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Introduction 

In  a recent p res identia l  add ress to the 
Roya l Statist ica l  Soc iety, John Ne ider  made 
the fol l owi ng point :  

"If the statistician can rightly claim to 
be interested in the theory and practice of 
activities in science and technology, we 
need to ask why so many scientists and 
technologists believe that statistics has lit
tle to offer them in their work. " 

In an open i n g  add ress to the Second 
I nternat iona l  Confe re n ce on Tea c h i n g  Sta
tistics, J i m  Z idek  re m i nded us that m a n y  
I m porta nt statist ica l  tec h n i q u es were I n 
vented by researchers who were experts i n  
f ie lds other  than  statist ics ,  a n d  t h a t  t h i s  
sou rce of i n novation i n  statistics conti n ues 
to be prod u ctive today .  But he  IS concer
ned a bo ut the response of today's tea chers 
of statistics. He says, 

"All of this leads me to suggest that 
there is a very realistic possibility that sta
tistics will cease to exist. It may flow out 
through its primordial roots back into 
substantive areas where it will be develop
ed in a piece-meal fashion, as in its past, by 
an army of statistical users rather than 
statistical scientists. It is incumbent on all 
of us to resist this process of dissolution, to 
resist defining our subject out of existence. 
We can begin by not defining our curricu
lum too narrowly. " 

T h ese rece nt  q u otes f r o m  N e i d e r  
( 1 986) a n d  Z idek  ( 1 986) lend a utho rity to 
an o p i n i o n  a rg u e d  i n  t h i s  p a p e r :  t h e  
subject of statist ics i s  u n l oved a nd under
ut i l ized, and  the sou rce of th is  I g n o m i n y  I S  
the content of the s u bject as It has been 
ta ught. I present my own a rg u m e nt f o r  
t h i s  v i e w ,  a n d  p r o p ose s o m e  correct ive 
measu res.  In  pa rti c u l a r , I a r g u e  for  t h e  
treatment of statistics as a sepa rate d isci
p l i n e ,  and suggest that devel o p m ents to 
date In th is  d i rectio n  st i l l  fa l l  short of the 
idea l .  

The dismal  image of statistics 

O n e  way to J u d g e  t h e  i m a g e  o f  
statistics i s  t o  i m a g i n e t h e  resu lts of the  
fo l l owing su rvey : a l l  facu lty of a u n iversity 
are asked to ch oose the d isci p l i n e  they f ind  
most I nteresti n g ,  a fter the i r  own d isci p l i 
n e .  H ow m a n y  w o u l d  c h oose stat ist i cs?  
Probably very few. N ext we m i g ht branch 
out I nto the l a rg e r  profess iona l  wor ld  of 
eng i neers, sci e nt i sts ,  c r i m i n o l o g i sts, a n d  
n u rses. Are there a n y  out there w h o  a ppre
ci ate the i nte l l ect u a l  leverage of statist ica l 
th i n k i n g ?  O r  would not m ost profess iona ls 
express t h e  o p i n i o n  that stat i s t i c s  is a 
necessary but certa i n ly d u l l  s u bject, wh ich  

revels i n  m essy a nd/or i n com p r e h e n s i b l e  
mathematics, a nd resu lts i n  m essy a nd/or 
i ncom prehens ib le  n u m e r i ca l state m e nts .  
Even re lat ive ly e n l i g ht e n e d  n o n -stat ist i 
c i a n s  are  skept ica l  of the  pract ica l  i m por
t a n c e  of the m ate r i a l  we tea c h  in t h e  
u n iversities. Th is  v iew i s  s o  preva lent that 
m a n y  t e a c h e rs a cc e pt th is  s i tu a t i o n  a s  
u na v o i d a b l e .  I f  th is  descr i pt i o n  o f  t h e  
d i sma l  v iew o f  statistics a ppears t o  be a n  
overstatem e nt, consid e r  t h e  fo l lowi n g :  

1 .  D o  y o u r  f i rst- c o n t a c t  c o n s u l t i n g  
c l ie nts come to you with the expectat ion 
t h a t  you w i l l  h e l p  t h e m  w i t h  t h e i r  
resea rch.  o r  i s  the i r  expectat ion  rather that 
you wil l  te l l  them how to leg it i m ize what 
they have a l ready conc luded?  

2.  H ow m a n y  u n i ve rs ity g r a d u ates o f  
major  f ie lds other  than statist ics cons ider 
the i r  statistics cou rses to have been excit
ing a n d  relevanP 

3.  When d id  you last hear  a bus inessm a n  
say that, befo re h e  m a d e a n  i m portant 
decis ion concern i n g  h is com pa ny, he  wa nt
ed to d iscuss the m atter with a statist ic i a n )  
D o  dec is ion-m a k e rs i n  bus iness e v e r  per
ce ive  decis ion-m a k i n g  to i n c l u d e  a data
a n a lysis phase)  

4 .  A group of educated ind iv idua ls  deci
de  to do a su rvey of the m e m bers h i p  of 
the i r  association to dete r m i n e  g U i d e l i n es 
for the next year's prog ra m H ow m a n y  of 
them wi l l  t h i n k  it a p p r o p r i ate that  the 
desi g n  or  t h e  a n a lys is  of t h e  s u rvey be 
done by a statist ic ia  n) 

M ost of the i nd i v idua ls referred to In 
the above q uestions W i l l  have had one or  
m o re stat i st i cs  c o u rses ,  and  W i l l  h a v e  
developed a dis l i k e  o r  even a n  open scorn  
for  the su bject. These react ions to statistics 
shou ld sca nda l ize us a l l !  H ow is It that a 
subject that has  a bea r ing on a l m ost every 
f ie ld of endeavor,  that has i ntr ig u ed som e  
g reat g e n i uses o f  t h e  sC ient if ic  wor ld.  that 
offers the  o p po rt u n ity of w h i te  c o l l a r  
em ployment a nywhere in  the world,  a n d  
that holds the k e y  t o  m o d e r n  i n d ust r i a l  
surv iva l ,  i s  s o  un iversa l l y  s h u n ned? 

Is the problem with statistics only an ima
ge problem ?  

I f  .. t h e  d isma l  i m a g e  o f  statistics were 
on ly a " percept io n "  probl e m ,  we cou ld  per
h a ps I g nore it and wa it for pub l i c  e n l i g h 
te m e nt t o  occu r.  O r  perh a ps the profession 
cou ld engage a n  a r m y  of  pub l i c  re lat ions 
experts. But the I m age problem is only a 
sym pto m of a m ore ser ious def ic iency i n  
o u r  teac h i n g  o f  the su bject. wh ich ste m s  
from a m i sconceptio n :  t h e  m isco nception 
is that statistics I S  a specia lty with i n  mathe
m atics; that Its essence 1 5  f o u n d  in the 
d isci p l i n e  of mathemat i cs; that stati stics I S  

m e r e l y  an a p p l icat ion  of m a th e m at i c s .  
Rather ,  statistics is a d i sc ip l i ne  unto itse l f, it 
i s  in essence the  scientif ic meth o d ,  a nd ma
them atics is m e re ly  one of the i nt e l lectua l  
tools a va i la b l e  t o  c l a r i fy a nd s o l ve pro
blems i n  statist ics .  The treatm e nt of sta
tistics as an " a pp l i cati o n "  of m a t h e m atics 
not on ly  leads to a l l  the i m a g e  prob lems 
j ust m enti oned,  but  i n d uces tea c h e rs to 
l i m it the i r  i n st r u ct i o n  to a very n a r row 
port ion  of the d isc i p l i n e .  

Thus  the tea c h i n g  of statist i cs f r o m  a 
pure ly mathematica l basis is i n a p p ro p riate 
for the d i sc i p l i n e  of statist ics :  i t  l ea d s  to 
widespread m isundersta n d i n g  of the p rac
tical v a l u e  of statistics, a nd it l e a d s  to the 
om iss ion of instruct ion i n  the p a rts of the 
basic theory of statistics that h a  ppen n ot 
to be mathematica l in nature.  

Are non-algebraic aspects of statistics fun
da mental to statistical theory? 

I have o utl i ned elsew h e r e  ( W e l d o n .  
1 986) exa m ples of non-a lgebra ic  c o n ce pts 
t h a t  a r e  at l e ast as f u n d a m e n t a l  t o  
statist ica l  theory as a re moment g e n e rat
ing f u n ct ions. conf idence i nterv a l s. a n d  t
tests. One way to su m m a rize th ese POi nts 
is to l i st q uestions  that a graduate of a n  
intermed iate u ndergraduate cou rse I n  sta
tistics shou ld  be a ble to a nswe r :  

1 .  W h a t  a r e c r i t e r i a  f o r  a c c e pt i n g  
assum pt ions o f  i n dependence. l i n ea rity o r  
n o r m a l ity) 

2.  Descr ibe i n  words the k ind of s i tua
t ion i n  w h i c h  " S i m pson's parado x "  m ig ht 
deceive the u nw a r y .  S a m e  q u e st i o n  for  
" regress ion  tow a rd the m e a n "  

3.  What I S  t h e  esse ntia l  d iffe r e n ce bet
ween a study desi g n  from wh ich one ca n 
i nfer a causa l relati o n s h i p  a n d  o n e  that 
revea ls  o n l y  assoc iat ion of var iab les)  

4 .  What featu re of a d istri buti o n  does  a 
mean measure that is not measured by a n y  
other  statist ic)  Sa me f o r  sta nd a r d  d e v i a 
t i o n ,  a n d  correlat ion coeff ic ient .  Descr ibe 
t h ese as pects I n  words t h a t  w o u l d be  
unde rsta ndab le  to a non-statist ic i a n .  

5 .  I n  a hypothesis test ing sett i n g .  what 
are the log ica l  l i n ks between pr ior  bel iefs. 
pu rpose of a n a l ysis .  P-va lue .  sa m pl e  s ize .  
and  the u lt i m ate conclus ions of t h e  hypo
thesis test7 

6. What aspects of a statist ica l  prob lem 
i nd icate whether data ana lysis. est i mat ion.  
hypothesis  testi ng .  or  so m e  co m b i na t i o n  
of these strateg ies. is req u i red ? W h e n  IS a 
Bayes ian  a pproach m ost appropr iate )  

These q uest ions  a re on ly  exa m ples o f  
a vast a rea of non-a l gebraic aspects of sta
tistics. but t h ey do po int  to t h i n g s  that  
receive sca nt attention i n  m ost statistics 



cou rses a n d  text bo o k s .  N o w  a t y p i c a l 
com m e nt from a mathemat ica l ly-or iented 
teacher of statistics wou ld  be that  these 
issues are too soph isti cated f o r  an  e a r l y  
cou rse and  that t-tests s h o u l d  b e  learned 
f i rst. But is th is  rea l ly  sens ib le  7 The aspects 
of t-tests that students f i nd fa i r ly  easy to 
learn are a bso l utely use l ess w i t h o u t  a n  
u n d e rsta n d i n g  o f  w h e n  a n y  hypothes i s  
test ( t  or  other) i s  a p p r o p r i ate ,  when  it  
shou ld  be a t-test, and what it m ea n s  when 
i t  i s  done.  Knowing when a test of some 
sort i s  needed i s  surely m o re f u n d a m e nta l 
than the calcu lation deta i ls of t h e  p a rt i 
c u l a r  test. F u rthermore, t o  stude nts w h o  
a re not d i rected to a ca reer i n  statistics, the 
non-mathematical  issue is probably eas ier  
to learn .  So it i s  m ore re levant a nd eas ier  
to learn th is  non-mathe mat ica l  issue than 
to learn how to do a t-test. W h y  d o  a l l  
textbooks i n  e lementa ry sta t i st i cs a p pa
rently ignore th i s ?  Perhaps it i s  erroneous ly 
thought that such  n o n - m at h e m at i c a l  is
sues do not belong to a n  i ntrod u ct ion to 
statistics because they are not mathe m a 
tical issues. 

Are the non-mathematical  aspe<ts only 
appropriate for service <ourses? 

The usua l  tra i n i n g  of statist i c ians be
g i n s  with a tra i n i n g  in m a t h e m a t i cs ,  i n 
c l ud ing the mathematics o f  statistics; the 
non-mathematical  aspects are pres u m ab ly  
lea rned on the job. Apprent ices h i p  was  the  
on ly method of tra i n i n g  i n  m ost profes
s ions unt i l  relatively recently, but have we 
not found that for m a l  tra i n i n g  i s  far  m ore 
effic ienn If part of statist ics m ust be learn
ed on  the job ,  i t  i s  doubtfu l  that  the non-
3 1gebra ic  aspects such as  those m e ntioned 
3 bove are the best pa rt to be left to a p
prentices h i p  tra i n i n g .  If the genera l  ideas 
Jf hypothesis test ing are u nderstood, say 
I n  the context of a s ign test or  a norm a l  
test, would it be s o  d iff i cu lt to p ick  u p  a 
book a n d  f i n d  out  a bo u t  t h e  t-tesP I t  
;eem s t o  m e  that t h e  non-a l gebra ic  aspects 
Jf statist ics  s h o u l d  be i n c l u d e d  i n  e a r l y  
;tat istical courses, whether  t h e  cou rse is a 
;erv i ce cou rse or a cou rse f o r  a c a r e e r  
;tatist ic ia n .  

Poss i b l y  the  fa i l u re of tea c h e rs o f  
;tatlstics t o  i nc lude adeq uate treat m e nt o f  
l o n -a l g ebra i c  aspects of stat i s t i c s  i s  a 
:onseq uence of the teachers '  b e l i e f  that  
;uch aspects are not part of t h e  s u bj e ct 
they are teac h i n g .  But it se e m s  u n l i k e l y  
that teachers of statistics who h a v e  c o n 
; u lt i ng  experience w o u l d  act u a l l y  bel ieve 
th is .  Most c o n s u lta nts k n ow that  i s sues  
;uch  as " correlat ion does n ot i m p l y  cau
;ati o n "  are a key part of  statist ica l  theory.  
rhere are more plaus ib le expl a n ations for 
)m iss i o n  of n o n - a l g e b r a i c  a s p e cts f r o m  
;tatistics c o u  rses :  

1 .  T h e r e  are powe rfu l i n st it u t i o n a l  
Jrea su res i n d u c i n g  the  t e a c h e r  t o  c o n 
:entrate on  these a l gebra ic  aspects a t  the 
�xpense of the "soft" concepts. 

The creation of Statistics d e p a rt m e nts i s  
on ly  effective i n  res ist i n g  m a t h e m a t i c a l  
dom i nation w h e n  t h e  facu lty c h a n g e  the i r  
acad e m i c  style accord i n g ly .  

2.  The tra i n i n g  of t h e  t e a c h e r  of sta
tistics i s  proba bly stron g  in m a t h e m a t i cs 
and wea k i n  the non-math e m at ica l a spects 
of statistics. 

3.  The m ost p restig i o u s  Stat i st i cs J o u r
na ls  encourage content of the m ost m a 
the matica l k i n d  - there is l i ttle to l e re n ce 
for specu latio n ,  com m ent on releva n ce o r  
i nterpretat i o n ,  i n  these journa l s .  

4. The non-a lgebra ic  aspects of  statistics 
a re d iff icult to I n c l u d e  in a test or exa
m i nat i o n .  Even teachers who spend a m ple 
t ime d iscuss i n g  cr iter ia  for the ass u m pt ion 
of i ndependence w i l l  u sua l l y  n ot set  exa m 
q uestions in wh ich  the student w i l l  have to 
use these crite r ia  before proceed i n g  with a 
ca lcu latio n .  

5 .  When a math e m a t i c i a n  i s  a s k e d  to  
teach stat is�ics to  students who are I n e pt 
or u ntra i ned i n  mathematics ,  a co m m o n  
response i s  to tea c h  a c o u rse devo id  of 
i ntel lectua l  content. Beca use the tea c h e r  
rea l i zes that t h e  students a r e  i ncapable o f  
u ndersta n d i n g  even t h e  s i m p l est form u las ,  
the  mate r ia l  i s  presented at  the  g ra d e
school level .  The a lternative of teac h i n g  a 
ser ious ,  a n d  p o ss i b l y  u s e f u l ,  sta t i s t i c s  
cou rse w h i c h  e m  p h a s i zes n o n-a  I g e b ra i c  
aspects, IS seldom cons idered.  

With a l l  these i nst itut i o n a l  i m pe d i 
me nts t o  t h e  i nc lus ion  of a f u l l  range of 
topics i m porta nt to statist ica l  theory, it i s  
not  surpr i s i ng  that  statistics cou rses are so 
na rrowly m at h e m at ica l  i n  focus. 

Condusion 

Most of the probl e m s  with the c u rrent 
attitudes i n  our soc iety toward sta t i st i cs  
can be traced to a s i n g l e  p h i l osop h i c a l  
issue :  I s  stat ist ics  a spec ia lty o f  m athe
matics, or  I S  It a sepa rate d iSCI p l i n e 7  S u re ly  
the d isc i p l i n e  of stat ist ics  I n c l u des  m a n y  
ideas o f  m athem atics, but a lso o f  sc ience 
a n d  s c i e n t i f i c  m et h o d , psyc h o l o g y  o f  
percept ion ,  a n d  psy c h o l o g y  of l e a r n i n g ,  
com m u n icat ion m odes, I n formation m a n a 
g e m ent ,  a n d  m a n y m i sce l l a n e o u s  pr i n 
c ip les hav ing l ittle t o  do with m at h e m atics 
per  se .  It is v e r y h e l pf u l  to tea c h e rs ,  
learners a n d  users t o  t h i n k  o f  statistics as  a 
d isci p l i n e  d i sti n ct from m athematics .  

T h e  t r e a t m e n t  o f  sta t i s t i c s  as a 
d isc ip l i ne  ca n m a k e  a big d i fference to the 
effect iveness of teac h i n g  in a u n i versity or  
co l lege .  Eva l u at ion of facu lty can be based 
on  contri but ions  to statistics rather tha n to 
mathematica l  statistics. Stat istica l consu lt
i n g  wo u l d  be d e e m e d  a n  i m p o rt a n t  
activity. Tea c h i n g  wou ld  g a i n  new i m por
t a n c e  as the  way to c h a n g e  att i t u d e s  
toward the s u bject, a n d  i ncrease the use
f u l n ess of the s u bj ect. 

T h e  i n st i t u t i o n a l  f r a m e w o r k  f o r  
i nstruction  I n  statistics m ust be cha nged to 
e n s u re t h e  futu re effect ive ness  of t h e  
d isci p l i n e .  There m ust evolve a context for 
the teach ing  of stat istics that reco g n izes  
the i m porta n ce of th i s  d isc i p l i n e  to both 
s c i e n c e  a n d  s o c i a l  s c i e n c e ,  a n d  a l s o 
r e c o g n i z e s  I t S  d i f f e r e n c e s  f r o m  
mathematics .  O n l y  t h e n  w i l l  the d i s m a l  
v iew o f  stat ist ics  be g i n  t o  b e  d i s p e l l e d .  
T h e re m a y  w e l l  b e  a d a y  i n  w h i c h  
statist ic ians  a re society ' s  h e roes .  B u t  we 
have a long way to go . •  
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La stati st i q u e  est-e l l e u n e  bra n ch e  d es mathe mati q u es 
ou u ne d isci p l i n e d isti n cte? 

par  K. L .  Weldon 
Departement d e  mathemati ques et de stati st ique,  U n i vers ite S imon- Fraser 

Introduction 

A I 'occas ion du d iscou rs pres i d e nt l e l  
q u ' i l  p rononca i t  rece m m e n t d e v a n t  l a  
Royal Statist ica l  Society, J o h n  N e i d e r  s'ex· 
p r ima it en  ces term es : 

"Les statisticiens pretendent qu 'ils 
s 'interessent a ux aspects theoriques et pra· 
tiques de la science et de la technologie. Si 
cette pretention est legitime, iI convient de 
se demander pourquoi tant de techno· 
logues et de savants demeurent sceptiques 
vis,a·vis de J 'apport coneret de la statisti· 
que a J'exercice de leur profession ". 

Pour sa pa rt, J a m es V .  Z idek profitalt 
d u  d e u x i e m e  cong res I n ternat i on a l  s u r  
I 'ense ignem ent d e  la  statist ique pour  nous 
rappeler q u ' u n  bon nom bre des methodes 
statist iques les plus i m porta ntes ont ete 
conc;ues par des chercheurs spec ia l ises d a n s  
d ' a utres d isc i p l i n es q u e  l a  stat i st l q u e ,  et 
q u e  cette sou rce d 'en nch lssem ent est en·  
core tres feconde a ujourd ' h u l .  Lors d e  son 
a l locution d 'ouverture,  Z i d e k  d isa lt :  

"Tout ceci m 'amene a envisager tres 
coneretement la possibilite que la statisti· 
que disparaisse un jour en tant que disci· 
pline distincte. file p o u rrait fort b i e n  
retqurner a ses sources primo rdiales, les 
sciences appliquees, ou e lle continuerait 
comme jadis de grandir au gre des applica· 
tions, servie par une armee d'utilisa te urs 
plutot que par une petite troupe de statis· 
ticiens. /I nous incombe a tous de resister a 
ce mouvement qui sonne rait Ie glas de 
notre profession. Nous pourrions commen· 
cer par faire preuve de plus de souplesse 
dans i'elaboration de nos programmes ". 

Ces propos de N e i d e r  ( 1 986)  et d e  
Z idek  ( 1 986) etayent la  these de cet a rt ic le ,  
a savoi r que la statist ique est mal  a i mee,  
sous·uti l i see, et q u e  cet etat de choses est 
i m putab le  au choix tradit io n n e l  de la ma
tiere dont nos  cou rs se  com posent. J e  you· 
drais exposer ic i  les m ot i fs q u i  sous·te n
dent mon raison n e m e nt et  suggerer q ue l 
q u es correctifs. A m o n  avis ,  l a  statist i q u e  
merite d ' etre tra itee com m e  u n e  d isc i p l i n e  
a pa rt ent ie re,  e n core q u e  n o u s  a yo n s  
bea ucoup d e  chem i n  a fa i re avant d 'atte in
d re cet objectif. 

La statistique a mauvaise presse 

Tentons de m ieux cerner  la percep
t ion q u e  I 'on se fait de la stat ist i q  u e  e n  
i m a g i na nt les resu ltats d e  I ' e n q u ete s u i 
vante: on demande a tous les professeurs 
d ' u n e  u n i v e rs ite de c h o l s i r  la d i sc i p l i n e  
q u ' i ls trouvent la  p lus  i nte ressa nte, a I 'ex
ception de la  leur. Com b i e n  d ' entre  e u x  
chois ira ient la  statist i q u e )  Proba b lement 

tres pe u .  Nous  p o u r r i o n s  a u ssi  poser  l a  
q u estion  a des m g e n i e u rs, des  hom mes d e  
s c i e n ce,  d es cr i m l n o l o g u e s  e t  d es I n f i r
m i e res .  Y en a-t- i l  bea ucoup parm i eux q u i  
a ppreclent a s a  J u ste va leur  I ' i nf l u e n ce d e  
la p e n  see statlst ique) Par ions q u e  p lus leurs 
d 'entre eux cons lderent q u e  la statistlq ue  
est u n  ma l  necessa ire,  q u 'e l l e  est e n n u y
euse, truffee de m ath e m a t i q u e s  i n i nt e l 
l i g i bles e t  farcie de conc lus ions re posa nt 
s u r  des ca lcu l s  n u mer lques e n i g m at i q u e s .  
Avou ons·l e :  la  v a l e u r  p r at i q u e  d e  n otre 
ense i g n e m e n t  est consta m m ent  mis en 
doute, meme par ceux q u i ,  sa ns apparte n i r  
a l a  profess i o n ,  en  o n t  u n e  bon n e  c o n 
na i ssa n c e .  De fa it,  cette o p i n i o n  e s t  S l  
l a rgem ent repa n d u e  que pl us ieurs d ' entre 
n o u s  se m b l e n t  res i g n e s  a s u b l r  cette 
s ituat i o n .  S i  cette deScription vous se m ble 
exageree, posez-vous p l utot les q u est ions 
su iva ntes: 

1 .  Les c h e r ch e u rs q u i  v l e n n e n t v o u s  
consulter p o u r  l a  p re m i e r e  fois  s ' atte n 
de nt- l i s  a c e  q u e  vous l e s  asslst iez  d a ns l e u r  
recherche ou veule nt- i l s  p l utot q u e  vous  
leg it i m l ez les  co n c l u s i o n s  a u x q u e l les  i l s 
sont deja a rr ives? 

2.  Statist ic iens  m i s  a p a rt, c o m b i e n  de 
d i p lomes u n i ve rsita i res cons iderent  q u e  
l e u rs cours de statist ique ont ete ut i les et 
i nte ressa nts) 

3.  Avez-vous deja e n t e n d u  d i re q u ' u n  
h o m m e  d ' a f f a i res v o u l a i t  c o n s u l t e r  u n  
statist ic ien avant d e  prendre u n e  decis ion 
im portante) Quand les fondes de pouvo i r  
ressentent- l is  Ie  beso i n  d e  f a i r e  a ppel  a u n e  
a n a lyse de don nees avant d e  pre n d re u n e  
decis io n ?  

4 .  S u p posons q u ' u n  g r o u p e  d e  g e n s  
i nstr u l ts d e c i d e  d e  m e n e r  u n e  e n q uete 
a u pres des mem bres d e  l e u r  asso c i a t i o n  
d a n s  I e  but d e  determ i n e r  l e s  or ie ntat ions 
d u  prog ra m m e  de I ' a n nee su iva nte.  Com· 
b ien  d ' entre eux est lm eront que la  plan i
f i cat lon  d e  I ' e n q u ete  et I ' a n a l yse  d e s  
don nees doivent etre confiees a u n  statis
tic i e n )  

S e l o n  toute vra isem blance,  la  p l u p a rt 
de ces person nes a u ro nt su iv i  a u  m o i ns u n  
cours d e  statist i q u e  et a u ront vite fa it d e  
developper d u  ded a i n  o u  d u  mepr is  pour  
ce sujet. Nous devrions etre sca nda l ises d e  
l e u rs reactions !  Pourq uoi c e s  g ens-Ia font
i l s des m a i ns et des pieds pou r  esq u i ver la 
statist ique ,  a lors q u 'e l le  a des ra m if ications  
d a n s  presq ue to utes les spheres du savoir,  
q u 'e l l e  a pass ionne ta nt d e  gen ies scientif i
q u es, q u 'e l le  ouvre des perspectives d 'e m 
p lo i  presq ue i l l i m itees de par  I e  monde et 
q u e  la s u rvie de I ' i n d u st r i e  m o d e r n e  e n  
depend)  

La statistique ne souffre-t-e lle q u e  d'un 
probleme d' image? 

S i  l a  m a uvaise reputat ion d e  la  statls
t ique n 'eta it q u ' u n  probleme de p e rcep
t ion ,  nous pou rrions sa ns doute f e i n d re d e  
I ' i g nore r en  attendant pat iem m ent q u e  I e  
p u b l ic rea l i se q u ' i l  est d a n s  son tort. A 
defaut, nous pourr lons songer a e n g a g e r  
u n e  p lethore d 'experts en re lat ions pub l i 
q u es. He las ,  ce manque  de pop u l a rite est 
en fait Ie reflet d ' u n e  serie use carence dans  
n otre fac;on d 'enseig ner la  sta t l st l q u e .  A 
I 'ori g i n e  de ce probleme se trouve la con
ceptio n  erronee que la  statist i q u e  est u n e  
bra nche  d e s  mathematl q u es, u n e  specia l i 
t e  q u i  repose ava nt tout sur  l a  conna l ssa n
ce des m athematiq ues, u ne si m pl e  a pp l ica 
tion d e s  m athematiques. Au co ntra I r e ,  l a  
statist iq ue  est u n e  d isci p l i ne  d i st i n cte q U I  
s ' i n s p i re profo n d e m e nt d e  l a  m e t h o d e  
sc ient if ique e t  dont la mathemat i q u e  n 'est 
q u ' u n  des nom breux out l i s  i nt e l l e ct u e l s  
a uxquels  e l l e  fait a p p e l  p o u r  c l a r i f i e r  e t  re
sou d re ses problemes. Considerer la statis
t ique com m e  u n e  app l icatio n  d e s  m athe
m atiques,  c 'est a l i m enter les problem es d e  
percept i o n  d o nt n o u s  p a r i  i o n s  t o u t  a 
I ' h eure .  B ien  p lus ,  (est i nciter et cond it ion
ner  les statist lc iens a l im iter e n  ce sens l e u r  
ensel g n e m ent d e  la  d isc i p l i n e .  

A la  l i m ite, ense i g n e r  l a  stat ist i q u e  
d ' u n  pOint d e  vue  pu rement m athemat i 
q u e  equ ivaut a en  tra h i r I 'esprit .  ('est u n  
c r ime q u e  d e  passer sous s i l ence les nom
breux  e lem ents non-mat h e m a t i q ues  q u i  
c o n st itu e nt l a  base d ' u n e  p a rt i e  d e  sa  
theorie . De la decou le  Ie  manque de com
prehens ion genera l ise de la  va l e u r  prat i 
q u e  des methodes statlst lq ues. 

Quelle est i ' importance des concepts non
algebriques en statistique? 

J ' a i  d o n n e  a l i le u rs (Weldon, 1 986) 
q uelq ues exemples de concepts n on-alge
br iques dont Ie  role en  statist iq u e  est tout 
a ussi i m  portant que les noti o n s  d e  fonc
tlon generatrice des moments, d ' i nterv a l l e  
d e  conf iance ou de test de Stu d e nt, pou r 
ne nom m e r  q u e  cel les- Ia .  Mentio n no n s  a 
titre d ' i l l u stration u ne l i ste d e  q u est i o n s  
a uxque l les devra it  sa v o i r  repo n d re tout  
f in issa nt aya nt com plete u n  c o u rs de n i
vea u i ntermed i a i re en statist i q u e :  

1 .  N o m m e r  d e s  criteres perm etta nt d e  
j ustif ier  u n e  hypothese d ' i n d e p e nd a n c e ,  
d e  l i nea rite o u  d e  norma l ite. 

2.  Decrire en  vos propres m ots une situa
t ion  typ i q u e  d a ns laque l le  Ie  p a radoxe de  
S i m pson pou rrait i ndu i re  un  a n a lyste e n  
e r r e u r .  M e m e  q u esti o n  a pro pos  d e  l a  
regression vers l a  moye n n e .  



3. Q u ' est-ce q u i  d ist i n g u e  u n  sch e m a  
d 'experience a part i r  duque l  o n  peut d e
d u i re I 'existence d ' u n  l i e n  c a u s a l ,  et u n  
a utre q u i  n e  permet de  d iscerne r  q u e  l a  
presence d ' u n e  association entre l es var ia
bles? 

4. Q u e l l e  est la ca racter i sti q u e  d ' u n e  
d i stri bution q ue seule la  m oyenne permet 
de m es u re r ?  M � m e  q uest i o n  e n  ce q u i  
concerne I 'ecart-type e t  I e  coeffic i e nt d e  
correlat io n .  Expri m e r  votre reponse e n  des 
termes q u i  p u issent rej o i n d re un n o n 
i n it ie .  

5. Dans I e  contexte d'un test d ' h y po
t h ese,  q ue l s  sont les l i e n s  l o g i q ues  q u i  
existent e ntre I ' i nformat ion a p r i o r i ,  I e  
seu i l  cr iti q u e  d u  test, l a  ta i l l e  d e  I 'ech a n
t i l lon ,  Ie m otif de I ' a n a lyse et les conc l u 
sions q u 'on en  t i re ?  

6 .  Com m e nt fa it-on pour  savoir  s i  o n  
doit resou d re u n  probleme statist ique a u  
moyen d ' u n e  ana lyse de  donnees, d ' u n  test 
d ' h y pothese, d ' u n e  esti m at i o n  ou d ' u n e  
c o m b i n a i s o n  d e  c e s  m e t h o d e s ?  D a n s  
q uel les c i rconstances I ' a p proche bayes ien
n e  est-e l le  l a  p lus  i n d i q uee? 

Ces questions sont des exem p ies typi
q ues d ' u n e  m u lt i tude de  co ncepts n o n 
a lgebr iq ues q u i  sont i n herents a la  statisti
q ue,  m a is sur lesquels on ela bore peu ou 
pas d a n s  l a  p l u pa rt des cours et des m a 
nue ls  de  statist ique .  Les professeu rs d e  sta
tist ique q u i  ont u n e  orientation m athema
t ique repondent souvent q ue ces questions 
sont trop soph ist iq uees pour qu'on pu isse 
les a border dans un  cours de base, et q u e  
de  toute fa�on l e s  etudia nts doive nt d ' a 
bord a pp rendre a fa i re des tests d e  S t u 
d e n t .  Ma i s  est-ce b ien raison nable? A quoi  
bon savo i r  com m e nt fa i re un  test  d e  
Student s i  o n  ne  sait pas q u a nd avo i r  re
cours a un test d ' h y pothese (de Student ou 
a utre), ni q u e l  test e m ployer,  ni m e m e  
com m e nt I ' i nterpreter? I I  est surement p lus  
i m portant de  savo ir  quand a pp l i q u e r  te l  
ou tel test p l utot que de m e m o r iser  la  
m a rche a su ivre pour se  serv i r  d ' u n  test 
part i cu l ier .  D 'a i l l eurs,  les etud ia nts q U I  ne 
se desti nent  pas a une carriere en statisti
que a u rant proba blement plus de faci l ite a 
sa is i r  les notions non-mathematiq ues. I I  est 
certes p l us fac i le ,  et surtout p l us pert ine nt, 
de  se fa m i l i a riser avec Ie  ralson nement 10-
g ique  qui sous-te n d  l a  d e m a rc h e  p l utot 
que d ' a pprendre a fa i re un test de  Stu
dent. Pourquoi  donc les bou q u i ns elem e n
ta i res de statist ique ne t ien nent-l is a ucun  
com pte de  ce l a ?  J 'a i  tenda nce a cro i re q u e  
c'est pa rce q ue l e s  professeurs s ' imag inent 
que les  p ro b l e m es n o n - m at h e m at i q u es 
n 'ont r ien a voir avec un cours d ' i ntrod uc
tion a la  statist ique j ustem ent parce q u e  
ces prob lemes ne  sont pas de  nature ma
thematique.  

Les concepts non-mathematiques n'ont-ils 
leur place que dans les cours de service? 

La formation traditionnel le  d ' u n  sta
t istic ien  est avant tout axee sur les m athe
mat iques, y com pr is les aspects mathemati
q ues de  la  stat ist ique;  c'est presumement 
sur  Ie m a rche d u  trava i l  q u ' i l  se fa m i l ia rise 

avec  les conce pts n o n - m athe m at i q u e s .  
Dans u n  passe pas s i  lo inta i n ,  i l  est vrai  q u e  
I ' o n  n e  pouva it acq u e r i r  l e s  r u d i m e nt s  
d ' u n e  p rofession q u ' e n  trava i l l a nt com m e  
a pprent i .  To utefo is,  n o u s  recon n a issons 
a uj o u rd ' h u i  I 'efficacite d'une sol ide forma
t ion a cademique .  S ' i I  est vrai  qu 'une te l le  
formation ne peut  pas  etre com p l ete ,  je  
doute fort q u ' i l  so it  p refera b l e  d ' a p p r i 
voiser l e s  concepts non-m ath e m atiques de  
l a  statist ique en d e hors d u  m i l ieu  sco l a i re .  
Une fois que  I ' o n  a sais i  l a  p h i losoph ie  des 
tests d ' hypothese, d i sons dans Ie  contexte 
d ' u n  test du s igne ou d ' u n  test norm a l  par  
exe m ple, est-il si d i ff i c i l e  d e  p r e n d re un  
l ivre pour  se rense igner  s u r  Ie  test d e  Stu
d e nt? I I  me semble que les not ions  n o n 
m athem atiques q u i  font part ie de l a  statis
t ique devra ient �tre ense i g n e es d a n s  l es 
prem iers cours, q u ' i l  s 'ag isse d 'un  cours de  
service ou de concentrat ion.  

S i  certa ins  p rofesseurs de statist i q u e  
neg l igent les aspects non-mathematiques 
de  la  statist ique,  c'est poss ib lem ent pa rce 
q u ' i l s  s ' i m a g i nent  q u e  ces q uest ions  n e  
font pas vra i m ent part ie de  l e u r  d isc i p l i n e .  
Toutefois, i l  sem b l e  i m p ro b a b l e  q u e  des  
professeurs de statist ique qu i  possedent de 
I 'experience en  consu ltation ajoutent foi a 
cette croya nce. La p l u pa rt des consu ltants 
savent q u e  des q u est i o n s  du g e n re " I a  
corre lation n ' i m pl i q u e  pas necessa irement 
u n  l i e n  de cause a effet" jouent u n  role de 
prem ier  plan en  statist ique .  I I  y a d 'a utres 
expli cations poss ib les a ce phenomene,  q u i  
sont p l u s  p laus ib les ce l l es- I a :  

1 .  De fortes press ions i nstitut i o n n e l les  
i nc itent les professeurs a se concentrer sur  
l es aspects a l gebriques d u  sujet a u  detr i 
m ent des concepts " m o us" . 

2. La formation d ' u n  professeur de sta
tist i q u e  i nc lut h a b itu e l l e m ent u n e  forte 
com posa nte de  m at h e m a t i q u e s  et I ' a p
prent issage des notions non-algebriq ues y 
est deficient. 

3.  Les revues de  statist ique  les plus pres
t ig ieuses exhortent a pub l ier  des a rt ic les  
dont  I e  conten u  est a ussi math e m at i q u e  
q u e  pOSS ib le .  I I  y a p e u  de  p lace d a n s  ces 
revues pour de la specu l at ion ou des com
m entai res concern a nt I ' i nterpretat ion ou 
la  va leur des resultats. 

4. Les notions non-ma t h e m a t i q u e s  q u i  
I nt e rv i e n n e n t  e n  statist i q u e  s e  pr�te n t  
assez m a l  a exa m e n .  M e m e  l e s  professeurs 
q U i  consacrent bea ucou p de  temps a expl i 
q uer les ci rconsta nces d a n s  lesque l les I ' hy
pothese d ' independa nce est just if iee,  pou r 
pre n d re u n  exem ple ,  osent rare m ent poser 
u n e  q u estion a ce sujet a I 'exa m e n .  

5. Lorsq u'on demande a u n  m a t h e m a 
t ic ien d'ense igner  la  statist ique a d e s  etu
d i a nts q u i  ont u n e  formation i nadequate 
dans  ce dom a i ne,  sa reaction est souvent 
de  don ner un cours depourvu de  conte n u  
i nte l l ectue l .  L e  professeu r  presente la  m a
tiere com m e  s ' i l  ense i g n a it a I 'ecole p r i m a i
re pa rce q u ' i l  rea l ise que  les etudia nts sont 
i n ca pa b l es de com prendre les form ules 
m�me les p lus  e lementalres.  On  considere 
rarement la  possi b i l ite de donner un cours 
de statlst lque uti le et serieux m ettant en 
re l ief les aspects non-a l ge briques du  sUJet. 

Lorsque I'on prend conscience c,le tous  
ces  obstacles i nstitutionna l ises q u i  e m p�
chent I ' i n c l us i o n  d ' u n  l a rg e  eventa i l  d e  
themes i m porta nts d a n s  I 'ense ignement de  
la  statist ique,  i l  n ' est pas surprenant q u e  
nos cou rs d e  statist i q u e  a ie nt un arr iere
gout de  math e m atiques s i  pranonce .  

Conclusion 

La p l u p a rt des attitudes  q u e  n otre 
societe cu lt ive v is-a-vis  d e  l a  stat ist i q u e  
peuvent s e  ra m e n e r  a u n e  seule question 
p h i l osop h i q u e :  la  statist ique est- e l l e  u n e  
branche d e s  m at h e m atiq ues, o u  est-el le  a u  
contra i re  u n e  d isc i p l i n e  d ist i n cte ? I I  est 
evident que l a  statistiq u e  a fa it s ien nes d e  
nom breuses i d e es m at h e m at i q u es, m a is 
e l l e  s ' insp ire ega lement de l a  science et de  
la  methode scientif ique, de  la  psycholog i e  
de  la  perception e t  de  I 'apprentissage, des 
modes de  com m un i cation et de gerance de 
I ' i nformation,  a i nsi  que de  plus ieurs princi
pes qui n 'ont a peu pres r ien a voir avec les 
m athematlques.  I I  serait tres sa l uta i re pour 
les professeu rs, les etu d i a nts et tous les  
uti l isate u rs de  l a  statist ique de la  percevoir 
com me une d isc ip l ine  dist incte des m athe
m atiq ues. 

Traiter la  statist ique com m e  une d isci
p l i n e  a part entiere pourra it  fa ire toute la 
d ifference q ua nt v lent Ie  temps de I 'ensei
gner effica ce m e nt dans un college ou u n e  
u n i verslte. O n  songerait peut-etre enfin a 
eva l uer la performa nce des professeurs e n  
fon ct ion de l e u r  contr ibution a la  statisti
que,  et non seu lem e nt a la  statist ique ma
them ati q u e .  La consu ltation pourra it ega
lem ent prendre la  p la ce i m portante qui l u i  
revient. L 'ense igne ment jouerait a lors u n  
ro le  n o u v e a u  e t  dev i e n d ra it I e  m ote u r  
d ' u n  cha ngement d 'attitude a I 'egard d e  l a  
d isci p l i ne  e t  de  son uti l ite.  

I I  faut que change Ie  cadre institution
nel dans  leque l  evolue  I 'e nseignement de 
la  statist ique de m a n iere a assurer la matu
ration de  notre d isci p l i n e .  I I  fa ut q ue I e  
contexte d e  I 'ense ignem ent d e  l a  statist i
que evo lue pour que I'on rea l ise I ' i m por
tance de  notre d isci p l i n e  en sciences et en 
sciences soc ia les  et q u e  I 'on e n  v i e n n e  a 
reconnaitre en quo i  e l le  se d isti ngue des 
m at h e m a t i q u e s .  Alors  s e u l e m ent pou r 
rons- n o u s  conj u r e r  I e  m a uv a i s  so rt q u i  
fra ppe notre profes s i o n .  I I  n ' est pas  i m 
poss ib le  que  les statist ic iens soient u n  jour 
les heros de  l a  societe. Mais  ce n 'est pas  
pour demain  l a  ve i l l e . -
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