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ABSTRACT 

This bibliography brings together and classifies a wide variety of nonparametric methods 
which are potentially useful for the analysis of time series data, in particular for testing 
randomness. Inference on Markov chain models is also extensively surveyed. 

1. INTRODUCTION 

The purpose of this bibliography is to bring together a number of results which are 
potentially useful for analyzing time series in a nonparametric way (without the 
normality or a similarly specific assumption) and for dealing with categorical time 
series. The unifying characteristic of the methods assembled here is that they are 
based on instruments such as: runs, signs, ranks, permutations, frequency counts, 
records, quotas. They are mainly tests of the null hypothesis of independence (or 
randomness) of random variables in a discrete time series and of randomness of 
occurrences of certain events in continuous time. The main alternatives considered 
are: monotonic or cyclic trends, serial dependence (or correlation), clustering of 
events in time (or, more generally, along a line), Markov chain models, and 
dependence between time series. For the case of Markov chain models, both 
estimation and testing are considered; although this topic is somewhat less “non- 
parametric” than the others, it is included because it is closely related to the analysis 
of runs and represents one of the simplest ways of analyzing categorical time series. 

To be more specific, topics covered fairly extensively include: 

(a) permutation, sign and rank tests against trend in location (monotonic, cyclic, 
etc.) or serial dependence; 

(b) tests against ordered alternatives (a form of trend monotonic in location); 
(c) tests based on records; 
(d) the literature on binary and multiple runs (distribution theory and inference 

based on runs); some references to quotas; 
(e) inference on Markov chain models (estimation and testing); 
(f) nonparametric tests of independence between two (or several) time series; 
(g) tests for clustering of events in time (discrete or continuous) or, more generally, 

for clustering of points along a line; this includes also tests against clustering 
in free recall (in psychology, the occurrence of sequences of related items in 
the free recall of a randomly ordered stimulus list); 

(h) various tests of randomness of points along a line; 
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(i) tests for birth order effect (in genetics, whether birth-rank has an effect on a 

Cj> 
given defect or character); 
nonparametric tests against trend in dispersion. 

The bibliography contains 606 references and covers the period 1926-1979, al- 
though the post- 1940 period was more extensively surveyed. On the problem of 
testing randomness (against trend or serial dependence), it updates the bibliographies 
of Savage ( 1953p, 1962~) and is much more complete than those of Naus ( 1979n) 
and Singer ( 1979s). There is very limited overlap between our bibliography and the 
latter two, which did not stress time series applications. For a more extensive 
bibliography of the literature on clusters, clumps and coincidences, the reader is 
referred to Naus ( 1979n). On statistical inference concerning Markov chain models, 
we update the survey of Billingsley (1961d). 

Of course. in order to avoid making the bibliography too extensive, several related 
topics had to be excluded. For example, we did not cover the vast literature on 
standard serial correlation methods as well as spectral analysis (for the analysis of 
cyclic trends): though the distributions of the statistics involved by these methods 
generally depend in finite samples on the normality assumption, these may be 
relatively robust in large samples (at least with respect to certain classes of distribu- 
tions); for extensive references on these topics, the reader is referred to Wold (1965p), 
Hannan ( 1970), Anderson (197 1) and Brillinger (1975, 1980). In particular, on ways 
of robustifying spectral analysis, see Kleiner, Martin and Thompson (1979). Similarly, 
another related topic not covered by our bibliography is the robustness of nonpara- 
metric estimators for dependent data, as studied, for example, by Gastwirth and 
Rubin (1975). [The references to all authors cited in this paragraph, except Wold, 
are given on page 38.1 

The references are presented in chronological order, which should help one to 
understand the historical development of the topics involved. A classification by 
topics, particularly by types of alternatives considered and by types of instruments 
used (signs, ranks, permutations, etc.) is also provided. To keep the bibliography to 
a manageable size, it was limited mainly to work published in periodicals and 
collections (proceedings, etc.): a number of Ph.D. dissertations and specialized 
monographs were also included; textbooks, technical reports and abstracts were in 
general excluded. 

Our hope is that the bringing together of this widely scattered material from several 
streams of research will facilitate the use of nonparametric methods in the analysis 
of time series and encourage research on such methods. 

The subject codes and index are given in Section 2, the bibliography in chronolog- 
ical order is in Section 3, while an alphabetical listing of the authors appears in 
Section 4. 

2. SUBJECT CODES AND INDEX 

The references are to the last two numbers of the year of publication. 
A: 
AX: 

B: 

General [41a, b]. [44b], [571], [60a], [69b], [70a], [74a]. 
Auxiliary mathematical or statistical results [36b]. [39a], [40d], [42f], [43i], [45h]. 

[47d, f, h], [49b. c], [5Og, i]. [51d, g. 01. [52c]. [53h], [55g. 11, [56d]. [57b], [59i]. 
Bibliographies. surveys [43a]. [46e], [50h], [53p], [55d], [62e, p], [65a. e 1. p]. 

[69d]. [72b]. [76h]. [77n], [78g, m]. [79n. s]. 
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BO: 
CL: 

Tests against birth order effect (genetics) [48c], [52g], [58c, e], [59b]. [64a], [68d]. 
Tests against clustering (see also BO, CLFR, RO) [630], [64e, g, h], [65b, c, g], [66e, 

g, h], Wf], [68g, pv q-J, [70 m, n], [71g, ml, [72m], [73a, 1, 2, a], [74g, m, p], [7X 
k, u]. [76p, q], [77f, ~1, [79n, t]. 

CLFR: Tests against clustering in free recall (psychology) [53b], [56j], [62q], [64c], [66b], 
[68b], [6% m], [~OC], [71e, I], [7X], [Me], [75a, q], [76k]. 

CP: Computer programs [70e], [71h, k], [73bb], [721], [74m], [76f], [770]. 
M: Miscellaneous tests of randomness and applications [29a], [34a], [38a, b, c, f], [39b, 

c], [46b], [4% e], [48b], [49f], [50d], [51c, e], [52d]. 
MC: Inference on Markov chains [47a], [48a], [49d], [SOc], [51a, b, g], [52a, f, i, 1, m], 

[53d, e, f, g, i, n], [54x g, m, n, 01, [55b, i, j, m, n, 0, r]. [56h, i, 11. [57a, d, e, f, g, 
h, k, 0, q], [58d, e, f, g, h, i, j, k, 1, ml, [59c, d, f, g, h, j, k, 1, m, 01, [6Ob, c, e, f’. g], 
[6 1 b, c, d, j, 11, [Qa, g, i, j], [634 e, n, p], [&If], [65h, m, n], [66a, c, f], [67c], [68e. 
i, j, 1, 01, [69e, h, j, k, I], [70b, d, f, h, i, j, k], [71a, b, c, h, j], [72a, c, e, f, g, j, k, m, 
n, q, t]. [73b, c, e, f, g, h, j, n, t, bb], [74c, 4 g, i, n, q], [7%, c, m. 0, w z, aal, [76c, 
d, m, s, t, w, xl, [77d, h, 1, m, q. r. v], [78a, b, c, d, f, g, h i, j, k, 1, p, r, s, w, x], [79b, 
c. d, e, f, g, h, 1, m, p, r, u]. 

MRU: Multiple runs (see also MC) [45d], [54f], [57c, h], [59a], [69f], [71d], [76u], [77b]. 
MS: 

OA: 

P: 

PW: 

Q: 
RA: 

RE: 

RO: 

RU: 

s: 

SD: 

Multiple series (mainly tests of independence between time series) [41e], [42b, d], 
[43d], [520], [61k], [63f], [650], [68a], [76i, w]. 

Tests against ordered alternatives (trend in location) [47f], [510], [53q], [54i, j], 
[55a], We, p], [60d], [61a], [Qd], [63a, c, j], [64b], [65k], [66d], [67b, d, e, i]. 
[6& m, n], [7Op], [71i], [72b, o, p], [73d, xl, [741], [75h, n, r, y], [76a, b, j, n, 01, 
[77c, j, k, s, t], [78q, u, y, z, bb, cc], [79j, k, q]. 

Permutation tests [39a], [41d, f], [42a, e], [43f, g, h, i], [45a, b], [50k], [51k], [53h], 
IYe, ql. [67fl, [7Om, n], [721], [73m], [75g, p], [76f]. 

Power comparisons included [36b], [47a], [48a], [49d], [50k], [52j, o, p], [54q], [55f, 
h], [56k, 01, [57p], [59b], [Qk], [64b], [66h, i], [68h], [69i], [TOO, q], [72i, n, 01, 
WI, [76j, fJ3 [77g, p], [78e], [79a]. 

Quotas [59n], [62h, 11, [65d], [66c], [68f], [7Og], [72u], [73s], [74k], [75i], [761]. 
Tests of randomness based on ranks (see also BO, OA) [36b], [38d], [39a], [42a], 

[43hl, [Qgl, [4X hl, [@a, 4, [50a, b, h, i, j, ml, [5lf, 01, [52p], [54q], We, f, g], 
[564 g, k, 01, [57L ml, [58a], [62k], [@a], [701, 01, [72d, i, v], [74b], [75d, e, j], 
[76j, r], [77a, e, g], [Be, aa]. [79a, k]. 

Records [27a], [36c], [43c], [49b], [52b], [54d], [55f, h], [56k], [57b, p], [59q], 
[60h], [62e, n, 01, [64d], [65a], [67g], [69g, n], [70r], [72r, s], [73h, i, o, p, q, r. u, 
y], [74d, 01, [7X x], [76e, g, v], [78m, v]. 

Tests of the randomness of points along a line (see also CL) [33a], [38e], [39d], 
[45h], [46e], [47d, g], [48d], [49c], [50e, f, 11, [5 1 h, i, j, n], [52h, k], [53a, c, m, 01, 
[54c], [55c, dl, [56a, b, c, e, f], [57n], Wg], [62b, f], [63h, i, k], [651], [68q], 
[7Oq], 17321, 1751, [77i, p], [78t]. 

Runs (see also CL, CLFR, MRU, MC, Q) [26a, b], [29b], [36a], [37a, b, c, d, e], 
[38b], [39e, f], [40a, b, c, d], [41c, e], [42b, c, d, f], [43b, d, j], [44a, c, d], [45c, e, 
f], [46a, c, d, f], [47a, c], [48a, d], [49d], [5Of, g, h, n], [511, m, n], [52e, h, j, m, 
n], [53j, k, r-1, [54k, 1, p, q, s], [55k, 1, p, q], [56m, 01, [57b, h, i, j], [58a, b, m, n, o, 
p], [59a, h, i, n], [60h], [61e, f, h, i, m], [62c, e, h, 1, m], [63b, g, 1, m], [65a, f, i, j], 
[66f], [67a, h], [68k], [69d, i, I], [70e], [71f], [72h], [73g, v, w], [74f, h, j, n, r], [751, 
s, v], [77f, n, o, u], [78h, n, 01, [79i, 01. 

Tests of randomness based on signs (see also RU) [27b], [29b], [41e], [42b, d], [43d, 
e], [45e, f], [son], [51d, e], [52h, 01, [531], [54h, q, r], [55d, e, 11, [56n], [61h k], 
Wgl, [W, Wh], [69d]. 

Tests against serial dependence (or serial correlation) [36b], [41f], [43h], [SOk], 
[5le], [53f], [Ma. e], [63g], [@a], [701], [72d, I], [73m], [75p], [77g]. 
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TB: Table provided [34a], [39c], [43e], [47c, h], [5 II], [54f], [55p], [59h], [61h], [68n], 
[7 li], [76p]. [78z]. 

TR: Tests against trend in location (see also OA, SD) [26a], [27b], [29b], [36a], [41e], 
[42b, d. f], [43d], [45f, g], [47f], [50a, b, h, j, k], [51d, f, 01, [520, p], [54d, h, r], 
[55d, e, f, h], [56a, n, 01, [57m, p], [62k], [65e], [68a], [69a, d, i], [700], [71k], [72h 
i. 1, w]. [74b], [75d, e, g, j], [76f, r], [77a, e], [78e, aa, dd], [79a, k]. 

TRD: Tests against trend in dispersion [55e], [66i], [68h], [79j]. 

3. BIBLIOGRAPHY 

The abbreviations used are generally taken from Mathematical Reviews. [For a list 
of the abbreviations, see the Appendix.] 
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RiSUMi 

Cette bibliographie r&nit et classifie un grand nombre de mCthodes non paramitriques qui 
peuvent servir i analyser les siries chronologiques, et i en tester, entre autres, le caractere 
aliatoire. On fait kgalement ie bilan des travaux parus i ce jour concernant I’inference sur les 
chaines de Markov. 
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