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"UNDERSTANDING STATISTICS — WHAT DO ALL THESE NUMBERS IV_EAN'T ;

. The Appendix to this paper contains copies of the transparencies used at the conference. Copies
of the Appendix may be obtained from the author.

Some lecture-notes prepared for a talk given in Canterbury by John Ribby, Tha tpan
University, April 193i

[These notes heve been prepared In response ta requests from a veriety of

sources.They do not correspond precisely to the vaper as gliven, Comments woiuld be
most welcome, J,B,]

1. The institutionelisetion of statistic el knowledge

s s S S . R T} VA . Al T - T ot S A o oy T At T ——

el The quantitative revolution! why?

Recent yesars héeve seen a phenomenal arowth in the use of stetlistics. If it were
not for this "quantitative revolution®, es it as been termed, then meny of 1us here
wotlld not be statisticlans, and none of us would be at this conference here today. To
what then can we &ttribute this quantitetive revolution, <nd wha ore its effects?

The answer to this guestion is extraordinarily complex, retuiring perceptions
qethered from & wide varlety of disciplines,We reguire ideas from rel etively esoteric

. Areas such as political economy, the sociclogy of knowledge and nf the professions,
theories of menegerial capltalism and the state, & well &5 other more everydey
sub lect-areas such as history , economics, techrology. and more recently
micro-electronics and computer programming., Only ¢ fool would ettempt to recnncile
all these subject-areas in a brief talk such as this, I shall make no such sttemnt,
belng more concerned with posing questions than with attempting definitive answers.

In discussing historical phenomena such s this guamtitetive revolution, 1t is
difficult or even impossible to distinguish cause from effect Iin histerical analysis.
Indeed one sometimes wonders whether these terms have any meaning. To distingulsh
ceuse from effect required tortuous philnsophising ¢t times virtuelly
indistinguishable from theology. Studying historical ideas makes me quest ion the
jJener ¢l truth of the maxim "correlation {5 not causstion”, which we love to tezch our
students, Thus 1f T usa the terminology of causation now, 1t 1s to be intarpreted in
& loose and quasi-Journelistic sense, rather than one of rigld scientific
analysis,However, fournc¢lism should not be discgained, After all » good Journalist 1Is
a far more effective educator than the best of academics,

1.2 Statlstics as sclence, enc burescratisation

whet then ere the causes nr correlctes nf thls quentiteive revolution? tne
answer would focus on the role of statistics in sustaining an Yob jective®
sclentiflc approach to world affairs. This is what I call the "statistics as sclenceM
explanation, where science s por-oived 25 ¢ hard, objective methodology. Accord na
to this viewpolnt (which is @ &r! cied In the BSY motio) statistics is facts, and
“facts is facts 1s facts", The role of the statistician is to collect them. This may
be linked with the "retionalising " aspect of biwreaucrstisetion, foreseen by Mex
Neber and the desire for uncontentlious "ohijective™ answers,

Such a portreyel of statistics is not withort merit, es lomy as we sre cereful
to Interpret "ratiomal" and "objective” in a strictly Weberian sense i,e. as
providling commonly eccepted criterie for making decisions, In passing I note here
that English may be a pecrliarly value—loaded lanquage, while German distinmiishes
between Zweckrational and Wertratioml, in Fnalish the word *rational® still carries
connotations derived from its latin root i.e, a rational approach is derived from
pure reeson and 15 in some sense more "re:soneble! then other eporoeches, and is to
be preferred.This amhiquity can he played {and has haen) tn advantage hy th e
statisticel communlity and gives an exceptinnally rosy-eyed view of the sithiect, We
statisticiens have not done much to counter this asnerelly flettaring viewnnint ,
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except in footnotes, small print, armd internal memorande, After all, why should we?
It would hardly be the imperial tallor who first spoke the truth concernina the
emperor’s clothes! .

Unfortunately, I feel that our inabflity or unwillingness tn counter this
rosy-eyed Ysclientific” view of the stbiect is bejinning to backfire on us, especl¢lly
in the soclal sciences,In recent years the domimnt view of statistics in sociolnay
hes shifted from the hard-nnsed empiricist "facts is facts is facts" pnint nf view
towards verlous brends of reletivism end nihilism, We see this in the nft—qimted
dictum "There are lies, demned lies, end stetistics®, The s e ldea appesars In its
academic reincarnations as extreme wings of the Althusserian (Hindess) andg
ethnomethodolegicel schonnls of sociologicel anslysis (Cicourel), These schonls
display a distinctly revolutionary aspect, To adapt a dictum of Regls Debhray, the
quentit stive revolution hes revolutionlizaed the anti—guantit A ive counter-revnlution!!

Martin Bulmer(1930) has discussed the implications nf all this for the nse which
soclologistis make of officlal statistics, As he polnts out, the critigues by
Hindess(1973) and others are themselves overly determinmistic and pessimistic, Thev
also overplay the role of the ratiom]l - see especially the Willer/s book on
“gystemstic Empiricism" (Willer & Willer 1973). Some reconclllisation is5 needed hetwaen
the empirical and the rational, I shall take this up later when I discuss the
rel etionship between stetistics and the socioloagy of knowledjye,

1.3 The emergence of the praofessions

The growth iIn statistiecs also reflects the recent buraeonim of professions in
gener:l, Thus the "lies” seen in st A istics msy merely be 2 numericsl counterpert of
the ¥“trahison des clercs®* which some commentators have noted,

The emerqgence of the professions itself reflects a restructuring nf cl ess
relatiaons, This accompanied changes in the division of labour and an increasina
concentration of cepital (Johnson 1977, p.94). As another comment ¢tor has put it, the
professions are "a group of newly-cre et ed roles, carrying out novel end most repidaly
expanding social functions"(Ben-David 1963-4,p.297). (Note the enphasis on the
novelty of the function, and on the rapid rate of expansion, both undoubtedly true of
the statistical profession in recent years.) The same author goes on to say that th~
professions heve in severel respects "t &ken,.,the place of the self-mede
entrepreneur...as the occupational ideal of western socleties"(Ren-Navid
1963-4,p.297) _

However, this ldentification with the entreprensur does not ring ell-together
true, In any case, latter-day capitalism has little place for ths small-scale
innovetor .Hhat is required are sgents of globel ceplit el (Carched 197%) .Like
accountants, although perhaps to a somewhat lesser extent, the statistician Is
characterised by corporate patronage, whether the corporetion be # public compeny or
the nation state(see Johnson 1967, p. 106 for a discussion of aceruntancy In similar
veln), The stetistical profession results from a fr agmenteétion of 1 éour,.This
specialisation is one forced on us bty the concentration of capital, and It is against
this thet we must fight when we plead for a “"retriirn to our roots" i.,s,to the
application-based developments of the statistical pioneers.

1.4 Quaentificetion as alchemy

Stetisticl mns have argued whether thelr subject Is & sclence or an art. It
undoubtedly possesses elements of both, Michrel Healy hes suggested thet st stistics
is in fact better regarded as a tecmology, That may be so, However, I halieve that
dcreft 1s & better description = ami not only beceuse one needs to be Ycrafty" in
order to practice the discipline! In fact our subject hés meny of the treits of the
best of medleval crafts — a lot of aur learning is done *on the job", and the best
statisticians eare life-long apprentices,

However, statistics also contains elements of alchemy. Our task is often seen ~s
one of converting bese metal into gold, The DIGO principle is ®"Mross in, Gold out"!
{ further undoubted reson for the growth In statlstics is 1ts cepecity to
confuise even the simplest guestion. Statistics "mystifies"™ in the sense of ohsciuring
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velue Judgements end closking conflicts where they exist, Cost-benefit enelysis 15 ¢
case in point, Another example is the” TRRL car-ownership forecasts, which tended to
obscure the necessary assumptions concerning government poliey, and failed to
conslder the possibility of conflicting interests between privets and public
transport {see Adams 1980),

Having once confused the 1ssue it is an essy step to s& that now the question
1s so difficult that it must be taken out of the public realm - for who can now
underst end it? - end delivered Into the hands of the exparts, They will do with it,
like Solomon in his wisdom, as they themselves decide,

Thus. a real~life political question has been magically transformed Into a
technicel one, and a potentially demcretic means of erriving et ¢ solution hes been
replaced by a technocratic one. '

Howaver the strength of our subject, and the meynificent cempletion of the
mystification is that it now can provide a technical apparently objective solution to
the re-defined problem , We are the Yidas’s of the modern world, No mstter how drty
the det s, we statisticlans possess the philosopher’s stone which will turn dress into
qgold , Garbae in, gold out, The elchemist of ancient times wes
philosopher,medic,mystic, and quack - plus ca change?!

This viewpoint is echeed by meny contributors to Irvine et al“s (1979) recent
book on "Demystifying Soclal Stetistics™, Fects, like theory, are vilue-loaded -~ sone
more so, some less so - but even the most innocent looking plece of "data" is hiahly
problemetic and should by no means be regerdea a& “given'.

' To say this 1is easy, hut in many ways [ hope I am preaching to the converted, A
fer more difficult problem is how to teach this polint of view to our students, and
how to balence it with more conventional definitions of the subjiact. At the Open
University we are trying to introduce these constructively critlcal ldeas using a
veriety of viewpoints on what for convenience we term "stetistics as ¢ sociel
product®, I shall return to this point later in my talk.

.5 Quantification as an administrative tool

A further reason for the growth of quantification has to do with the ascendancy
of the corporate stete, In capltallist and communist systems there hes been p tendency
toward the concentration of capital in larger ipstitutions - governmental and
inter-govermmental , national and multi-national. The bureaucratic apparatus of
these megelithic institutlions demands new types nf Informstion ad control
procedures, The data must be uniform In style and easy to file, The decision must be
routinised ad decistve. There is no room for fuzzy sets In the corporete statel

Linked with this hes been the growth of the Government Stetisticel Service (GSS)
and other organisations which are specialised information producers and retrievers,
It Is important to emphesise here that stetistics Are proaiced and not Jist collected
{(see Irvine et al, 1977), but the implications of this are not always clear to the
tisers,

In Britain the 5SS hes sean conslderahle changes in the pest two decedes. Tt hes
qrown substantially and the structure has changed,., When the history of this period
comes to be written it will not I trust ignore the links batween the concentr¢tion of
capital and the concentration of information, Nor I imaoginme will it ignore the very
reel influence of personalities upon history -« in this particula cese the
interaction between two former presicdents of the Royal Statistiecal Society,

1.6 Quantificetion as technoloay

The growth of stetistics hes also been aided by technological developments since
the Second World War. Computers have made number-crunching a feasible activity, It
heas also been extramely profitsble — until recently , when mlicrecomputers introdiced
structural chanqges Into the market.

Mong with this has gone & technolojicel determinism — bec aise the frcility for
complex calculations now exists, simple methods are no longer used, The means has
become the end, Perhaps also there has been a loss of confidence amongst
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mathematiclans, who now find a niche in the evernreen glades of compiuter-hasad
multivari ste techniques. . ’

An Interesting question concerrms recent developments such as computer araphics
end micro-computers - what effect will these heve upon the long-run development nf
statistical techniquas « How will the medium #ffect the message? We msy see a
resurgence of pattern-seeking methods usiny compute r araphics. Ne may witness an
"elternstive technolnagy " movement based on micras. (The impact '1pon develaping
countries will be particularly interesting), However, we shall have to st wait and
sea while hopefully prodding developments in the direction of mere flexible and

simpler statistical methods, and a areater dissemination of basic statistical skills.

( After fll, the nimericel counterpart of basic llteracy {s reading stetistical
tables, not arlithmetic dexterity.)

.7 Statistics as Cookery

I should also like to mention me other cr &t which is rarely sssoclated with
teaching, but which might be, This is the wondrous skill of cookery,

What connection does cookery have with teaching, you may well ask? Surely he’s
not just referring to the oft-derided "cookery-book texts*? Well ves, in ¢ way he 15,

We have ell come across the following sart of recipe t “Take the contingency
table in your left handt shake vigorausly, Boil up a table of critical valuesi add 1%
or 5% significance levels to taste. Then poir into the originel mixture, renardless
of the polsonous look of the brews garnish with one or two stars until it looks ]ike
an entry in the Good Food Guide, Then give your prodict e foreian, prefer sbly
double~barrelled name such as Watney-Mann or Mann=Whitney. Thus vou will be virtially
assured of a plece & the Tale d*ho“te de Malson .

Of course, none of us here today would dream of cookina like that, let alore
cooking statistics! WNe .ere I trust more of the Mrs Beeton veriety, tentstive end
-non-committal in the extreme - *First catch your hare." In other words we are and
should be carefully conscious of ey essumptions implicit in the recipes we use,

However, I would wish to take this analogy further, since I beliesve that there
1s ¢ sort of cook-book which could provide ¢ hichly dasirble model for our
statistical teaching, What [ have in mind is a text that presents cookery not as pure
technique, but as an ert-form, coupled with notions of experiment ¢l science, (Suck it
and see!) We need a publication that also takes on the chemical, physicel and
nutritionel implications of cookery (there’s ¢ lot of sclence In domestic sclencell,
and that analyses the relationship hetween everyday domestic routines and the social
environment within which they exist. THAT surely is the book we all ere welting for,
and in statistics as i{n cookery it has yet to be written,

However, let us now move away from gastronomic met sphors, bv-pessing the
question of whether statistics {s truly a science, an art,a craft, a technology, or
what,

1.8 Institutionalisation of the profession

The emphasis which has been given above on the guantitative growth of
stetistics, and on its increased legi timecy and prestige, should not blind us to the
qualitative evolution which has taken place. Central among these is the emeargence of
the statisticel profession - perhas the last of the professions (except the olcest
!) to be grouping itself in a professional oraqanisation,

The role of "statisticisn' is something new., How may of the greet nemes -
Fisher, Pearson, Yule, Galton - saw themselves first and foremost as "statistician"?
Yet now we have two lerge professional bodies, & specialist branch of the civil
service , and every tinpot company has its tame statistical practitioners, This
year, I hear, even Wimbledon will have its "statisticien", tn count f:lse serves,
aces, and celculete sverages.

The IST you will bha pleased to note, have anticipated this development, Their
15-category “texonomy of statisticlans®, ranges from “Academic " and "Business®
statisticians through "Blometric", "™edicel®, and "Sociel™, and ands tip with "Survey
(including pollster)" and ¥oOther {including sports,mimeroloalst ™ (Duncan and Dirhin
1980, p., 147}, Thus the Aimbledon bel lsman Is included #s & pitkka statisticien within
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the taxonomy of the ISI!

1 tend to be very skeptical of any attempts to "harmonise" the profession - it
runs great risks of severel daneging tendencies, Professionalism tends to
institutionallise knowledge - it mé&kes it Into a commodity, produwced fnd traded
amongst the experts. Moreover, as Ivan Illich ( p. T00) has said "it makes people
dependent on having their knowledge prodiced for them, It leads to ¢ parelysis of the
moral and political imagination¥,

It 15 in the nature of professions that firstly, they erect barriers to entrys
secondly, they develop an internal langtlag=s which maks them off from the men in the
streeti and thirdly that they attempt to define a professional "harmony" or
orthodoxy. "Not so mich a profession,® & G,B,Shaw put 1t, * more a conspir ey" - the
doctor’s dilemma, but alsc a very topical nome for the statistician,

I do not wish to encourege ey of these tendencies, still less to vote for the
fissiparous tendencies of the professlon to divide and subdivide, Rather, [ would
prefer to make every men his own steisticlen, r felling that, perheps esch Ffemlly
or block should have its own "barefoot statistician® who would act as a source of
countervailing power agalnst those larger and richer institutions who cm efford to

emp loy fully-fledged professionals. | do hope that the current di scussions betweern
the R55 and the Institute cen t &e these consider stlons into sccount.

2. STATISTICAL "B INKERS"
R T L o T e

2.0 Introduction

Mny mode of analysis has areas of strength and areas of weakness - potentisls
and limitetions - end statistics Is no exceaption., This section will look at the
limitstions, It 1s written not so muwch in the spirit of "putting our own honse in
“order" as of asking "What sort of haise have we qot?* and "Can 1t he put in order, or
do we heve to demolish it first?¢

I take it as axlomatic that statistical viedpoints can be insightful in certain
situstions. If thet were not the case then I would not be here today., Out of the
thousands of papers oresented at statistical conferences, 99 per cent éxamine one
Insight or aother.

My task now Is diametrically opposite - I wish to examine the limitations of the
statistical viewpoint , or viewpoints What assumptions does it make? What questions
does 1t ask? wWhet guestions does it leave unanswered? What sorts of social chmae
does it encourage? Who oains from the use of statistics, and who loses? Let us look
at these questions one by one,

2.1 Ahat assumptions does statistics make?

I shell be concerned here only with Intrinsic essumptions of stetistics, not
with extrinsic and relatively contimyent assumptions such as normality., Independence
+ linearity, etc.. Nor shell I be concerned with specific technigues e.q. regrassion
analysis, Some of these do have soclal product-type implications (see e.q. McKenzie
1979 or the use of regression analysis in assessing the Rate Support Grant), but I
shall not be concerned with them here,

I shall be concerned with more fundamental issues, e.g. the assumption that we
Jeel with numbers representing scores for a set of cases on a set of verl sbles, and
mor eover that we manipulate these scores to form summaries sitch as averages and so
on, (Some analyses stich as multidimensionel sceling heve slightly different
structures, but the hasic points remain the same),

# turthar point concerns the use of models which aim to capture in some sense
the essence of a situation, Some models aim to say how the real world really works,
{ithers e&e more metgphoricalis they o not portras & "truth" aboit the worldg,
nevertheless, the world acts Mas if" the metaphor were true. Friednm ( ) cells these
“es 1" models. Most

statistical models are, I suggest, " if" models - used for prediction resther then
strictly causal inference ., Box and Jenkins ( ) have provided on e of the bhetter
known "as 1f* models in recent years,
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A well-chosen mocdel has a great creative potential, lust like a well-chosen
phr ese or met ephor,

Koestler (1964, p. 322) has described how this might happen - in poetrv as well as
in sclence, However, while the essarce of poetry may be linked with the existemce of
emotive metaphors and analogies, the same cannot be said of science. Paetry mey well
be defined as #thet which is lost in translation',., But science mist be di fferent — or
else whet meaning could attach to the universelity of scientific laws?

Thus metaphors undoubtedly have a creative potential, What is the “Eureka!®
process 1f not the sudden recoanitim of & link which hed not bern perceived before?
However, one should not overlook the equally important restrictive potential of a
met ephor. I will cite two examples from the liter cture of snc{zl stretification, and
will return to the notlon of metaphor beldw,

First there is the notion of sotial “strata", a concept which has become so
reifled by frequent use that one tends to forget its reference tn and 1indolbt ed
orinins in geologically stratified formations. From certain perspectives the use of
this geological met mhor in social contexts mey be seen es extr ayrdin erily
well-chnsen, especially if one views society as consisting of rel atively unchanal ng
hiersrchicelly ordered groups. But whet this metaphor lecks is my notlon of chmage
or of conflict, Thus it is essentfally a static, functional, consensual met aphor, not
eesily raconciled for instence with fdeess of olalectical progress.

A-second metaphor, which may appear to be more dynamic in character, ralates to
the notion of soclel mobility. This., following Sorokin (1927) is often seen as
happening in "social space¥, Such a Jeometrical metachor seems hardly worthy of
comment, until one reelises that it i mmedi ately mekes certein guestions esppeer
sensible, and simultaneously quietly rules others out of court. For instance,
questions concerning the "dimensionel ity" nf socil ¢l spece, ad the cistinction
between "vertical” and *horizontal® mobility, appear to be meaningful if the
geometricel anslogy is employed. Otherwise they woilld not have ay clear me aninag., On
the other hand, questions concerning the Yconflict" between variots parts of the
“spece? do not seem so sensible, slthough they wn doubtedly would he 1f the metaphor
were not used. Mgein, the met éphor used hes an essentislly mti-dialecticel netire,

I do not wish to arqgue that the metaphors of dialectical mat erialism are ary
less likely to blinker then the met mhors of functionelism. I simply wish to point
out that in a society where the functionalist ethos prevails, the use of ronsensual
met sphors can blind us to the possibllities of conflict #nd the nrocesses of chmae.
Hence perhaps the "surprise™ that has bean evinced worldwide by unforeseen structural
changes in society which have teen place in the last dec¢de. To return to
statistics. Don’t believe metaphor 'too wall. Thus terminoloay, lanquaqe and notation
inevitasbly bles the neture of the conversteion, restricting seme parts eind
encourasqing others,

2.2 The need for messurement

Stetistics essumes quantificestinn, quantific stion fssumes me ssurement, and
measurement assumes that there is something meeningfitl there to messiure {n the flrst
place,

#ith simple meessuring instruments this is no problem — If & ruler is measiring
nothing, then that is usually perfactly apparent.

More complic eted measuring instruments lzck this PdventAge. For inst ence, recent
research into ESP by a Physics professor In London revealed micrascople chamges in
megnetic field, However, whether they were messiuring anything meaninaful is hiaghly
doubt, ful, '

In social stetistics our meesuring instriments nften go one st e further - they
actually CREATE the thing they measwure. Jhatever our views of the Prime Minister, we
are unlikely to think of her on a S—point scale unti{l the Iinterviewer is standim
there In front of us ama has posed the question,

Moreover, some people may not even HAVE an opinion, vet feel pressiirised to nive
some intelligent response, One axlom of npinion polling is thet people actiglly have
an "opinion®" on the thing being polled (Mersh 1979), Yet thet may not be trie, In
such cases the "response” to a questionnaire may merely reflact a (random or
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structured) attempt by the respondent to cnver w his ignorance or disinterest.
Opinion poliing is so much part of oir culture thet poll results cannot be taken -t
face value, For instance,over 30 yea s zqo Payne( 1951) reported that more than 2/3 of
his sample ventured an opinion on the non-existent "Metalllic Metals Act". Mnore
recently, Bishop (1930) found over 3}% of his smple were prepered to valunteer an
opinion on the "Repeal of the 1975 Public Affalrs Aect", although this was a totally
flctitious issue - no such Act existed, nor wes It to be repecsled!

In short, then, statisticians measure but they may alsc be creatina that which
they ére messuring.

Alternatively, as Saint Augustine 15 rumoured to have put it: "For so0 it is, O
Lord my Godt I meesire 1t, but whet it Is that [ messure, [ do mt know, "

The fact that we measure and express our da # in the form of numhers limits vus
to what Sayer(1978, p.6), following Georaescti—Roeyen, has celled ¥ frithmomorphic®
categories. That is, it excludes relational! characteristics of society. The
phl losopher Hegel thought of this a2 long time agn, ed put 1t es followst “"Number is
Just that quantity which removes all relational aspects®, See also Coser( 1973),

2.3 Lenguage, mrtaphor, end stetistical perception,

The relationship between leaguse ad perception hes become ¢ commonnlace in
philosophical journals no less thet in senior common room chat, The words we use
affect the way we think, "Wortschastz helsst Weltenscheuung", & the German
philosopher might have put it, Thus some liberated women make a big thing ahout the
sexist use of the pronoun "he". A much blager thing could be made concerning the
extreme racist overtones implicit in much of the Enqglish lanquage, I only have to say
“bete noire" in order to Illustrete this pnint! [ recently had to smile at the irony
nf a recent BUC news item on sportim links with South Sfrica which used hoth
“black-1ist® and “blackmeil® within a sentence or so of e¢h other, However weeping
.would have been more apposite if the irony was unintended,

Stetistics too uses ¢ pacullerly loaded terminology, William Kruskel (19H0) has
blamed R, A.Fisher for much of this, and he certalnly was no mean innovetor in this
rejard,.However, each one of Us continues and reinforces the dountful etymologlical
tradition whenever we use terms such e "unbiesed", “optimel", Mefficient™, etc.. We
trade on the embiguities of the words we use, Would IQ ever have achieved such
prominence were it not for the seductive eppezl of the phrese "simple structure?

Of course, we experts know the limitations of the terms we '1se, but do others? I
suspect not, [ sometimes wonder whether the cereless use of embiquous ! maime is
taking us towards the Humpty-Dumpty situation described by Poincare in connection
with the normal distributiont everyaie believes stetistics, the m¢ethematicl ans
because they think it has been Justified experimentally, and the experimentalists
bec eise they think it hes been justified mathemaicelly,

This confusing mystification reflects the alienation of knowledge - even experts
gccount for their own beliefs by reference to the expertise of others. Howaver, the
very use of the word "normal” surely alves the concept a greater apparent legitimacy
than if the adjective "Gauss~de Moivre-Laplecien” hed bhecome Internetionally
acceptable, (Incidentally, whet i5 the origin of the word "normel”"? Pesrson cleéimed
itt Galton used [t§ and William Krustal wishes to trace it all back to the use of the
word in "Ecole normale® or "Normalschulet, which goes beck to Vienne in the 183075
and an ohscure psychnlogist called Mesmer = unfortumately for the story this was not
the grest hypnotist, but emy idess o0 this treck would be most welcome, Wes 1t mre
like Parls in 17902)

Thus terminology must be a telescope, but it alsa blinkers - in focussing nn
perticular aeas it necessarily obscires others. The same point applies tn
statistical notation, which carries 3 whole load of hidden assumntions, T[he very 'se
of terms like p(i,j) in Merkov cheéin models of sociel mobility has ¢lresdy sssumed
away substantive questions such as (a) whether classes are continuous or discrete,
and (b) whether transition proportions chenge over time., Alan Coddingten has mede
this point very effectively in his hook on Wace Bargainina,

However, 1t is not & question nf "mere” terminoloagy or of "mere" notation that
[ wish to relse here, not just & gquestion of the mecdium #nd the messaqge. It 15 ¢lso
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the question of the whole STATISTICA. YETAPHOR, the met egphor of chance, the met mhor
of measurement, the metaphor of cases and variables, and the variois metaphors of
statisticel analysis,

Analysis of variance, for instance, is hased upon the notion of "“decomposition®
- 30% of the varience is explained by Fector X, for Instence, end 40% by Feactor Y. In
some situations this decomposition might make sense, But whe does it mean in the IQ
debete, for instance? Does the metaphor mirror reality? Does ANOVAR make sense? Of
course Anovar makes certain technical assumptions, but that is not the root of the
problem, The crux of the matter lies In the assumption that decomposition between
heredity end environment has some meaning. One might &5 well sey, ASSUMING the moon
is made of cheese, what proportion is Camemhert? The IQ debate, 1like manv other
statistical debates, 135 woefully reminriscent of medieval thecloglans, all great men
and true, disputing the nimber of anyels on the head of 2 pin. '

There may well be useful insights waiting to be nleaned fromna consider #lon of
the rel stfonship between statistical lanquage and statistical perception, but I dn
not wish to go further into thet here. Rether I wish to look at the technical end
conceptual ASSUMPTIONS os statistical and quantitative methods, and ask what sort of
views of the world they feailltste, and what views they inhibit.

2.4 Mhstraction and levels of mrasurement,

One essence of gquantification is its need for ABSTRACTION, From eny real-1life
sltustion we ABSTRACT certeln features, which are then expressed as numhers, And
“"Numbers is numbers is numbers", & Tom Sawver might heve selds even if we be not
concerned whether the numbers relate to balls in Bombay, conferences in Tanterbury,
or dice in Dar es Sal sam, However, once wwe heve ebstracted the det e Iin the form of
numbers then certain operations APPFAR to be relevant, This is partly the levels nf
measuremnent problem, but it is more subtle then that, end in ay cese the classicel
dicussion of levels of measurement (due to S.5,Stevens) strikes me as unduly
simplistic.

Nevertheless, even within the constraints of Stevens” cateaorization = nomin:l,
ordinal, interval and ratio - I would like to propose a possibly heretical viewpoint:e
THERE IS NO SUCH THING AS THE LEVEL OF MEASUREMENT OF A VARTABLE, In order to say
whether fdistance™ is nominal, ordinal, intervel, or ratio, one hes to EMBED THE
VARTAHLE IN A MODEL, and only then can one begin to ask sensible questions concernim
levels of measurement, {(And such questions are hest posed in terms of Invarilance e,q,
Hdh# tranformations of the verleble OR VARIABLES are irrelevent to the substentive
conclusion?)

For example, consicer the question of the relationship hetween the location of
British regions end their influence an novernment ¢l decision- mAing., Then it m&y bhe
reasonable to argue that lncation Is

(a) nomlnal, If we wish to distingulish between Englend, Scotlend, Irelmd end
Wales, renardless of distance from Iondon,

or (b} ordinel, if influence 135 reckoned to decline with distence,

or {(c) interval, if the rate of decline is retatively constant,

or {(d) ratio, if doubling the distance chamges influence In a fixed proportion,

The #ove exemple 1s intended to meke the point thet Stevens’ texonomy 1s imaily
atomistic, and has the effect of diverting our view from regarding the sat of
veriables as a SYSTFM.

2.5 Ceses md variebles

In my discussion I héeve elreeady referred to the notion nf “weaisble", which is
imbibed by statisticlans along with their mother’s milk, and is impossible to
guestion, Another key ingredient 1s the notion of "case® or "indivigiel", The two
concepts taken together provide a neat and anparently unques tionable rationale for
tha concept of “data matrix", and from there It is a turnpike to elgenvalues,
elgenvactors, Householder transformetions, end all the n-dimensinnal gyratinns loved
by advocates of the art of multivariate analysis,

Howsver, whetever the mathemetic ¢l formiletlion might suggest, there {s no ne et
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duality between the rows and columns of the deta matrix, For Inst svce, how were they
selected?

The rows of the uata matrix (the #cases"™) may be selected acordina to some
random sampling strateqy, However this is not the case with the rolumns,

In order to use st ftisticsl methods, ce#ses and variebles must be defined In ¢
preclise, unequivocal, and qualitativaly inveieriant menner. Piqgs is pigs md cows is
cows, and cannot become pork, hame, beef or cheese, excaept of coirse via an
arithmomorphic tr emsformation. Thus whether or not the cetegories heve my me eaning,
our cases and variable ACOUIRE meaning by the use of the statistical formulation,
They become relfied and thus leed to problems suweh ¢ the "fallay of mispl med
concreteness? (Sayer 1978), .

In selecting which variables to measure, certain arbitrary decisions must be
mede, Even if some "rendom" decision ritle could be used, there 1s no melague to
sampl ing theory which could assess the implicatinns of this rule {Lord and Novick
1922} . In truth However, the decision is far from random, end mist be brsed upon some
criterion of importance or simplicity, In addition to the theorv-based criteris for
choice, there 1s strang oressure towards praamatism in selection of variahles - one
measures what cay be easlly measureq,

A measure of the cost of livim must focus either on prices or on guality,

?22use of numereflre - money - commodi fication

I have already referred to the "levels of measurement" issue, and the way in
which 1t effectively stomises our viewpolnt on a problem, Something similer also
happens to the ROWS of the data matrix when we think of them as "cases", this is
bec ause the cholice of "cases" necessarily obscures the structure of relations within
the chosen unit, Sex war, class wa, war of gener ¢tions -~ all these fre muted by the
statistical sleave., Professor Galbraith has pointed out how the cholce of "hoiusehold®
85 the unit of enelysis In the censis teaitly concerls my conflict of cholce between
husband and wife or between pearents and children (see Gelbreith 1980, end also
articles in Radical Statistics 20 (1981}),

One can eeslly escee from a paticular LEVEL of astomisation by meraly moving tp
or down the ladder of agarenation, for instance, models of educ & ionel rtteinment ¢
be formulated at the level of the individual child, the class, the school, or the
educestion authority (Bibby and Evens 1978}, At esch level, different verieblas become
relevant e,qg, allocation of resources,., However, any particular level completely
ignores the dialectic ¢l interreletiomships ¢t that level and alsn between the
different levels on the 1le&dder of aggreqgstion,

It is perhaps significant that while we have a whole industry devoted to
nultiVARI ATE enelysis, the is no such sophisticaion for miltiCASE enelysis = ell we
do is Aadd them up and divide by N! This reflects and also encourages a highly
simplistic view of the relationship bLetween individuasls.

lhe different multivariate techniques refect different inter-relationships
between the verlebles, symmetric md e-symmetric relationships. But the rel stionships
hetween people are far more complex, yet thes are iaonaored by statistical analysis,
Indeed they sre even DESIGNED to be ignored, because the whole process of radom
sampling has the effect of destroyimg any social agroupina that atuslly exist, For
social qroups we get social congeries, if I may nse Sorokin<“s distinction.

I might 11llustrate the sort of reletionshlips I have in mind In edicatinnel
testing,by focussing on which childran play together, work together, who learns, who
teaches = who helps whom?

This polnt was taken up in a geographical eantext by Sayer (1978, p.4) who
compl¢ined of the "neglect nf people # conscious social Individials"., The fart that
ve (se models of "atomistic association™ MAY be attributed to culturel hagemony es
Sayer claims. More realistically however they are equally due to the cultural
hegemony of atomistic ideologies WITHIN S0OCIAL SCIENCE.

Soclal scientists and social statisticlans camnat continue to lay all their 111s
at the feet of some supposedly maleficent tradition stemminag from positivistic
natural science.(In any case, atomistic theories have now fallen into disrepite aven
in thet area.)

No, there is a very close match between the atomistic ideoloagies of soci ¢l
sclence and the essumptinns nf steatistical models. The responsibility lies with us to



expose thet relestionshlip, and to chage it 1f nec essary .
George Simmel is credited by Ginsherqg (1933, p.105) with having transformed

Germen sociocloqgy bg placin? the notion of Beziehiunag (relstion) opposite thet of
Gegenstana (object), Thus for instamce, social aroupinas bacame a dynamic complex of
inter-linking rel etionships rether them static entities, Yet despite stetisticl ms”
oft-voiced disdain for saciology, it is questiomble whether our subject has yet
reached that st aje In 1ts development,

3. Statistics and the Sociology of Knowledge.

3.1 Popper .and Xuhn,

Karl Popper hes suggested an lterative loop which could describe how data and
theory interact to produce scientific "progress®, He calls this the tnter sction
between “conjecture’ and “refutation’.The statistical counterpart of this loop cnmes
eeslly out of Tukey”’s "[ATA equeals FIT plus RESIDUAL® decomposition. We must listen
to data as well as hypothesis - "Facts do not spesk for themselves, but naither does
theory speak for itself" (Bulmer 198}, p.%0%),

Howaver, in the socliology of knowledge, Fopper has been upstaged by Thomes Kuhn
whose dilscussion of "scientific revolutions® has delineated the phenomenon of
"paradigm shift". In such a shift,"mormel" science moves through ¢ "revolutioneary®
period, and eventually into a new period of normality.In this period howsver the
perspectives md paradligms are different from those preveilina in the former period
of normal sclence, Einstein’s generd theory of relaivity is nften cited as ¢ case
In.point, So also is quentum theory.

We may have been seeing something similar in statistics over the 1 st few yeers.
For several dec edes the statistical profession has been dominated by notinns of
methematicel models conteining stochastic components, end by "true" pir ameters having
unknown values, The statisticlean’s purpose In life has then been defined as the
aluclidation of these unkown par smeters using hypothesis tests end confidence
intervals,

For some yesrs there has been considereble dissatisfection with this definition
of the subject, although this dissatisfaction has undoubtedly been mrted hy the
profession’s apparent success at increasing its strenath and leaitimacy. The
dissatisfaction mey stem in pert from some of the consideretions voiced eerlier in
the talk, However, even within the sacred portals of statistical orthodoxy, volcas
heve been relsed concerning the universeilty of r mademness, Some years o David
finney referred to the problem of assessing doctor’s reports on the side—effects of a
new drug, given that no "sclentific®survey had been cerried out 1,e, the deta wss
haphazard rather than random, For instance, if (00 reports of undesirable
slde-effects ere recelved this yea compared with only 10 in each of two nreceding
year, what inference could be made? Statisticians are impotent in such situsions,
since no stochastic model can be identified. Thus a purist response would say that
there is no statisticel answer to the problem, However,this is hnisting ourselves by
our own petard, There may indred be a statistical answer - alheit not a definitive
one - if we are prepared to define aur subject slightly more broadly, Simila points
can be made concerning (a) meaningful statements where data 1s available for the
whole popul etion, end (b) procedires such as cluster en¢lysis which heve no
underlying statistical model, "C’est maagnifique,” nne might say, “mais ca n’est oas
le stetistique",

Such purism hes, I feel bean overtaken bv events, Ahether we like it or not,
Answers. are belng demanded for questions which fall onutsioe the tracition:]
statistical field of action. It is w to us to find answers to the glven Auestions,
and not to twist the question into something which will ellow us to give ¢ purist,
but irrelevant answer,

Our fallure to give convincing answers to qtestions such as these has lead to
an uneasy silence, 2 vacuum weiting to he filled, This mey he charecteristic of the
atmosphere that immediately precedes a Kuhnian "parameter shifth,



3.2, Tukey

In recent yaers the vacuum hes been gently disturbed by 2 still small voice,
calling plaintively over the waters from Rell Telephone L ¢boratories =nd Princeton
University.,John W. Tukey has the word, and his acospel is EDA (Tukey 19777). Many
disciples have essemblecd, and the jlhed hes now bequn., Would-be acherents are now
walting in all parts of the kingdom, hoping that soon the holy seriptures will be
translated into a language that everyone can understand.

Like most holy hooks, EDA contédns = lot of sound common sense alony with ¢
considerable amount of aqunge, It also I{s not free of mystification,Tukey’s approach
to data analysis reminds one of the Americasn policy for prometing science, In
attemﬁtinq to catch up with the Russians the notion developed that {f you throw
enough dollars at a question, then some answers are iikely to baince back.or at least
some usefi]l {dess, Only the richest netion'on eath could efford such # str ceay. In
Tukey“s case it is slightly different - if you throw off enoigh ldeas, like a Roman
c emdle spitting flame, then some of the idess are likely to be gnod ones. and the
fire will spread,

In short then, with EDA, stetistics may be stepping from an er¢ of "mormel
science" into a "scientific revolution®,in which fundanental beli efs md
value-orientations will be re-examired, Eventually doubtless we shall return to A new
era of "normal science", overseen by 2 new orthodoxy, a new pa adigm, Hopefnlly this
paradigm will be neither EDA nor the current orthodoxy. One qreat fear [ have 15 that
EDA will itself become the new orthodoxy., The bmd-wagon effect Ls elre =iy
gvident,and [ am reminded of T,H.Huxley“’s warnirg that “new truths start life as
heresies and end life as superstitions®, I wonder whether the her etical notions of
EDA will become repidly internslised, routinised, and computerizad, therehy providing
examination fodder no less mechmicel and uncritical then that sn prevalent todas.

3.3 What is distinctive about R)A?

o — . — —— ————— - ———— ——

But what is there, if anything, about EDA that can truly claim to bhe
revolutionary? There seem to be sever ¢l ¢ andl dates for this accol ade, which T will
now discuss (see Appendix),

As. is well know, Tukey’s anelysis is based on order statistics rather than means
and standerd deviet ions, This hes theoretice¢l edventages of robustness - order
statistics tend to he Ysturdy" in a way that moments are not, It also has two
practlcel advantages. Firstly, order stetistics are simple - they are simple to teach
ardd, If well taught, are simple to use., I calculate that once ore has a hack-tm=b cck
stem=-¢énd-lesf, deriving A confldence interval for the difference brmtween medians
takes less then one-tenth of the time needed for the st amderd methods hssed on the
difference batween means. A third advantage of DA is that it enpcourages gond habits
- it keeps one’s nose in the data, s d forces one to continually question and
possible amend one’s assumption,

Of course, the emphasis on order statistics is not new.he could well have had
EDA in the last century if F,R.,Welden had achieved ascendency aver Galton., A decade
or more before Galton stumbled upon t“he WPaarsonlan" correlation coefficient -~ in the
grounds of Naworth Castle, & his Memorles so vividly describe - F.R.HWeldon wes
already using a measure of correlation based on medians, conditional medi ans, Fna
quartiles,

However, as history would have it, F,R,Weldon“s measure was soon deleagated to
the dustbin by Kerl Pearson, on the grounds theat the medin and quartile fre "ton
inexact for accurate statistics", (Too easy?)

AL The Open University we heve also been developing ¢ messire of sssociation
which is compatible with EDA, We call this mee¢sure PSE -~ the Proportion of Sore ¢d
Explained. PSE is a "proportional reduction in error® measure (Chstner, American
Soclologicel Review 1965),. end is defined as

I = dd(reslduals) / dd(data).

Here "dO" represents the Intergiertile remge, md PSE has the advantage of heinn
applicable to a vast variety of situations - medi én potishing, llne fitting, curve
fitting, indeed any situation where nne can use the Tukey fundamental eanation

DATA = FIT+RES.IDUAL,
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There are also other distinctive featuras of EDA which are raferred to I{n the
Appendix, and in the talk.
4 CONCLUSION

The house of statistics has many rooms, and many windows. Our view need not be

restricted to just one.Eclecticism Is Important., this has been trua throughout the
history of stetistics, &nd we must ensure that it remeins true for the future,
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"LIES, DAMNED LIES AND STATISTICS"

Does anybody know the origin of this quote? I have seen it attributed to Mark Twain, Winston
Churchill, and Benjamin Disraeli. Mark Twain certainly blames it on Benjamin Disraeli in his
(Mark Twain's) autobiography. But where did Disraeli use it? Any suggestions would be most
welcome.,

On a more gemeral note, I am compiling a file of apt/witty/readable quotes/poems/stories about
statistics, Please send me your favourite(s), and then if I ever get round to compiling a
consolidated publication I promise to send you a set,

Please send to John Bibby, Maths Faculty, The Open University, Miiton Keynes. MK7 GAA



