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The Key Role of Satisticians in the Transformation of North American Industry

BRIAN L. JOINER

There is nuch to be dneif North American ndustly is to survive
in the rew eonamic aye We ddisticiars havea \vital role b pay in
the randormation tha is neectd b make air industry competitive in
the world economy. As gatisticiars, we ae faced with a major
challege — &ad a najor opportunity — wnlike anything we rave eve
experiencecbeore. This aticle deseibes tis goportunity and ®eks
to inteest ohers in joining forces to kelp ourindusty med its chat
lerges. The dsaus$on will move from the gal — improvenents n
qudity and produdivity — o the nuts and dits of how gatisticiars
can pepae or a rew wle in industry.

We kegn with a reminderthat major improvenents n qudity and
produdivity are indeedhecssry if our industly is to regaina mwm-
peitive podtion in world markes. The ond pant is dso a re-
minder gatistics and shtisticials ae important in geneating these
improverrents The tird point is not yet so viddy acceped anewv
mangeial climateis necessary before thesegairs an ke sustaned
Faurth, and erenless well known, is tha ddisticiars havea major
role to play in creding this new émate Finally, ecific steps ae re-
conmendedor thosewho wishto prepae for a rew ole in helgng
to aede tre right managetal climatefor achieving majar continuous
improverrents n qudity and produdivity.

THE NEED FOR IMPROVEMENTS IN
QUALITY A ND PRODUCTIVITY

Automohiles, camess, serecs, olour TV's, bod proessrs, mico-
wave osers, dhletic equipment computer dips, medical guipment,
industial robots, gtical eguipment, hand tmls dedric motors —This
is a porton of a Ist developed ly Stanford Rrofessor StevenWhed-
wright; it was omnunicaéd b me ty Alan Godrey of AT&T Bell
Labaatories Wha do theseproduds hae in comnor? They are
attractive, conplex goduds d high technology, demandedin high
volume — st the ypes & produds for which a ourtry would like
to be a kaderin desgn and nandacture But theseare produds in
which the US worldwide marketdropped by 50% during the B70s.
And this Istis just the ip of the iccberg Japan and, increaimgly,
othercounties ae keding our sacksoff, and they show no sgns o
letting up.

STATISTICS AND STATISTICIANS

Stdistics and shtisticiais ae dread helgng our industies male
gairs in qudity and podudivity. Thee ae may excdlent, dedca-
ted gatisticiars in industry today Nevethdess, hose ¢ us who
work in and with industy know tha our dfediveressis relaed b
the manaeial climate in which we work; we know we wuld
aconplish mud, nuch more in a nore favaable dimate This
bringsme to ny majar point: the reed for a rangeial climatein
which major gains n qudity and produdivity becomethe rorm.

NEW MANAGERIAL CLIMATE
Manaeiial climateis the aet b Jpa's siccess — no robots,

*Brian L Jiner is Presdent Jiner Asodates Inc, PO. Box 5445, Mad-
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nat tax policies,nat culturd differences But what manayeiial climate
is best and why? An aticle in The Wall Srest Journal (Cabnius,
1983, illustraes wha the 'new dimate is dl about. RCA built a
TV plantin Memphis in1966 kut shutit down five yeas laterafter
a wries ¢ wildca drikes, union-auttorized grikes, @paentproduct
sdbatage and kydfs tha reduced tle paymoll from 4,200 workers
to 1600 Then $arp d Japan moved in to salvage he gantand he
reputéion of he Memrphis work force During the @g four yeas,
this Japanese-mangedplant ha rolled aut a nillion cdour TVs and
a million microvave o/ers. Rodudivity is high; defed levds are \ery
low. Shap acomplished ths with American wakers, Ameiican
conponents, and aeviousreceson — and without layoffs or lbssof
profitability. Wha is thar seaet? It has hree @rts:
1 dosesson with qudity,
2. atieving a &ding anaong anployees tha they are ae hig famiy,
3. idenifying and crreding problens by mears of data not gpinion
or amoion

Theseprindples ae best llustraed ty a triargle, which connotes

integity, whderessand a gnagy among the @rs ceeFig. ).

Quality

Sdenffic All One
Approach Team

Figure 1 Necessary Ingredients for the Transformation of American Indus-
try. These three ingredients, taken together, create the new managerial di-
mate that is necessary to be world competitive

An Obsession With Quality

Let me €ll a dory to illustrae what | mean by an losesson with
qudity. One @mpany | work with acquired a \ery large rumber of
a part (434,000 to be eact) from a sipdier before experiendng
their first failure with it. It was a'minor* part, cosing only 11¢.
They rotified the supgier, and the spdier came to mect the hiled
pat and the @cumdancesof the falure The mrt proved to be
ddedive, so he sipdier chargedtheir proeess They subsquenly
puchasd more than 3000,000 6theseparts with orly one nore fail-
ure Now | ask you, do you tink this supdier was underAmerican
or hpaese nanagganen? Ancher mnpany eperiencedan 85%
failure rate with anather part. The supgier of that part wantedto
know why the @nmpany was ©mplaining: the 8 3% failure rate was
better than the mdustly avergge You giesed Tha supgier was
American nanged

Sceertific Approach: Foaus o Processes

The key b improved qudity is improved processes Qudity is
improved through improverrent n process not by ngection. This
realls the 8315 rule of liran and Deming which says ha at least
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85 of problems ae ysem poblens and kessthan 5% ae due b
workers. (Deming now gys ha more than 3% d problens gpea
to be g/seem elakd)

Processesnale things wak. Thousand of processe reed im-
provement induding things not adinarily thought of as pocesses,
sut as he hiring ad taining of workers. We nust stidy these
proeessesnd find ot how to improve hem. The ientfic approach,
daa-based dedsions, and ¢anwork are key b improving dl of
theseproesses This enphass on pocessa is ae d the gindpd
things &panese nangiels have achieval, tut American nanaers
typically havendat.

All One Team

This is alsdutdy necessary Lading am girit, employees an
throughpassve redstanceimpece the best #orts at qudity improve-
ment With it, everyone seks improvenent everyone @ins from
improverrent, and anwork beomes grasve.

Here is an ganple of how ane Ameiicanmangedconpany im-
prove its produdivity and, at the sameirne fosered the team pirit
anong its wakers. This mmpany employed 2 workers in a netd
finishing area Theseworkers, har manaeis, and échnical upport
pemle ®t © work to improve produdivity. As a estut, the number
of workers required dropped first to 11 and then t&. Now the usid
reponseof Ameiican managyament waild be b lay df the 'suplus'
workers. This @mmpany, however taudit them new shlls, moved
them nto rew jdbs,and ecgnied thar contibuions to he om-
pany. Wha would havehappenel if they had teen laid df instea@

Anothersuaess $ory (Serin, 1983 is atouta Warwick TV plant
that noved from the Mdwest to the @ Belt b be ompeitive But
that did rot wak dther and, after a éw yeas, the gantwassdd to
Saiyo, a Apaese ompany. Saryo keptthe ssme wakforce and
now turnsout excdlent TV setsat a hijh kevé of produdivity. The
secet? A new manageial climate with autloritariansm ce-empha-
sized. A 12-yea worker sys:"We ae a miy"

The triumph of Jpaese nanayement & being repeded d over
North America. The companies ae rot perfed, but they ae hHghly
sucesdul. The Febuay 2, 1984 issie d USA Today (‘“Jgpan's
Goods Roll In} 1989 reportedthat 45 Jpanese owned onmpanies
now employ 82,900 Aneiican wakers in the mandacture d every-
thing from balloons b autonohiles It can ke donein North Ameri-
ca. It isbeng done

The triargle, which hasqudity, teanwork, and the sientfic ap-
proach & its gices, simmnairizes the rajor requiraments éthe rew
manageiial climateneeed for ar industry to regainits conrpditive
pasition in world markes. You may rognie ha this triargle is
also a cadersed form of Demngs "14 Roints for Manaement
Now | acknovledge ha not ereryone @rees with Deming | must
tdl you, thaugh tha after ®ved yeas d focausel gudy and had
work in this aeg | hare bemme ncreaigly corvinced that, while
Crody, Juran, and ohers have mary good deas,Deming gaes
mud furtherin understandig the dep underying problems fadng
North American naustry.

Some sitisticias think Deming has @ne too far and s ©o
confrontational with top nanaggement | will not argue alwut the
packaging of his messge it might be improved But | believe the
messge tsdf is right on target and | &k you b ugpend judganent
on Deming and goen your mind to the psdility tha he nay be
right. Let s review his 14 Roints or Manggement which appf to
orcanizdions of dl types and all iges — not nly to entire @m-
panies hut to ther pars:

1. Orede mngancy of purpose bward improverrent d produd and

sewice.

2. Adoptthe rew philosglhy — we ae in a rew eonomic age
3. Ceasalgendenceon irspedion © achieve qudity.
4. End the pactice of awvarding busness m the kass of intial cost
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5. Improve omngantly and foreve evety activity.

6. Insttute traning and eduation on he ph, induding manayement
7. Insttute sipenision.

8. Drive aut fea.

9. Breakdown barriers between depatments

10. Eliminae dogars and echartations.

11. Eliminae work standads tha pre<ribe rumeical quatas.

12. Remave harriers tha rob workers of ther right to pride d work-
mansip.

13 Insttute a Vgorous pogramof edution and retraning.

14.Pu everybody in the @mpany o work in teans to acomplish
the trandormation.

Some sttisticias may sy: "We @an do vell enaigh without the
chamge in nanaeial climaté | do not lelieve t. Let ne dte an
exanple. Cne manaer| know got really turred o when heéaned
about stdistics. Hestuded proeessesnd mprovedthem. He wsed
Paetochats, ontd charts, and dégn of experiments He isdated
the caugs d problens and diminaked tlem. His workers thaught
he was spe, beaug he worked with tlem and hdped trem et 1id
of mary of the hadesthat had gagued trem n ther jobs

Then he vas elievedof his egpongbility becaue Hs managerand
othermangeis dd not understandhe &/15 ule. When he pinted
to problens autsice Hs owvn aeg the ohermangess felt he was mint-
ing to them — when in realty, he was inting aut the problenms in
the g/sem.

You mgy encourter smilar problerms. Your work may dten te
stopped @ depatmentalbariers. You may ke askedto wark on prob-
lems tha you know are rot the nostimportant and ugent poblems
of the @mpany Do you work in a phe whee aher enployess,
from top © bottom d your organizaion, actively seek your advice
to hdp them improve qudity and produdivity? You ae wsdul to
your arganizaion row, but you @uld be nuch, much more useul.

ROLE OF STATISTICIANS IN CREATING
THE NEW MA NAGERIAL CLIMATE

| havebriefly descibed the rew manaeial climateand why it is
important. 1 hope you a@ree with ne tha it is neeced. The rext
quesion is: Is theee anything we datisticiars an do to hip crede
the rew dimat@ The wsrprising answeris: Yes, hee are things we
stdisticiars ae anong he best pepaedto da Deming bld me ha
for three yeas bdore | believed him. He sid: "Nothing lessis
required than the tandormaion of he Ameiican syle of manae-
ment — and yo [stdisticiars] must $iov manaement hav to cede
that dimaté

| could not e t. | cauld nat see wly | or other gdisticiars
shaild be nvdved n the cedion of a new lanate | cauld seewhy
stdisticiars would bendit from the chage — ha part wasrdatively
eay. But what did | know tha would help with the randormation
of the Ameiican syle of managemen® Only in the g yea havel
cometo wnderstandvhat Deming meant and | wauld like to $are
with you nmy new urderstandig d his messge | do not eped to
convince eveyone to become nvdved n the tandormaion of
mangement Tha is not nrecessary But osme ¢ us do reed 6 be
involved.

It will nat be es. The tandormdion of mangement & rot a
role for which we havebeen well prepaed It is a much broader
and nore anbitiousrole, requiring new sklls that nost of us have
tendedna to devdop. Let s lodk at a Bw aspeds d the rew
management fhilosghy and rmtewhat ontibutons gatisticiars an
male oward their implemendtion

Everyone feking Improvemerts in Quality and Productivity

Stdisticiars an hdp implementthis by teacling manaers how to
focus @ processe ratter than o Haming individuals. Ameiican
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| Statistica Highlight #98]

University of Waterl®m

W H. Chery

STATISTICS and STATISTICAL METHODS Women's occupations still lonest ... (cortinued 1)

mangers do rot rormally think in terms of processes, epecidly
na processa like reauiting well-qudified employess, taning first-
line supenisars, and introdudng new produds. Teacling manaers
how to sudy and improve such processes helps them understand
why everyone dse shauld also ke gudying processes and eking
improverrents Mary gatisticiars find it naturd to think in terms o
proesses we knowv how o gather and inteipret catafrom pro-
cesses to kelpimprove hem.

Stdisticiars an aso telp speed p improverrents, and theuscess
of theseefforts end to hiild confidene and egrit de corps We
tend to ek out cau®s, notymp b Llutions. We sk Why? How
do yas know? nore imes As a eslt, projeds to mprove processe
are wisudly completedmud fager and with muc beter resits when
stdisticiars are invdved.

For exanple, n one ompany a podudion ine often went davn.
Why? Sudy fourd tha the nk-jet labelling madinefailed frequent-
ly. Why? The major cau® turned out b be flduating presue in
the ar lines. The nadine failed wheneer the presue dopped
bdow 66 psi. The sudy team ecmmendedhe purchae ¢ local
conpresers © wppdy uniform presue But they dauld hae
akedwhy onemoretime: they shauld have askedwhy the pesue
fluctuated becaue it turned out tlat ¢her madines dso hadprob-
lems when the pesue dopped. Satisticiars nd to rsig longer
in asking why and tustend to hép teans achieve beter rests.

Tr ugt of M anagenent — Abserce d Fea

Stdisticiars can hép bring this alout by demonstaing to mana-
gess tha at least83% of problens ae rdated b the ysem,na the
worker As we uge, and hdp, man@ers to mprove pocesses
throughout the @mpany, they come to mderstandhe &/15 ule.
These proessimprovenents n turn hdp corvince workers tha
mangement eally cares daut the aganizaion and thuscaresabout
their cdledive survival.

We @n ato diminae the pactice of making cemands tha are
inoongstent with process cgabilities We @an hdp identfy and
eiminae inadgude materals or traning. Workers will no longer
take the brunt o the Bamewhen pocesses fal. Thus,we nay
ultimatdy be &le to ®rvince manaament not toerminake workers
when podudivity gains are mde a lay them of when the eonomy
dips cownward. We may dso be dle to kelp convincemangement
and hbour that gans in produdivity leadto more jobs ad geder
job searity, not to wer jobs ad ksssearity.

Eliminating Barriers Between Depatm ents

Stdisticiars @an hdp quantify current process @pabities Only
when hesecepabilities ae ruly known will others be dle to gace
reaistic expectdions on them. Unfortunatly, manayament kows
todey tha if they put encugh pressee o one mint, that group will
gererdly come hrouch. They dten ntepret this b mean ha
increasedpressie is the best \ay D get resuts. They reed o lean,
however how this resue dstats the ysem and intefferes with
oveadl qudity and produdivity.

We @n $iow how understandig processes helps provide ways br
data-basedcommuricetion of cepatmentalneed. e an hdp dim-
inaie finge pointing and get dbwnto the &ds. "In God we trust All
othes nrust lying catd' Or: "Factsoften kill a gpod agument

HOW STATISTICIANS CAN PREPARE
FOR THIS CHAL LENGE

Stdisticiars have three types of pecid knonvledge We ae
uniquey well qudified to:
@ relpfigure aut what catato mllect and hav;
(b) inteipret dcatain the fce of variation;
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(©) cozch ohers in the poper wse d the ientfic approach.

The first and ondtypes of knowvledye figuring ou wha datato
cdled and intepreing datain the fie of vaiation are olvious
But the third point may be surprising. We dten hink tha other
pemle gproach problem ®lving and rocess mproverrent in the
same wy we b, even thoudh most stdistical consutants waild
admit tha one d the nostvaluable ontibutons they make to a
invesigaton is he ug of a bgical dataorientedapgoach. As
Cochian and ©x (1957) remindedus, perhags he najar contribu-
tion a sdisticiancan nake in the gaming sagesof an invesigaton
does notivdve datisticaltheay a al, but Smply forcing the nves-
tigato to explan dealy why he is aing the stidy, why he dhase he
proposel mettod, and why he thinks the ompleted study will
arswerthe questbnsit was intendedo arswer Although we gatis-
ticiars do rot usudly think of our role in this way, the 1ole s a raturd
onebecausewe as a goup, are mos likely to assk. Why? How do
you known? How will you know?

To be maximdly usdul in the tandormation, however we nust
further edu@te oursdves We must ean the rew philosghy in
depth. We nust homoudhly understandthe Qudity-Teanwork-
Sdenffic triargle and the éaclings d Deming Juran, and ohers.
We nust inderstandurrent Amelican manaeament syle, s stergths
and vealnesss. Fnally, we nust pepae © venure fr begond air
famiiar gatisticalteriitory to lean rew sklls — intepersnal skills,
team-building ills, hav to pan for charge and hav organizaions
work.

In condusion, here ae a éw sgdfic recommendgaonsfor adion:

Locateoneor more partrers who ecidize in the rew shlls and
who complementyour drergths.

Educate yoursdf and ohers mnceerring wha must ke dne and
why. Listen to and stdy Deming Juran, and ohers. Attend hoth
Demings and diran's @miars or mangement

Sed to charge 1oles Think bigger more grategicaly — more like
the presdentof the @mpany o the chaimanof the toard. Help
geta team oganized to work on a kg projed. Help obtain majar,
highy visble cains n qudity and podudivity. Get higher ad
higher levé manayers on loard with repect o understandig the
new philosghy.

When emudh of us lave done thesethings, we will be n a
paosition © make majar contibutons toward the survival of North
American ndustry.

SUMMARY

1 Maja chancesn managyament ae reeckd f we ae © become
and eman compditive with the Bpanese

2. Sdisticiars have a \ital role © pay in the gedion of he rew
manageial climate

3. Sme ¢ us reed b expand aur view of wha we an ontibute
to aur arganizaions.

4. We reed b devdop new ills and rew ways ¢ thinking daut
ourroles

5. Then ve will be ead to achieve and sustah majar gains n qua-
lity and produdivity.
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