127, 238,
645, 1408; in several variables, 127, 236, 238, 974. See also Arrays; Lagrange’s expansion; Trees

Generation of random digits, 1436

Genetic code, 398, 1450, 1451

Genetic nets, randomly connected, 1401

Genetic systems, circuits of regulation, 1401

Genetics, 13, 207, 398, 1451; phenotypic values in, 486; short glossary for, 1451; and skin banks, 33

Geology, 753; grandfather of (G H. Toulmin), 750 (102)

Geometrical structure occurring in voting theory, 966

Gestalt thinking, 777, 1367

Ghost in the machine, 243 (490, 512ff)

Ghost within ghosts, 243 (490)

Gibbs-Szilard-Shannon-Watanabe-Turing-Good-Jeffreys-Kullback-Leibler dinegentropy, 957, 980. See
also Weight of evidence, expected

Gingivitis, experimental, 1453

Gini's index of diversity, variance of its un-biased estimate, 1397

GO (Wei-chi), 777, 1367; and cosmology, 181; and "fields of force," 777, 1367

God (Godd), 391, 418, 476, 644, 882, 1217, 1322A; and Bronowski's expression "No God's eye view,” 721
(29-30); and consciousness, 1322A; devil's advocate for, 243 (490); and free will, 761; and Good saw
that it was, 882, 1322A, 1455; limitations of, 761; as putting a soul in a machine (?), 777, 1367; and
quantum mechanics, 385; and a second time dimension, 999; species in the mind of (Plato), 1397; and
telepathy, 391, 476, 644. See also Lahmu and Lahamu.

Page 287

Godambe's paradox, 1332

Godd, 882, 1322A; humans becoming part of, 882, 1322A; as otherwise invented by Good, 882, 1322A; as
showing "through a glass darkly" ("shy"), 882, 1322A; and telepathy, 391, 476, 644. Also consult God

Godel’s theorem, 426; and determinism, 761; philosophical significance of, 540; as a red herring, 626;
versus transfinite counting, 761

Gods: atheistic, 999; countable infinity of, 882, 1322A; Greek (absolute humbug), 1414; out of chaos,
999; plan of to replace humans by machines (?), 861

Golden ratio and planetary distances, 764, 837

Golgi apparatus, 796

Good, I. J., and one person who has read all he has written, 958
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Good-Cooley Tukey algorithm, 146, 209, 708
Good-de Bruijn diagram, 7
Good-King Solomon's law, 1436
Good:de, 1436; and getting better, 1015, 1178, 1218; noncitations of, 844; the, 1350
Goodman's paradox of induction resolved, 844
Good's Dream Figure, 598
Government Code and Cypher School. See GC & CS
Grade inflation, a simple cure (?), 1033
Grades, "standardized," 1 033
Grading of game players, 50
Grafts, skin, 33
Gram determinants, 142, 192
Gram matrix, 398
Grand Cosmological Principle, 999
"Grandparents of the deed," 243 (499)
Graphs: oriented linear, 7, 136, 413; use of, 7, 169,217, 397, 413, 521, 533, 592, 615, 700, 755
Gravitation, infinite speed in Newtonian physics, a simple proof of, 898
Gravitational constant, 709
Greek gods, 1414
Groping toward the truth (Cochran), 1330
"Groundnuts scheme," 1186
Group: characters of, 316; selection by, 1445,
1451; of transformations, 1227
Grue and bleen, 875
“Gruesome" paradox, 541, 844, 875, 958
Grundstellung, 1386
Gun, and when I hear the word, I reach for my culture, 339 (188-89)
Gun control and randomized legislation, 1020

H. G. Wells on Statistics, fifty years ahead of his time, 1338

Haar functions, 1383

Haar measure, 737 (475), 1227

Habituation, possible explanation of, 243 (510, 511)

Hadamard transform, 708; in the brain, 196

Haldane's initial distribution for binomial physical probability, 398, 631

Hallucinations and evidence, 1023

Hamming's error-correcting code, and crystallography, 186

Happiness, 13. See also Utility

Happiness as wide vision, 796, 1445

"Hard science," definition of, 890

Hardy-littlewood: circle method of summation, 6; principle of summability, 3

Hardy-Ramanujan partitions, and the multinomial, 1408

Harmonic analysis, generalized, for discrete and continuous time, 210. See also DFT

Harmonic-mean rule of thumb for combining tests "in parallel," 174, 753, 980, 1080

Harvard Mark I, 666

Hausdorff moment problem, 398

Hausdorff summation: generalization to multiple series, 398; as Monte Carlo process,
398

Hausdorff transform, 398

Hausdorff-Besicovitch fractional dimensions. See Fractional dimensions

Hearsay evidence, 13

Heart attacks on rest days, 988

Heat equation, 643

Heat flow and Gauss transforms, 1111

Heath Robinson (electronic cryptanalytic machine), 1015,1178, 1218, 1419

Heaven-and-hell game, 750 (32)
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Heaviside's function and DFT's, 1036

Hebern wheel, 1015, 1178, 1218

Hedonist, a problem for, 339 (199-200)

Height of men, 13

Hemoglobin, alpha-chain in (Same for man and chimpanzee), 1450, 1451
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Hempel's paradox of confirmation, 199, 245

Heredity, 13. See also Evolution; Genetics

Hermite functions (multidimensional), 238, 699, 701, 810

Hermitian matrices in signal processing, 323 (451)

Herpes simplex encephalitis, 1065, 1148,1402

Heterogeneity, measures of, 38, 86, 398

Heuristics, 777, 1367

Hierarchical Bayes, 522, 547, 862, 929, 958, 1160,1238, 1420, 1436,1444; as necessary for multiparameter
problems, 1313

Hierarchical cosmology, 1075

Hierarchical perception, 615 (233)

Hierarchical probabilities, a psychological technique for introspection, 890

Hierarchical regeneration, 397 (38)

Hierarchical universes, 999

Hierarchy: of cell assemblies, 397 (66); of populations, 398; of probabilities, 398; of types of sampling,
398

High-energy physics, 1080, 1200

Hijacking, double, 1445

Hilbert space, 8a, 398, 701, 810, 854

Hilbert's formula, 398

Hilbert-Schmidt operator, 854

Histogram smoothing, 699, 701, 810, 1200, 1383

Histology of the cortex, 397 (73)

Historically misleading philosophers of probability, 958

History: as ignored by writers on probability, 844; and Kac's comment “Let history decide,” 1332; of
probability, as potentially dependent mainly on oral communication, 956; of science, as dependent on
more than publications, 970; of statistics in World War 11,1201,1361

Hitler, and astrology, 1322A

Holographs, and the assembly theory, 666

Holtsmark's distribution, 1436

Homogeneity, 38, 86; and the Pareto and Zipf distributions, 1397. See also Heterogeneity

Homogeneous functions, exponential of, average on a sphere, 758

Homografting, 33

Honesty, 13; and its dishonest appearance, 398; as necessary for statisticians, 228

Horoscopes, psychological benefit of (lung), 882, 1322A

Human and machine intelligence, 777, 1367

Human and machine logic, 540

Human preserve, 391, 476, 644, 1298

Human spirit, threat to, 1137

Human thought: its present advantages over computers, 777, 1367; not literal, 777, 1367

Human zoo, 1212

Humanity: redundancy of, 397 (34); survival of, 397 (31, 34)

Hume not yet defeated, 398

Hume's principle deduced from postulate of impotence, 617

Hut 8,1015,1178,1218

Hut F (Newmanry), 1015,1178, 1218

Huygens's principle and Feynman's path integrals, 1333

Hypergeometric functions: and population estimation, 1250; ratio of, 141

Hypergraph of a data set, 1330
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Hyperhyperparameters, 547, 862, 929, 1420, 1444

Hyperlikelihood ratio, 862, 929, 1199, 1420

Hyperparameters, 547, 862, 929, 1313, 1420; distribution of (type II distribution), 810; in MPL, 810, 1080;
in MPL, comparison of, 810; in probability density estimation, 1383; selection of, 1200; what can be
done with fewer of as done in vain with more, 1420

Hyperprior, 547, 793, 862, 929, 1160, 1268, 1313, 1420, 1444; log-Cauchy, 929, 1199, 1420. See also
Distributions, of types II and III

Hyperrazor, 1420

Hypersheets of space, 339 (330-36)

Hypnotism: explanation of, 243 (511); origin of, 1445

Hypotheses: as considered in pairs, 13; far-fetched, a concept not definable in non-Bayesian statistics, 174;
impracticability of formulating all, 1420; mutual exclusiveness of common for complex systems, 796;
probabilities of, 980, 1160; simple, and our neural circuits, 750 (28); simple, reason we accept them, 185
(10, 11); three, 13; too farfetched to mention, 738 (326-27)

Hypothesis, 890; ausgezeichnet, 322; formulation of, and botryology, 980; formulation of, by maximum

entropy, 875; formulation of, mechanization of 1235; formulation of, in perception, 1235; Hy (of #38) in

bacterial population, 960; plausible, 13; probability of, 1313; selection of by computers, 666; as stated after

making observations, 13; testing of: see Significance tests; or theory, formulation of, 890. See also Null

hypotheses
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Hypothetical population, 13

I Ching, 524

“I think I think,” 243 (494)

IAS (Institute for Advanced Studies computer), 666

IBP (International Business People), a firm staffed by robots, 169

Idealized problems, 13. See also Additivity, complete; Distributions, improper; Proposition, idealized

Ideas, half-baked: journal proposed for, 169; and notebooks of great scientists, 169

Idempotent operator, 854

Identifiability: and Bayesian method, 875; and Nelson Goodman's "gruesome" paradox, 875

Identity: as an illusion (?), 861; sense of, its dependence upon speed of communication, 1212

“Idol of the market place” (“Tyranny of words”), 1313

"IfffE" 1217

I. I. Good, and one person who has read all he has written, 958

Ignorance: explosion of (Lukasiewicz), 666; formal expression of, 398; about our unconscious minds and
praising ourselves for it, 1212; partial, when probability is used, 13

Ignoring of information. See Evidence, ignoring of

I11-conditioned calculation in population estimation, 1250

Ilusions, optical, and economy, 796

IM (intelligent machine), 666

Image reconstruction, 1111

Image stabilization, 629

Imaginary alternatives, relevance of, 1357

Imaginary results, device of. See Device of Imaginary Results

Imaginary universe or world, 13

Imagination, 397 (34); in dreams, 397 (58); and language, 397 (36)

Immortal consciousness integrated. See Godd

Immortal men, extinction of, by natural selection, 796, 1445, 1451

Immunity, 33

Importance versus urgency, 13

Improper priors, not always justifiable, 1268,

Improper theories, 13

Impulse response function, 854

“In principle” as often meaning “impracticable,” 1420

“Inaccuracy,” 618, 622
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Incentives for probability estimation. See Fees, fair

Incentives, principle of none, in a grading system for game players, 50

Incidence matrix, 136

Independence, 13; causal, 397 (67, 68); in contingency tables, 13: see also Contingency tables; in
contingency tables, evidence in the marginal totals, 929, 1199, 1358, 1420; maximization of, 397 (83),
398; of quadratic expressions, 374

Indeterminism. See Determinism

Index of a library, size proportional to n log(n), 217

Index terms, 397 (43), 398

Indicant space, 700

Indicants in medicine, 636, 700, 755, 798

Indifference, principle of, 13

Induction, scientific, 13, 183, 398, 522, 617, 956, 958, 970, 1160;always used by good mathematicians,
970: see also Probability, dynamic; Bayesian arguments for, criticized, 294; as a consistent metaphysical
hypothesis, 191; defense of, 191; and exponentialentropy distributions, 793; large expectation of, 191;
mechanization of, 183; philosophy of, 1217, 1221; predictive, robustness of, 1420; simplicity of as an
argument in its favor, 844; universal, valid only for extremely large samples, 1420; universal and
predictive, 1420

Inductive methods, continuum of; history of, 1221

Inductivist, as sometimes less prepared to use induction than his opponents, 890

Inequality: for determinants, 8; Liapounov's, 14

Inference: Bayesian (rational), 398; fiducial, 398: see also Fiducial argument

Infinite, "approximately," 13

Infinite Bayes factor, 13

Infinite expectation, 13

Infinite number of hypotheses, 13

Infinite number of parameters, 13

Infinite number of propositions, 13

Infinite population, hypothetical, 13

Infinite probability, 13

Infinite succession of trials, 13

Infinity. See Mathematical convenience

Inflexion, points of, and humps, 13

Information, 854; amount of, concerning one proposition, provided by another one, 77, 397 (47, 48, 81);
amount of, distribution of, 142; amount of, in a proposition, 13, 77, 397 (38, 54, 81); bombardment with
too much, 169; expected in an experiment, 77; and explanatory power, 211; half-forgotten, 13; internal
regeneration of, 397 (58); maximization per unit of effort, 398; mutual, 397 (48), 398; mutual, expected,
77; mutual, as an interaction, 397 (81); probabilistic explication, 505; rate, a "paradox" concerning, 142,
192; rate, Riemannian and Lebesguian, 142; rejection of, 397 (37); retrieval of: see Information retrieval;
rewards of, and quasiutilities, 690A; sacrifice of, for simplicity, 1330; and statistical independence, 397
(48); and sufficient statistics, 77; theory of, 82, 115, 130, 142, 192, 210, 221, 323, 339, 515, 524, 574,
599, 854,939: see also Communication; Entropy; Regeneration; Weight of evidence; theory of, survey of,
376; theory of, terminology and notation of, 77; theory of and "fair fees," 77; utilitarian, 77; vague, 13.
See also Communication ; Fisher's information; Weight of evidence
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Information retrieval, 169, 397 (43-74), 398; and artificial intelligence, 217; classification in as depending
on the customers, 217; cut-down factor in, 397 (48); and decision theory, 523; and the definition of
“definition,” 397 (42); economics of, 217; eighteen potential ingredients of a general theory of, 217; and
information theory, 217; in libraries, often too slow, 169; and measures of association, 957; and
mechanical translation, 217; optimization of hierarchies of memories in, 217; parallel, processing for, 397
(43, 44); probabilistic, 217, 666; and the problem of the nondendriform structure of knowledge (could be
overcome by duplication of documents), 217; and recall, 397 (43-54); speculations concerning, 217,
statistical or weighted, 397 (43, 44, 47)

Informational correlation, 1389

Informational interaction. See Interaction
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Ingenuity traded for money, 397 (62)

Inheritance of acquired characteristics, little evidence of, 1451

Inhibition, 397 (57, 62)

Inhibition of cell assemblies by others, 861

Initial and later digits of numbers, distributions of, 1436

Inititial distribution, insensitivity of conclusions with respect to, 13

Initial probability, etc., 13

Insight, 777, 1367

Inspiration, 397 (72)

Instructions to statisticians by Neyman, 13

Insufficient reason, 13

Insurance, 13, 398

Integral equation, 673, 1111; nonlinear, 398; in population genetics, 207; random, 753; relevant to
foundations of statistics, 398; solution of by use of moments, 398. See also Gauss transforms; Integral
transforms

Integral operator, 854

Integral transforms, bounded, 8a, 18; multidimensional, nth root of, 146, 209, 708; numerical inversion of,
18

Integration: centroid method of, 1100; and the OFT, 1100; midpoint versus trapezoidal method of, 696;
multidimensional, by centroid method, 637, 696 ; over a simplex, 1100; Stroud's method of, 1100; and
truncated cubes, 1100

Intelligence: amplification of, 1338, 1445; of animals, 1212; artificial, 169, 183, 185, 243, 368, 391, 397,
398,476, 521,525, 533, 592, 615, 666, 753, 777, 817, 938, 1235: see also Chess; artificial, and statistics,
592; definition of, 592; explosion of, 397 (33, 34, 78), 753, 861; explosion of versus hydrogen explosion,
1212; explosion of versus ignorance explosion, 666, 777, 1367; and the habit of using good heuristics,
777, 1367, sudden appearance of, 1445

Intelligent machines, 761; and the strongest argument against their possibility, 777, 1367

Intensity of belief or conviction. See Degrees of belief

Interaction: algorithm for and FFT, 146, 209, 708; of bishops, 1235; causal: see Causal interaction;
between events, 397 (81 ); Fourier, 398; high-order, 397 (55, 83); informational, 397 (49, 50, 53, 79-83);
rth order, in multidimensional contingency tables, 398; second-order, 398

Interactionism: one-way, 243 (512, 513); two-way, 243 (513, 514); two-way, needed for ethics, 243 (491)

Interactions: of amounts of information or evidence, 700; generalized, 322; for Markov chains, 322; in
multidimensional contingency tables, and maximum entropy, 322; vanishing, tests for, 322; for weight of
evidence and information, 210
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Interfacilitation, 397 (65, 69). See also Synaptic facilitation

Interval estimation, 398

Intraterrestrial devils, 391, 476, 644

Introspection, 796; and artificial intelligence, 185; using a computer, 1313

Intuition, education of, 1241

Intuitionism (Brouwer), 13

Invariance: as always implicitly Bayesian, 1160, 1227; and density estimation, 701, 810; and initial
probability distributions, 398; under lumping of categories, 1420; and ML estimation, 1078; rejection of
by device of imaginary results, 398; of roughness penalties, 1383; and uniform distributions, 728 (355-
56); and the utility of a distribution, 618, 622

Invariant density, Jeffreys's, a possible generalization, 737 (475)

Invariant estimation, its Bayesian meaning, 1227

Invariant prior: under ellipsoidal symmetry, 1457; Jeffreys-Perk, 618, 622; as a minimax prior, 618, 622,
631, 1278, related to utility, 1160

Invariantized entropy, 618, 622, 1160

Inventory control, and Poisson's summation formula, 1436

Inverse function, 200

1Q, a measure of speed, 243 (502), 615

Irregular collectives, 13, 516; and generalized decimals, 516

“Isms” and de Finetti, 956

Itch, removal of, 243 (508)

Iterative proportional fitting, 322
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Iterative scaling procedure, 322

Jeffreys's influence on my work, 1160

Jacobi transformation and DFT's, 1036

Jacobian matrix: generalized, 1371; predominantly diagonal, 200

Jacobi's identity, 1111

Japanese Standards Association, 643

Jeffrey's candlelight problem, 1369

Jeffreys-Haldane uninformative (improper) prior, 398, 547, 631, 737 (475), 862, 929, 1160, 1199,
1268,1420

Jeffreys-Perks distribution, 398

Jeffreys-Perks law of succession, 398

Jeffreys's contributions to Bayesian statistics, 1160

Jeffreys's invariant prior, 294, 1160; as a minimax prior, 875, 1160

Jeffreys's paradox, 1396

Jeffreys's subjective judgments in spite of his belief in credibilities, 294

Johnson's combination postulate, 398

Johnson's sufficientness postulate, 398, 547, 862, 1420; inappropriate when frequencies of frequencies are
informative, 398; tautologically true if t =2, 398

Judgments, 13; as always vague by definition, 174; consensus of, 636, 1186,1238, 1241; and
discernments, 722 (513-14), 1313; how to make, 290; kinds of, 290; mature, 398; as not known how
made, 1313; if rules given for, not called judgments, 183; in statistics, essential, 156; of subjectivist,
everything grist to mill of, 398; “vagueness of”’, measures for, 724 (77-80)

Jung and astrology, 882, 1322A

Jupiter and sunspots, 882, 1322A

Jupiter's red spot, 1212

Jury. See law

Justice: utilitarian justification of, 1350; in voting, 1001

Justification of axioms (a priori), 13

Karhunen-Loeve representation theory, 854

Keller system, 1338

Kernels, 398; “standard,” 8a

“Kertrix,” 398

Keynes's withdrawal of his belief in credibilities, 294

Keywords to statistical publications, from #750 to #1238, 1266

Kinetic theory: of gases, 1250; and Gauss transforms, 1111

King Solomon's law of eponymy, 1436

Kinkera and EDA, 1330

Kinkus, definition of, 1330

Knowledge: compartmentation of, 721 (2930); at fingertips, defined as quick recall with or without aids,
169; growth of, 890; as a network, 169

Kollektiv, 13 See also Irregular collectives

Kolmogorov's axiom (complete additivity), 13,398, 956,1300

Kolmogorov-Smirnov statistic, approximation of lower tail, 937

Kolmogorov-Smirnov test, multidimensional (?), 1021

Kriegspiel, 1178, 1299

Kronecker symbol and DFT's, 1036
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k-statistics, new formula for, 981

K-transform,708

Kudology, 339, 1436

Kudos receptivity, 1436

Kullback (-Leibler number). See Cross-entropy; Dinegentropy; Weight of evidence, expected

Lagrange distributions: and branching processes, 857; multivariate, 857

Lagrange's expansion: and branching processes, 55; generalized, and a formula of Carlitz, 899; generalized,
and tree enumeration, 413; multidimensional, and stochastic processes, 200

Lagrangian and path integrals, 1333

Lahmu and Lahamu, the first gods, 999

Lambert series, 646

Langevin linear system, 854
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Language, 339, 397; canonical, 397 (77); design of, 13; economical, and the meaning of complexity, 958;
economy of, 524; of the EEG, 1445; handling by machine, 397 (36); and imagination, 397 (36);
nonmathematical, 13; origin of, 524; probability depending on, 13; as regeneration, 397 (38); statistics of,
524; underlying structure, 861; understanding by machine, 861; vagueness of, as contributing to
difficulty of probability estimation, 398. See also English; Linguistics; Style; Translation; Word
frequencies

Laplace and determinism, 1322A

Laplace's formula for the Legendre polynomial, generalization of, 56

Laplace's integral for the Legendre polynomial: Heine's generalization of, 1036; made discrete, 56, 143

Laplace's law of succession, De Morgan's generalization 398, 1420

Laplace transform, multidimensional, 200, 237

Laser: and the finite Gauss transform, 1111; as a revolution in applied science, 890

Latent class analysis, and maximum entropy, 322

Law: as “a ass, a idiot,” 13%; as a frequency distribution, 13; legal, 13; of large numbers,

13, 1436; of large numbers, for random processes, 854; as perhaps irrational, 1351

Laws of nature, basically qualitative (?) (Eddington ), 686. See also Scientific theories

Laziness, 13. See also Rationality, type 11

Learning, 397 (57, 58); definition of, 185; from experience, 929; hints for, 169; a little, 855; by machines,
183, 185; two kinds, with and without reasoning, 185

Least squares: and likelihood ratios, 565; and singular decomposition, 607

Least utility, principle of, 618, 622

Lebesgue measure, 1300

Lecturing, and losing audience one at a time, 1075

Legal applications of hypotheses, 13

Legal logic as largely Bayesian, 1436

Legendre polynomial, 13, 1397; associated, 1036; new finite series for, 56, 972; new finite series for, and
an analogue of Poisson's summation formula, 1436; and trinomial random walks, 140

Legendre symbol and DFT's, 1036 legislation, automatic lapsing of laws (John D. Andrews), 1445

Liapounov's inequality, 14, 38, 86

Library: color scheme for, 1445; index in, 465

Library of Congress, potential capacity of, 169

Lie detectors for androids, 243 (512,513) life: construction of by chemical means, 185; definition of, 391,
476, 644, 1298; human, value of, 1350

“Lightning of the neuron,” 796

Likelihood, 13; and Jacobians, 956; precise, 13; principle of, 1217; type 11, 398 likelihood, maximum. See
ML Likelihood ratio (ratio of maximum likelihoods), 13, 398; for contingency tables, 929, 1199, 1420;
decomposition of, and analysis of variance, 565; generalized, 198; for independence in two-by-n
contingency tables, 398; for multinomials, 398, 547, 862; partitioning of, for contingency tables, 1185;
and test for multinomials, 665; type 11, 398, 547, 862; type II, adjusted for curvature, 398; type II,
approximations for, 1420; type 11, asymptotic distribution of, valid into extreme tail, 1199, 1420; type 11,
sometimes approximately equivalent to Bayes factor, 398

“Lindley's paradox” (attributed to Jeffreys by Lindley), some history of, 1396

Linear filter, 854

Linear graphs, oriented, 7

Linear inequalities, simultaneous, with weights, 536

Linear planning (or programming), 80
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Linear predictor, 854

Linear recurrent sequences and pseudorandom numbers,660

Linear system, 854

Linguistic philosophy, 524

Linguistic transformations, 397 (41, 42)

Linguistics: and authorship, 418, 524; and mathematics, 666; and word frequencies, 130. See also
Language
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Literary text, sampling of, 398

Literature search, and a branching process, 1018

Logarithmic payoff, and a demiurge, 1274. See also Fees, fair

Log-Cauchy hyperprior, 522, 547, 603B (45-46), 862, 929, 1160, 1199, 1420, 1416

Log-factors, 397 (48). See also Weight of evidence

Logic, 13, 339, 1217, 1221, 1235; creativity in, 426; dynamic, 1313; see also Logic, temporal; formal, a
contrast with probability, 13; human and machine, 426, 540, 626; Inadequacy of formal, 13; loose, and
statistics (?), 1026; and Mackie's paradox, 1159; and prediction paradox, 425; and Richard's paradox,
400; and statistics, 1026; temporal (with time element), 1313; temporal, and FORTRAN, 890. See also
Goedel's theorem

Log-Likelihood plus entropy as an objectivity function, 322

Loglinear model, 322, 957; Bayesian, 83, 844; interaction in, 1389; prehistory of, 970

Lognormal distributions: of mineral reserves, 1186; mixtures of, 1016

Longevity, 861,1212

Lorentz force, 898

Loss due to error in diagnosis, various interpretations, 798

Lotteries, fraudulent, and sampling surveys, 1022

Loyalty, main advantage of, 1350

LRL (Lawrence Radiation Laboratory) scattering data, 1200, 1383

LSD, 525

LSD-ESP-EEG, 1445

Lumped parameter system, 854

Lung cancer. See Smoking

Lying by psychologists, 1322A

Macaulay's essay on Bacon, nouns in, 38, 86

Mac Gregor's bump, 1200

Machine: consciousness in, 243 (490-94), 861; ethical, 1350; intelligence in: see Artificial intelligence;
intelligent, and the short transition period from good one to ultraintelligent one, and the danger, 185;
making of "judgments" by if we do not know how they are made, 183; as master, 1350; power of, 666;
psychoanalysis of, 183; rewarded and punished "in hot blood;' 183; as rewarding itself, 185; thinking,
243 (495-99); thinking, definition of, 777, 1367; thinking, Turing's test for, 861; training of, 183

“Machine-building,” my 1947 name for microprogramming, 666, 1419

Mach's principle, 999

Mackie's paradox, resolution of, 673, 1159

MacMahon's Master Theorem, 263, 264, 899

Macrolepidoptera, 38.86

MADM (Manchester computer), 666

Mafia, 1350

Magic not a good explanation, 1421

Magnetic storms and sunspots, 882, 1322A

Mahalanobis metric, 980

Majority rule (generates Condorcet cycles), 871

Mammoth, frozen, cloning of, 1445

Man chauvinism, 777, 1367

Manager, how rational should he be (?), 290

Man-computer symbiosis (should still be called “synergy”), 397 (34)

Man-computer synergy, 77,1015, 1178,1212, 1218, 1367

Marginal ML. See M1, type 11

Marginal totals, 397 (80)

Marginalism, 174, 732 (14-15), 753. 1420

Markov chain, 236, 397 (54, 70) 524; binary and probabilistic causality, 1331; binary, regenerative, run
lengths of, 882; binary, variance of number of zeros in, 237; and complex integrals. 200; derived from
random sequences, 36; frequency count of, joint distribution of, 237, 375; interaction in, 398; likelihood-
ratio test for, 84; order of, and maximum entropy, 322; and population estimation, 1250; regenerative,
822; and state diagrams, 7; ternary, and probabilistic causality, 1331
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Markov probabilities from oriented linear graphs, 136
Markov process, 854; binary, 939; Gaussian, 1343; reduced to limits of Markov chains,
237

Page 294

Markovity, degree of, a measure for, 237

Mars, craters, a lognormal mixture (?), 1016

Mars effect, an artifact (?), 1414

Mathematical art, 598

Mathematical convenience, 13. See also Additivity, complete

Mathematical planning, for a national economy, 80

Mathematical prodigies all, 1445

Mathematical programming, 80

Mathematical theorems, beliefs concerning, 13

Mathematical thought, as perhaps having led to improved languages, 1338

Mathematics: as an experimental science, 1338; of history, 217; of philosophy, 221, 659; pure, probability

in, 13; as requiring terminological inexactitudes, 686

Matrices: direct products, and the DFT, 146, 209, 708; singular decomposition, 398, 607; sparse, 146, 209,
708; sparse, in a definition of clumps, 217; spectral decomposition of and statistics, 1430. See also
Circulices; Matrix

Matrix: approximation to, by singular decomposition, 398; balanced, 411; centrosymmetric, inversion of,
673; colleague and companion, 235; complex, real representation of, 323 (466); equations and singular
decomposition, 607; predominantly diagonal, 235; predominantly diagonal, but inverse not necessarily
s0, 200; product, characteristic polynomial, true but unproved conjecture concerning, 1404; sum,
factorization of, 646; Toeplitz, 673. See also Matrices

“Maturity of the chances,” 520, 928

Maximum entropy, 522, 592, 618, 755, 1160; conditional, 322; for continuous distributions, 322; and the
Gaussian distribution, 322; for hypothesis formulation, 322, 815, 1235; and interactions in
multidimensional contingency tables, 970; and maximum likelihood, a duality theorem concerning, 322;
principle, generalized, 322; with some moments assigned, 322

Maximum expected utility. See Rationality

Maximum likelihood. See ML

Maximum marginal likelihood, 1250

Maximum penalized likelihood. See MPL

Maxwell demon, 13

McCarthy potential, 690A

McCarthy's theorem, 690A

Meaning, 13, 397; assembly theory of, 397 (74-77); and behaviorism, 397 (41); and communication, 397
(38); degrees of, 13, 1313: see also Fuzziness of language; and Degrees of belief, 397 (76); economy of,
397 (77, 78); versus effectiveness of a statement, 97 (76); evolutionary function of, 397 (77); literal, 397
(76); of “meaning,” as a metametalinguistic problem, 397 (40); multisubjective, 397 (76); representation
of, 397 (40-43); and subassemblies, 397 (74, 75); subjective, and causal tendencies, 397 (74). See also
Definition; Semantics

Meaningfulness, degrees of, 1300

Means affect ends, 1350

Mechanical translation, 397 (40, 41, 71), 666. See also language

Medical consultants, implicit utilities of, 636

Medical diagnosis, 592, 666; measures of diversity for, 1397. See also Diagnosis Medical “events,” 798

Medical history taking by computer, 798

Medical records, 666; criteria for preserving, 798; and rationality , 700

Medical research, and hypotheses of small prior probability , 13

Medical statistics, 570, 636, 700, 755, 798, 1017, 1146

Medicine, logical analysis of, 798

Mediocrity versus “elitism,”1338

Mehler's formula, 701

Meier G-function, 398
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Mellin convolution, 398

Mellin transforms, 8a; relation to Fourier transforms, 604 (333)

Memex machine, 169

Memorizing of long sequences of digits, 397 (60)

Memory: in assemblies or single neurons (?), 796; block, 397 (44); in children, 796; clues in, 397 (44); as
dependent upon interest and incentives, 169; distributed, 397 (55, 56), 666; erosion of , loss of detail in,
397 (59); innate, not as important as it seems, 169; long and short-term, 243 (503) ; stereotyping of, 397
(59)

Mendelism, why ignored at first, 1160, 1451

Mendel's laws, 1338

“Mentalism,” 626

Mercury, 705

Mersenne numbers, 900

Mersenne primes: conjectured distribution of, 62; and pseudorandom numbers, 186, 643

Message, final odds of, 574

Metalanguage, axiom of, 398
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Metamethods, 1402

Metaphonetic conjecture, 339 (63)

Metaphysical statement, definition of, 191, 298

Metaphysicality, 243 {492-94, 513-14); changes in with technology, 243 {493)

Metaphysics, 391 (40, 64, 11), 398; pure and applied, 243 {493); and a theory impossible to believe if
true (anticipated by Goethe), 339 (184); of today, as perhaps the science of tomorrow, 243 (492)

Meteorites. See Chondrites

Meteorology, 690A; first and second laws of, 522, 153; forecasts in, their need of odds, 13

Methods, good enough, 398

Micromicrofilm, 169

Microprogramming, 666. See also “Machine building”

Microsonics, 196

Miller's paradox, resolution of 612

Milner's ruling out of all rivals to Doogianism, 844

Mind, 243, 861; conscious and unconscious, 391; Hogben's objection to use of, 156. See also
Consciousness; Psychology

Mind body problem, 243; a quasi-pseudo problem. 243 (491)

“Minds, machines, and transfinite counting,” 626

Mineral reserves. 1186, 1211

Minicommunications. 986 to 992, 1016 to 1021

Minimax entropy, 1160; In diagnosis, 155

Minimax procedures, and invariant priors, 618, 622, 631, 1218; joke concerning, 1357

Minimax property of singular values, 398

Minimax regret, 883

Minimax regret of type II, mentioned, 883

Minimax type 11,75, 115; modified, 80

Minimum chi-squared. 398, 1250

Minimum cross-entropy, 322

Minimum discriminability, 322, 844; and an invariant property of chains, 522

Minimum discrimination information, 1160

Minimum entropy in diagnosis, 198

Minimum expected weight of evidence 322, 1160

Minimum information as a minimax procedure, 844

Miracles, 13; fraudulent, 1322A

Misprints in a table of random numbers, 643

Mittag-Leffler method of summation, 3

Mixed congruential method for pseudorandom number generation, 660

Mixture experiments, 662
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ML (maximum likelihood) estimate, 13; asymptotic properties of not a reason for preferring to a
Bayesian estimate, 398; and Bayesian statistics, 951, 1430; as final expectation when initial
distribution is Haldane's {or generalization thereof), 398; of frequencies unreasonable for the species

sampling problem, 398; generalized: see Bayesian estimation “in mufti”’; as having a superficial
appearance of being less arbitrary than Bayesian estimate, 398; and local maxima,750 (57); as mode,
when initial distribution is uniform, 398; as perhaps not invariant, 1078; of a probability .sometimes
absurd as a betting probability , 1420; relationship to Bayesian methods, 1160; type II (maximum
marginal likelihood), 398, 522, 541, 862, 1365,1420; type Il in econometrics, 875; type 11, an
unproved conjecture concerning 1420; types I and 11, their approximate justification, 398; when okay
for a Bayesian. 1430; worse than Laplace's law of succession, 398

ML/minimum discrepancy (ML/W) probability estimation, 1402

Mobius function, 646; and DFT's, 1036

Mobius sequence, and the Riemann hypothesis, 610

Models, good enough, Bayesian and non-Bayesian, 1420

Modulo 2 addition in cryptography, 1419

Moire patterns, 598; and fundamental particles, 1445

Molecular biology, 398, 1451

Moment: method of summation, 3, 5; problem of, 604 (322), 750 (100)

Moments. 13; of Lagrange distributions, 851; of a simplex, 1100; of a triangle, tetrahedron,
and simplex, 696; of a truncated cube, 1100; a use of by maximum entropy, 323 (462) See also
Cumulants Momentum matrix and probability density estimation.101

Money, utility of, 13

Monotony, approximate local, 1

Monozygotic criminals, 1166

Monte Carlo method, 643; applications of, 195; for Bayes factors, 398; classification of, 195; exemplified
by Hausdorff summation, 398

Mortality and the bomb, 666

Motivation. 13; possibility of in machines, 243(506-7); of various orders, in a machine, 243
(506)
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MPL (maximum penalized likelihood), 322, 659 (135-38), 699, 701, 733 (284-86), 810, 844,
991, 1060, 1080, 1160, 1200, 1341, 1383; and consistency, 701; and the Fast Fourier Transform,
1383; Hermite functions for preferred to Hermite polynomials, 810; for histograms, 810; and
histograms as raw data, 810; and Laguerre functions mentioned, 810; and Legendre functions
mentioned, 810; simulation experiments for, 810

Mu meson, mass of, numerology concerning, 218

MUI (French for UIM), 777, 1367

Multidimensional scaling, 871, 1014

Multinomial-Dirichlet probability, 398, 547, 860, 862, 1420

Multinomial distribution: Bayes factor for, unimodal conjecture for, 860; a Bayesian significance test for,
547, 862, 1230, 1420; and Bayes's argument for binomials, 1228; categories of, equivalent number of,
810; chi-squared for, 127, 238, 1408; discrimination between, and lumping categories together, 211;
discrimination between, and significance, 398; with equiprobability, tests for, 1444; equiprobable, exact
chi-squared distribution for, 1408; estimation in, 398, 547, 862,1160, 1228, 1245, 1402, 1420: see also
Probability , estimation of; estimation in, and Carnap, 844; lumping of categories for, 398; maximum and
minimum entries in, 127; mixed Dirichlet prior for, 398, 547, 860, 862, 1199, 1230, 1420; number of
“repeats” within cells of, exact distribution of, 1408; number of zero entries of, 127; and related
distributions, 1148, 1402; saddlepoint method for, 127, 238; significance tests for, 127, 238, 398, 547,
665, 862; tests for equiprobability for by empty cells, 225; with ordered categories, 1399, 1404

Multiple precision arithmetic, 858; in population estimation (fifty-six decimal places), 1250

Multiple sampling, 398, 547, 862

Multiple-choice examinations, and fair fees, 1181, 1238

Multiplication, variable length, 125

Multiplicative congruential method for pseudorandom number generation, 660

Multiplicative Fibonacci sequences, 660
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Multiplicative models, 1186

Multiplier of the Manchester computer, 666

Multivariate characteristic functions, 376, 604, 646,1034, 1334, 1434

Multivariate normal distribution: Bayesian test for mean of, 174; entropy of, 142; singular, 142

Multivariate notation, 55; as giving analysis profitable impetus, 857

Murder, 13

Music, 13, 796; and absolute pitch, 796; as easier for a computer to produce than non-abstract visual art,
861; language of, 1445; and surprise, 598 See also Chords

Mutation: and cosmic rays, 13; of synaptic strength, 397 (58, 59, 80)

Mutual information, 397 (70, 76), 854

Mutual observation, impossibility of completeness, 1222

Mysticism, 391, 476, 644

Nachwirkungsfunktion, 398

Natural rejection, 339 (257-58), 1212, 1445

Natural selection, 1451; belief in, depending on initial probability judgment, 1421; difficulties in, 1451;and
ESP, 1322A; and the “extinction of immortal men,” 525; and immunity, 796; in machines, 1235; and
semilinearity, 796

NDMPLE, 1383

Neck, sticking out of, 666; by turkeys,

Necker's cube, 615, 617, 980

Necklace, 646

“Need to know,” 1015, 1178, 1218, 1299

“Needle for lecturer” tried out, 750 (85)

Negative feedback, and cows chewing cud, 217

Negentropy: invariantized, 618; in medical diagnosis, 1397

Neo-Bayes-Laplace philosophy, 156, 174, 1160

Neo-Darwinism’s interpretation of evolution, defined, 1451

Neo-Luddites, their potential maltreatment of androids, 243 (499)

Neo-neo-Darwinism, 1451

Neper, 13

Nessie effect in probability density estimation, 1383

Networks, 7; partly random, 243 (502); pseudorandom, the advantage of, 185; random, analogy of with
Zato-coding, 185; random, as containing much variety, 185

Neural density at apertures, 397 (66)

Neural networks: artificial, 397 (36), 592; cycles in, 1401; partly random, 185; simple, more likely to
become consolidated, 185; umbrella shaped, 397 (65)
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Neuron: description of, 777, 1367;individual, as possibly trainable, 796; simulation of, 861

Neurons: binary decimal notation for, 185; in the brain, nonregeneration of, 796; circuits of, 1401;
“forcing”, 1401; number of, 861; primed, 243 (506), 397 (61); refractory, 397 (61 ); reliability of, 397
(36); like Slinkies, 1212; varieties of, 185

Neurophysiology, 185, 243 (503, 506-7), 398, 525, 939; armchair, 796; and EDA, 1330; speculations
concerning incorporation of weights of evidence in, etc., 221. See also Brain

Neurosis in machines, 666

“Neutral stuff,” 243 (496)

Neutron stars, 999

Neutrons and neurons, 1 212

“New York salesman” problem, 80

Newmanry (Hut F), 1015, 1178, 1218,1419

Newspaper English statistics, 38, 86

Newspaper for publishing dreams, 1322A

Newts, 1279

Neymann-Pearson lemma, 398

Nicod's criterion refuted, 958
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Nixon and time travel, 1451

Nodes of Ranvier, equal spacing of, 796, 939

Noise, 753; band-limited, 142, 210. See also Gaussian noise

Non-Bayesians: as Bayesians, 1420; definition of, 1420; as people, 1420

Nondeterministic process, 854

Nonparametric statistics, Bayesian method for, 844

Normal distributions, mixtures of, 1383

Normal recurring decimals, 7

Null hypotheses: as capable of receiving support, 890; and scientific theories, 322; true relative to a sample
size, 631; type 11, 398

Number theory: and crystallography, 186; and DFT, 708; and orderings of candidates, 858; and “prime
words,” 646; and pseudorandom numbers, 526, 660; and the serial test, 36; and the teleprinter problem, 7,
191. See also Mersenne

Numerals, 143

Numerical analysis, 643; and a medical problem, 636. See also Computers; Computing; FFT; Integration;
Rounding-off error'.

Numerology: in astronomy, 764, 837; for fundamental particles, 21 &, 339; physical, 339 (315-19), 705,
709; see also Bode-Titius law

Nylon uppertights, 1212

Nyquist rate, 210

Objective (and subjective) degrees of belief, comparison of, 13

Objective world, why we believe it exists, 729 (492-94)

Objectivity: alleged, 1137;degrees of, 13; at the expense of ignoring information, 13, 162; glorious, a
pretense concerning revealing lack of objectivity , 162 ; superficial appearance of , 13

Oblique stroke, meaning “as against,” 398

Obscurity, the time for which is past, 697

Observable universe, its meaning not necessarily
precise, 339 (330-36)

Observer error, 755

Obvious, overlooked, 1445

Occam. See Ockham

Occupancy problem on a rectangular board, 225

Occupations: and causes of death, 83, 398; of fathers and sons, 83, 398

Ockham-Duns razor, 13, 397 (55, 69), 599, 844, 1420; and maximum entropy, 322

“Ockham's lobotomy,” 736 (375), 755

“Odds entropy” 755

Odds: expected, 13; gambling, 13

Offizier cipher (on the Enigma), 1178, 1299

Oil and gas resources, 1186

Olber's paradox (Christopher Harding), 1445

Olympic games, and Turing, 1015, 1178, 1218

Omni interview, 1212

Operating characteristic curve, 755

Operational research, 80, 1436; workers in, liaison with managers, 290

Operationalism, 243 (495) and de Finetti, 956

Operons (Jacob and Monod),1451

Opinion, differences of, 13

Optical illusions, and economy, 796

Optional stopping: history of, 1277; in statistical tests, acceptable to a Bayesian, 1396

Orderings of candidates: and Poisson's summation formula, 1436; with ties, enumeration of, 858. See also
Voting

Organism, definition of, 798

Organization: optimal size of, 762; and Orgs, 796; theory of, 290, 315, 397

Originality in computers, 1212

Orthogonality in a finite Abelian group, 316
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Orthonormal systems, 398, 701, 810, 854
Oscillating universes, 999

“Other man's other cheek” 1322A

Our Mutual Friend, 86

Overdeveloped countries, 1445

Page references, first page insufficient, 169

Pain: above the semilinear threshold, 796; mystery of, 1322A; and pleasure (in machines), 243

(494), 777, 1367; see also Pleasure; real metaphysical, 397 (64); transfer of to machines, 1445

Paleontology, 398

Paley-Wiener criterion, 854

Panda's thumb, 1451

Panic above the semilinear threshold, 796

Paradox: and the absence of true ones in Doogianism, 1268; of changing a prior, 720 (431); concerning
rate of information, 142; Condorcet-Borda (for voting), 871; of confirmation (Hempel's), 199, 245, 844;
Cretan liar, and Mobius bands (Gordon Serjak), 1445; in diagnosis, 755; EPR (Einstein-Podolsky-
Rosen), 385; EPR and ESP, 1322A; Godambe's, 1332; and God's knowledge that there are arguments
against religion, 1322A; “Gruesome,” 541, 844, 875, 958; Hill's, allegedly resolved, 1268; of induction,
844; that intelligent non-Bayesians are Bayesians, 1420; Kyburg's, 1241 ; Mackie's, 1159; Miller's, 672;
Nelson Goodman's, resolved, 541, 844, 875, 958: see also “Gruesome” paradox; that objectivists are
more subjective than subiectivists,1313;of prediction, 425; Richard's, 400; that teachers will be best
when there is the least need for them, 1338

Parallel measures, 854

Parallel operations in Colossus, 1419

Parameter improvement, automatic, 777, 1367

Parameters: in a law, 13; minimization of their number, even for type Il probability distributions, 398

Paranormal phenomena, 1414; under emotional stress, 13 22A. See also ESP; Parapsychology;

Parapsychologist, "set a psychologist to catch a," 1322A

Parapsychology, 243 (493, 495-97, 508, 512), 822, 1322A; and the Crystal Ballroom, 1338; and quantum
mechanics, 385; and religion, 861, 882,1322A;in the Soviet Union, 861; “through a glass darkly” 861,
1322A. See also ESP; Precognition

Pareto law, 398,1075

“Paris, fabriquee en,” 243 (499)

Parity, 339; breakdown of, 999

Parking, perpendicular, 1445

Parsimony, 1420. See also Ockham-Duns razor

Partial correlation, and spherical trigonometry, 1249

Partial ordering, 13. See also Probability, partial ordering of

Particulate inheritance, 1160

Partitions: Bernoulli-Euler formula for, 606; and the discrete Gauss transform, 1111; and a formula of
Euler, 981; and a formula of Sylvester, 981; identities for, 1111

Partly baked ideas, 339, 525, 796, 1212,1297, 1445 See also Speculation

Path analysis: and correlation for power functions, 1157; and Feynman 's path integrals, 1333; for tracing
a man's influence (?), 1160

Path coefficient, complex, 1333

Path diagram, “continuously infinite,” 1333

Path integration, 1333

Pattern, complicated, often a kinkus, 1330

Pattern recognition, 185, 322, 398, 777, 1367; and botryology , 980; creativity in, 615; and subassembly
theory, 777,1367; and use of quadratic terms converted to linear terms, 1019

Pauline epistles, authorship of, 418

Pbi's. See Partly baked ideas

Peace: by bribery (Dan Herrell}, 1445; at the press of a button, 666

Peakedness, 690A

Page 34



Subject Index of the Good Thinking Bibliography

Pearson's distributions, an intermediate type, 38, 86

Peirce, C.S., his error concerning “weight of evidence,” 1382

Penalized likelihood. See MPL

Pentasyllabic names, 666

Perception: creativity and duality in, 615; and eye movements, 771; hierarchies in, 615 (223); and initial
probabilities, 397 (39); multilayer, 796; and recognition and recall, all Bayesian, 1420; subliminal, and
the subassembly theory, 777. 1367; three kinds of, 615; and topology, 615 (233). See also Vision

Perceptrons, 185, 397 (49); self-organizing, 185

Periodic band-Iimited white noise, 854

Periodic random functions, 142

Perks-Jeffreys estimation, 398
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Perks’s lumping idea “at a higher level,” 1160, 1420

Permanents, 895, 981

Permutability (of events), 398, 617; versus “exchangeability,” 727 (312), 956; for Markov chains, 1221; as
never entirely accepted, 617

Permutation tests for significance of clusters, 1432

“Perplexity.” See Effective number of states

Personality, integrated, by unconscious auto suggestion, 243 (512)

Petersburg problem, 13

Phenotypic space and environmental space, 1025

Phenotypic values of parents, etc., 486

Philosopher: as king, 956; practical, 75

Philosophers: the best, often mathematicians, 115; great (definition), 796 (214); implicitly concerned with
multinomials and contingency tables, 958; and the others as wrong, 722 (513-14); and practical
statisticians, narrowing of gap between, 398; of probability, waking up of, 1160; who are unknowingly
Bayesians, 958

Philosophy: a “dirty ten-letter word” (L. . Savage), 844, 1420: see also Metaphysics; functions of, 1445;
great, definition, 796; and the independence of abstract theory from philosophical interpretation of
probability, 13; as influenced by computers, 796; and numerical methods, wedding of, 810;0f statistics,
1420 and passim

Philosophy of science, 719, 890; Jeffreys’s importance for, 294; lattice structure of space-time, 181;
probability judgments by machines, 183; and a review of a book by Popper, 191. See also Bode Titius
law; Causality; Confirmation, Contingency; Explicatively; Extraterrestrial life; Free will; Foundations :If
probability and statistics; Godel's theorem; Induction; Logic; Multinomial distribution; Paradox;
Speculation; Weight of evidence

Phoenix universes, 999

Phonemes, 397 (45, 51, 66); and Good's consonant, 339 (62); recognition of, 524; regeneration of,
397(39); and subassemblies 397 (60)

Physics, and high-energy or scattering data, 1383. See also Astronomy; Causality; Chaos; Determinism;
Dyson's conjecture; Entropy; Fundamental particles; Gravitation; Numerology; Parity; Quantum
mechanics

Physiological philosophy, 243 (505)

Physiological psychology, 243 (510)

Pi, 13, 397 (60)

Pictures and language, 861

Pigmatic, 196

Pitman's shorthand, explanation of distribution of number of strokes in, 130, 398

Planaria, RNA, and turkeys, 796

Plancherel's theorem, 8a

Plancherel. Watson transform, 8a

Planet, many systems in the galaxy, 882, 1212, 1322A

Planets; motion of, 890; number in galaxy, 391, 476, 644; and satellites, analogy with sunspots,
688,1445; and the tendency to pair off, 688. See also Bode-Titius law

Planned obsolescence, 1445
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Planning and descriptions, 1212 “Plausibility,” 13; gain or loss of: see also Weight of evidence

Plausible inference, 970

Players' ruin, 13

Pleasure, as resolution of conflict, 243 (507). See also Pain

Pleasure center, 339, 525

Point charge, moving, electric and magnetic fields, 898

Poisson; blackwashed, 1436;hiscontributions to science, 1436

Poisson bracket, 1436

Poisson distribution, 1436; approximate, of the number of “repeats” in a sparse contingency table, 398;
and the matching problem, 1436

Poisson trials, 1436

Poisson's summation formula, 316, 1036; application of to spectral densities, 210; discrete analogue
of, 56, 127, 209, 316; discrete analogue of and factorial experiments (?), 1436; and the sampling
theorem of communication theory, 1436; and uniform distribution of angles, 728 (355-56); various
applications of, 1436

Poisson's work, statistical applications of, 1436

Polish cryptanalysts, 1397

Political behavior in a hierarchical society, 795

Political platforms, spatial model of, 795. 871, 966,1014

Politicians, a hormone test for aggressiveness of, 666

Politics, 753. See also Democracy; Sociology; Voting

Pollaczek-Spitzer formula, 236

Pollution, 753
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Polya's random-walk theorem, and winding space, 339(330-36)

Polychotomization, optimal, 755

Polygons, regular, a geometrical property of, 1345

Polymerization, 337, 397 (61)

Polymers: and the frequency of isomers in nature, conjectured as Good's law (later described by Manfred
Gordon, in a lecture, as “prophetic vision”), 200 (378); platted, 1445

Polynomial algebra, and the FFT, 645

Polynomials, “primeval” 660

Polypeptide chains: in distinct species, degrees of similarity, and evolution, 1451; irregular shapes of,
1450,1451

Polyploidy and “instant speciation,” 1451

Polytopes, convex, and mixture designs, 662

Poor Bloody Infantry, 1015, 1178, 1218

Popper: influence of on me, 890; mettle-proving criterion of and its failure to avoid an infinite regress, 191;
philosophy of and its resemblance to Fisherian statistics, 191; and refutation of his argument against
induction, 191; as stimulating even when wrong, 191; as too subjective, 599 (136) ; unreasonable
interpretation of simplicity of, 191; as upside down, 750(19)

Population: composition of, not necessarily described by a single parameter, 1397; contingency table for,
397 (51); estimation of by the removal method, 1250; explosion of, solution for, 666; finite or infinite,
13; genetics of, and a new kind of integral equation, 207; of types " IL, 111, etc., 398

Positive-definite covariance function, 854

Post Office Research Station, 1015, 1178, 1218

Posterior, injecting (not medical), 729 (492-94)

Postulate of impotence, and Hume's principle,617

Potential gradient, 690A; in lightning and in neural membranes, 796

Power functions: correlation for, 792, 1157; for multinomials and contingency tables, 1444

Power laws of sensation (Stevens), a linguistic matter, 796

Power method for calculation of eigenvectors, 398

Power statistic in signal detection, its distribution, 210

Power and strength of significance tests, 1444

Practical difficulties in Bayesian statistics, 13
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Practice, closeness of our theory to, 13

Prebaiting, 1250

Precision fallacy, 13,174, 520, 928

Precision versus accuracy, 755

Precognition: speculations concerning, 339 (151-57) see also ESP and tachyons, 1212; “whispering
gallery” theory , 882, 1322A

Precognitive dreams, caution in evaluating, 861, 992, 1322A

Prediction, 13, 398; of disasters, 1445; method of making one with certainty, 398; paradox
concerning, 425. See also Prophecy

Prediction error, 854

Predictive sample reuse: and multinomial estimation, 1245; and procedural parameters, 1245

Predictivity, 890

Predictor, minimum mean squared-error, 854

Preferences: as discernible but not perceptible, 1357; transitivity of, 1221

Premises uncertain, 1369

Premium Bonds, British, 203, 643

Preposterior analysis. See Device of Imaginary Results

Presumptuousness, definition of, 243 (493)

Prevision, in de Finetti's sense, 956

Priggish principles, 1313

Primary colors, four instead of three, 1445

Prime number: as a postmark, 643; theorem of, 970

Prime words, 646

Primes, 643. See also Mersenne primes

Prime-time locusts, 1445

Primitive concept, 1235

Primula sinensis, 13

Principle of indifference, 1227. See also Bayes's postulate

Principle of minimum expected weight of evidence, 322

Principles, general, obvious but overlooked, 169

Printing, boustrophedon, for saving reading time, 169

Prior: choice of, 293, 1160; conjugate (G. F. Hardy), 522, 731 (449); density in function space, 1060, 1383:
see also MPL; dependence of on its mode of usage, 1277; distribution, and the beta distribution for
binomial parameter (G. F. Hardy), 883; “inducing” of, 1080; “informational,” 875; invariant, 293, 522;
judged by its implications, 547 (429); “least favorable,” 618, 622, 875; “minimal informative,” 875;
rejection of, 720 (431); uncertainty of, 1420
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Priors: families of, 1420; on function space, 1060; geometrical invariance of, 293; for multinomials,
affected by considering contingency tables, 1160; via imaginary bets, 293; via imaginary errors, 293;
via imaginary results, or Bayes's theorem in reverse, 293; via smallest discernible domains, as an in
variant procedure, 293,294, 322

Prisoners used for clinical trials, with compensation, 1146,1272

Prisoner's sentence, depending on probability of guilt, 1217

Prize, unsolicited, for exposition, 316

PRN machine (a machine with partly random networks),183

Probabilistic causality, 397 (67), 928,1336; and an answer to Salmon's criticism. 1263

Probabilistic indexing, 397. See also Information retrieval, statistical

Probabilistic information in small pieces, 1386

Probabilities: conditional (invariably), 221, 1300; estimated, for unique events, 243 (505); higher types
of fuzzier (woollier), 1313; of hypotheses, 75; initial, 617; intermediate, 77; interval-valued, 1313;
metametaphysical, 617; physical, measured by a subjectivistic theory, 617; relative versus absolute,
956; subjective, precise, often judged to be good enough, 174

Probability, 13,20,183,224, 263,264, 337, 339 (256), 398, 413, 521, 598, 645, 668, 696,702,705, 854,
857,1221,1228, 1248; abstract theory of, 13: see also Black box; axioms for, 1300; classical
definitions of , 13;comparative,1313;conditional, Fisher's omission to use a notation for leads to an
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error in the fiducial argument, 970; conditional, when the “given proposition is uncertain,” 890;
definitions of, 13. see also Probability, kinds of; dendroidal categorization of 522, 750 (3); dynamic,
938, 958, 1268, 1300,1338.1396,1420: see also Axiom A4'; Probability, evolving; Time, variations of
belief with; dynamic, and the resolution of controversies, 970; dynamic, and temporal logic. 890;
estimation of, 38, 83, 86,322, 397 (32, 33, 54), 398, 522, 524, 592, 957 , 1060.1080, 1148, 1402: see
also Multinomial distribution; Probability density estimation ; estimation of and degree of regeneration
of a subassembly, 397 (77); estimation of, incentives for: see also Fees, fair; estimation of in

medicine, 636; of an event "at has never occurred, 83,398,735 (191); evolving, 599,666, 844: see

also Probability, dynamic; fallacies, and fifteen ways of comparing kinds of probability, 520,
928;foundations of, 844, 956, 1068; generating function for, iterated, 55; generating function,

pseudo-, 237; generating matrix, 236; Hierarchy of, 398: see also Hierarchical Bayes; history, 1300;
of a hypothesis, 980,1313; interval-valued, 13,112,127, 174,183, 228, 290, 294, 618, 729 ( 492-94),
844, 1160, 1267, 1330: see also Probability, partial ordering of; intuitive, 398, 1267; intuitive,

precise and imprecise, 391; inverse, 13, 1160: see also Bayes's theorem ; judgments of, combination
of, 636,1186, 1238, 1241; judgments of. good and bad, 1313;judgmentsof, higher ‘types” vaguer, but
vagueness matters less. 862; judgments of, by machine, 183; judgments of, Poisson of, 290; kinds

of, 293,322,397 (76) 398, 520,844,928, 1313; kinds of, and Poisson, 1436; and language, 397 (41);
linguistic, 13; logical or necessary, 398, 729 (492-94), 1267: see also Credibility; magic, 729 (492

94); measures of, parallel, 854; measures of, perpendicularity between, 854; modern history of, 844;

as necessary in statistics, 844; as not just mathematics. 750 (3); partial ordering of, 397 (45, 46), 398,
844, 1241: see also Probability, interval-valued; physical, its existence, 398, 956; physical, and the
reason | do not accept de Finetti’s interpretation, 398, 617; physical, subjectively probable, 398;
physical, urn model for. 398; of a probability, 1160; of a propensity (or “chance”). 13, 1160;
psychological 398; qualitative: See Probability , intravalued; Probability , partial ordering of;

simplest useful theory of, 398; small. 13; and statistics, foundations of: see under Foundations of
probability and statistics; and statistics, to motivate some parts of mathematics, 1338; subjective
(personal). 883, 956,1217: see also Degrees of belief; Subjective probability; subjective, of

credibility, 398; subjective, interval-valued, as implying a Bayes/non-Bayes compromise. 1267: see
also Probability, interval-valued; subjective, a necessary extension of logic, 13, 398; subjective,
partially ordered: see Probability, interval-valued; subjective, precise, a “paradox” concerning, 1241;
subjective and semantic vagueness, 890; tail area 1320: see Tail-area probabilities; tautological or
mathematical, 398: see also Probability, kinds of; theories of, 13: see also Probability, kinds of; theory
of, as making judgment more objective, 13, 1313; theory of, purposes of, 13; “types” of, 294, 398, 1160;
upper and lower, 398, 729 (492-94): see also Probability , interval-valued; Probability, partially ordered;
upper and lower, and exterior and interior measure, 1300; upper and lower, as upper and lower limiting
frequencies, 1300; use of for understanding of everything, 398; of war, 498, See also Credibility;
Statistics
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Probability density estimation, 699, 701, 733 (284-86), 810, 991, 1080,1200,1341, 1383; from
histograms, 810; nonparametric, review of literature on, 810; and thermographs, 991

Problem of points, 750 (8)

Product, "indirect," 397 (81, 82)

Products, continuous, an analogue of integration, 224

Prognosis, 798

Program notation, 612

Program translation, 612

Programmers, as necessary splitters of hairs, 666

Programming languages, approaching natural language, 861

Programming manuals, not lucid, 666

Programs: as alterable in Colossus, 1419; as readily changeable, essential, 243 (502)

Progress, as depending on the artificial becoming familiar, 169

“Progressive deepening” in problem solving, 777, 796, 1367

Projection operator, 854

Propensity (physical probability, not necessarily single case), 183, 398, 1217

“Proper and improper” theories, 13
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“Proper” scores, scoring rules, fees or payoffs, logarithmic and quadratic, 690A, 1068, 1181, 1387, See
also Fees, fair

Prophecy (see Divination): concerning computer-aided instruction when terminals are cheap enough, 686;

concerning frequency of isomers in nature, 200 (378); concerning intelligent pocket computer terminals,

686; concerning personal computers for game playing, 666; concerning pulse repetition frequency in
computers, 666; concerning the UIM, 666; concerning ultraparallel computers, 666

Proportional bulges, 643

Proportional trapping in population estimation, 1250

Proposition: atomic, definition of, 169; as a class of equivalent statements, 397 (77); definition of, 13,
1300, 1313; elementary, 1300; empirical, 13; idealized, 13; incompletely defined, 13; involving
probability , 13; “partial,” 13; possibly more than language the basis of thought, 1313; random, 221

Propositional functions, 13

Prospective versus retrospective studies, 928 "Prospector:'1369

Proton, mass of, numerology concerning, 218, 339, 709

Proton and neutron masses, 709

“Provisional restructuring” (microprogramming), 666

Pruning of a game-tree, involves guesswork, 777, 1367

Pseudo-Bayes, 957, 1420. See also Doog; M1, type II; Quasi-Bayes

Pseudoindeterminism, 153

Pseudoprobabilities, 397 (76)

Pseudorandom numbers: advantage of, 195; and determinism, 1221; as flatter than flat-random, 643; and
linear recurrent sequences, 660; multiplicative method for , 643

Pseudorandomness, physics, and free will, 761

Pseudotree, and its "strengths," 974 Psi-squared test, 36, 84, 123, 203, 526 PSR (predictive sample reuse)
in multinomial estimation with collateral information, 1402

Psychology, 13, 185, 243, 315, 525, 753; and communication and causality. 243 (496); and physics,
861. See also Artificial intelligence; Consciousness; Mind; Parapsychology

Psychophysical parallelism, 243 (496); implausible, 243 (513)

Public choice, 795, See also Democracy; Voting

Public opinion surveys, 13

Page 303

Pudding, proof of, in the eating, 731 (449). See also Device of Imaginary Results

Pulsars, 999

Punctuation, rationalization of, 666

P-value, 1320, 1396; diminishing significance of as sample size increases, 1320. See also Tail-area
probabilities

Pythagoras, generalized, 13, 1354; “physical” interpretation of, 1371

Quadratic expressions: independence of, 374; joint characteristic function of, 646; joint characteristic
function of, and the noncentral Wishart, 1434; joint cuamulants of, 646; in Markov-chain frequencies,
375; and prime words, 646

Quadratic form: with chi-squared distribution, 621; distribution and cumulants, 210; and generalizing
Pearson's X2, 1399; minimax property of, 398; in nonnormal variables, 1034

Quadratic indexes of homogeneity and heterogeneity, 1397. See also Diversity

Quaderatic loss, local, 618

Quality control, 13, 882

Quantity emerging out of quality, 686

Quantum mechanics, 339, 499; and Brownian motion, 1333; and conscious beings (Wigner), 882, 1322A;
and dualism, 398; equivalence of Heisenberg's and Schroedinger's formulation of, relevant to probability
density estimation, 701, 810; and God, 385; and multiple time series, 1333; and mutual observation,
1222, prior probability of (the truth of its observable implications), 890; probabilities in, 13. 956; short
partial description of, 882, 13 2~ A ; stranger than (consistent) science fiction, 666, 882, 1322A; why
11/112 occurs in, 339 (153), 1333; and Yoga, 385

“Quasi,” as sounding less pseudo than “pseudo,” 1420

Quasi-Bayes, 1267, 1420. See also ML, type 11
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Quasigod, 391,476, 644. See also Godd

Quasi-pseudo problems, 1445

Quasireligion, fraudulent, 1322A

Quasistellar radio sources, 520, 928

Quasiutility, 737 (475), 958, 1160,1217, 1278; in diagnosis, 755; and medical records, 700
Queen's highways, 929

Questioning of questions, 243 (492)

Questions, and whether the right ones are asked, 520, 928
Queues and branching theory, 1436

Queues with several different types of customer, 200
Quiescent positions in games, 521, 777,1367

Quotation marks, square, for inexact quotations, 666
Quotient groups, 209, 316

Radio, microminiature, 397 (35)

Radio astronomy, 323, 323A

Radon-Nikodym derivative, 854 RAN D's million random digits, 643

Random, at, 13

Random motion on an Abelian group, 20

Random numbers, 7: see also Pseudorandom numbers; applications of, 643; philosophy of , 643, 697; and
Premium Bonds, 203; production of, 13, 643; tests for: see Serial test; Tippett's, 478

Random propositions, 221

Random selection of universes, 398

Random sequences, 398, 516, 643; infinite, mentally convenient but not strictly operational, 162

Random variables, 13; clustering of, 1248; functions of, having identical distributions, 1334

Random walk: on an Abelian group, 20; and analytic continued fractions, 141; conditions for recurrence in,
37; and a discrete analogue of Poisson’s summation formula, 1436; on knowledge network, 169; Polya's,
generalization of, 37; recurrent right-handed, 140, 236; trinomial, and Legendre polynomials, 140

Randomized and pseudorandomized substantialization, 186

Randomized design and the suppression of information, 520, 643, 928

Randomness tests for. See Markov chain; Multinomial distribution; Serial test

Randomness and emergence, 697

Ranking, 871. See also Orderings of candidates

Rare events, 13

Rat finks (Rattus finkus), 1250

Rate of transmission of evidence, 574

Ratio, distribution of, 604, 1035

Ratio club, 243 (490)

Rational, not rational to assume that everybody is, 883

Rationality, 13, 956; benefits of, 290; complete, impossibility of, 290; degrees of, 290; in diagnosis. 798;
and Harper's summary of my views, 890; in information retrieval, 523; of medical consultants, 636; and
medical records, 700; principle of, 13, 112, 397 (39), 1313; social, various difficulties in, 1350; teaching
of, by appropriate elementary courses, 1338; theory of, 183; of two types, 398, 720 (431 ), 1160, 1313;
of two types, and resolution of controversies, 290; type II, in diagnosis, 755; ultimately to be understood
even by judges, 1338; and whether to vote, 883. See also Decision theory; Utility
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Rat's memory, 777, 1367

Rattus finkus, and Rattus rattus, 1250

Ravens, black and jet black, 1420

Rayleigh variates, generalized, 1457

Rayleigh-Parseval formula for DFT’s, 316, 1036

Rayleigh-Ritz method, 699, 701, 810

Razor, sharpened, 599

Reactionary representation, 708

Reading: audiovisual, 339 (137-39); fast, 169, 796; when sleepy, and the effect on perception, 796
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Real metaphysical pain, 243 (512-14), 397 (64)

Real realism, 1445

Reality and fantasy, distinction between, 397 (59)

“Reasonable,” 13

Reasoning: electronic, 13; fallacious: see Fallacies; as logic plus probability, 13, 397 (38); as reducing
freedom, 547 (428); versus statistics, 721 (29-30). See also Rationality

Recall, 397 (36, 43-54), 398; creativity and duality in, 615; immediate to long-term, 397 (72, 73); long-
term, and “meaning,” 397 (77, 78); perfect, 397 (59); temporal, 629; when difficult, perhaps aided by
changing the EEG frequency, 169

Recognition, as a Bayesian process, 13, 1338,1420

Recurring decimals, normal, 7

Reductionism, 617; its possibility merely a semantic problem, 697

Redundancy: in the brain, 397 (36); of humanity, 397 (34)

Referees: compensating and fining of, 169; fallible, like people, 643

Refutation, a Bayesian explanation of its importance, 890

Refutation, “honest attempts at,” importance of follows from inductivism, 890

Refutation and confirmation, 398

Regeneration, 397 (37-40, 46); approximate, of an assembly, 397 (57); and economy, 397 (37); as error
correction, 397 (37) ; as gaining or losing information, 939; generalized, 376, 796; hierarchical, 397 (38,
39); and language, 397 (38); and meaning, 397 (39); of phonemes, 397 (39); probabilities, 397 (37, 38,
57,62, 77); as suppression of information, 520, 928; in a transmission line, 939

Regenerative Markov chains, 822

Regression: an early Bayesian form of, 875; fallacy of, 520, 928; and phenotypic values, 486; and
probabilistic causality, 1317

Regular process, 854

Reincarnation, 999; biological, 1445

Reinforcement, 185, 397 (36, 46,66, 77)

Relativity, 898; and “winding space,” 323 (448), 339 (330-36). See also General relativity; Special
relativity

Relevance, 13, 753; of index terms, 397 (58); measures of, 217

Reliability: of complex systems, 986; with unreliable components, 185

Religion: ancient, possibly twaddle, humbug, and balderdash, 1414; arguments against, God knows,
1322A;and parapsychology, 861, 882, 1322A; Pascal's argument for, 1322A ; and science, 882, 1322A.
See also Godd; Pauline epistles; Yoga; also consult God

Repeat rate (Gini's index), 38, 398, 524, 547 , 862, 1201, 1361; of amino acids in polypeptides, 1450; in
clinical medicine, 798, 1397; of orders, 1393; unbiased estimate of,1397. See also Diversity

Repeats: within cells of a contingency table, mean and variance of, 1199; in a contingency table, 1199,
1365, 1420; in cryptanalysis, 1386; number of, distribution of, 547; s-fold, 1468, 1469

Repetitive sleepy thought, 397 (58)

Reproducing Hilbert space, 854

Research : encouragement of, 690A ; post subsidization (? G. Tullock), 690A

“Reserve list” of scientists, 1015, 1178, 1218

Resonance, 397 (44)

Response surfaces, 662

Responsibility, allocation of, 315

Results, imaginary, 398. See also Device Retention, short-, medium-, and long-term, 777, 1367

Reticular system, 796

Reverberation, 397 (61)

Reversed-digit representation, 708

Reviews. See Book reviews
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Reward and punishment, 397 (77)

Ricci's formula, 701

Richard's paradox, 400

Riemann hypothesis: and the pseudorandomness of the Mobius sequence, 610; a reason for believing it,
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610

Riemann zeta function, 598, 610

Riemann-Christoffel curvature tensor, 701

Riemannian metric in parameter space, 1160

Rights of slaves, animals, and machines, 1350

“Rigor mortis,” 1160

Rim (cyclic word), 646; irreducible, 646

Risk, theory of, 112 See also Rationality

RNA (ribonucleic acid), 1451; as food for thought, 796

Robot, 397(63, 76, 80); unconscious mind of, 1350

Robotics, Asimov's three laws of, 1350

Robustness: of Bayesian methods, 398; and the Device of Imaginary Results, 1420; with respect to choice
of hyperhyperparameters, 1420

ROMS (Resources of Modern Science), 1386

Room 47, 1015, 1178, 1218. See also GC & CS

Roots of unity, 127, 974, 1408. See also Arrays; Cumulants; DFT; FFT; Polynomial algebra

Rote learning, 777,1367

Rothman's law, 764

Rotor in Enigma, 1015, 1178, 1218

Rough paper, electronic computer as, 397 (34)

“Roughness,” 322; multidimensional, 659 (137-38); penalty for, 659 (135-38), 699, 701, 810, 1060, 1080,
1383: see also M PL; penalty for, general forms of, 810; penalty for, invariant under rotation of axes,
1341, 1383; penalty for, iterative determination of, 810; penalty for, maximum possible value of, 810; of
a probability density curve: see also MPL; putative, 810

Roulette wheel, electronic, 203, 643. See also Wheel

Rounding-off errors, 643

Rounding-off noise, 142, 210

Rows, columns, shafts, ranks, files, turnpikes, spurs, and corridors, 322

Royal Statistical Society weekend conference (1951), 1137,1160

RSPCA (Royal Society for the Prevention of Cruelty to Animals), and the philosophy of pain, 861

Rug. See Carpets

Rule 1 for the statistician (look at the data), 738 (326-27)

Rules, 13. See also Axioms, as combined with rules and suggestions

Run lengths in Markov chains, 822

Runs, 36; true and apparent, 822

Ruritanian correspondence, 708

Russell, knocked, 754

Russian vocabulary, distribution of, 398

Ryle, brilliant, lucid, and wrong, 243 (491)

Saccadic movements of eyes, 629

Saddlepoint approximations, 3; and differences of powers at zero, 225, 238; for the multinomial, 127; and
probability-generating functions, 127, 140, 238

Safecracking, 20

SAGE, 666

Salzburg conference, 617

“Sameness,” definition of, 221

Sample: basic and nonbasic, 398; effective smallness of, 398; survey and fraudulent lotteries, 1022

Sampling: a compromise between systematic and random, 735A (275); effective rate of, 210; to a foregone
conclusion, 875, 1396; simple, 398

Sampling space, 398. See also Alphabet Sampling theorem for band-limited signals, 142

Sand, burying heads in, and whistling, 174

Saporology,169

Savage-Undley argument, 750 (65)

“Scalar indicial,” 645

Scattering data, 1200, 1383
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Scharnhorst, sinking of, 1178,1299

Scheffe's mixture problem, 662

Schroeder-Bernstein theorem, 1222

Schroedinger wave-function, a telepathic field (?), 1322A

Schroedinger's “cat paradox,” 882, 1322A

Schroedinger's equation and Feynman's path integrals, 1333

Schwarzchild singularity, 788A

Science: anti-intellectual (Mencken), 1322A; at fingertips, 169; hard, definition of, 1330; and religion, 882,
1322A

Science fiction, 243 (492); anticipations of better than those of statesman (Russell), 169

Scientific ability, analyzed as a mental habit, 169

Scientific communication, 110, 686

Scientific induction. See Induction, scientific
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Scientific methodism, 243 (491)

Scientific speculation. See Speculation Scientific theories, 13: see also Laws of nature; as null hypotheses,
322, 631

Scientist, if not a philosopher, a technician, 191

“Scientist Speculates, The,” 339, 1212

Sculpture, number of pieces latent in a block of stone, 243 (504)

SEAC, 666

Search trees, 1201, 1361

Seismology, 323 (448)

Selection for an attribute harmful to bearer, 1451

Self-adjoint operator, 854

"Self-consciousness," possibly largely a linguistic matter, 861

Self-consistency. See Consistency

Self-interrogation, optimal amount of, 398

Semantic information, 397 (38)

Semantics, 397; and economy, 368; relevance of to artificial intelligence, 368; statistical, 397 (45, 46) ; and
thought, 777, 1367. See also Definition; Meaning

Semi-Bayesian procedure, 1250

Semiformalizing, 1217

“Semilinearity,” 796

Semitone, 13

Sensations, subjective, and interpersonal comparisons, 243 (495)

Sensitivity analysis. See Device of Imaginary Results

Separateness: feeling of, dependence of on slowness of communication, 861, 1212; as an illusion, 243
(497); index of, 1432, 1441

Sequence, totally monotonic, 398

Sequential analysis, 13; history of, 732 (14-15), 1201, 1361; and Turing, 732 (14-15)

Serial test (for random numbers), 162, 203, 526; for arrays, 123; correct use of, 36 ;
misuse of, 520, 643, 928

Series, transformation of, 86, 398

Series of de Morgan, generalization and applications, 900

“Set,” psychological, 397 (60, 64, 66, 75)

Shanks's method of summation, 86

Shape recognition, 796

Sharpened razor, 736 (375), 958; and complementarity, 724(77-80) ; and the hope that philosophers will try
to refute it (and fail), 890. See also Explicativity

Shift-register, in Colossus, 1419

Shift-register feedback, 643

Shift-register sequences, 7

Shrinkage estimators, 1420

Sidelobes, 323, 323A
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Sierpinski sponge, 1075

c-age, 13

Signal detection: in a Gaussian model, 142, 192, 210; perfect, 854. See also False-alarm probabilities;
Gaussian source

Signal-to-noise ratio, matrix for, 142

Significance tests, 398, 416, 1217; choice of in advance, 174; chosen after an experiment, reasonable,
dangerous, and often done, 174; combination of, 78,174, 398, 734 (368), 753, 960; and ignoring
unpublished failures, 169; interpretation of, 928; and more than ofle on the same data, 174; as not perfect
but the best available, 547 (430); as not to be kflocked, 631; in parallel, combination of, 174, 733 (284-
86) ; power and strength of, 1444; for rank of matrix, 398; and sample size, 631, 1320; in series,
combination of, 732 (14-15); for simple and composite null hypotheses, 631 ; and trading robustness for
power, 174; weighted combination of, 78. See also Contingency tables; Markov chain; Multinomial
distribution; Surprise, index of

Silica in chondrites, 1200

Similarity, index of, 1453

Simplex: lattice designs for mixtures of, 662; moments of, 1100; regular, angles between “faces” of,
1371; uniform distribution in, 398; volume of in terms of edges, 696

Simplicity, 13, 322, 398, 599, 1160; and beauty, 861; in the brain of the beholder, 1330; as brevity, 1330;
from complexity from simplicity, 1451;and ‘entrenchment,” 958; relative to a field of activity, 958; and
Surprise, 82. See also Complexity

Simplification by simulation, 666 simulation. See Monte Carlo method simulation of brain, 397 (34)
singular decomposition: and intertwining of the singular values, 398; of a kernel, 398; of a matrix, 398,
607, 1354; and Vinograde's lemma, 1335

Singular functions and gambling, 1075

Singular process, 854

Singular series, possibly of use in statistics, 127

Singular values of a matrix, intertwining property, 398

Singular vector of matrix, 398

Singularity, between probability measures, 854

Sino correspondence, 708

Sino-Ruritanian representation, 708
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Skill, and the difficulty of transferring conscious understanding to the unconscious, 185

Skin banks, 33

Sleep, 243 (509), 339 (127, 130), 397 (57,65,72, 80); and “cooling the economy,” 777, 1367; and delta
rhythm, 525; a possible function of, 525

Slide-rule, generalized, 13

Slinky, and vibrations of DNA, 796, 1445 Smith's (Adam) “hidden hand,” 1350

Smith's (C. A. B.) statistic, 1199

Smoke, where there is smoke there is (Wheeler), 1322A

Smoking, 13; and the bitter end, 339 (365-67) and lung cancer, 228, 339 {365-67), 1389; and lung cancer,
and weight of evidence, 570

Smooth, the, and the rough, 1330

Smoothness, 13

Social choice. See Democracy; Voting

Social choice and surfaces of constant societal loss, 795

Social implications of computers, 339 (192-98), 666, 861

Social problems, 397 (34)

Socialism, 753. See also Computers, as making capitalism and socialism possible

Society, control by machines, 339 (192-98), 666, 861

Sociology, 753; mathematical, 795; one of the most important problems in, 861; of statistics, 156. See also
Crime; Democracy; Voting

Solar system, 705; origin of, 688

Solipsism, 13; communal (Berkeley) and quantum mechanics, 882, 1322A; and de Finetti, 956; as not
disprovable, 1436; as not implied by a subjectivistic theory, 13
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Solipsists, card-carrying, not known to me, 1436

So-much-or-more method, 13. See also Tail-area probabilities

Soul: of a dolphin, 777, 1367; of a machine, 777, 1367, as offered in a bet, 1420

Souls, using up of, 1445

Source (of information), 397 (37)

Space: curvature of, Einstein's formula for, 339 (330-36); dimensionality of, 339 (330-36);as divided up by
hyperplanes, 966, 1404; of functions, 13: see also MPL; isotropy of, undermined, 339 (330-36); as not
needing to close on itself, 339 (330-36); winding, 339 (330-36)

Space-time, lattice structure of, 181

Spatial models of political platforms, 795, 871, 966,1014

Special Relativity, 898

Special selection, “paying factors for,” 929

Speciation, not always gradual, 1451

Species sampling problem: and DNA homology, 1397; estimation of population frequencies for, 38, 86,
398,522,524, 960; goodness of fit test for, 1027

Spectral analysis, 210

Spectral decomposition: of a linear transformation, 398; of a matrix, 1250

Spectral distribution function of a sequence, 1343

Spectrum, discrete, and rank of covariance matrix, 192

Speculation, 339, 397 (32), 1212, 1445; as equaling thinking (Hayek), 796; on perceptrons, 185; in science,
function of, 525 ; succinct, 1445. See also ESP

Speech center in brain, and whether a chimpanzee has one, 796

Speech perception, 615

Speech recognition without tuition, 592

Speeds, visual (David Hughes), 1445

Spelling, rationalization of, 666

Spherical distributions, 1457

Spherical trigonometry, partial correlation and beer, 1249

Spheroids, volumes of, 709

Spike frequencies in neurons, 796

Spin of fundamental particles, and winding space, 339(330-36)

Spirits only in some kinds of systems, 861

Spiritualism, the weight of evidence for, often zero, 861

Splitativity, 690A

Split-brain experiment, proposed for ESP, 1322A

“Spread” of several random variables, 1248

Sprocket holes in teleprinter tapes, 1419

Square root: law of for solving problems, 533; rapidly convergent series for, 900; of 2, binary expression
for, 526

Squared.error loss, 956

Squares, sums of, in the theory of numbers, 127

“Squariance,” 795

Squashing of frequency count, 398. See also Flattening constant

Stability of social groups by music, not by rationality,666

Stabilized images, fractionation of, 796
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Stable distribution, 604 (325-26); characteristic functions of, and chaotic environment, 224; for
generalizing multivariate analysis, 724 (77-80); multivariate, 724 (77-80), 1034

Standard of living: increase at low cost possible by saporology, 169; and stationery, 987

Star magnitudes, 13

Starvation, 753

State diagrams, 7

State of mind, 13

Statements in canonical form, 397 (41)

States, effective number of: of the brain, 169; of a continuous record, 169
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Station X, 1015, 1178, 1218, 1299. See also GC & CS

Stationary process, in various senses, 854

Stationery and standard of living, 987

Statistic, “efficacious,” “simply efficacious,” and “largely efficacious,” 174

Statistical consulting, block diagram for, 198

Statistical fairy-story, 1338

Statistical mechanics, 13; and cross-entropy, 322; and maximum entropy, 398; as a null hypothesis, 398

Statistical theory of probability, 13. See also Frequentism

Statisticians: increasing demand for, 1338; as in a position to be unscrupulous, 174

Statistician's stooge, 199, 245, 643, 520, 928; and randomized designs, 970

Statistics: elementary curriculum for, 1338; foundations of: see Foundations of statistics; future of, 1276; as
having the purpose of increasing objectivity of subjective judgments, 174; history of, 156, and passim;
and how its history gets covered up, 1160; of language, 524; philosophy of as important as its
mathematics, 156; published, biased in favor of what Is interesting, 169; versus reasoning, 721 (29-30);
as reducible to probability(?), 13; sociology of, 156; of statistics, 13, 753; and today's problems, 753. See
also Bayes; Information; Probability; Rationality

Statute Book of Nature, as empty (R. 0. Kapp), 599

Steady-state universe, 788A, 882, 1322A; and big-bang, synthesis of, 999

Steak from sawdust, 1212

Steckers, 1386

Stein's paradox, need to go Bayesian, 293

Stereographic projection in statistics, 293

Sterilization, reversible (William Tobin), 1445

“Stimulus-response,” too crude, 796

Stirling numbers: of first kind, 238; of first kind, asymptotic approximation to, 225; of the first and second
kinds in the same problem, 966; geometrical interpretation of, 966

Stoogian observations, 199, 245

Stork theory of babies, equal time for, 1445

Street urchin, Bross not, 722 (513-14)

“Strength” of a significance test, 1444

Strongly parallel probability measures, 854

Stroud's method of integration, 1100

Structural inference: Bayesianity of (with improper distributions), 1227; refuted (?), 723 (337.39);
surreptitiously Bayesian, 725 (52), 1227

Structure factors in crystallography, 52

Style, statistical analysis of, 418, 524. See also Exposition

Subgoals in problem solving, 777, 1367

Subsubassemblies, 796

Subassemblies (of cells), 397 (43, 54-74), 980; connectivity of, 397 (57, 62); and the Gestalt theory, 796;
“half-life” of, 397 (57, 61) ; and phonemes, 397 (60) ; and Unconscious (preconscious) thought, 397 (58),
615 (223), 796; uninhibited in sleep, 397 (58). See also Subassembly theory

Subassembly theory, 243, 339 (127, 130), 525, 615, 666, 771, 777, 796, 861, 1367; and future ultraparallel
computers, 861. See also Sleep; Subassemblies

Subjective (personal) probability: de Finetti's radical position on, 956; denial of as an example of its use,
890; foundations of, 956; and meaning, 368, 397 (38). See also Probability, subjective

Subjectivism: versus credibilism, 398; as swept under the carpet, 1137

Subjectivity, another name for common sense, 750 (50)

Subset, “recognizable,” 398

Substantialism, 411, 929, 980

Substantialization: of binary patterns, 52,186; n football pools, 52; points in (to represent clusters 376; of
sign sequences, randomized, and crystallography, 186

“Substantially right," 13

Subtilisin (Bacillus subtilis Carlsberg), 1451

Sufficient statistics, insufficient if the model is wrong, 520, 928

“Suggestions” necessary for neo-Bayesian theory, 13,1313 see also Axioms, as combined with rules and
suggestions
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Summability: Euler, 398; Hausdorff, 398; Shanks, 86, 398

Summation: of a classical divergent series, 4; of divergent series, 3; of divergent series, and the moment
method, 5; of divergent series, regularity of general method, 6

Sums, cumulative, and multiple contour integration, 236

Sums of squares, 1282; Cuthbert Daniel's adjustment, 1453

Sunspots: and analogy with planets and satellites, 688, 1445; and “descendents” of, 688; and Jupiter, 882,
1322 A;and magnetic storms, 882, 1322A

Sun Tsu's theorem, 708. See also Chinese remainder theorem

Super-mind (network of UIP's), 777, 1367

Superpopulation, 13, 398

Superstition, 13

Support, 13

Suppression of the uninteresting as a source of bias, 520, 928

“Surgery” in bump evaluation, 1200, 1383

Surgery versus medical treatment, 636

Surprise: biological function of, 82, 1396; and coincidences, 734 (368); and diversity, relationship to, 1397;
index of, 82, 734 (368) 1274, 1396, 1420; index of, generalized, 690A, 723 (337-39), 618, 755; index of
for the multinormal distribution, 82; index of, quadratic, logarithmic, and generalized, 1397; measures of,
1396; as a reason for looking for new hypotheses, 398,1396

Surprise, tail-areas, and Bayes factors, 82

Survival of humanity, 397 (31, 34)

Symbiosis, biochemical, 397 (34)

Symbiotic selection, 1451

Symmetric function, elementary, 13

Symmetric sequence, 398, See also Permutability

Symmetry, 13, 398

Synapses, 777, 1367

Synaptic facilitation, 397 (55, 58, 59)

Synaptic “juice,” 777, 1367

Synaptic strengths (quantized?), 397 (58, 59,80)

Synchronizing pulses in Colossus, 1419

Synergy: between man and computer, anticipated in Colossus usage, 1419; as not “symbiosis,” 666

Syntax: in classification systems, 217; of pictures, 861

System: of communication, 243; complex, 796; definition of, 753

Tachyons, 882, 1322A; and precognition, 1212

Tail trouble in density estimation, 1200,1383 Tail-area
probabilities, 960, 1320, 1396;and approximate relation to Bayes factors,174, 398: see also Bayes factor;
and Bayes factors, 416, 1269, 1320, 1420; Bayesian justification of when justifiable, 1273; and Daniel
Bernoulli, 1269; and the dependence of their interpretation on the sample size, 1269; extremely small,
available after looking at the outcome, 162; of 5% often grounds for repeating an experiment, 174; of
5% unconvincing, 796; fixed, not equivalent to a fixed degree of provisionality of rejection of the null
hypothesis, 75, 416, 1320;harmonic mean of,174; and how to dwindle them, 1414; as irrelevant possibly
to the null hypothesis, 174; as not complete nonsense, 724 (77-80) ; as not at tail end of usefulness, 547,
862; and tile reporting of actual values not just inequalities, 722 (513-14); weighted combination of, 78;
and why 5% is conventional, 722 (51}-14) See also P-value; Significance tests, combination of

Taking-for-granted-ism, 196

Tanganyika (Tanzania), 1186

Tanning factory at Fenny Stratford, ugly and smelly, 1015, 1178, 1218

Tapes, magnetic, sixteen applications of, 169

Taste, science of (“saporology”), 169

Tax returns, billions of man-hours wasted on, 666

Teachers versus computers, 1338

Teaching: of elementary statistics and probability, keynote speech on, 1338; the fundamentals of as too
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often ignored, 169; how to learn, to reason, and to create, 1338; how not to do statistics, 1338; how to
think, 750 (65)

“Tea parties” in Newmanry, 1015, 117&, 1218

Tea-tasting experiment, 520, 750 (62), 928

Technique versus understanding, 1338

Telepathy, 243 (496, 508, 512, 513), 339 (164-65); and God (d), 391, 476, 644. See also ESP

Teleprinter: problem of, 7, 136, 191; tape for, as input to Colossus, 1419; tape for, its strength, 1015,
1178, 1218; wheel for, 136

Temporal summation, 397 (61)

Tensors, and roughness penalties in density estimation, 699, 701, 810, 1341. See also Fisher's
information
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Terminology: and the mention of the old terms, 727 (312); possibly more important than theorems,
1351

Terrorism, the main objection as leading to ruthless governments, 1350

“Test,” in clinical medicine, 798

Testery, 1419

Testimony, uncertain, 1369

Tests of hypotheses or significance. See Significance tests

Textbooks: and guessing the reader's questions, 686; as written with scissors and glue, 1330

Theorems, their “wherefore” versus their formal proofs (de Finetti), 956

Theories, scientific. See Scientific theories

Theory: abstract: see Abstract theory; definition (at least 1% accuracy), 999; descriptive or prescriptive
(normative), 1313; impossible to believe if true, 339 ( 184) ; improper, 13; of numbers: see Number
theory; of probability, 13: see also Probability, theory of; of types for probabilities, 1160

There-You-Are model of the universe, 999

Thermodynamics: equilibrium in, 398; fourth law of, 666, 882, 1322A, 1451

Thermographs and probability density estimation,991

Thesaurus, mechanical construction of, 397 (71)

Theta functions (Jacobi’s formula), 937; Poisson's formula for, 1436

Thing, Russell's definition of, 980

Thinking: and cookbook, good mixture of required, 1338; definition of, 777, 1367; in machines, 243 (498);
nonlinguistic, 861 ; prelinguistic, 796; and sensations, 777, 1367 ; unlike consciousness, definable for a
machine, 861

Thought-word-thing-engram tetrahedron, 397 (40)

Thunder, 796

Thyratron ring counters, 1419

Thyroid carcinoma versus simple goitre, 755

Time: backward: see Backward time; delay of in neural
networks, 397 (54); direction of, and whether it should be axiomatized jointly with causality, 180;
elapsed, judgment of, 397 (59) ; end of, 1445; sequence of (neural representation of), 397 (69); variations
of beliefs with, 13: see also Probability, dynamic. See also Space-time

Time series, 17. See also Gaussian noise; Markov chain; Random walk; Serial test Time-invariant systems,
854

Time's arrow, 1445. See also Backward time

Titius-Bode law. See Bode Titius law

Today's problems, and statistics, 753

Toeplitz matrix, 1111, 1343

Tomography, 670

Toroidalization, 1383

“Total evidence,” rule of, 730 (104-5), 1221

Totally monotonic sequences, 398

Tournaments. See Grading

“Trout comprendre c'est rien louer,” 761

Tracheal deviation, 755
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“Trade union” activity, 666

Transfer function, 854

Transfinite counting, 626; versus Godel's theorem, 761

Transformational grammar, 861

Transformations: adjoint, 8a; to normality, 960

Transgeneration, 397 (39)

Transistors, as perhaps no worse than murderers for control of society, 1350

Translation, 397; mechanical, 183, 397 (40, 41, 71); mechanical, and the need for an intermediate and less
ambiguous language, 169. See also Language

“Transmission of matter” by radio, 882, 1322A

Transplantation, 33

Traps and animals, symmetry between, 1250

Trees: for decisions, 777, 1367; dichotomous, and two-by-two contingency tables, 398; enumeration of,
413; in information retrieval, 217; rooted and ordered, enumeration of, 200

Triangle, vanishing, 598

Trientropy, 618, 690A, 755

Trigonometrical identities, 1036

Trigonometrical interpolation, 142

Truth, suppression of some to communicate. 1330

Truth tables, 13

Turing, and empirical Bayes, 38, 86

Turing machine, 426, 540, 626, 666

Turing-Good formula, 522

Turing's bicycle, 1015,1178, 1218

Turing's criterion for thinking in machines, 183

Turing's expression (expected weight of evidence), 322

Turing’s mannerisms, 1015,1178,1218

Turing's statistical work in World War II, 1201, 1361
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Turing's test for machine thinking, tightened up, 861

Twins: of criminals, 174, 1166; fingerprints of: see Fingerprints
Two-armed bandit, 592

Two-level Bayes, 1420. See also Hierarchical Bayes

Two-stage Bayes, 1420. See also Hierarchical Bayes

Type II ML. See ML

Type III distribution, 547, 793, 862,1420

Types: as psychologically useful, 547, 862; in the sense of Russell, 547, 862, 929,1420; theory of, 13
Type-token statistics, 38, 86

Typhoons, origin of, 1445

Typicalness, fallacy of, 13

“Tyranny of words” (“Idol of the market place™), 1313

U-boat cyphers, 1015,1178,1218, 1299, 1386

UFO's,1212

UIM (Ultraintelligent machine), 185, 391, 397 (33-37), 476, 644, 666, 771, 777, 882, 1212, 1322A,
1350, 1367; association for safeguards against, 666; as the common enemy, 666; coping with,
important problem and therefore ignored, 666; definition of, 397 (33), 861; design of, 861; going into
orbit accompanied by robots, 777, 1367; integrated with electronic computer, 397 (36); justified
expenditure on, 777, 1367; and longevity, 1212; and the next dominant species (Arthur Clarke), 666;
as potential builder of ultraintelligent organisms, 1451 ; and space travel, 1212; time of arrival of, 861,
1212; value of, 397 (34). See also Artificial intelligence

UIP (ultraintelligent person), 777, 1367

Ultra, 1015, 11 78, 1218, 1299, 1386

Ultraintelligent machines. See Artificial intelligence; UIM

Ultraparallel machines, 397 (35, 36, 51, 55, 56, 79)
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Unicursal paths, enumeration of, 136
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UNIVAC, 666
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Imaginary
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Unscientific private thoughts, naughty, 398
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Uplift, 323 (461, 467)
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Urn models, 398

Ur-universe, 999

“Utiles,” 750(31)

Utilitarianism, Bayesian film of, 1350 Utility, 13; communal, 795; of a distribution, 198, 618, 622, 733
(284-86); of a distribution, and fair fees, 690A; of experiments, 211; a five-star system for, 636; of
gambling, 13; implicit, of medical consultants, 636; of an interval estimate, 398; judgment of, 13; and
management, 290; neglect of, 13; as not a conscious concern of Jeffreys, 1160; of a probability vector,
755;in pure science, 75, 719 (302); and Ramsey, 13; and reason for the word, 750 (2); of scientific
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Velikovsky, presumably misguided but unfairly treated, 1212

Venn diagram, 798

Venus and Jupiter, 1212

Verification of the theory, 13

Vertical stroke, meaning “given” (used throughout), 13, 398

Vicarious selection, 1451

Vigenere's cipher system, 643

Vinograde's lemma: geometrical meaning of, 1335; singular decompositions, and k-frames, 1335
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Virtual particles, 1445

Vision: and eye movements and perception, 771; and an eye-brain experiment, 629; and why only one
octave visible(?), 796. See also Perception

Visual cortex, 397 (65)

Visual information processing, partly serial, partly parallel, 796

Visual simplicity, to be defined by experiment, 1330

Visual system, and the ignoring of minor kinkera, 1330

Vitamin C, 1212

Vocabulary: in memory, 397 (44, 46); sampling of, 38, 86, 522

Voice recognition, 666

Volition, 13
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Vote, efficacy of, and binomial estimation, 883

Voting: demand-revealing method, detailed proof of, 1001; justice in, 1001; and whether rational for the
voter, 883; relevance of imaginary alternatives to, 1357; spatial theory of, 87'1, 1014; spatial theory of,
and stirling numbers, 966; system of in which "twin" candidates are not handicapped, 871, 1014; theory
of, using multidimensional attribute space, 871, 1014; weighted, 666, 751. See also Democracy;
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Wakefulness, degree of, 397 (64)

Walsh functions, 1383

War, 753; probability of, 498

Wars, reduction in number of, if beliefs were degrees of belief, 1338

Watson transforms, 8a

Watson-Galton-Binaymé process, 55

Wave function, 13; of the universe, 882, 1322A; and why 11/112 occurs, 339 (153), 1333
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Weather forecasts, 13
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Wei-chi. See GO

Weight of evidence, 13, 397 (38, 48, 54, 76), 398, 547, 599, 854, 860, 862, 1160, 1221, 1 320, 1420, and
passim; additive property of, 199, 755; adjustment of doctor's estimate, 755; analogy with money as a
quasiutility, 755; and chi-squared, 13; and coding theorems, 1201, 1361; and corroboration, 958;
cumulants of, 574; cumulants of, in signal detection, 221; and degrees of metaphysicality, 243 (492); in
diagnosis, 700, 755, 798; and discrimination between languages, 524; in elementary teaching, 1338; an
error by C. S. Pierce concerning, 1382; and errors of the first and second kinds, 1303; expected: see
Weight of evidence, expected; as an explicatum for corroboration, 211; and fair fees, 690A, 1274; and
false-alarm probabilities 221; and the Goddess of Justice, 221 ; interactions in, 755; interactions in, and
lung cancer, 570; and interaction, relationship to spectral analysis, 210; and its value for refutation, 890;
and lung cancer, 570; and the paradox of confirmation, 199, 245; and probabilistic causality, 221; as a
quasiutility , 211; in radio astronomy, 323 (462ff) ; in relation to explanation, 421; relationship of to
amount of information, 221; and roughness penalties, 699, 701 (258); in signal detection, 210; as
“support” for a hypothesis, )41 A; transient undesirable use of by Keynes to mean something like the total
amount of paper covered, 211; from uncertain event, 1369; variance of, 1201, 1361 ; when testing
random sampling numbers, 203 ; and World War II, 1436. See also Bayes factor; Corroboration
Weight of evidence, expected (or Gibbs-Szilard-Shannon-Watanabe-Turing-Good-Jeffreys-Kullback-
Kupperman-Ku-Leibler dinegentropy), 13, 174,191, 198,322,618, 622, 810, 854, 957, 980, 1160; and
entropy, 522; as fully explicating degree of corroboration, 191; generalized, 755; historical comments
concerning, 1160, 1397; maximization of in experimental design, 755; for ranking facets (in differential
diagnosis), 798; rate of, 854; and Tippett's random numbers, 478; use of as a loss function in simulation
experiments, 810. See also Cross-entropy; Dinegentropy; Entropy

Weighted voting, 666, 751

Wells, H. G., on statistics, fifty years ahead of his time, 1338

Whales, Intelligence of, 397 (35), 1212
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What I say fifty times is true, 1267

What is said three times sounds true, 1263
Wheel, rotation of a, 13. See also Roulette wheel
Whirlwind, 666

“Whispering gallery” theory of precognition, 339 (152), 882, 1322A
White holes, 999

White noise, 854; band-limited, 142
Wiener-Hopf equation, 854

Wiener-Khintchine theorem, 142, 854

Will, freedom of (and determinism) See Free will
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Wilson's theorem, analogue of, 660

Winding space, 323 (448), 339 (330-36)
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Wisdom's cow, 162, 217; probabilized, 243 (505), 980

Wishart characteristic function, noncentral, determined via quadratic expressions, 1434

Wittgenstein: and Churchill, 686; parodied (my German was incorrect), 777, 1350, 1367, 1445
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Word frequencies, 38, 86, 130, 418, 524

Words: association of, 397 (54, 55, 70); as clumps, 397 (38); clumps of, 397 (71); diagrams, and numbers,
686; distribution of, 397 (44); frequencies of, distribution of, explanation of, 130; prime, 646; unique
factorization of,646

World, created in 1976 on December 9, 1421

World government: by machine, 195; by people, 339 (188)

World War 11, 1386; cryptanalysis in, 1015, 1178, 1218, 1299; Turing's statistical work in, 1201, 1361

Worlds, infinite population of, 729 (492-94)
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Wheeler, 709

Worpitzky's formula, 1100

“Wrens” (Women's Royal Naval Service), 1015, 1178, 1218; 1419; toplessness of, proposed,
1015,1178,1218

X2: for contingency tables, 929, 1199; generalizations of, for multinomials, 992; and likelihood ratio, and
G compared, 862; and the ordering of samples by probabilities, 862. See also Chi-squared
X-ray shadow graphs, 670

Yale ball, annual, 1351

Yates's algorithm, 146, 209, 708

Yates's formula for the probability of a contingency table (Fisher-Yates formula), 398
Yoga and quantum mechanics, 385

“You,” 13, 398; as outside the black box, “thou” inside, 228

Yule's coefficients of association and colligation, 1389

Zato-coding, 185, 243 (504), 397 (56)

Zen Buddhism, 525

Zero: differences of powers at, 225; of a polynomial, location of, 235; of a real function, calculation of, 235
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Zeta function. See Riemann hypothesis

Zeus, 540, 626

Zipflaws, 38, 86, 130, 524, 1075

Zombie society of machines, 666

Zombies, 243 (496), 666, 777, 861, 1350, 1367
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