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. .. it is clear that nobody who does not understand insurance and com-
prehend to some degree its enormous possibilities is qualified to meddle in
national business. And nobody can get that far without at least an acquaint-
ance with the mathematics of probability, not to the extent of making its
calculations and filling examination papers with typical equations, but
enough to know when they can be trusted, and when they are cooked.

George Bernard Shaw
“The Vice of Gambling
and the Virtue of Insurance”






Preface

Liars, as portrayed on screen and in fiction, are often charming rogues,
while statisticians are always persons of infinite dullness. In real life, this is
not the way you tell one from the other.

Faces sometimes chosen for ability to project sincerity flash onto our
television screens, toss a few facts and numbers at us, and quickly vanish.
They seem to be confident that we’ll agree that their numbers can lead to
only one conclusion and most viewers seem to believe them. The few doubt-
ers include those with inside knowledge, congenital skeptics, and statisti-
cians, who are left saying, “Yes, but . . . ,” as the next commercial ap-
pears.

The science of statistics has made great progress in this century, but
progress has been accompanied by a corresponding increase in the misuse
of statistics. The public, whether it gets its information from television,
newspapers, or newsmagazines, is not well prepared to defend itself against
those who would manipulate it with statistical arguments. Many people
either believe everything they hear or come to believe in nothing statistical,
which is even worse.

Good statistical practice is an absolute necessity to any advanced so-
ciety, and we can’t afford to neglect this valuable tool just because some
people misuse it. This book was written in the belief that informed citizens,
with or without any interest in statistics per se, or in mathematics or proba-
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Preface

bility in general, can enjoy learning some of the ways of distinguishing
good statistical reasoning from bad.

This book, simply and without formulas, shows how statistical rea-
soning affects nearly all aspects of our lives. It touches on drug testing, dis-
crimination, sports, political polls, compulsive gambling, gun detectors,
cancer research, crime and punishment, opinion surveys, advertising,
mass production, and doctors’ waiting rooms. These and a host of other
examples are used to show that statistics, far from being a dull subject
about collections of numbers, is one of great interest to almost anyone
who ever has hard decisions to make.

Robert Hooke

viii



Contents

Preface vii
About the Series xv
1/ Statistics Are— Statistics Is 1
2/ Worry 3
3/ More on Worry 5
4/ Statistics and Chances 6
5/ Measuring Chances 8
6/ Chances and Drug Laws 11
7/ The Broad-Base Fallacy 12
8/ The Unmentioned Base 14

9/ The Elmer Gantry Effect 17



Contents
10/ When the Truth is Not the Whole Truth
11/ Ceteris Paribus 27
12/ Statistics of Discrimination 23
13/ A Paradox in Discrimination Statistics
14/ Smoking and Cancer 28
15/ People are Different 30
16/ Risk Taking in Industry 32
17/ The Risk Taker’s Image 34
18/ When Should We Take Chances? 36
19/ Cost Accounting 39

20/ Bridges, Underpasses, and Corporate Profits
21/ Are You Average Enough? 44

22/ Infatuation with Averages 46

23/ The Law of Averages, Compulsive Gambling,

and the Rubber Band Theory 48
24/ A Rational View of Luck 50
25/ Luck and Skill Combined 53

26/ Luck and Dependence 55

27/ Confidence and Dependence 57
28/ Sports “Form” and Consistency 59
29/ Who Is Unemployed? 61

X

19

41



Contents
30/ Cost of Living 63
31/ Trade-Offs 65
32/ False Alarms 67
33/ Liberals and Conservatives 69
34/ One-Armed Consultants 71
35/ The GGFTGN, the Bill of Rights, and Other Things
36/ Things to Think about while Waiting to See the Doctor
37/ Zero or Nothing? 77
38/ Quality Control and “Zero Defects” 80
39/ Scaling Up and Down 83
40/ More Is Less 85
41/ Large Samples and Bad News 87
42/ Rare Floods, Rare Scientists, and Frustrated Authors
43/ The World Is Getting Smaller 92
44/ Population Size and the Quality of Life 94
45/ Raisins, Nuts, and Samples 96
46/ Political Polls 98
47/ Opinion Surveys 101
48/ Television Ratings —More of the Same 104

49/ The Significance of Significance 106

xi

73

75

89



Contents
50/ Garbage in— Garbage out 208
51/ The Double Negative and the Consumer 111
52/ The Double Negative and Social Science 112
53/ What Is Correlation? 114
54/ The Coin that Won’t Stand on Edge 116
55/ Guilt by Association 118
56/ Psychological Tests and Job Success 120
57/ Credit and Your Computer Kin 122
58/ College Entrance Tests 124
59/ Science and Statistics 127
60/ The Scientific Method 129
61/ Looking Backward vs. Looking Forward 132
62/ Controlled Experimentation 135
63/ Cause and Effect 137
64/ Value Judgments and Planning 139
65/ Serendipity — Puttering vs. Planning 142
66/ Unconscious Dishonesty 144
67/ Watch out for 67% 146

68/ What Experimenters Can Learn from
Football and Card Players 148

xii



Contents

69/ A Digression on Random Digits and
Computer Simulation 150

70/ Generalizations 153
71/ Within vs. Between 155
72/ A Thought about Stereotypes 158
73/ Longevity at the Hot Corner 160
74/ Let’s Save Some Money 163
75/ There Are No Easy Solutions 165
76/ Separating the Liars from the Statisticians 167

Index 169

xiii






About the Series

Statistics is the essence of the scientific method — it is used across all major
disciplines. The aim of the Popular Statistics series is to present individual
and unique volumes written with the nonmathematically oriented reader
in mind. Although statistically oriented toward applied areas such as busi-
ness, technology, science, medicine, law, and economics, these volumes
require no prior statistical training and are “ready to read.”

It is hoped that these books will be read and used in the same spirit
that they were written— with great enthusiasm and a desire to increase
knowledge of the power of statistics.

D. B. Owen
Nancy R. Mann
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Statistics Are — Statistics Is

Almost everyone has heard that “figures don’t lie, but liars can figure.” We
need statistics, but liars give them a bad name, so to be able to tell the liars
from the statisticians is crucial.

It is commonly believed that anyone who tabulates numbers is a sta-
tistician. This is like believing that anyone who owns a scalpel is a surgeon.
A statistician is one who has learned how to get valid evidence from statis-
tics and how (usually) to avoid being misled by irrelevant facts. It’s too
bad that we apply the same name to this kind of person that we use for
those who only tabulate. It’s as if we had the same name for barbers and
brain surgeons because they both work on the head.

Most people think of statistics as plural: collections of numbers and
little else. To statisticians, statistics is singular: a fascinating subject that
relates to almost everything we do. A quick glance at the index will support
this position. Statistics-singular deals with things other subjects dismiss as
unpredictables (“your mileage may vary”), with chance and choice and
trade-offs, with the basis of government policy, with cause and effect, and
so with the very essence of science.

The formal educational process provides very little information
about statistics-singular to most students. This leaves the students vulner-
able to those individuals I call the data pushers, who, somewhat like dope
pushers, try to gain control over us with their product. “Liars” may be too



