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THE ROLE O F  CONSULTANCY I N  UNIVERSITY 
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Vic Barnett 
AFRC fmsn'rute ofAra6le C q s  f?rsearct!! 

Roibanzsted Experinzerrt<zi S~rztion 
Sintiszic5 Department, E-lrrrpenden H e m  ALS ZJQ, UK 

Statistical education and training at tertiary level encompasses a very wide 
range ofactivities. There are tile sl~ort  "service" courses for s t ~ ~ d e n t s  studying, 
say, errgineering or medicine or politics (ofcen of just I 0  or 20 hours providing 
familiarisation with basic concepts or instr~rctioil in particular techniq~~es e.g. 
testing or regression) often nowadays linlced to some corriputatiorial sofrware 
systerrr. At the next level we encounter in some disciplines such as agricultnre, 
economics or social sciences, a nunlber OF "designer" comrses spanning a fair 
proportion of rhe study time, perhaps up to one third ofthe overztll progranxme. 
Finally, there are fill1 statistics progranlrnes for students of statistics per re (or 
mathematics programmes orieilted ro non-deterministic mathematics) where 
most: of che study time is spent on the concepts, rnetliods and practice of 
probability and statistics, with the inevitable s~tpporting coverage of relevant 
matilemaricaf material. 

We slrall be concerned it1 this paper specifically with the education ancl 
training of p~ofi~~oonnl~t~tlisticinns: thosewl~owill nxalce thei r career in developing 
sratistical science and/or solvingstatistical problems on a day to day basis. These 
are ltot likely to be found i n  our first category above. The sccotld category will 
yield some, but in highly specific form perhaps as biometricinm, t'co~zometi-iciam 
or psychometricirtrzs. T h e  majority of the professional statisrical fiateinity 
partic~tlarl~ those who will ply their trade and do methodoiogicaf. (or even 
conceptual) researcll across the disciplines will come From the rl~ird category. 
Were is the dilemma! There is a fundainencal conflict of aim (or at least of 
interpretation) in the statistical education and training of this group, which 
usually takes place through the avenue of the universities. 

What is chis conflict? A11 would agree that it i s  important to encompass the 
variety of aspects of the stxbject: 
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(i) co?zctptz ~ t ~ d p ~ i ~ ~ c + I e s  
(ii) nzetl7odnlq~ 
(iii) ~pplic~~tions t~ndpra~tice 

a i d  t l~at  each requires approp~iare ill-ctepth coverage. The conflicr :u-iscs in rhe 
different interpretations of what is mcailt by "in-depth" and "coverage". 
Consider wliat tlapperrs in practice. Different departments are not all iarge 
a ~ o ~ i g h ,  nor riecessnrily have the capability (or wen the desire or tiine) to meet 
all rlle needs. Some may express through their teaching programmes quite 
digerenr inrerpretations. Let CIS llote some examples of tl~is. 

(a) In presenting co7zcepts and princil,Zes (and indeed tnethodology) there drc 
differences ofview 0 x 1  what are the appropriare baclcgro:or~nd slcills, e.g, in 
rnarhemlttics or con~putation. For some these i~~volve ctemiled calculus, 
algebra, systems alldysis, erc. at a high hor~oucs level. ("How can we start 
to deal with stochastic processes wirhour extensive complex variable theory, 
or sofcmre e~lgineerir~g?"), For others a modest understanding of lineal. 
algebra and use of a few software systems I J I ~  be felt to be adequate. 

(b) Wide-ranging expostlre to statisticid methods is crucial For the prol;lssional 
statistician. Does this mean sratistical tests, confidence intervals anct a few 
linear   nod el methods; or does it extend to time series, multivariate analysis, 
nonl)arartlcxric methods, survey sampling, spatial modelling, design of 
experiments, robust methods, Bxyesian analysis, design theory, 
plogr.srnming, specific statistical software systems, etc? 

(c) Coverage of "applicutioras" is essentid, a114 widespi.end prtlctic~. of the 
techniques and methods is v i d  (otherwise it is akin to training an airline 

on a Bight simulator without et~erlerting rlie traince in the coclcpit of 
a plnnc), It is here tl~at the greatest differe~~ces are to be found in what is 
regarded as appropriate "pracrjcal" experience. O n  sotIre cotuses oi1ly 
occasional scerilised "practicals" are given. For example a, one-way annlysis 
ofml-iance is explained and some numbers given a n  which to work out the 
SUBIS of squares and to do an F-rest. And "applications" might consist of 
reniarking that sornc partictilar methods tend to be used in indusxry anrl 
medicine. Of course this isa parody! But how many progranlmes of scudy 
rcdlystress rile appficationsi~~ real depth, have acotnprche~tsive programme 
of practical case-study work froin the beginning to the end, and have a 
str~~ctiiredprofessional approach to training thestudent to hecontc nslrillcii 
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statisriciaii for various worlcplaces (whether these are the phasmaczutical 
irtdustry, thc finance sector, the research bench 01 tile tinivessity)? 

Do I ask too much? Perhaps so! There is spacc for ditfe~cnt aims a ~ l d  
empfiases and dl-too-little time to achicve any of them. Such is [he widely 
expressed response. This is not reallj~good enough, however, and the big-widc- 
world is ever critical and demandi~ig. Orte coilsideration is paranloullt and 
callnot be sidelined. Wharever the subsequent destination of the statistician, an 
ability to ure /]is knozule~(~e is vital for judicious choice of  neth hods as are rcseizrch 
skilkfor the inevitable denlands ofconstantly needing to develop che subject for 
the practicd environment. We should never forget that what we teach is 
essentially ilfustrative, not all-embracing. "Who has ever carried out a t-test o n  
normal data, knowi1lg that the dam were in fact notmal, and dlat such a basic 
procedure was fc~lly adequate for the problem in ilatld!". 

Of  thesc three areas of collflict it is the question of wliat is the appropriate 
in-depth coverage o r  practical stitisticdl and 1ippliCdtioi011~ that is rhc most 
important, and where the grearest failure arises in mnny education and training 
programmes for statisticians. 

We shdl consider what the real needs are in this respect how they are 
son~etinlesnot met and flow thesi tuationcan beimproved, panicrrlarly through 
close contact with consulting rvorlc. 'The general principles will be iltusrrated 
wirlz excampies from consulring experience. 

2. The practical ernpl~asis 

About 20 years ago, from a universigstance, I remarked: "a coilflict ... can 
solneti~nes arise between the commercial pressrlres which demand a quiclc and 
easy answer and the academic aim of a full study and formal solution. W e  can 
detect some reiuctarlce in the profession ro 'soil hands' with messy leal-life 
problems" (Barnett, 1976). 

Nonetheless rhexe is no tioubr in my mind that tlte function of sratistics is 
to solve real probIents (across all subjects from agriculture, through inedicine to 
zoology). The stimulus to research (however mathematicd it may beconle) 
should be a practical one: the end product of statistical analysis is to clarify 
understanding of, or the taking of decisions in, down-to-ear& problems 
involving indeterminism. 

Let us consider an example where the pre~niuin was on a sinlple and 
answer. 

Barnett and Wilditch (1993) describe such a problem in the context of the 
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zlsc of ; t n $ c p c /  (AP) szlface~ itz Ezg/isbfootb(~lL The Football League was 
preparing a report (Football League, 1959) giving its future policy on whcthcr 
APs shot~ld continue to be used in the four Divisiorls of rhe English Footl,,tll 
Lcaguc. The concern w a s  that APs mighc confer an unfair dvantage on the 
horne t a rn .  To  derertnine this they sought sratist~cal evidence, requiring a r q i d  
repopzse fiom linziteciditta on an i m c  which w~spourly reJIec~ed in the database 
(very few teains had APs). 

These were typical consufting difficulties but nlake good "c~se-1aw"for 
teaching l,ractical statistics. Tl-tus in the education and training of statisticians 
a central component must be instructior~ on how to answer reai-life practical 
p~obIems - to a deadline - across different disciplines - and with clearly 
undersrood answers. 

The only dataavailablein the football problem were the endofseason results 
(points, OUCCOIRCS, goals) for the four divisions over an eight-year period during 
which only 4 out of more than 80 teams used an AP (and then not for a11 tile 
time). In fact only 362 our of 32468 games were played oil an AP. CouId we 
hope to detect an effect in S L I ~ I  sparse data? 

Resultscan be expressed in terms ofpoi~lts(3 for a win; 1 for a draw), orrtcornes 
(win, draw, lose) or (scored for each team in a matcll). These provide 
alternative (but not independent) measures of relative performance. Consider 
juscpoints. The points scoredat home atld awayfol reamswith h o n ~ e  APsorNPs 
(tlatural grass picches) were as follows (percentages ofpoints scored at home at14 
away are in parentheses): 

Honie A z q  

AP 718 (66.1) 368 (33.9) 

N P  10860 (62.6) 6476 (37.4) 

SO we see that h P  teams score a higher proportion of their points ac home 
compared withNP texns (0.661 and 0.626, significantlydifferent at 5%). lloes 
this mean tllat using an AP confers an advantage? This is not inlntediateJy clear. 
Suppose betterreams tended to score alower proportion of clleir at home, 
and AP teams tended to be poor0 teams. We would expect to see the sort of 
effect oof>served w.ithout it necessarilyreflecting in any way on use oFAE'. In Facc 
the proportion of points scored at home pfiI / (pff + pA) did depend on team 
quality: see Fig. 1 (reproduced with permission from Barnett and I-Iilditch, 
1993). I t  was also noted that rhe AP reams did not seem to cluster at tile top or 
bottom of the division, so that such dependence might therefore not be too 
critical. However the dependence (between end-of-season league position 2nd 
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proporrion of points scored at Iiome) sounded a cautionary note and it was felt 
necessary ro seek measures of relative performance ( 1 2  versusA), which were not 
re/ated to the intrinsic qz~lit3, ofthc teams. 

This was studied for all three ways of expressing performance: points, 
outcomes, goals. Such positionally independent relative measures were found 
in  each case. For points, the measure took a particularly simple 

Figure 1. Points r,ztio nnd end-ofsctlso~z positions (1987/88 and 1988/53) 

form, pH - p,,. The overall results in terms of average values of this measufe 
yielded 1.50 for the AT group and 1.36 for the NP group, a highly ~ignific~mt 
difference. 

W e  could be 111uc11 more confident that we were seeing differentia[ perfor- 
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inance more related to pitch effect (in that it is no longer co~lfou~lded with tcatn 
quality). Itwas not a trivialdifference: [lie AP seemed to beworth abour un excr:i 
5-6 poinrs (or 2 wins ) per season. 

3. Teaching practical statistics 

'i'he teaching ofpr/tchcalst/ltis~ics is not straightfoward; it is a c c o ~ d i l - t ~ t ~  
often played-down. Sollietimes this is from genrrine belief that f~~ndarnental 
philasoptlical, conceptual arid mathenlaticxlcomponents are paramount. More 
often it arises (I believe) horn the lackofexpcricnce or confidence o f t l~e  lecturer, 
~7110 has probably never cvorlreci as apractical statistician or even faced a client 
across the constilting rable. 

Many have written 011 how to teach practicr~l staristics in particular collrcsts 
(see for esampte: BisI-iop, 1964; Deane, 1364; liirmey, 1368; CreenGcltl, 1 973; 
Spicer, 1964). Anderson and Loynes (1987) presetlt a detailect genera1 study OF 
this topic, basing it on a i ~ n i q ~ ~ e  and powerfizl type of pracrical cotrrse that we 
pioneered in Shefield ihiversiry. They too start from the premise: 

"Sca~istics as a subject i c  inseparable froin its application and practice ..., any 
statisricd educ~tioii should rake account of thia connecrion". 

Anderson vict toyiles ( 1  987) identify sever,il comftonents of prrtcrical 
training. These incluck: 

* r/~*i/l exercise (rather obvious ~~iechodologp applied to si~llplified ddt:lsecs 
with only limited reference to r11e practical environment: rhebe must ]lave a 

Iirnired role to play); 

stcltistira/~~p~rzrr~e~~ts (practical problems set up in the reachirrg erlvi ronn~en t 
leading ro dam collection, analysisandreport: important but tirne-consluziiilg 
and necess:~ril~ rather remote from red-life in order to be n~ana~eable);  

cribbcnlrcfldi?zg(ofwell selccred practical publications: a ~tscful secondhaild 
experience); 

e pvojccts (varying in size from 2 weeks to several inonths: vital study of 
extensive darascts with n ~ r ~ c l l  background practical dcrajl ar~d recluirrmenrs 
for writrc~), and possibly oral, reports); 

* ~~~tsidccontac~(meetin~swith~~liedstat.tisticiansto hear from theworkbench 
how it slzould be cto~onc! This could usefuIly incIude sitti~ig-in on consirlting 
sessions, and hearing detailed presentatioils of case-studies); 
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pluccmenrs (in different applied fields and for Iong enough co gain valuable 
experience, bur who nlru~agcts to find the rime for this?). 

In ail these concests a ~ ~ i o n  and interactioll arc essential, with copious 
opportuniry to worlc in a group, be involved in discussioizs, and make 
presentations of ~ractical work. 'Phcre is one underlying aim: to reach the 
s tude~lt hoxv to commzt~tiratewitl the research worker, ofien on nlatcers ofsocid 
concern. "The statistician gaiits in experience and ability to employ his art by 
contact with dix~erse disciplines. Tliis also stintulates new devclopmenrs within 
r l~e  armoury of statistical methods. The researchxvotlcer gains in the redisation 
ofsvhat Statistics has to offer For the understanding ofhis own subject area. Tl~trs 
this role oftlie statistician as a collsultant and collaborator has vicd cclucarive 
overtones" (Rarnett, 1983). Manyorhers havewritten on this, e.g. Bartholomew 
(1 973), Benjamin (1971), Sprent (1970), Cl~antcr (13781, Freeman ( 1  9781, 
Greenfield (1979), Marquardt (1979), HooLe (1980). 

An example ofsocial-impact corlsulting with much potential for developillg 
cogent reaching mate~+ial recently arose jrt the fiefd of$ke a ln rms~um zen~rity 
systems. It i s  well-lulown that the fzlse-alarm rate is high (whcthcr in inn uder 
atarlns in industry, sllops or the llonle). B11t how high?The false-alarm race can 
be as high r s  8594~90% overall, with the corltingent vast waste of nntmd 
resource due to securirycornpanies or the police making urlnecessnry rcsponsrs. - 

The conventiorzal way of trying to deaI with chis problem is to seek to malie 
alarm systerns more and more reliable and sophisricared (and inevitably more 
expensive). One Iarge security cornpa~~y posecl the questiort in stfitistical! rarher 
than techzicnl, terms: was it possible to obtain a more accurate assessmrnt of 
whether 21% atarrn call was genuine by raltiilg accountofa variety ofconcomitant 
iilforrnatio~l such as d n ~ ,  time of clay, type of property, weather conditions, 
nature of alarrn system, and so on? The argtitnent was that if an alarm call from 
a corner shop at 3 am on a clear Sunday ~norning was ten times as  likely ro be 
genuine as an alarm call f orn a supermarket at 5 pm 0x1 awet Monday, we would 
want to give the formcr higher priority for attention than the latter. 

T o  examine SLICII prospects of differing false alarm races, a major police 
database ofover 1 00,000 calls over a three-year period wzs statistically anaiysed. 
A rrzziltil,ilmmetc.r log-tilzem model zu~tsfittrdincluding as many main effects at-id 
interactions as were necessary to obtain the mzximal significant fit. Sure 
enough, major influences were found. For example, the estimated genuine 
alarm rates varied from less than 2% to more than 25% (a nuelvc-fold 
difference) at different times ofthe day (peaking between midnight and 3 am). 
Different days also produced quite different levels of cstirnatcd genuine alarm 
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rates (with Saturday, Sunday, Mondqand the rerllaining days all d i f f e ~ i n ~ f r o n ~  
each other), as did the kfferent types ofproperty (from as low as ZOh for private 
houses to approaching 20% for c e ~  tain classes of rerail and public property), and 
so on for other facrors. 

Wl~ilsr somc of these diffkrences were not surprising, rhe \vide 
discrepancies ofvzlue were not previously Imown. Most importantly, ltowcves, 
~najor incernccions were found even up to the 4-fnccor level. Consider as an 
example of first order interaction the estinlared ge~luirze al:im rarcs (in 
percentages) for retail properries at different times of differertt days: 

NOUW 02-06 OdI0 10-14 14-18 18-22 22-02 
Sat~~rday 25 1 1 3 6 14 
Sutlday 36 2 2 7 10 19 
Monday 47 2 3 3 8 28 
Ocher days 39 2 2 3 7 22 

'These differences (from 1%) to nearly 50%) are enormous in their relatitre 
import and surely provide a vital basis for differential response to alarm calls 
depending on time, day (and other factors). 'Tgep show fiigh potcncial for a 
source-sensitizx IEP~?"ULLC/I to rcspome which cuuld save nluch of the unnecessary 
expense of an ttndifferaltiaeed response system. 

O f  course there are social attitudes to and security-firm 
policy, geograpl~ic effects, and so on. But the reai is demonstrarcd, for 
a diagnostic colnp~rterised software system to aid responsible atte~-ltion to calls 
for help! And what a rich field for practical illustrntion of srarisrics in the 

teaching process. 
Thus, rerurning to our main theme, we conclude that consultancy is ccntral - 

to the role of the statistician. It is obvious tllar tve should seek to teach co~zsztl~tz~zcy 
(see Cox, 1968; Rusragi and Wolfc, 1982; Zahn, 1982) as an integr'tl part of 
staristical cclfucacion (even if not all drc agreed on how ro, or are ycrsondly 
equipped to be able to, do it). 

LVhat is less obvious but even more important i s  the convetse: the role of' 
consulcrtrtcy iii te~c/~ingpractic~iLstntistics. Our nvo examples a1 ready illustrate rile 
possibiliries. 

Let ris consider in Inore derail what this means! 

4. C o ~ ~ s u l t a n c ~  as a basis for statistical education 

Consider again the main problem. How do we instill an abitiry to ~ ~ t i i / i l ! ~  
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do statistics rather tba~i  just b o ~ u i ~ ~ ~  ir~pl-inc$lc how we might do stah'sticx This 
irlcludes being able to provideconfidcnt, rapid response; knowing that sometinies 
sophisticated methodology may beneeded, wfiilstot~ otller occasiorrs it rnay not 
be and ingenious data-dexterity will yield the answer; recognising that basic 
research is required in some problems but that a"quickandeasy" answer should 
be offered as a stop-gap; developing the manner and slcills to impress otllers wi th 
the fact that we understand their ~roblern and know how to provide an answer. 
Anocher recent consulting experience compieres die spcctrurn: from siraple 
dcit~-a7mlysis (e.g. the football problem), through forinad methods (the alarm 
systems example) to findzrnentnl rescmr/7 (in tlie esainple we now consider). 

The problem arose in the public do~nain in seeking n-icthods of estimatilig 
road-accident rates at junctio~~s from data on traffic flows and the physical 
geometry of the road junctiorts. 'The work is described in Rarnett and Wright 
(1 392), and is shown to have applicatiolls in many other fields (c.g. rnedicinc 
and 1)iology). It iooltcd initially to be the fairly standard regression type of 
investigation so ohen encountered in consultancy situations, but it turned out 
on detailed consideration to Lc much more coxnplicated: in fact to be a 
previo~tsly unresolved f~~ndamental research issue. 

Essentially we had obscrvations of a disc~ete random variable Y(long-tcnn 
accident rates) of I'oisson form with rnean value fiinction p(x) depending on a 
variety of predictor variables x, some of which were also discrete counts. The 
spccific for~rl of ~ ( x )  was 

p(x) = exp ( a ' x )  

where a is a set of pardtneters. Thits it had the characteristics of a generaliseci 
linear model (GLM)with logarithnlic link function and Poisson error structure. 
However, there was a "sting in the tail". The predictor variabtes were in two 
cfisiinct groups x, andx2, with XI referring co rraffic flow rates andx2 to physical 
characteristics ofthe road junction. Thex2 values were able to be measured very 
accurately but  the flow rates could only l.te esrimatcd from short-term tr~ffic 
coui~ts, and were correspondingly inaccurate ("measured wtth error"). 

Thus 

p(x) = exp (a, 'xl + azrxz) (1 1 

\vlierexl andx2are ofdimerlsions rand sfin fact r= 2), withxL observed witltout 
error and x, only measurabk with error. 

This latter property moved us away from the GLM to a model of fi~nctional 
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form, so that w e  had what might be termect a gctierdlited Itnedr fimctio~rat 
(Poisson) model. Essentially wc had an indeperldc~lr randorxl ~ a m p l e . ? ~ ~ , y ~ ,  ..., y,] 
o r  observations of a Poisson random variable Y wich mean (I) s~xbject to rhe 
different srnrus ofx, 2 n d ~ ~ .  The client recluircd a maximum Iikeliltood solution 
impleinentable as a macro in one of the Frincipal statistical software spsrems. 

Here avas pressitre indeed ("miracles talce a little longer!"), but in fact a 
solution was obtained and a macro all to the reqttircd deadline. 

'Tl~us we hnve reached a stage where it is dear char all aspects of statisrical 
educatlon depend vitally on close contact with tlie cunsi~fting world. 

The key to how chis can be achieved is that tlte reactling environmenr itsclf 
(the universiy ctepartment, say) shoz~kt b e j ~ t l y  comrzitted to co~rsz~l~a~zcy czvn to 
the extc i~t  o f ' r u 7 i ~ i ~ z ~ n  cotnwterrinlnr~d cortyrehensivr cu~zsz~ltar~c~~serr/ire. Should 
univcrsicy statisticians do (inciustriai, medical, com~llercial, etc)  consulting? 
Depending, on bacl<ground cluaiifications, experience arid (parricutarly) 
nationality, t11e iturnediate answer lies on a wide spectrum, from 

Of cozrrse no t  - rue do the i ~ t ~ o r 1 ~ ~ 1 z t  (d i f i~d t )  J Z ' I T ~ ~ ~ ~ L ~ T Z C ~ ~ ~ ~ I  ~ v n r h  

Qf cozme, h o ~ v  eise c m  zue teach, do research, extelzd thc szdbject? 

I nrtz bigse~l ( I  come fi-on1 a totally cripirirrrl ttadition in the UK). I 
aurornaticnlly regard sr:~tisrics as ciesigncd to ilvt\wer real I@ qr~alions. I;ron~ the 
outset (over 30 ye.eats ago) I I~avc aIways as a university statistician done 
"coixsufting" in this sense. 

So my answer is "of course"! I earlier observed (Barnett, 1983): 
" r - I h e  service, nrzd stntistictrladvisoqJ, rote, o f a  ufziver.rity Statisiics Dcpnr~mcnt  

.i~ z~zmifirct~~ntin~~beproperedt~c~ztionale~vironn1e~11; I believe that any S tatisrics 
Departirlent must be seen as providing a university-widc practical facility, both 
in  the teacfil~lg of studenrs from other disciplines bur, more impo~tant, in 
ofir-ijzg n Ji~lIs~ntisticrtlndui~~og~ service to all uiliversity staff, and postgraduare 
studencs (and to oucside organisndotls, iflogistically feasible). See Ttlltey, Box, 
Hartley and Kcmythotne (1368), Gibbons and Frer~nd (1980). This requires 
more &an just a casual arritude ofbeing prepared to help if anyone happens to 

ask. The advisory service slxould be ~idel~adver t i sed .  Staff (nor llecessarily all) 
must he committcti to providing rhe seivice, a i d  have the corxfidence to cdo so. 
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T h e  universic). needs to recogilise and ~velcome the Lcility, to t l ~ c  excelit of 
providl r~~ adequate resources, including comprrting equipment and a staff 
incrnber to conduct computational work. There is nocl~ir-igu~orse than offel-i~ig 
aservicc and s p i n g  rhar someone's problem is sol~~hle  ~ J I  principle, buttflat lack 
ofrime, cctrnpucing power, ctc. prevcnrc it frctnl actually being solved". 

In acivancirrg theimportancc ofaconsrrftir~~ base in a depa~rtuent ofstaristics 
w e  need co ask: 

IY?hy? 
Noru? 

\.%hat arc t i l t .  Bc?~c/its? 
IY4~zt are {hi, ~Iificr~ltic'd 

Xri rccogilising that the practical skills have to be passed on co students and 
trainees, we must also re~ninct ourselves that the "rescllers" often do not possess 
the expencnce on wllicll t o  clo rhis, eithc~ in ternns ofwltat 01' how. I r  is in tills 
dile~nma that rhc curwultancy base of a cteparr~llent can hc so vical. It ptovidcs 
the vely experience that may be laclring, day by riay, in an exernplarp nxanuer. 

Specifically in respoilse to the questiot~, zu/?$, we nlighi respond: 

for practical case mr~terial for teaching 
for consulting esperie~lcc for teacher arlrt student 
for rcsearch stimulus 
for social responsibility (we should solve poblents) 
for income gertel arion ( z r ~ l y  ?lor?) 

Buc can we do this: Lozu? 

by encouraging evesy individual to ctcvelop ant1 p~o~l lo te  CXTCI nal links (wlth 
no firlancial redress) 
by setring up ( i l l  due course of time) n fotmaliscd advisory or constlIting 
service (eve11 a limited co~nlpariy) with its own staff riuwmenting t l ~ c  t,~sIrs b 
done by those of the general teaching and researcll staff of i i~c  ciepa~ tlnent 
\vllo wisll to be invoived. 

IVhat are the djfjfcz~l&s?These are reatlily surnrnarised: 

sraff inertia (per.conul lack of corZf;~Ie~~cr) 
official obstacles (institz~tionul l d  qf co~Zf;det~cr) 
lack of time (cluime~rj 
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legal constraints (usz~ally resolu~bl~ 
fear of responding to immediate pressures (customer zuants the a?iszuer 
yestcrdcgi.3 
ctifficulries (or lack oyknow-how) in drawing up and costing contracts. 

Such problems are red, but I do believe that they are more than otlsweigbed 
by the grear benefits tl~ataccrue toastaristicaleducation and training programme 
From operating its own consulting service. These sfloilld be obvious and cleally 
include: 

stintulus to professional development (individzlalanddepart7~l~,~ttaq 
4 enl~anceixent of reputatio~l arid oFconract base 

improved research arld teaching climate 
financid flexibility. 

What IS most important is that tllelrlodern world will no longer be prepared 
to accept (as ir did irt the past) statistical education and training which is not 
demonstrably being provided to ~atis%~ractical needs. And this must be done 
by statisticians, themselves well-equipped and well- experienced in carrying out 
the practical professional performmce they claim to be presenting to their 
students. Can any one ofthe statistical educators c~void being n constlltar-2t? 
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