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STATISTICS and STATISTICAL M ETHODS: The FDE AC Cyc le – Que stions and Statist ical
Questions

St atis ti c a lHighlig ht #87 prov ides an int roducto ry ove rvie w of what statis ti cs is about; its first main poi nt,
ma de in the two schema ssh own aga inat the rig ht, is that statis ti cs
is abou t answering quest i ons. As becomes cle ar in the ensuing
discus sio n in Highlig ht #87, and its ela boration in Statis ti c a lHigh -
lig hts #88 and #89 for exa mple, this (ap parently sim p le) idea is the
st arting poi nt for dev elo ping the immense sequ enc e of con cep t s
and ter min ology inv olved in statis ti c a l methods for dat a-base d
inve s tig a t i ng. Howeve r, the empha sis in this Highlig ht #90 is on this fou ndation a l id e aof answe ring que s tion sand on clarifying,
fr om among the wid erang eof que s tion types, those that statis ti c a lmethods can att emp t to answe r.
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Mi s p laced empha sis in statis ti cs teaching has res ult e d in the wid spre ad impre ssi on (unfor tun ately, not sole ly among non -
st atis ti cia ns) that ‘st atis ti cs’ and ‘data analys is’ are syn onym ous; this mis take is a sou rce of statis ti c a lcalamities such as:

• ingo ring the que s tion to be answe red or at lea stnot for mulating it cle arly;

• not identifyi ng exp licit ly the data needed to answe r the que s tion;

• wa sting resou rces by ove r looking relev a n tex isting dat a, col lecting too lit tle, too much or the wrong dat a.
No t re cognizi ng, from the inc eptio n of dat a-base dinve s tig a t i ng, the impor tanc eof the que s tion(s) to be answe red is epi tomized by
the trave s ty of ask ing a job appli c a n tsi mply to ‘analyze’ adata set they are giv en, sight uns een, to dem ons trate thei r Excel skills.

1. Que stions and Statist ical Que stions
Questio ns come in wid e variety; those that statis ti c a lmethods can fruit ful ly addre ss are que s tion swhich requi re data to

answe rthem . We call thes esta tis tical quest i ons.

An inv estig a t ion to try to answe r a non-statis ti c a lqu estio n may requi re answe ring one or more sta tis tical qu estio ns – this
distin ction involves the need for ext r a-statis ti c a lknow ledge as aga inst the need for dat a. For exa mple, a quarterback may ask:

How can I inc rea s emy pro por tio n of complet e dpasses?
Obviously, extra-statis ti c a lknow ledge is needed to dev elo p a strategy that may produ c eim prove ment in passing; THEN:
an inv estig a t ion usi ngthe FDEAC cycle can answe rthe fol low-up que s tion:

Ha sthe desired inc rea s ein the pro por tio n of complet e dpasses been achieve d?
To provi de a‘c orrect’ answe r, such an inv estig a t ion wou ld likely need to go bey ond the sim p le-minde dco mparison of two
propor tio ns calcula ted before and after implem e n ting the improve ment strategy. If the desired inc rea s e ha snot been achieve d,
an othe r st r ategy cou ld be dev elo ped, aga inusing ext r a-statis ti c a lknow ledge, and its res ult s assesse dusing the FDEAC cycle.

An othe ril lust r ation is the que s tion:
Is this drug effective in tre ating dis ease D?

Ag ain, extra-statis ti c a lknow ledge (me dicalex per tize) is needed to desig n and run a cli nical trial, albeit wit h sta tis tical input
abou tco mponents of the FDEAC cycle that is a statis ti c a lbasi sfo r su ch a trial.
Si milar con sid eration sap ply to answe ring que s tion susing a pol l; in the con tex tof this Highlig ht #90, in a pol l we see cle arly:

• the primacy of the que s tion s, AND:

• the need for ext r a-statis ti c a l know ledge to dev elo p the que s tionnaire, wit h it s adde d st atis ti c a l re sponsib i lity of bei ng the
mea s uring ins trument – for exa mple, see pag es HL38.5 and HL38.6 in Statis ti c a lHighlig ht #38.

Thes eil lust r ation sremind us that when answe ring ‘co rre ctly’ (i.e., wit h accep table limitation sin the que s tion con tex t) a sub -
st antiv e qu estio n :

* there is often col laboration of statis ti cia ns wit h ot he rs who provi de con tex tand vit al ext r a-statis ti c a lex per tize;

* using the FDEAC cycle directs att entio n to the essentia l init ial requ irements for cle ar for mulation and adequ ate desig n;
both are easily (and rou tin ely) ove r looke d, especia l ly unde rthe mis ap prehensi on that ‘st atis ti cs’ is primarily ‘only’dat aanalysis.

2. Appendix: Proj ects, Inve stigations and Pro ble ms
To dev elo p the idea sencompasse dby the FDEAC cycle, we dis tinguis hbetween:

* aproj ect, whi c his br oad and inv olvesmany qu estio ns [on ego al of proje ct fo rmulation is to pr ior itize thes ema ny que s tion s];

* an inve stigation, whi c h is narrower and inv olveson e (or a few) que s tion(s) – this que s tion(s) may arise from a proje ct or it
may be of int e rest in its (or thei r) own rig ht.
−− The que s tion(s) to be answe red are thein put to the For mulation stage of the FDEAC cycle.
−− Within the FDEAC cycle, theou tpu t of each stage is the in put to the nex t st age, exc ept that theknowle dge ou tput from

the Con clu sio n st ageanswers the input qu est i on(s) to the For mulation stage.
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Furthe rdiscus sio n of dependencie sbetween stage sof the FDEAC cycle, and bet ween fou r of the stag es and the model
(w hich is needed as a basis for fo rmal methods of dat aanalys is) is giv en in Statis ti c a lHighlig ht #88 in Appendix 2 on
page HL88.1 6.

In bot hproje cts and inv estig a t ion s, the re wil l in evitably be matt e rs of for mulation that requi resubj ect-matt e rex per tize – that is,
extra-statis ti c a lknow ledge. Exa mples of proje cts (phrase dasHo w can .... que s tion s) are:

How can the amou nt of scr ap produ c e dby a manufactur ing process be reduced?
How can the quali ty of drinking wat e rin a provi nce be improve d?
How can the per for manc eon standardized tests of students in a provi nce be improve d?
How can transpare n tde cisio n-mak ing processes in a large organization be achieve d?
How can a large software sys tem be made les spron eto failu r eor easie r to maint ain?
How can satisfactio n fo r the custome rs of a company provi ding goods or ser vic esbe inc rea s ed?

As indicated in thes eex amples, a proje ct is abr oad un d ertak ing, inv olv-
ing answe rs to many qu estio ns and sub stantia l co mmitment of resou rces.
The tasks of fo rmulating a proje ct and pr ior itizing it s qu estio ns (on the
basi sof facto rs like impor tanc e, cos t, log ical necessity) requi resub-
je ct-matt e rex per tize. The display at the rig ht shows the prior i-
tized que s tion sfr om a proje ct as inputs to a seque n ce of
FDEAC cycle s; each ‘ma in’ FDEAC cycle (sh own large r)
may inv olve one or more (sm aller) sub -cycle sto answe r
qu estio ns that arise in answe ring each ‘ma in’ que s tion.

As wit h answe ring a statis ti c a lqu estio n using the
FDEAC cycle, a que s tion requi ring extra-statis ati c a l
know ledge is usually als obest answe red usi nga
structure d pr ocess – for exa mple, the five -st age
Defi neMea s ureAnalyzeImproveCon trol of Six Sig ma. St atist i cal
qu estio ns arise mos tobviously in the I stag eof DMAIC,
but the FDEAC cycle is als orelevant to the tasks of proje ct
des criptio n and que s tion prior itizing in the D stag e; statis ti c a l
consid eration sof mea s uring processes, int roduced in Section 9 on
page HL88.1 4in Statis ti c a lHighlig ht #88 and pursued in Statis ti c aHigh -
lig ht #38, are relevant in the M stag e.

• To hel pdistinguis hcont ext swhich requi redis tin ct st ructure dproces s esli ke the FDEAC cycle and DMAIC, we can say:
−− the FDEAC cycle deals wit h answering (sta tis tical) Ques tions, −− DMAIC deals wit h (e xtra-sta tis tical) pr oblem sol ving

[a lthou gh, in the con tex tof this Highlig ht #90,we might prefe r: DMAIC deals wit h answe ring (e xtra-sta tis tical) Ques tions.]
We av oid equivocal phrases like a task to be don e or a con clu sion to be drawn.
Also, thes eSt atis ti c a lHighlig hts use the more des criptiv e data-base d invest iga ting in prefe renc eto theem pir ica l pr oblem sol ving
of the 200 4STAT 231 Cou rse Not es.
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To empha size theon erous nature of dat a-base dinve s tig a t i ng, the diag ram
at the rig ht conve ys three image srelevant to using the FDEAC cycle to
obtain Answe r(s), wit h accep table limitation in the inv estig a t ion
cont ext, to sub stantiv e (s tatis ti c a l) Questio n(s):

the ef for t of pushing a(heavy) obj ect uphil l;
potentia l wa ste of resou rces by pre mature cessation of effor t;
the ci rcu lar obje ct is a rem inde rof the FDEAC cycle.

Despit e the ‘obviousness’ of matt e rs like for mulating cle ar Questio n(s)
and using mea s uring processes of accep table impre cisio n and inaccur acy
in the inv estig a t ion con tex t, often -poor implem e n tation of thes eand othe r
co mponents of the FDEAC cycle (unne c essarily) yields ‘wrong’ Answe r(s).
Experienc e dinve s tig a tors realize that on e misstep in dat a-base dinve s tig a t i ng
can negat edoing cor rectly all the oth er co mponents of the inv estig a t ion; an exa mple is malfunction in a mea s uring process that
re sul ts in los sof some or all data or yields inaccur acy and/or impre cisio n that impos eun accep table limitation on Answar(s) .
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