STATISTIES




777
Gor!

JOHN 1. GRIFFIN

Professor of Economic Statistics

Bernard M. Baruch School of Business and Public Administration
The City College

of

The City University of New York

) \

Methods and Applications

HOLT, RINEHART AMQ WH{STON - NEW YORK.



Copyright ® 1962 by Holt, Rinehart and Winston, Inc.
All rights reserved
Library of Congress Catalog Card Number: 628783

23284-0112
Printed in the United States of America



Preface

In 1869 Adolphe Quetelet, who merged the methods of political economy,
mathematics, and government statistics into one powerful todl for investigating
social phenomena, which we now call statistics, drew up a list of 180 different defini-
tions of the term statistics. Even today, statisticians define the area of their pro-
fessional interest and competence in different ways. The very extent of statistics
makes it difficult to define. It is both a science and an art. It is a vital branch of
scientific method. It is widely used in most sciences, business, government, and
ordinary life. The early statisticians, who calculated the probabilities associated
with games of chance and who developed the theory of errors of observation, could
not visualize the extent to which statistical methods would become an indispensable
part of the intellectual equipment of an educated man.

This text is designed to accomplish two major purposes, which complement
each other. Within the established curriculums of American colleges and universi-
ties, formal training in statistics for most students is limited to one course, consisting
of one or two semesters. The burden imposed upon the instructor in such a course
is heavy, indeed. He has the responsibility not only of instruction in specific tech-
niques but more particularly of conveying to the student a sense of the exciting new
developments in statistics and»the contributions which the science of statistics can
make to the student’s life as scientist, business manager, government administrator,
and, not least of all, as citizen. This text seeks to show the student that statistics is a
rapidly growing subject, fast developing a philosophy and body of techniques as far
removed from the endless masses of descriptive statistics, “Die Tabellen Statistik,”
as the flintlock is from the I.CB.M. The text provides the student with a
body of specific techniques he can apply immediately to problems which he
encounters in his college courses and which will be relevant to his subsequent life
experience.

This text is divided into twenty chapters and seven appendixes, and provides
sufficient material for a one-year course in statistics. The emphasis is general so
that students majoring in business, economics, or any of the social sciences will find
the illustrative material familiar. This is not a text in business statistics or economic
statistics but in statistics. ‘The distinction is an important one, since the objective of
this text is to introduce the student to statistics rather than to particular subject-
matter problems. The illustrative data, however, are real data taken from sources
reflecting research in fields of direct subject-matter interest to the students. Thus,
not only are techniques illustrated but also something is learned about the types of
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data with which statisticians are concerned. In this manner, methods and appli-
cations are learned at the same time.

The twenty chapters of this text are so arranged that the major aspects of
modern statistics are presented in a logical sequence, and the chapters should be
studied in sequence. A one-semester course should provide sufficient time to cover
about fourteen of the chapters, omitting all of Chapters 9, 12, 15, 16, 19, and 20.
Depending upon the particular interests of the students, a choice may be made
between the chapters dealing with Sampling Methods in Auditing, Statistical
Quality Control in Production and Management, and Statistical Methods in Fore-
casting and Market Research. In all chapters the level of mathematical sophisti-
cation is such as to make a professional mathematician quite unhappy, but it is
assumed, realistically I believe, that not much mathematical competence beyond
secondary school algebra can be taken for granted. It is important that the student
does not become self-conscious about mathematical formulas and realizes that
mathematical notation is merely a shorthand and not an end in itself. Occupational
specialization in the statistical field, as elsewhere, results in a distinction between
those who are able to develop path-breaking new theories and those who are com-
petent in the understanding and application of the existing body of scientific knowl-
edge. This book is not addressed to those in the first category. Its objectives are
much more modest.

Several features of this text may be pointed out, which should facilitate effec-
tive use by students. The chapters are divided into numbered scciions, and cross
references to material throughout the book are always made by reference to the
section number. The statistical tables in Appehdix F are keyed to the sections in
which the proper use of the particular table is discussed and illustrated. Throughout
the chapters boldface type has been employed to call attention to a new term, which
is defined at that point in the book. Thus, a stﬁ_dent may review the essential tech-
nical yocabulary by noting the terms in bold face. In each chapter a number of’
signals—>~—havc been inserted. ‘These signals indicate that the student should
turn to the self-reviewing workbook which is now available for use with this text.
This separately available workbook not only performs the usual functions of a work-
book but is also a self-instruction tool prepared on the basis of the new techniques
of programmed learning. A kit of ten transparent slidés, suitable for use on an over-
head projector, has been prepared from the illustrations in this text, and instructors
interested in this type of visual instruction should communicate with the publisher.

The frequent references to the great names in the history of s;atistical‘ science
are designed to give the student some acquaintance with the ‘“founding fathers.”
It seems to me that the teaching of a concept can be made more effective if the student
associates the concept with the scientist who developed it. On the new frontiers of
the science, such as decision theory, my approach has been essentially conservative.
That is, the newer methods of analysis are not presented as in conflict with the
principles underlying the traditional theory of Neyman and Pearson. In a sense all
statistics is concerned with decision making and not just special applications. The
Precise position to be occupied by some of the newer work in decision theory in the
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entire body of general statistical methods is not completely clear at this time. The
best preparation for further intensive work in decision theory in its applications to
management and public policy is, in my opinion, a good unde'x;standing of accepted
theory and practice as developed in the post Karl Pearsonian period.

The sources of data, tables, and concepts are given in the text and in the
acknowledgments. If I have inadvertently adopted material without specific
recognition of its source, I can only plead that every author of an introductory text-
book is in debt to all his predecessors. My greatest obligation is to my students, who,
during the past two decades, have challenged my ability to show them the power and
excitement of modern statistics. For those to whom statistics has appealed as a pro-
fessional career, I hope that the foundation has proven sound and that, in like fashion,
many readers of this text will rapidly outgrow this book.

J I G
New York, N. Y.
January, 1962
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When I consider a single state, I discern a vast number of things actually
to be found therein. Among them are some which concern obviously its
prosperity either in obstructing it or contributing to it. Such things we
might call “Staatsmerkwiirdigkeiten” (the remarkable things of the state).
The totality of these ““Staatsmerkwiirdigkeiten” of a kingdom or a republic,
makes up its constitution in the broadest sense, and the account of such
constitutions of one or more states is “statistik.”

GOTTFRIED ACHENWALL, 1749

Statistics can give us three kinds of knowledge: (1) Statistics give us
knowledge which can be obtained by mere enumeration or by a succession
of enumerations. (2) Statistics, in the course of these enumerations, often
betray certain fixed relations which have the character of natural laws.
(3) Statistics are sometimes able to trace relations of cause and effect
which can be ascertained in no other way.

RicaMonp Mavo Swmrtw, 1888

The conception of statistics as the study of variation is the natural outcome
of viewing the subject as the study of populations; for a population of
individuals in all respects identical is completely described by a description
of any one individual, together with the number in the group. The
populations which are the object of statistical study always display vari-
ation in one or more respects. To speak of statistics as the study of vari-
ation also serves to emphasize the contrast between the aims of modern
statisticians and those of their predecessors. )

RonaLD AvLMER FisHER, 1925
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