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T h e  teaching o f  stat ist ics f rom k indergar ten  t o  graduate u n i v e r s i t y  levels 
is  o f  g rea t  importance, and everyone here i s  concerned w i t h  aspects o f  
t h a t  teaching. T h e  present  t a l k  deals w i t h  a less s t r u c t u r e d  side o f  o u r  
stat ist ical  outreach: p resent ing  stat ist ical  thinking t o  t h e  several g rea t  
publ ics t h a t  a re  o u t  t h e r e  beyond t h e  classroom and beyond formal educa- 
t ion.  What o f  stat ist ics can we t ransmi t  t o  nonstudents in legislatures, 
courts, factories, t h e  mi l i tary,  t h e  nursery ,  and so on? How t o  t ransmi t  
i t ?  

T h a t  outreach is important  n o t  o n l y  f o r  i t s  own d i r e c t  sake; it also is  im- 
po r tan t  indi rect ly ,  for,  i n  one way o r  another, t h e  broad publ ics o u t  the re  
s t rong ly  inf luence what  i s  done stat is t ica l ly  in schools and colleges. 

I have th ree  broad themes. First,  I discuss t h e  natura l  desi re o f  s ta t is t i -  
cians t o  be  understood and encouraged by society a t  large. (Along w i t h  
that,  I discuss paral lel  na tura l  desires by other  groups.)  

Second, I make suggestions about  k i n d s  o f  stat ist ical  lessons f o r  t h e  p u b -  
l i c  . . . which d i f f e r  f rom stat ist ical  lessons in school. 

Th i rd ,  I end  w i th  a speculat ive analysis o f  t h e  unfor tunate  near-absence 
o f  song, story, and rous ing my th  t h a t  might  under l ie  s tat is t ics.  

Expla in inq ourselves. If we begin t o  t h i n k  about  attempts o f  stat ist ic ians 
t o  expla in stat ist ics t o  general publics, we are soon led t o  consider similar 
e f fo r t s  by chemists, psychologists, lawyers, physicians, c i t y  managers, 
insurance agents, and so on. Where t o  stop i n  comparative analysis? 
Everyone - well, almost everyone - wants t o  be  admired and understood 
f o r  act iv i t ies he lp fu l  t o  society. 

Organizat ions qu ick l y  come t o  p lay  important  inst i tu t ional  roles i n  these 
e f fo r t s  f o r  recognit ion. For  example, t h e  Internat ional  Stat ist ical  Inst i tu te,  
t h e  American Stat ist ical  Association, t h e  Ins t i t u te  o f  Mathematical Stat is- 
tics, and al l  o ther  stat ist ical  societies I know, have organized e f fo r t s  e x -  
p la in ing  o u r  profession and i t s  importance. 

Cross-disc ip l inary groups, l i ke  t h e  National Science Foundation and t h e  
National Academy o f  Sciences, ask about pub l ic  at t i tudes towards, and 
knowledge of, science general ly .  What can be done t o  improve those a t t i -  
tudes and ex tend t h a t  knowledge? 

Sure ly  a l l  human group ings compete f o r  pub l ic  comprehension and at ten-  
t ion.  T h a t  competit ion prov ides  bo th  models f o r  what  a professional o r  
o ther  g r o u p  can do, and simultaneously a discouragement: w i t h  al l  those 
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claims fo r  attention, how can statistics - with i ts  sober practitioners and 
d r y  reputation - hope t o  be adequately heard? 

There are at least three reasons fo r  statisticians - or  others - t o  communi- 
cate with wider publics. First, there is citizenship, and our knowledge 
that  statistical th inking is essential t o  the formation and execution of pub-  
l ic policy. An example is the act iv i ty of statisticians i n  connection with 
undercount problems of the census. 

Second is the narrower motive of  seeking support and resources, from 
funding research to  student assistance. 

Third, is the almost universal desire t o  be understood and loved. No doubt 
most of us have worked hard explaining statistics to  parents, spouses, 
children, and so on; it is not so wide a jump t o  seeking appreciation by 
relatively remote publics. 

We certainly are sensitive t o  lack of understanding and affection. The 
Royal Statistical Society's News & Notes i n  1976, for  example, reported 
upsetting comments b y  the Duke of Edinburgh t o  the Royal Society of 
Arts.  He said, in  part, that  " . . . quantification has created a fetish fo r  
statistics which has spilled over into f ield which used t o  depend upon 
judgment . . . Counting heads . . . , working out averages and percent- 
ages . . . , predicting trends from computerized intelligence now tends to  
become the substitute fo r  humane government . . . " 
The UK's Royal family is, I suppose, a special public for whose statistical 
education the Royal Statistical Society has special responsibilities. Perhaps 
in  the ten years since 1976, the Duke has come to  a more accurate under- 
standing of statistics. 

On this side of the Atlantic, the American Statistical Association has long 
worried about the above three important questions of communication with 
wider publics. One result ing set of activities have been those of the Joint 
Committee on the Curriculum in Probability and Statistics; a committee both 
of ASA and the National Council of  Teachers of Mathematics. I ts  init ial 
chairman was Frederick Mosteller, and later chairmen include Robert Hogg, 
Jim Swift, and Richard Scheaffer. 

One of the efforts of the Joint Committee led to  publication of Statistics: A 
Guide to  the Unknown. That book of mostly non-technical essays on suc- 
cessful applications of statistics was intended for a wide audience, 
especially an audience of parents, teachers, and the general public that  - 
after all - pays in  one sense or  another for  schooling. With generous help 
from the Sloan Foundation (theme Z) ,  the book's essays were widely drawn: 
polio vaccine field trials, whale populations, opinion polling, baseball. And 
so on. A thoroughgoing revision is now in  process, and we hope that  it will 
reach a sti l l  wider public. 

A different ASA activity, also in  a way addressed to wide publics, is the 
hope for an ASA building in  Washington, DC, a building from which, so to  
speak, a statistical f lag may be fur led i n  the nation's capital. Perhaps such 
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a symbol would help to  correct the all-too-frequent Prince Philip view of  
statistics as an anti-humane technicality. 

ASA has many other related activities, a number of them suggested b y  i ts  
Committee on Future Goals. I n  1983, that  Committee recommended establish - 
ment of a public affairs office, radio and television shows, a speakers' 
bureau, and other such good works. Of course such initiatives are d i f f i -  
cu l t  t o  car ry  off well, with digni ty and efficiency. They seem t o  be coming 
closer t o  f rui t ion.  

On a wider geographical scale, I salute the International Statistical Inst i -  
tute, f o r  these ICOTS conferences and of  course fo r  other healthy reach- 
out  actions. Let me cite the 1985 Atkinson-Fienberg book, A Celebration of 
Statistics/The IS1 Centenary Volume; it is in  pa r t  expl ic i t ly  " for laymen 
and fo r  our colleagues i n  other professions." 

Mathematical organizations also engage i n  such reachings out, as do our 
f r iendly  sociologists, anthropologists, meterologists, etc. Even some austere 
economists worry  about the public .standing of  the i r  profession. I have 
sought, b u t  not found, a systematic cross-cutting study of these love songs 
from professional groups to  the public. 

Broadly based scientific organizations share concerns about the public. For 
example, the U. S. NSF's Advisory Council recently recommended t o  Director 
Erich Bloch that  the Foundation work toward better indicators of scientific 
progress, that  it encourage more participation b y  scientists i n  public 
policy processes, that it create stronger l inks with journalism, radio, and 
television, etc. etc. 

Two cautions come to  mind. First, how might one - even in  principle - 
evaluate such programs of outreach t o  the public. Second, look into one's 
own heart and mind: t o  what extent do we, as statisticians, ourselves a t -  
tend t o  reach-out programs fo r  chemists, theologians, veterinarians, his-  
torians, and so on? To ask that question is t o  invite despair, f o r  no one 
has time t o  listen to  any b u t  a t i n y  fraction of all the messages coming i n  
from every side. 

Yet do not despair. It is essential t o  car ry  on, b u t  without naive ideas of  
what can be achieved. We must swallow hard, b u t  continue t o  reach toward 
wider publics. The alternatives are f a r  less promising. 

What should the messages be? As already outlined, our  messages relate t o  
the importance of statistics t o  society and the successes of statistics i n  
dealing with interesting, important problems. A t  the moment, however, I 
want t o  suggest a few more specific themes. What are the t r u l y  essential 
ideas of statistics, t o  be exposited in  attractive, concrete, ye t  not dis-  
tracting, narratives. 

So I would stay away from anything the least b i t  technical: Student t tests, 
normal distributions, mean square errors, confidence intervals explained 
. . . all such important topics I set t o  one side fo r  present purposes. You 
may ask what is left, and I il lustrate br ie f ly  a few of the remaining funda- 
mental ideas. 
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Firs t  is the idea of pervasive variability, coupled with pervasive er ro r  i n  
observation, calculation, and logic. There is, to  be sure, a basic tension 
here. If we pay adequate attention to  variabil i ty and error, we may seem 
uncertain, tentative, and vacillating. Our command presences wil l  be ta t -  
tered; small wonder that  statisticians have an ambiguous reputation. 

On the other hand, despite variabil i ty and error, we really do know about 
f inding genuine patterns in  cloudy data. That is the central positive 
point. 

Another fundamental idea is that  of the sample tel l ing us about the popula- 
tion. The representative sample concept is indeed ambiguous, ye t  it is im- 
portant and f ru i t fu l .  Statistics has t o  a large extend untangled the separ- 
ate strands of the concept and p u t  them t o  effective use. 

Somewhere I would include the intuit ive idea behind hypothesis testing, b u t  
without the slightest h in t  of technicalities. 

Randomization is also t r u l y  basic, yet  a shade too technical fo r  present 
purposes. Other aspects of good design practice are readily described and 

. deserve t o  be on the l ist: control groups and double blindness. 

Statistical heroes and heroines. A t  an emotional level welling up from deep 
inside, the ultimate d i f f icu l ty  i n  our relations with broad publics is the 
absence of any tradit ion of the statistician as hero, as protagonist, as a 
two-gun sheriff  coming t o  town t o  clean out those bandits who g lory i n  ten- 
dentious bias and misleading graphs. The statistician as Hamlet would be 
more practicable, b u t  I know few examples. 

Medical research has i ts  Arrowsmith, bu t  where is the Sinclair Lewis to  
dramatize statistics fo r  millions of readers? The Odyssey confirmed public 
recognition for  sailors, adventurers, and those who stayed home at  the 
loom. What Homer will sing the glories of randomization? 

Prometheus brought f i re  to  mankind and has been amply celebrated, al- 
though his own end was tragic. Where is the creation myth about a god 
who brought number t o  man, number and observation and data analysis? 

Most l i terary references to  statistics are slighting, l ike Dickens's descrip- 
tion of Bob Cratchit, meek and mild, with a green eyeshade and high stool, 
doing Scrooge's accounts - surely a kind of statistics - as a thoroughgoing 
non- hero. Again, consider Trollope's caricature of Wallachia Petrie, an 
American bluestocking. She defended a ludicrous sort of statistics, 
" . . . about two out of every f ive Englishmen can read a book. Out of 
every f ive New Englanders four and four-f i f ths can read a book . . . I 
cannot conceive how you are to  learn anything . . . except b y  statistics." 

I n  low-brow culture, statisticians are even more distorted or absent. Where 
was the statistical Buck Rogers in  the comic str ips of my childhood? To be 

. sure, there are intr insic reasons. How can you have a Wonder Woman if she 
is worrying about expected losses of decision functions, or  a Daddy War- 
bucks who frets about magnitude of observational er ror? 
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Still there may be a few precedents on which to build. The best example 1 
know is Ford Madox Ford's novel, Some Do Not . . . , published in 1924, and 
acclaimed in literary circles but, I fear, not widely read. Ford's protagonist 
is indeed a statistician - an economic statistician - and in the plot figure 
'prominently two struggles with political forces that press for distortion of 
the numbers fop international propaganda purposes. 

Thus I hope that  forms of literature and ar t  will increasingly make the 
public more sensitive to statistical issues and approaches, so that our basic 
messages may more readily be communicated. There is willy nilly, a market 
place of disciplines and professions competing with each other crassly for 
resources, and idealistically for opportunities to serve. Schoolroom teach- 
ing is central for us in supporting the role of statistics, but also central 
should be our deepening of statistical understanding by the adult popula- 
tion. 
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