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Selected Bibliography of Statistical Literature, 1930 to
1957: III. Limit Theorems

Lola S. Deming

(January 12, 1960)

This is the third in a series of bibliographies dealing with various specific subjects in

the field of statistics.

References and titles of important contributions concerning limiting

distributions have been taken from technical journals published throughout the world since

1930.

Complete coverage is not claimed in this series of
bibliographies. It is believed, however, that the
two prominent reviewing journals whose abstracts
serve as our source material, have selected for review
the writings of major statistical importance from
technical journals and publishing houses throughout
the world.

This particular subject classification on Limit
Theorems follows two earlier ones on Correlation and
Regression Theory and Time Series.t  The 675 refer-
ences have been extracted from a card file of abstracts
taken from Zentralblatt fir Mathematilk for the years
1930 to 1939, and from Mathematical Reviews for 1940
through 1957. This file of abstracts is maintained
on a current basis in the NBS Statistical Engineering
Laboratory. The abstracts are coded into categories
of subject matter by the subject classification used
in Mathematical Reviews. One abstract may be
classified under several subjects, hence may appear
in more than one place in this series of bibliographies.

To transcribe the material given here from the
abstracts, the references were punched onto 80-
column cards thereby necessitating severe and un-
conventional abbreviations in many cases.

The following information is extracted directly
from the abstracts:

Author: The author’s surname is followed by
initials only. In the case of complicated surnames,
we have used the first capitalized word given in the
reviewing journal. Multiple authorship is denoted
by the symbol ¢ preceding the surname. The
journal reference appears after each author’s name
but the title of the paper is given with the first author
only.

Title: This is given exactly as in the reviewing
journal. Titles of separately bound publications
(books, reports, ete.) are italicized, and are followed
by the publisher’s name and address.

Reference to literature: The name of the journal in
italics, the number of the volume in bold face, the
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initial page number, and the date of publication in
parentheses comprise the reference to the original
article.

Reference to the abstract: The final symbols M (for
Mathematical Reviews) and Z (for Zentralblatt fiir
Mathematik) followed by a volume number and a
page number refer to the abstract of the article or
book appearing in the reviewing journal.

Ackermann, W. G.; Eine Erweiterung des Poisson-
schen Grenzwertsatzes und ihre Anwendung auf
die Risikoprobleme in der Sachversicherung, Sehr.
Math. Inst. w. Inst. Angew. Math. Univ. Berlin 4,
211 (1939). Z 21, 343

Agnew, R. P., Global versions of the central limit
theorem, Proc. Nat. Acad. Sei. U.S.A. 40, 800
(1954). M 16, 268

Alda, V., On conditional expectations, ('zechoslovak
Math. J. 5, 503 (1955). M 18, 241

Andersen, E. S., On the number of positive sums of
random variables, Skand. Aktuarietidskr. 32, 27
(1949). M 11, 256

Andersen, E. S.; On the frequency of positive partial
sums of a series of random variables, Mat. Tidsskr.
B. 1950, 33 (1950). M 12, 619

Andersen, E. S., On the fluctuations of the sums of
random variables, Math. Scand. 1, 263 (1953).

M 15, 444

Andersen, E. S.; On sums of symmetrically depend-
ent random variables, Skand. Aktuarietidskr.
36, 123 (1953). M 15, 634

Anis, A. A., On the distribution of the range of partial
sums of independent random variables, Proc.
Math. Phys. Soc. Eqgypt 5, 83 (1953). M 16, 267

Arfwedson, G., Research in collective risk theory. I,
Skand. Aktuarietidskr 37, 191 (1954). M 1%, 275

Bachelier, 1., Les lois des grands nombres du calcul
des probabilités (Gauthier-Villars, Paris, 1937).

) 716, 170

Bahn, R., Uber den Grenzwert der Wahrschein-

lichkeiten seltener Ereignisse, Deutsche Math. 2,

698 (1937). Z 18, 33

175



Ballarin, S., Espressione rigorosa dello scarto medi-
ano nel problema delle prove ripetute nello
schema di Bernoulli, Mem. Soc. Astr. Ital. 19, 63
(1948). M 9, 450

Banerjee, D. P., Note on the limit of correlation and
regression coefficients in mingled records, Math.
Student 9, 155 (1941). M 4, 104

Barricelli, N. A., I’intégrale relative d’une fonction-
nelle et ses applications dans la théorie de la dis-
tribution de probabilité d’une courbe, Arch. Math.
Naturvid. 49, 35 (1947). M9, 178

Bavli, G. M., Eine Verallgemeinerung des Poisson-
schen Grenzwertsitzes, C. R. Acad. Sei. URSS 2,
508 (1935). 712, 216

Bawly, G. M., Uber einige Verallgemeinerungen der
Grenzwertsitze der Wahrscheinlichkeitsrechnung,
Rec. Math. Moscou, 1, 917 (1936). 7 16, 127

Bawly, G., Uber den lokalen Grenzwertsatz der
Wahrscheinlichkeitsrechnung, Rev. Fac. Sei. Univ.
Istanbul, 2, 79 (1937). 7 16, 311

Baxter, G., An analogue of the law of the iterated
logarithm, Proc. Amer. Math. Soc. 6, 177 (1955).

M 16, 1128

& Bellman, R., Recurrence times for the Ehrenfest
model, Pacific J. Math. 1,179 (1951). M 13, 566

Bellman, R., Limit theorems for non-commutative
operations. 1. Duke Math. J. 21, 491 (1954).

M 15, 969

Bergstrom, H., On the central limit theorem, Skand.
Aktuarietidskr. 27, 139 (1944). M 7, 458

Bergstrom, H., On the central limit theorem in the
space Rpk>1, Skand. Aktuarietidskr. 28, 106
(1945). M 7, 459

Bergstrom, H., On the central limit theorem in the
case of not equally distributed random variables,
Skand. Aktuarietidskr. 32,37 (1949). M 11, 255

Bergstrom, H., On distribution functions with a
limiting stable distribution function, Ark. Mat. 2,
463 (1953). M 15, 237

Bernstein, S.. Sur les sommes de grandeurs aléatoires
lides de classes (A,N) et (B,N), C. R. Doklady
Acad. Sei. URSS 32, 303 (1941). M 6, 88

Bernstein, S., Sur le théoréme limite de la théorie des
probabilités, Bull. Izvestiya Math. Mech. Inst.
Univ. Tomsk 3, 174 (1946). M 8, 471

Bernstein, S. N. (Editor), The Scientific Legacy of
P. L. Cebysev. First Part: Mathematics, (Aca-
demiya Nauk SSSR Moscow-Leningrad, 1945).

M i, 355

Bernstein, S. N.; Retour au probléme de I’évaluation
de Papproximation de la formule limite de La-
place, Bull. Acad. Sei. URSS, Ser. Math. 7, 3
(1943). M 5, 41

Bernstein, S. N., Some remarks concerning the limit
theorem of Liapunov. Doklady Akad. Nauk
SSSR 24, 3 (1939). M 1, 340

Bernstein, S., Nouvelles applications des grandeurs
aléatoires presqu’indépendantes, Bull. Acad. Sei.
URSS. Ser. Math. 4, 137 (1940). M 2, 107

Bernstein, S., Sur une probléme du schéma des urnes
a composition variable, C. R. Doklady Acad. Sei.
URSS 28, 5 (1940). M 2, 229

- 176

Berry, A. C., The accuracy of the Gaussian approxi-
mation to the sum of independent variates, Trans.
Amer. Math. Soc. 49, 122 (1941). M 2, 228

€ Birnbaum, Z. W., On the properties of a collective,
Amer. J. Math. 62, 787 (1940). M 2, 106

Bityuckov, V. I., A local limit theorem for sequences
of events forming a compound chain of the second
order, Izvestiya Akad. Nauk SSSR. Ser. Math. 12,
101 (1948). M 9, 451

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

M 18, 605

Blackwell, D.,; A renewal theorem, Duke Math. J.
15, 145 (1948). M 9, 452

Blackwell, D., On optimal systems, Ann. Math.
Statist. 25, 394 (1954). M 15, 882

@ Blanc-Lapierre, A., La loi forte des grands nombres
pour les fonctions aléatoires stationnaires conti-
nues, . R. Acad. Sci. Paris 220, 134 (1945).

M7, 129

Blomqvist, N., On an exhaustion process, Skand.
Aktuarietidskr. 35, 201 (1952). M 14, 771

Blum, J. R., Two theorems on almost sure converg-
ence, Proc. Amer. Math. Soc. 5, 253 (1954).

M 15, 722

Blum, J. R., On the convergence of empiric distribu-
tion funetions, Ann. Math. Statist. 26, 527 (1955).

M 17, 48

¢ Blum, J. R., A class of stationary processes and
a central limit theorem, Duke Math. J. 24, 73
(1957). M 18, 680

@ Blum, J. R., A class of stationary processes and
a central limit theorem, Proc. Nat. Acad. Sci.
U.S.A. 42, 412 (1956). M 18, 342

Bobroff, A. A., Conditions of applicability of the
strong law of large numbers, Duke Math. J. 12, 43
(1945). M 6, 233

Bobrov, A. A., On the relative stability of sums of
positive random quantities, Moskov. Gos. Univ. U¢.
Zap. 145, Mat. 3, 92 (1949). M 17, 979

Bobrov, A., Uber relative Stabilitit von Summen

positiver zufilliger Groben, C. R. Acad. Sci.
URSS. 15, 239 (1937). 716, 410

Bobrov, A., A simplified proof of a theorem of A. N.
Kolmogorov on the strong law of large numbers,

Uspehi Matem. Nauk 2, 194 (1947). M9, 519
Bochner, S., Limit theorems for homogeneous

stochastic processes, Proc. Nat. Acad. Sei. U.S.A.
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Bohman, H., On a class of orthogonal series, Ark.
Mat. 1, 13 (1949). M 12, 21
Borel, E., Sur les probabilités dénombrables et le
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Propagation at oblique incidence over cylindrical obstacles,
M. P. Bachynski, J. Research NBS 64D, No. 4, 311 (1960).
Investigations of propagation of short electromagnetic waves
at oblique incidence over smooth, perfectly conducting
cylindrical obstacles are described. It is shown that the
effect of oblique incidence can be considered as a change in
the effective radius of curvature of the diffracting obstacle.
The power in the shadow region of a cylindrical obstacle
decreases with angle of obliqueness for horizontally polarized
waves and can decrease, remain constant, or increase with
angle of obliqueness for vertically polarized waves depending
on the geometry of the propagation link. In all cases, vertical
polarization gives a stronger field in the shadow region than
horizontal polarization. In addition it is shown that the
diffracted field behind an obstruction of uniform radius of
curvature is the same as that behind an obstacle of uniformly
varying radius of curvature, provided the effective radius is
the same.

Diffraction by smooth conical obstacles, H. E. J. Neugebauer
and M. P. Bachynski, J. Research NBS 64D, No. 4,317 (1960).
Expressions, obtained earlier for the calculation of diffrac-
tion due to condueting obstacles with smooth ecylindrical
surfaces, are generalized to oblique incidence and to surfaces
of conical shape. The derivation is based on a generalized
concept of the Green’s function and on the use of corrective
factors that take the same place as corrections introduced
by other authors into the theory of diffraction by apertures.
The final expressions for conical obstacles and oblique inci-
dence are very similar to those for eylindrical obstacles. The
results are compared with scale model measurements.

Mode theory and the propagation of ELF radio waves, J. R.
Wait, J. Research NBS 64D, No. /, 387 (1960).

The mode theory of propagation of electromagnetic waves
at extremely-low-frequencies (1.0 to 3000 ¢/s) is treated in
this paper. Starting with the representation of the field as a
sum of modes, approximate formulas are presented for the
attenuation and phase constants. Certain alternate repre-
sentations of the individual modes are mentioned. These
are used as a basis for describing the physical behavior of the
field at large distances from the source, particularly near the
antipode of the source. At the shorter distances, where the
range is comparable to the wavelength, the spherical-earth
mode series is best transformed to a series involving cylin-
drical wave functions. This latter form is used to evaluate
the near field behavior of the various field components.

The effect of the earth’s magnetic field is also evaluated using
a quasi-longitudinal approximation. In general it is indicated
that if the gyrofrequency is less than the effective value of
the collision frequency, the presence of the earth’s magnetic
field may be neglected for ELF. When this condition is not
met the attenuation may be increased somewhat. The
influence of an inhomogeneous ionosphere is also briefly con-
sidered and, finally, the propagation of ELF pulses are
treated. It is suggested that certain observed characteristics
of ELF waveforms may be attributed to the inclination of
the current channel in the lightning discharge.

On the diffraction of electromagnetic pulses by curved con-
ducting surfaces, J. R. Wait and A. M. Conda, Can. .J. Phys.
37, 1384 (1959).

Starting with the known steady-state solutions for diffraction
by a perfectly conducting convex surface, the corresponding
transient responses are derived using Fourier-Laplace inver-
sion. Explicit results are given for an incident wave which
varies with time as a step function.

Leonard Euler’s integral: A historical profile of the gamma
function, P. J. Davis, Am. Math. Mo. 66, 849 (1959).

This survey article shows how the gamma function grew in
concept and in content from the time of Euler to the recent
treatise of Bourbaki and how in this growth it partook of the
general development of mathematics over the past two and
a quarter centuries.

Confidence intervals for the expectation of a Poisson variable,
E. L. Crow and R. S. Gardner, Biometrika 46, 441 (1959).

A table of “optimum’ two-sided confidence intervals for the
mean of a Poisson variable is presented for confidence co-
efficients 80, 90, 95, 99, and 99.9 percent and all values of
the variable from 0 through 300. The intervals are compared
in length with other existing or possible systems of intervals
for the Poisson mean. The method of calculation is stated,
and an interesting property of Poisson probability sums
useful in the calculation is derived.

Use of the equation of hydrostatic equilibrium in determining
the temperature distribution in the outer solar atmosphere,
S. R. Pottasch, Astrophys. .J. 131, No. 1, 68 (1960).

The temperature distribution from 1.0043 (3000 km) to 20
solar radii in the sun’s atmosphere is computed from the
observed density distribution in this region and the assump-
tion of hydrostatic equilibrium. The temperature distribution
shows a maximum between 1.1 and 3 solar radii and a decrease
in temperature thereafter. This decrease in temperature is
consistent with Chapman’s suggestion of thermal conduction
only if loss of energy by radiation is included. Inclusion of a
radiative energy loss also is shown to invalidate Parker’s argu-
ment against hydrostatic equilibrium out to large distances
from the sun.

On the convergence of the Rayleigh quotient iteration for the
computation of characteristic roots and vectors, VI. (Usual
Rayleigh quotient for nonlinear elementary divisors), A. M.
Ostrowski, Arch. Rat. Mech. Anal. 4, No. 2, 153 (1959).

In this paper the classical Rayleigh quotient iteration is dis-
cussed for eigenvalues with non-linear elementary divisors.
The convergence of the method is only then satisfactory, if it
is combined with the accelerating methods of Steffensen and
Householder, but in this last case it turns out to be at least as
good as the method of the generalized Rayleigh quotient.

Tables for the statistical prediction of radio ray bending and
elevation angle error using surface values of the refractive
index, B. R. Bean, B. A. Cahoon, and G. D. Thayer, NBS
Tech. Note 44 (PB151403) (1960) 50 cents.

Radio ray bending, =, and elevation angle error, ¢, have been
caleulated for a wide range of meteorological conditions at 13
climatically diverse U.S. radiosonde stations. The parameters
in the observed linear regression equations of 7 and e upon the
surface value of the refractive index are given for heights of
0.1 to 70 kilometers and initial elevation angles of the ray from
0 to 900 milliradians.

Weighted restricted partitions, M. Newman, Acta Arith. V,
371 (1959).

Let ¢;(n) be the number of partitions of n into parts not
divisible by ¢, and define ¢s(n) by {Zq(n)z"}*=Zq.(n)z".
In this article recurrence formulas for these coefficients of
lengths independent of n are derived when ¢ is any of the
primes, 2, 3, 5, 7, 13.
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A continuous poker game, A. J. Goldman and J. J. Stone,
Duke Math. J. 27, No. 1, 41 (1960).

In this paper we derive the solutions of a zero-sum two-person
poker game in which the players’ hands are independent
random numbers from the intervals [0, 1]. The game involves
two bet levels a, b and an ante of 1 unit (e >b>1). The
players act alternately, and one of them is permitted a single
raise,

Our model subsumes the alternating-bid von Neumann poker
game of [4] as well as the model solved by Bellman [1]. The
former arises from the limiting case b==1, the latter as the
“equal increments’ case a—b==b—1. (Karlin and Restrepo
[3] have recently solved the equal increments game with n
rounds of bidding.) The solution exhibits qualitative features
like those of [4] and [1] and turns out to depend on a decompo-
sition of [0, 1] into three subintervals corresponding to low
hands, intermediate hands and high hands. Optimal strategies
for the players are distinguished among the semzoptimal
strategies (those which achieve the value of the game against
every optimal strategy of the opponent) by a specification of
the average frequency of bluffing over the range of low hands
and (for one player) by an integral sublinearity condition on
the frequency of seeing a raise when holding an intermediate
hand.
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