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Fundamentals of statistics.
bridge, Mass.: Harvard TUniv.
xvi+755. $10.00.

This book appears to have a threefold purpose: (1) It
attempts to coordinate statistics, psychology, and logie
and presents an introduction to the principles of the sei-
entific method and to induetive logic—the foundation of
statistical procedures; (2) it presénts certain essential
and well-known statistical techniques and gives applica-
tions of them to scientific research; and (3) it includes
many topics, procedures, and formulas, some elementary
and some advanced, that may have use in experimentation
and research involving quantitative and qualitative meas-
urements. '

The book contains 15 chapters and three appendices,
Chapter I concerns itself with certain aspects of the
Nature of Statistics. Here, the author observes that
good common sense is essential and that there exists a
quadruple alliance inherent in sound statistical research:
phenomena, data; logie, i.e. mathematics and inductive
logic; human psychology in its power to judge sameness;
and human psychology in its power to judge relevance.
He observes, further, that occasion for resort to statistics

include (a) a desire to prove an hypothesis and (b) a

desire to invent an hypothesis, which points out that
statisties is the fundamental and most important part of
induective logic and requires mathematics at its highest
level as the prerequisite tool. The functions of statistics
are: (a) to be purely desecriptive, (b) to-enable analysis
in harmony with hypothesis, and (¢) to suggest analyses
not thought of previously. In Chapter II we find a
clagsification and some discussion of various types of
quantitative and qualitative data as well as certain fun-
damental statistical processes. Here also it is indicated
that a fundamental service of statistics is to obtain laws
of nature. Chapter III is devoted to a discussion of the
character and functions of statistical tables. It is ‘well
said by the author that a good table is a shorthand state-
ment of fact. Three types are considered: (a) general
purpose, (b) special purpose, and (c¢) intermediate pur-
pose tables. Chapter IV presents some ordinary methods
of graphical presentation of statistical facts and dis-
cusses certain fields in which such methods are useful.
Chapter V concerns itself with the important concept of
phenomena stability that is portrayed by measurements
of belonging—to attributes from various sources. It is
pointed out that, associated with each type of stability,
there are one or more statistics (functions of the meas-
urements) that describe or characterize the phenomenon,
In Chapter VI the author discusses the concept of dis-
persion, a method of deseribing and explaining differ-
ences in measurement. We also find here an introduction
to the theory of sampling. It is gratifying to note the
inclusion of the important k-statistics and eumulants in
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addition to the ordinary method of moments, as well as
certain aspects of numerical accuracy and precision. We
here have presented Gini’s mean difference with repeti-
tion. An error in regard to a most important concept
has been noted: On the bottom of page 204 we find:
¢‘The unbiased estimate of population variance is a fune-
tion of the sample variance and number of cases in the
sample.’’ This is not correct because an unbiased esti-
mate of population variance is a statistic whose expected
value is the population variance. However, the particular
function given is an unbiased estimate. Chapter VII
presents the commonly known averages and the definition
of an average in general. In addition to averages which

- are useful in deseribing frequency distributions, we find

the properties kurtosis and skewness of frequency distri-
butions. There also is a brief statement of the meaning
of maximum likelihood. In Chapter VIII we find a de-
seription of the mormal distribution with some applica-
tions. It is pointed out that the normal distribution is
the continuous approximation to the point-binomial,
However, it should be emphasized that the normal distri-
bution is based on the postulate of the arithmetic mean.
Also, the monuniversality of the normal distribution
should be stressed. We find here an introduction to the
t, x2, # distributions, and their dependence upon the
normal distribution is discussed. The distinetion between
the distributions of these statistics and of others that
are distributed like them should be clearly emphasized.
Chapter IX gives, in the reviewer’s opinion, an inade-
quate treatment of the Theory of Attributes. Pearson’s
mean-square contingency and its relation to x2 is indi-
cated.- In' Chapter X we are introduced to the concept
of correlation. Regression and variance methods of ap-
proach are given. The emphasis appears to be based on
a straight-line relationship. Also, special measures of
relationship, such as correlation between ranks and bi-
serial and tetrachoric correlation, are mentioned. Chap-
ter XI concerns itself with the consequences of using
semireliable initial measures. Indices of reliability and
validity are introduced relevant to certain aspects of psy-
chometrics and econometries. An introduction to factor
analysis is given. The regression, variance, and deter-
minant methods for the study of problems in linear and
nonlinear multiple and partial correlation are mentioned.
Chapter XTI gives certain special methods of solution
for a problem in general multiple linear regression. The
reader is also introduced to the value of matrices in mul-
tiple relationships. Chapter XIII is devoted to a dis-
cussion of Time Series. Here, many topies, such ag
periodicity, trends, periodogram analysis, and the lead
and lag problem, are mentioned and very briefly dis-
cussed. In addition, we are introduced to the problem
of curve fitting by the method of moments, the finding
of optimum intervals, interpolation, special machine
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methods for root extraction, and sequential analysis. In
the reviewer’s opinion, these topics are treated too
briefly. All the experimentalists can hope to obtain from
the exposition given is a superficial background in these
topics. Chapter XIV, which presents a heterogeneous
mixture of mathematical topics, is definitely inadequate
for the experimentalist who wishes to have a thorough
knowledge of statistical theory for intelligent use. Chap-
ter XV is an excellent bibliography of statistical tables.

In Appendix A, the author gives a Mathematics Back- -

ground Test; appendix B is essentially a dictionary of
symbols; while appendix C is a correlation chart.

The reviewer is not at all certain that the book is
practical for use as a textbook in a statistics course.
It contains a wealth of very valuable information in con-
densed and concentrated form, however, and, as a hand-
book for reference by the experimentalist or collateral
reading by the student of statistics, it is excellent and
second to mone.

FrRANK M, WEIDA

The George Washington University

Classification of fishes, both Recent and fossil. Leo 8.
Berg. (Traveaux de 1’Institut Zoologique de 1’Académie

* des Sciences de 1’U.R.S.8., Vol. 5, Pt. 2.) Leningrad:
Akademiia Nauk, 1940. (Reprinted by Edwards Broth-
ers, Ann Arbor, Michigan, 1947.) Pp. 87-517. Tllus-
trated.) $7.00.

In concluding his review of the original volume of this
comprehensive work, Myers (Copeia, 1941, No. 4, p. 275)
wrote: ‘¢, . . the reviewer wonders if any but the few
copies now in this country will ever be available.”” The
present reprint, by photo-offset, fills this important need
for ichthyologists as well as for paleontologists, compara-
tive anatomists, and the general worker in zoology.

The paper, reprinting, and maroon cloth binding of
this edition are of high quality, superior to that of the
original. The entire Russian text (pp. 87-345) is re-
produced with the figures and is followed by the English
text (pp. 346-500).

The researches by Dr. Berg on fossil as well as living
fishes have resulted in the most complete and up-to-date
arrangement of the families of fishes that has appeared.
The literature was reviewed through May 1937, with ad-
ditions while in press, and the abundant footnote refer-
ences to the major works for family and higher groups
are indispensable to the modern worker.

In the growing fields of ichthyology and palaeichthy-

" ology, teachers will welcome the availability of this vol--

ume, Where used as a text in connection with formal
course work, many students will find that they can obtain
the work under the G.I. Bill of Rights. The publishers,
as well as the Michigan group who conceived and carried
through the reprint edition, are to be congratulated for
making this useful volume generally available.

ROBERT R. MILLER

U. 8. National Musewm, Smithsonian Institution
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