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Figure 11.12 PROCESS IMPROVEMENT STRATEGIES: The Role of Sati sticians
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The Key Role of Satisticians in the Transformation o North American Industry
BRIAN L. JOINER

There is nuch to be @neif North American hdustly is to aurvive  nat tax pdicies,na culturd differences But what manaeiial climate
in the rew economic aye. We gatisticiars havea vital role b pay in  is best and why? An aticle in The Wall Sregt Journal (Cabnius,
the trandormation tha is needed b make aur industry compsitive in -~ 1983, illustraes wha the "rew dimaté is dl about. RCA built a
the world economy. As datisticiars, we ae faced with a major TV plantin Memphis in1966 hut shutit down five yeas laterafter
challerge — ad a major opportunity — wnlike anything we have eve  a sries d wildca drikes, uwion-autlorized grikes, ppaentproduc
experiencecbdore. Ths aticle desceibes tis goportunity and ®eks  sdaage, and bydfs tha reduced tie paymoll from 4,200 workers
to inteest ohess in joining forces to telp ourindusty med its chat  to 1600. Tken $iap o Japa moved in to salvage he pant and
lerges. The dsais#on will move from the gal — improvenrents h the reputéon of he Memphis work force During he mg four
qudity and produdivity —  the nus and blts of how ddisticiars  yeas, this Bpanesemanged plant ha rolled cut a nillion cdour
can pepae r a rew role in industry. TVS and a milion microvave o/ers. Rodudivity is hgh; defed le-

We tegn with a remiderthat mejor improvenents h quaity and ~ Vels @e \erylow. Sharp aconmplisted tiis with American wakers,
produdivity are indeechecesry if our incustly is to regaina mm- American omponents, and aeyiousreceson — and without layoffs
peitive postion in world markess. The ®oond pdnt is dso a re-  OF lossof profitability. What is ther seae? It has hree @rs:
minder gaistics and shtisticiais ae important in geneating these 1 dosesson with qudity,
improvenents The tird point is not yet so videy accepted anev 2. adieving a ding anong enployees tha they are ae big famiy,

mangetial cimateis necessary before thesegairs can ke wistaned 3 enifving and orreding oroblens by mears of data not apinion
Faurth, and eenless well known, is tha ddisticiars havea major ’ or em})llio?w. g y ahot@

role o in creding this new émate Finally, ecific stgs ae re- . . .
com‘nep:lacljyedor thos?ewho wishto prepae bry as?ew ole ?1) heldng . The_sepnnoples ae lest llustraed ly a tiargle, V\h'ch conndes
to aede the right manayeiial climatefor achieving majar continwous integity, whdenessand a gnergy anang he pars GeeFig. J.

improvenents h qudity and produdivity. Quality

THE NEED FOR IMPROVEMENTS IN
QUALITY A ND PRODUCTIVITY

Automohiles, camess, serecs, ®lour TV's, bod proessrs, migo-
wave o/ers, dhletic equipment, computer dips, medical quipment,
industial robots, gtical equipment hand twls dedric motors —This
is a prtion of a ist developed ty Stanford Frofessor Steven Wheé-
wright; it was @omnunicaéd b me by Aan Godrey of AT&T Bell
Labaaories Wha do theseproduds hae in comnor? They are
attractive, complex poduds d high techndogy, demandedin high Sdenffic All One
volume — st the ypes ¢ produds for which a ourtry would like Approach Team
to be a badelin desgn and nandacture But theseare produds in Figure 1 Necessary Ingredients for the Transformation of American Indus-
which the US worldwide marketdropped by 50% during the B70s. try. These three ingredients, taken together, create the new managerial di-
And this Ist is just the ip of the icberg Japan and, increamgly, — matethat is necessary to be world competitive.
othercaunties ae keding aur sacksoff, and ey show no sgns o
letting up.

An Obsession With Quality
Let me €ll a gory to illustrae what | mean by an lesesson with
STATISTICS AND STATISTICIANS qudity. One @mpany | work with acquired a \ery large rumber of

. o . . ; a part (434000, b be eact) from a spdier before experiendng
Staistics and satisticiais ae dreaqy helang aur industies male  ipeir first fajure with it. It was a'minor” part, cosing only 11¢.
gairs in quéity and produdivity. Thee ae mawy ecelent, dedca-  They mfified the sipplier, and the sppier came to mgect the filed
ted satisticiars in industly today Nevethdess, hose 6 us WO 4" and the @cumsancesof the iure The mart proved to ke
work in and with industy know that our dfediveressis relatedto defedive, so he sippier chargedtheir process They subquenty
the mangeial climate in which we work, we know we uld  ychasd more than 3000,000 btheseparts with orly one more fail-
aconplish mudh, nuch more in a nore favazble dimate This e Now | ask you, do you hink this sipplier was inderAmerican
brings me to m major point: the reed for a ranayeial climatein

. X 7 . - or Bhpaese nangemen? Ancther mmpany experiencedan 85%
which major gains n quélity and produdivity becomethe rorm. failure rate with anather part. The supgier of that part wantedto

know why the ©mpany was omplaining: the 8 % failure rate was
NEW MANAGERIAL CLIMATE beter than the mdustly aeraje. You giesed Tha supgier was
Manaeial cimateis the ®aet b Jpans siccess — ot robots, American manged

o — . ) ) Scientific Approad: Foaus ; Proceses
Brian L Jiner is Presdent Jbiner Asodates Inc, PO. Box 5445, Mad- he ke . d qudity is i d ity |
s, WI 83705 This aticle was peentedas he Youden Memaial Addres . T dyhb 'mﬁwe quaty IS improve pr(t))oe_sses Qu It}lfhl's
at he ASA-ASQC Rl Technical Conferencein London Ontario, October improved throughimprovement n procefss not_ y ngpection. IS
25,1984, realls the 8315 rule of diran and Deming, which sgs tha at least

Repintedwith permisson. Copyright © 1985 by The American Satigtician. (continued overleaf)
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85 of problems ae ysem poblens and kessthan 5% ae due b
workers. (Deming now ays ha more than 3% d problens appea
to be g/seem elated

Processesnale things wak. Thousand of processe reed im-
provement induding things rot ardinarily thought of as pocesses,
sut as he hiring axd taining of workers. We nust stidy these
proeessesnd find ot how to improve hem. The ientfic approach,
daa-based dedsions, and e¢anwork are key © improving d of
theseproesses This enphass on pocesse is ae d the gindpd
things &panese nangiers have achievad, tut American nanaers
typically havenot.

All One Team

This is alsdutdy necessary Ladking eam girit, enployees @an,
throughpassve redstance impede 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 ow ane Ameiicanmangedconpany im-
prove its produdivity and, a the sameirne, fosered the team pirit
anorg its wakers. This mmpany employed 2 workers in a netd
finishing area Theseworkers, har manaers, and écnical upport
pemle ®t © work to improve produdivity. As a estt, the nunber
of workers required dropped first to 11 and then t&. Now the usid
reponseof Ameiican managiement 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 of instea@

Anothersucess $ory (Serin, 1983 is albuta Warwick TV plant
that noved from the Mdwest to the Gn Belt b be onpditive. But
that dd not wak ather and, after a éw yeas, the gantwassdd to
Salyo, a Apaese ompany. Sanyo kept the same widkforce and
now turnsout exellent TV setsat a hjh lkevé of produdivity. The
secet? A new mangeial climate with autloritariansm ce-empha-
sized. A 12-yea worker sys:"We ae a miy"

The tiumph of Jpanese nanayement & being repeded d over
North America. The conpanies ae rot perfed, but they ae Hghly
sucesdul. The Felruary 2, 1984 issie d USA Today (“Jgpan's
Goods Roll In} 1989 reportedthat 46 Jpaese 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 tiargle, which hasqudity, teanmwork, and the sienffic ap-
proach & its aices, simmnairizes the rajor requiraments éthe rew
manageiial climateneeed for ar industry to regainits conrpditive
pasition in world markes. You may reagnie ha this triargle is
also a cadersed form of Demngs "14 Roints for Manaement
Now | acknowvledye ha not everyone @rees with Deming. | must
tdl you, thaugh tha after ®ved yeas d focusel gudy and had
work in this aeg | havebecomeincreasingly corvincedthat, while
Crody, Juran, and ohers have mary good deas,Deming gaes
mud furtherin understandig the dep wnderying problens fadng
North American nadustry.

Some ttisticias think Deming has @ne too far and s ©o
confronfational with top manggement | will not argue alout the
packaging of his messge it might be improved But | believe the
messge tséf is right on target and | ask you b ugpend judganent
on Deming and goen your mind to the psdility tha he may be
right. Let us eview his"14 Pdnts for Management which appt 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. Adop the rew philosphy — we ae in a rew economic age
3. Ceasalgpendencenn irspedion b achieve qudity.
4. End the pactice of avarding busness m the kass of intial cost
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. Improve mngantly and reve evely activity.

. Insttute traning and eduation on he pb, induding mangement
. Insttute sipenision.

. Drive aut fea.

. Breakdown bariiers between depatments

. Eliminate dogars and exhartations.

. Eliminae work standads ta presribe rumeical quatas.

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

Insiitute a vgorous pogramof eduation and retraning.

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

Some sttisticias may sy: "We an do vell eroudh without the
chamge in manaeral climaté' | do rot believe it. Let me dte an
exanple. Ore manaerl know got really turred o when heéaned
about stdistics. Hestuded proeessesnd mprovedthem. He wsed
Paetochats, ontrd charts, and degn of experiments He isdated
the caugs ¢ problens and diminaked tlem. His workers thaught
he vas spe, beau® he vworked with tlem and hdped trem et rid
of mary of the hadesthat had gagued trem n ther jobs

Then he vas elievedof his egpongbility becaue Hs managyerand
othermangess dd not understandhe &/15 rule. Wten he pinted
to problens autsice Hs owvn aeg the ohermangess felt he was mint-
ing to them — when in realty, he was minting out the problems 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 goblems
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 arganization row, but you ®uld be nuch, much more wsdul.

© 00N O O

13.
14.

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 dmaté® The surprising answveris: 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 $i1o0v manayement hav to cede
that dmate'

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

It will nat be @g. The tandormdion of mangement & ot a
role for which we have been well prepaed It is a nuch broader
and nore anbitiousrde, recuiring rew skils that nostof us have
tendednat to devdop. Let 5 look at a Ew aspeds d the rew
management hilosghy and mtewhat ontibutons datisticiars an
male oward theirimplemention

Everyone Seking Improvemerts in Quality and Productivity

Stdisticiars an hdp implementthis by teacling manaers how o
focus @ processe ratter than o Haming individuds. Ameiican

(continued)
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Figure 11.12 PROCESS IMPROVEMENT STRATEGIES: The Roleof ..... cortinued 1)

mangess do rot normally think in terns of processes, epecidly
nat processe like reauiting well-qudified employeses, taining first-
line supenisars, and introdudng new produds. Teacling manaers
how to sudy and improve such processes telps then understand
why everyone dse shauld also ke gudying processes and eking
improverrents Mary datisticiars find it naturd to think in terms o
proesses we know how to gatter and inteipret data from pro-
cesses to kelpimprove hem.

Stdisticiars an aso relp speed p improverrents, and theuscess
of theseefforts tends to kuild confidene and esprit de corps. We
tend to g€k out caus, notymp b dlutions. We sk Why? How
do yas know? nore imes As a estt, projeds to mprove rocesses
are wisudly completedmud fager and with muc beter resits when
stdisticiars ae invdved.

For exanple, n one @mpany a podudion ine often went davn.
Why? Sudy fourd tha the nk-jet lkelling madinefailed frequent-
ly. Why? The najor cau® turned out © be fluctuating presue in
the ar lines. The nadine failed wheneer the presue dopped
bdow 66 psi. The stdy team ecommendedhe purchae d local
conpres®rs to sipgdy uniform presue. But they dould hae
akedwhy onemoretime: they shauld have askedwhy the gpesue
fluctuated becaue it turned out tlat cher madhines dso hadprob-
lems when the pesue dopped. Sdtisticiars tend to @rsig longer
in asking why and tustend to hép teans echieve beter resuts.

Trust of Managenert — Abserce d Fea

Stdisticiars an hép bring his atout by denonstating to mana-
gess tha at least83% of problens ae rdated b the ysem,na the
worker As we uge, aad hdp, managers to mprove pocesses
throughout the company, they come to nderstandhe 8&/15 wle.
These proessimprovenents n turn hdp corvince wokers tha
mangement eally cares &aut the aganizaion and thuscaresalout
their cdledive survival.

We @n ato diminae the pactice of making cemands tha are
inoongstent with process cgabilities We @an hdp identfy and
eiminae nadegude materals or traning. Workers will no lornger
take the brunt o the Bamewhen pocesses fal. Thus,we nay
ultimatdy be ale to ®rvincemangement not toerminake workers
when podudivity gains are mde @ lay them of when the eonomy
dips cownward. We may dso be dle to kelp convincemangement
and abour that gans in produdivity leadto nmore jobs ad geder
job searrity, not to wer jobs ad lessseairity.

Eliminating Barriers Between Depatm ents

Stdisticiars @an hdp quantify current process @pabities Only
when hesecgabilities ae ruly knovn will otheis be dle to gace
reaistic expectdaions on them. Unfortunatly, manayjement kows
today tha if they put encughpresste an one int, that group will
gererdly come hrouch. They dten ntepret this b mean ha
increasedpresste is the best ay D get resuts. They reed b lean,
however how this presue dstats the ysem and intefferes with
oveadl qudity and produdivity.

We @an $iow how understandig processe telps provide ways or
daa-bassedconmuricaion of cepatmentalineed. We @an hép dim-
inak finge pointing and et dbwnto the &ds. "In God we trust All
othes nrust lring data’ Or: "Factsoften kill a gpod agument

HOW STATISTICIANS CAN PREPARE
FOR THIS CHAL LENGE

Stdisticiars have three types of ecid knowlecge We ae
uniquey well qudified to:
@ relpfigure ait what catato mllect and hav;
(b) intepret catain the faee of varation;
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(©) coach otess in the poper wse d the sientfic apgproach.

The first and ondtypes of knowvledye, figuring ou wha data
to mllect and intepreting datain the face of vanation, are olvious
But the third point may ke surprising. We dten tink tha other
pemle gproach problem ®lving and process mproverent n the
same wy we b, even thoudh most stdistical consdtants waild
adnmit tha one d the nost valuable mntibuions they make to a
invesigaton is he ug of a bgical, daa-orientedappoach. As
Cochian and ©x (1957) remindedus, perhas he najar contibu-
tion a sdisticiancan nake in the panmning tagesof an investigaton
does notvdve datisticaltheay & all, but Smply forcing the nves-
tigata to explain dealy why he is cing the stidy, why he chase he
proposal method, and why he thinks the ompleted study will
arswerthe questnsit was intendedo arswer Although we datis-
ticiars do rot usudly think of our role in this way the ole is a raturd
onebecausewe, as a goup, ae mos likely to ask Why? How do
you know? How will you know?

To be meximdly usdul in the tandormation, however we nust
further edu@te oursdves We must ean the rew philosghy in
depth. We nust howoudhly understandthe Qudity-Teanwork-
Sdenffic triargle and the €aclings d Deming, Juan, and ohers.
We nust wnderstandurent Ameiican manayement syle, ts stergths
and veaknesss. Fnally, we nust pepae © venure far beond aur
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 spedfic ree@mmendtonsfor adion:

Locateoneor more partrers who pecidize in the rew shlls and
who conplementyour drergths.

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

Sed to charge oles Think bigger, more grategicalyy — 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 visible cpins n qudity and podudivity. Get higher ad
higher levé manayeis on ard with regect to understandig the
new philosghy.

When emudh of us tave done hesethings, we will be n a
paosition © make majar contibutons toward the survival of North
American nhdustry.

SUMMARY

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

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

3. Sme 6 us reed b expand ar view of wha we @an ontibute
to aur arganizaions.

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

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