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PREFACE

me{{- the Rrst edition of this book for three reasons.
First, we wanted to present the mathematical rationale wnderlving various
statistical concepts in a way that didn't inflict terror on those who were
uncomfortable with mathematics. Second. we wanted to range over sulficient
territory that various commonly used statistical techniques. such as repeated-
measures analysis of variance and plamned comparisons. would be included within
our scope. Finallv, we have found in our courses that a somewhat unusual
urgammtmn——ut|||..fmg an initial heavy emphasis on basic probability and prob-
ability distributions—is highly useful in terms of providing an underlving unity
for the material that Tollows. This organization is reflected in both the first and
the current edition of the book.

Statistics is fundamentally a mathematical discipline. For the social science
student who enjovs working with mathematics. the task of leaming statistics can
be a source of pleasure and fulfillment. But for the other student—the one
frightened by mathematics—the acquisition of statistical knowledge is often
accompanied by frustration and pain. We try in this book to cater to both these



ﬁllltll‘l}lﬁ. ?)Iur :it.'mlvgv is to present initiallv o partienkie statisticn coneepl in ity
maost l!'lllll}‘l}‘t‘ form, !}.piunll}' throngh an appropriate exsanple, [t is only ui'h-lr
these intuitions are firmly implanted that we unveil the geneyal matheniatical
machinery underlving them; at that point, the relationships between the intuitions
and the mathematics are emphasized and re-cmphasized. This strsttegy t'UlHlilu[p:.;
the core of the book. ' | l

Fimally, however, there are those high-level underpinnings of the material
l:ltlighluning for the mathematically sophisticated bat diffiealt for the uninitiated,
and generally nonessential Tor basic understanding. These underpinnings are
presented as " Digressions™ that are collected at the ends ol chapters. l)iSL{I‘{L'Hﬁl'lill:i
can be read for pleasure and deeper understanding or they ean be skipped
without a break in the flow of reasoning. ‘

The conceptual design of this book also stems from our observitions of the
sorts of experimental designs commonly nsed in the social sciences. Most of
these designs, and their associated statistical analyses, are somewhat compley,
mvolving multiple factors and repeated measures. post-hoc tests. planned com-
parisons, and other associated statistical paraphemalia. One could teach these
topics by using a short introductory statistics textbook [or the fondamentals and
then a higher-level book for the complex material, This strategy, however, requires
the student to confront changes in notation with a loss ol continuity, and such
disruptions cause some degree of disorientation. We prefer the strategy repre-
sented in this book where the student travels the entive voute using the same
text,

We believe that statistics. like anyv other branch of mathematics. is best
viewed and taught as a cumulative discipline, with any given topie building on
the foundation of previous topics, That is how this hook is organized. We stant
with the elements of probability theory (Chapter 1) and move on to the general
concepts of random viudables and probability distributions (Chapter 2). Probability
distributions are then used as a means of unilving most of the matenial in tlw.
rest of the book. Most important is a continual cmphasis that the pracess of
hypothesis testing doesn’t change thronghout a variety ol tests (sign test, z-test,
f-test, Fetest, X2-test), All that changes is the probability distribution of the test
statistic under consideration, .

This “enmulative philosophy™ also dictates a fairly natural order nl_ P
gression through the various experimental situations and associated stunsuf:ul
tosts that we have chosen to include. As we have just suggested, understanding
hvpothesis testing rests on the understanding ol l]rﬂ]:illl“it}" lli.‘it[’illllliunﬁ. which
in tum requires a knowledge ol basic probability. l‘-ulluwmg {.J‘qu:luirxﬁl'-:“i i:'tl:
these topies, and Chapter 4 on deseriptive statistics, we shilt to infercutia
statistics, which constitntes the bulk of the book. | |

The various experimental situations. along “‘it?l th{:u- i‘ll.'ﬂ-i{!(.‘lillf.- Wt
progress lrom simple to mmp}m. :'th" hl‘fil test, Illll"*f*""ihf"l("'l‘r(;ll“‘l!i{:; \s;d'“_‘_ i
sign test (hased on the binomial distribution). followed in Chapters © \

(hased on the normal distribution, which is the mntinuf:ns version ol
lmplurs on power andd pm‘;luu-lur estimalion camaes

¢l tests,

the z-test
the binomial). Following two ¢
























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































