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A.N. KOLMOGOROV AND STATISTICS:
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By R. M. DubpLEY, STEPHANIE L. CooK, JIMENA LLoPIs AND N. P. PENG

Massachusetts Institute of Technology

A bibliography is given of works by Kolmogorov of statistical interest
and of statistical papers by others that have cited his work. Also listed
separately are bibliographies of Kolmogorov’s works in all fields.

Andrei Nikolaevich Kolmogorov (1903-1987) has a well-recognized, preemi-
nent position in 20th century probability theory. In statistics, he is perhaps
best known for his work on empirical distribution function suprema
(Kolmogorov—-Smirnov statistics). But a great many of his books and papers,
not all of them statistical or even probabilistic, have had an influence in
statistics.

The following bibliography lists chronologically, in boldface, works by Kol-
mogorov himself that are in statistics and/or have been cited in statistics
papers. Following each Kolmogorov reference is a list of papers, alphabetically
by author, that have cited it. We hope that readers, browsing through the list,
will find papers of interest, possibly quite apart from their citations of Kol-
mogorov. For example, review articles with long bibliographies are naturally
more likely to cite any given work, and so to turn up in lists like ours.

For papers that cited two or more works of Kolmogorov’s there are cross-
references. Bibliographies of Kolmogorov’s works are listed in an Appendix.

The citations were nearly all found from Science Citation Index (1955-1984)
and Compumath Index (1975-1989) under “Kolmogoroff”’ or “‘Kolmogorov;”
for lack of time, most citers of works like ‘“Gnedenko and Kolmogorov’’ where
a coauthor was listed first are not included. Papers in statistics or applied
probability that cited Kolmogorov are included here, omitting most papers in
““pure”’ probability or other fields. In some cases where a work of Kolmogorov’s
has been most heavily cited in other literatures, that fact is noted in brackets.

It turned out to be quite time-consuming for the first author to find
citations from a citation index, to find titles of citing papers in the source index
and to decide on their statistical relevance and then for the coauthors to
consult the original journals or books to confirm and correct the listings.
Where this was not possible we checked in Mathematical Reviews and/or
other review journals. We have given references to versions in English if we
could find them.

On the topic of metric entropy (e-entropy), Kolmogorov himself did not, so
far as we know, undertake applications even in probability, but his work has
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indirectly had an influence on statistics. At the suggestion of the Editor,
Willem Van Zwet, when this project began, we have also included citations on
metric entropy that may not be directly statistical.

Kolmogorov, A. N.:

(1929a). Uber das Gesetz des iterierten Logarithmus. Math. Ann. 101 126-135.

Makowski, G. G. (1973). Laws of the iterated logarithm for permuted random variables and
regression applications. Ann. Statist. 1 872-887.

RoBgINs, H. and SiegMUND, D. (1970). Boundary crossing probabilities for the Wiener process and
sample sums. Ann. Math. Statist. 41 1410-1429.

(1929b). Bemerkungen zu meiner Arbeit ‘“Ueber die Summen zufilliger Grossen.”
Math. Ann. 102 484-488.

GopwiN, H. J. (1955). On generalizations of Tchebychef’s inequality. J. Amer. Statist. Assoc. 50
923-945.

SavaGe, 1. R. (1961). Probability inequalities of the Tchebycheff type. J. Res. Nat. Bur. Stan-
dards B 65 211-222.

(1930). Sur la notion de moyenne. Atti Accad. Naz. Lincei Rend. (6) 12 388-391.

FisuBurN, P. C. (1986). Implicit mean value and certainty equivalence. Econometrica 54
1197-1205.

Munera, H. A. (1985). The generalized means model (GMM) for non-deterministic decision
making: Its normative and descriptive power, including sketch of the representation
theorem. Theory and Decision 18 173-202.

(1931a). Sur le probléeme d’attente. Mat. Sb. (Recueil Math.) 38 101-106.

Cox, D. R. (1955). The statistical analysis of congestion. J. Roy. Statist. Soc. Ser. A 118
324-335.

Saaty, T. L. (1957). Résumé of useful formulas in queueing theory. Oper. Res. 5 161-200.

TakAcs, L. (1960). Transient behavior of single-server queueing processes with recurrent input
and exponentially distributed service times. Oper. Res. 8 231-245.

(1931b). Uber die analytischen Methoden in der Wahrscheinlichkeitsrechnung. Math.
Ann. 104 415-458.

Barry, J. Y. and Avres, H. F. (1980). A theory of the U. S. Treasury market equilibrium.
Management Sci. 26 539-569.

BHATTACHARYA, R. N., GuPTa, V. K. and SposiTo, G. (1976). On the stochastic foundations of the
theory of water flow through unsaturated soil. Water Resources Res. 12 503-512.

CRAMER, H. (1964). Model building with the aid of stochastic processes. Technometrics 6 133-159.

DARLING, D. A. and SIEGERT, A. J. F. (1957). A systematic approach to a class of problems in the
theory of noise and other random phenomena—Part 1. IRE Trans. Inform. Theory 3
32-37.

KiMURrA, M. (1957). Some problems of stochastic processes in genetics. Ann. Math. Statist. 28
882-901.

MAKRIDAKIS, S. (1976). A survey of time series. Internat. Statist. Rev. 44 29-70.

(1931c). Eine Verallgemeinerung des Laplace-Liapounoffschen Satzes. Izv. Akad. Nauk
SSSR OMEN 959-962. ‘

GINE, E. and ZINN, J. (1986). Lectures on the central limit theorem for empirical processes. In
Probability and Banach Spaces (Proc. Conf. Zaragoza, 1985). Lecture Notes in Math.
1221 50-113. Springer, New York.

ScHMID, P. (1958). On the Kolmogorov and Smirnov limit theorems for discontinuous distribution
functions. Ann. Math. Statist. 29 1011-1027.

(1931d). The median method in the theory of errors. Mat. Sb. 38 47-50. (In Russian.)

(1932). Sulla forma generale di un processo stocastico omogeneo (Un problema di
Bruno de Finetti). Atti Accad. Naz. Lincei Rend. (6) 15 805-808. Ancora sulla
forma generale di un processo stocastico omogeneo. Atti Accad. Naz. Linzei
Rend. (6) 15 866-869.
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CraMER, H. (1976). Half a century with probability theory: Some personal recollections. Ann.
Probab. 4 509-546.

SHAPIRO, J. M. (1955). Error estimates for certain probability limit theorems. Ann. Math. Statist.
26 617-630.

(1933a). Grundbegriffe der Wahrscheinlichkeitsrechnung. Springer, Berlin. [English
translation, Foundations of the Theory of Probability (Nathan Morrison, ed.)
(1950, 1956) Chelsea, New York.]

BaADDELEY, A. (1982). Stochastic geometry: An introduction and reading list. Internat. Statist.
Rev. 50 179-193.

Bapenius, D. (1970). In probability, why does A € B mean, ““A implies B”. Technometrics 12
707-708.

BarTLETT, M. S. (1965). R. A. Fisher and the last 50 years of statistical methodology. J. Amer.
Statist. Assoc. 60 395-409.

BHATTACHARYA, R. N., GUPTa, V. K. and Sposito, G. (1976). See (1931b).

Box, G. E. P. (1980). Sampling and Bayes’ inference in scientific modeling and robustness. J. Roy.
Statist. Soc. Ser. A 143 383-430.

Davip, H. A. and PErez, C. A. (1960). On comparing different tests of the same hypothesis.
Biometrika 47 297-306.

DavaL, H. H. and Dickey, J. M. (1976). Bayes factors for Behrens-Fisher problems. Sankhya Ser.
B 38 315-328.

FErGUSON, T. S. (1973). A Bayesian analysis of some nonparametric problems. Ann. Statist. 1
209-230.

GaRFIELD, E. (1982). The 200 “pure” mathematicians most cited in 1978 and 1979, including a
list of most-cited publications for the top 100. Current Contents (No. 36) 5-14.
(Reprinted in Essays of an Information Scientist 5 666—675.)

HoEFrFDING, W. and WoLrFowiTz, J. (1958). Distinguishability of sets of distributions—the case of
independent and identically distributed chance variables. Ann. Math. Statist. 29
700-718.

KenpALL, D. G., BARTLETT, M. S. and Pagk, T. L. (1984). Jerzy Neyman, 16 April 1894-5 August
1981. Bull. London Math. Soc. 16 160-179.

KingMmaN, J. F. C. (1984). Probability and random processes. J. Roy. Statist. Soc. Ser. A 147
233-244.

LaNcasTER, H. O. (1963). Dependence in three dimensions. Ann. Math. Statist. 34 355-356.

LANCASTER, H. O. (1965). Pairwise statistical independence. Ann. Math. Statist. 36 1313-1317.

LINDLEY, D. V. (1966). Review of R. von Mises, Mathematical Theory of Probability and Statistics.
Ann. Math. Statist. 37 747-754.

MULLER, M. E. (1956). Some continuous Monte Carlo methods for the Dirichlet problem. Ann.
Math. Statist. 27 569-589.

NEYMAN, J. (1967). R. A. Fisher (1890-1962)—an appreciation. Science 156 1456-1460.

OreN, M. E. and WiLLiaMS, A. C. (1975). On competitive bidding. Oper. Res. 23 1072-1079.

Rao, C. R. (1979). Estimation of parameters in the singular Gauss-Markoff model. Comm.
Statist. Theory Methods 8 1353-1358.

RicHARD, J. F. and STeeL, M. F. J. (1988). Bayesian analysis of systems of seemingly unrelated
regression equations under a recursive extended natural conjugate prior density.
J. Econometrics 38 7-37.

SavaGe, I. R. (1961). See (1929b).

ScHERVISH, M. J., SEIDENFELD, T. and KADANE, J. B. (1984). The extent of non-conglomerability of
finitely additive probabilities. Z. Wahrsch. Verw. Gebiete 66 205-226.

SHAFER, G. (1982). Bayes’ two arguments for the rule of conditioning. Ann. Statist. 10 1075-1089.

SHAFER, G. (1985). Conditional probability. Internat. Statist. Rev. 53 261-275.

StECK, G. P. and OWEN, D. B. (1959). Percentage points for the distribution of outgoing quality.
J. Amer. Statist. Assoc. 54 689-694.

SToKER, T. M. (1986). Consistent estimation of scaled coefficients. Econometrica 54 1461-1481.

SVERDRUP, E. (1966). The present state of the decision theory and the Neyman-Pearson theory.
Rev. Int. Statist. Inst. 34 309-333.
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(1933b). Uber die Grenzwertsiitze der Wahrscheinlichkeitsrechnung. Izv. Akad. Nauk
SSSR OMEN (Leningrad, Bull. Acad. Sci. URSS, Ser. 7) 363-372.

GINE, E. and ZINN J. (1986). See (1931¢).

Savacei, 1. R. (1961). See (1929b).

ScumMip, P. (1958). See (1931c).

(1933c). Sulla determinazione empirica di una legge di distribuzione. Giorn. Istit. Ital.
Attuari 4 83-91.

ALLEN, J. L. and BEEKMAN, J. A. (1966). A statistical test involving a random number of random
variables. Ann. Math. Statist. 37 1305-1311.

ALLEN, J. L. and BEEKMAN, J. A. (1967). Distribution of a M. Kac statistic. Ann. Math. Statist. 38
1919-1923.

BarTELs, R. H., HorN, S. D., LieBETRAU, A. M. and Harris, W. L. (1978). A computational
investigation of Conover’s Kolmogorov—Smirnov test for discrete distributions.
J. Statist. Comput. 7 151-162.

BarTHOLOMEW, D. J. (1956). Tests for randomness in a series of events when the alternative is a
trend. J. Roy. Statist. Soc. Ser. B 18 234-239.

BeLyakv, Yu. K. and Rykova, L. V. (1973). Kolmogorov’s nonparametric test for samples from
finite populations. Soviet Math. Dokl. 14 867-870.

BHUCHONGKUL, S. (1964). A class of nonparametric tests for independence in bivariate popula-
tions. Ann. Math. Statist. 35 138-149.

BrackmaN, J. (1956). An extension of the Kolmogorov distribution. Ann. Math. Statist. 27
513-520.

BLUMENTHAL, S. (1966). Contributions to sample spacings theory, I: Limit distributions of sums of
ratios of spacings. Ann. Math. Statist. 37 904-924.

BroaADBENT, S. R. (1956). Lognormal approximation to products and quotients. Biometrika 43
404-417.

BruNK, H. D. (1962). On the range of the difference between hypothetical distribution function
and Pyke’s modified empirical distribution function. Ann. Math. Statist. 33 525-532.

BURKE, M. D. and GoMBay, E. (1988). On goodness-of-fit and the bootstrap. Statist. Probab. Lett.
6 287-293.

CarvaLHO, P. E. D. (1959). On the distribution of the Kolmogorov—Smirnov D-statistic. Ann.
Math. Statist. 30 173-176.

CHENTSOV, N. N. (1981). On correctness of the problem of statistical point estimation. Theory
Probab. Appl. 26 13-29.

DARLING, D. A. (1957). The Kolmogorov-Smirnov, Cramér-von Mises tests. Ann. Math. Statist.
28 823-838. [Correction, 33 (1962) 812.]

DEVROYE, L. and WisE, G. L. (1980). Detection of abnormal behavior via nonparametric estimation
of the support. SIAM J. Appl. Math. 38 480-488.

DuRBIN, J. (1968). The probability that the sample distribution function lies between two parallel
straight lines. Ann. Math. Statist. 39 398-411.

DVORETZKY, A., KIEFER, J. and WoLFowITzZ, J. (1956). Asymptotic minimax character of the sample
distribution function and of the classical multinomial estimator. Ann. Math. Statist.
27 642-669.

Dwass, M. and KARLIN, S. (1963). Conditioned limit theorems. Ann. Math. Statist. 34 1147-1167.

Fama, E. F. and RoLL, R. (1971). Parameter estimates for symmetric stable distributions.
J. Amer. Statist. Assoc. 66 331-338.

GAENSSLER, P. and Stute, W. (1979). Empirical processes: A survey of results for independent and
identically distributed random variables. Ann. Probab. 7 193-243.

GuiLBAUD, O. (1986). Stochastic inequalities for Kolmogorov and similar statistics with confidence
region applications. Scand. J. Statist. 13 301-305.

GuiLBaUD, O. (1988). Exact Kolmogorov-type tests for left-truncated and/or right-censored data.
J. Amer. Statist. Assoc. 33 213-221.

HARTER, H. L. (1980). Modified asymptotic formulas for critical values of the Kolmogorov tests
statistic. Amer. Statist. 34 110-111.
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HarTER, H. L. (1984). Another look at plotting positions. Comm. Statist. Theory Methods 13
1613-1633.

HarTER, H. L., Knamis, H. J. and Lams, R. E. (1984). Modified Kolmogorov—Smirnov tests of
goodness of fit. Comm. Statist. Simulation Comput. 13 293-323.

HorN, S. D. (1977). Goodness-of-fit tests for discrete data: A review and an application to a health
impairment scale. Biometrics 33 237-247.

Kac, M., KIEFER, J. and WOLFOWITZ, J. (1955). On tests of normality and other tests of goodness of
fit based on distance methods. Ann. Math. Statist. 26 189-211.

KIEFER, J. (1959). K-sample analogues of the Kolmogorov—Smirnov and Cramér-von Mises tests.
Ann. Math. Statist. 30 420-447.

Kozek, A. (1987). Limiting distributions of Kolmogorov-Lévy type statistics under the alterna-
tive. Canad. J. Statist. 15 77-85.

La BRECQUE, dJ. (1977). Goodness-of-fit tests based on nonlinearity in probability plots. Techno-
metrics 19 293-306.

MAKRIDAKIS, S. (1976). See (1931b).

ManTEL, N. (1968). Kolmogorov—Smirnov tests and Renyi’s modification. Biometrics 24
1018-1023.

MarcGoLIN, B. H. and MAURER, W. (1976). Tests of Kolmogorov—Smirnov type for exponential data
with unknown scale, and related problems. Biometrika 63 149-160.

NESENENKO, G. A. and TIURIN, I. A. (1978). Asymptotics of Kolmogorov’s statistic for a parametric
family. Soviet Math. Dokl. 19 516-523.

PaTEFIELD, W. M. (1976). On the validity of approximate distributions arising in fitting a linear
functional relationship. J. Statist. Comput. 5 43-60.

PeLz, W. and Goop, I. J. (1976). Approximating lower tail areas of the Kolmogorov—Smirnov
one-sample statistic. J. Roy. Statist. Soc. Ser. B 38 152-156.

QuaDE, D. (1965). On the asymptotic power of the one-sample Kolmogorov—Smirnov tests. Ann.
Math. Statist. 36 1000-1018.

RacCHEV, S. (1981). Minimal metrics in the space of random variables. Dokl. Akad. Nauk SSSR
257 1067-1070.

RAGHAVACHARI, M. (1973). Limiting distributions of Kolmogorov—-Smirnov type statistics under
the alternative. Ann. Statist. 1 67-73.

Riepwyr, H. (1967). Goodness of fit. J. Amer. Statist. Assoc. 62 390-398.

RoSLER, B. (1980). Morphometrische Untersuchungen iiber Veranderungen der paramembrand-
sen Strukturen der Synapsen in der CA 1-Region des Hippocampus trainierter Ratten
zur Frage der morphologischen Plastizitit der Synapse. J. Hirnforschung (Internat. J.
Brain Res. Neurobiol.) 21 183-186.

SAUNDERS, R. and Laup, P. (1980). The multidimensional Kolmogorov goodness-of-fit test.
Biometrika 67 237.

Scumip, P. (1958). See (1931c¢).

SHAPIRO, S. S. and WILK, M. B. (1965). An analysis of variance test for normality (complete
samples). Biometrika 52 591-611.

SHAPIRO, S. S., WILK, M. B. and CHEN, H. J. (1968). A comparative study of various tests for
normality. J. Amer. Statist. Assoc. 63 1343-1372.

Suvyrkov, V. V. and Davis, A. C., III (1987). The homogeneity problem in statistics I. What
Harvard statisticians don’t tell us. Quality and Quantity 21 21-36.

SHvYRKOV, V. V. (1987). The homogeneity problem in statistics II. What Harvard statisticians
don’t tell us. Quality and Quantity 21 335-347.
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the empirical distribution function lies between two distribution functions. Ann. Math.
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Inst. Statist. Math. 19 373-388.
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(New Ser.) 3 129-132.
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APPENDIX

Bibliographies of Kolmogorov’s works. The most extensive bibliogra-
phies we know are the one in [(1985), pages 452-466], which lists almost 400
works, and those following Shiryaev (1989a, b), listing, respectively, 477 and
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518 works:

SHIRYAEV, A. N. (1989a). Andrey Nikolaevich Kolmogorov (25.1V.1903-20.X.1987) In Memoriam.
Teor. Verojatnast. i Primenen. 34 1-84; General list of basic works of A. N. Kol-
mogorov, 85-102. (In Russian.)

SHIrYAEV, A. N. (1989b). Kolmogorov: Life and creative activities. Ann. Probab. 17 866-944;
Publications of A. N. Kolmogorov. Ann. Probab. 17 945-964.

The lists include some 180 research papers, 20 books (including school
textbooks), almost 100 articles on mathematical education, 119 encyclopedia
articles and 11 papers on poetry and literature.

Here is a chronological list of papers on Kolmogorov’s 50th, 60th, 70th and
80th birthdays, commenting on the different periods of his work, with bibli-
ographies.

ALEKSANDROV, P. S. and KHINCHIN, A. YA. (1953). Andrei Nikolaevich Kolmogorov (on his fiftieth
birthday). Uspekhi Mat. Nauk 8 (3) 176—200. (In Russian.)

ALEKSANDROV, P. S. and GNEDENKO, B. V. (1963). A. N. Kolmogorov as a teacher. Uspekhi Mat.
Nauk 18 (5) 115-123. [English translation in Russian Math. Surveys 18 (5) 111-119.]

GNEDENKO, B. V. and SMirNov, N. V. (1963). A. N. Kolmogorov’s work in probability theory (on
the occasion of his 60th birthday). Theory Probab. Appl. 8 157-164. (Lists 102 works,
through 1962.)

GNEDENKO, B. V. (1973). Andrei Nikolaevich Kolmogorov (on the occasion of his seventieth
birthday). Uspekhi Mat. Nauk 28 (5) 5-15. [English translation in Russian Math.
Surveys 28 (5) 5-117.]

BocoLyusov, N. N., GNEDENKO, B. V. and SoBoLEv, S. L. (1983). Andrei Nikolaevich Kolmogorov
(on his eightieth birthday). Uspekhi Mat. Nauk 38 (4) 11-26. [English translation in
Russian Math. Surveys 38 (4) 9-27.]

Tables 1 and 2 give cumulative author indices from two review journals.
Such journals, published in a given year, typically cover literature published a
year or more earlier or, occasionally, several years before; that should be
assumed in case only one of ‘“Years of Reviews” and ‘Years of Publications”
is given. The cumulative indices are typically published still later. In the

TABLE 1
Cumulative author indices—Mathematical Reviews

Years of Reviews Years of Publications Kolmogorov
1940-1959 1939-1958 57
1960-1964 1957-1963 20
1965-1972 1961-1971 25
1973-1979 1969-1978 27
1980, 1981 4
1982, 1983 17

1984, 1985 9
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TABLE 2
Cumulative author indices—Zentralblatt fiir Mathematik und ihre Grenzgebiete

Volume Covers Volumes Years of Reviews Years of Publications Kolmogorov

62 1-25 1931-1942 1930-1941 54
63, 1/11 26-41, 60-61 1942-1952 1939-1950 23
54 42-45, 54 1952-1953 1951 5
69 46-53- - - - 1957-1961 1952, 1953 5
59 55-59 1954-1956 1954 4
76 64-68, 70-75 1955, 1956 7
63, III/IV 77-100 1957-1960 16
110, 120 101-119 1963-1966 13
130, 140 121-139 1966-1968 14
150, 160 141-159 1968-1969 6
170, 180 161-179 1969-1970 7
190, 200 181-199 1970-1971 5
210, 220 201-219 1971 6
250 221-249 1972-1973 14
300 251-300 1973-1975 9
350 301-349 1974-1977 11
400 351-399 1977-1979 7
450 401-449 1978-1981 5
500 451-499 1980-1983 22
550 501-549 1983-1985 14
600 551-599 1984-1986 12

rightmost column, under ‘“Kolmogorov,” are numbers of publications by
Kolmogorov in the given cumulative index; only that column is specific to
Kolmogorov.
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