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STATISTICS and STATISTICAL METHODS The FDEAC Cycle — Quegions and Sati stical
Quedions

StaisticalHighlight #87 povides anntrodudory overview of what stetistics is @aut; its first main poirt,

mada in the two shemas_shcwn aainat the iight, is tha stetistics REAL INVESTIGATIVE DATA, INFORMATION

is alout answering questions As bemmes tea in the emsung WORLD METHODS and KNOWLEDGE

disaus$on in Highlight #87 and its daboraion in SatisticalHigh-

lights #88 and #89 for exanple, his @pmrenty smplke) idea s the Pcpulation Sampling D 4 Answeg to

stating point for devdoping the mmerse squence of conaepts or process| Measuring aa ad o psion(y

and ermindogy invdved n datistical mehods for databased
invesigatirg. However the enphass in this Highlight #90 is on this fourdaional ideaf ansveling questbonsand e darifying,
from among the wide rangeof questdn types, hase ha datisticalmethods an dtemptto arswer

Misplaced enphass in gatistics teacling has esuted in the widspreal impresion (unfortunagly, not sdely among ron-
stdisticiars) hda ‘stdistics’ and daa analysis’ are ynorymaus this nistake is a surce d statisticalcalamties sich &s:
@ ingoring the questbn © be asvered or aleasina formulating it dealy;
e na identifying explicitly the d#a reeced b ansverthe questdn;
o wading reurces by averbaking relevantexising data collecting too lttle, too nuch or the wong data

#HL901

Not recaynizing from the nception of databasedinvesigatirg, the mportanceof the qiestn(g to be asvered s gitomized by

the travesy of askirg a job gplicantsimply to ‘analze’ adda %t they are gven, sght unseen to demanstae their Excd skills.

1. Quegions and Satistica Quedions

Questons mme n wide variety; those ha datistical mehods an fuitfully addres ae questbnswhich recuire data to
arswerthem. We call thesestatistical questions

An investigaton D try to ansver a non-detistical quesion may require arsweing one o more datistical questons — this
disindion involves the red for gtra-gatisticalknowledge & ayairst the eed for @ta For exanple, a garterbadk may ak:
o How can | ncreaseny proportion of completedpasse?
Obviougy, extra-getisticalknowledye is reeded b devdop a drategy that may produceimproverrent n pasing; THEN:
an nvestigaton wsingthe FDEAC cyde can aswerthe follow-up quesibn:
o Hasthe cesiled ncreasén the poporton of completedpasse been achieved?
To provide acorred ansver such an investigaton would likely need b go keyad the gnple-minded conparisan of two
proportions clcdated kefore and ater implemerning the mprovenent stategy. If the desed ncrease hasot been ahieved
anoher stréegy could be abvdoped, againudng extra-gatisticalknowledye and its esuts assesedusng the FDEAC cyde.

Anotherillustrdion is he qiestdn:
o Is this dug dfedive in treding dsease C?
Again, extra-datistical knowledge (medicalexperize) is reedtd b desgn and un a dnical trial, dbeit with statistical input
aboutconponents d the FDEAC cyde tha is a datisticalbasisfor sud a tial.
Similar ®nsderationsappy to answvering questbnsusng a poll; in the ontextof this Hghlight #90, in a poll we e tealy:
e the primacy o the questbns  AND:
o the reed for gtra-satistical knowledye b devdop the questbnnaire, with its added stéstical repongbility of being the
measting instument — ér exanple, £e @age HL38.5 and HL38.6 h SatisticalHighight #38.

Theseillustraionsremind us ha when asweing ‘corredy’ (i.e, with aceptte limitationsin the questbon mnex) a wb-
stantve question:
* thee is dten ollaboraion of ddisticiars with othes who provide mniextand \tal extra-datisticalexperize;
* usng the FDEAC cyde dreds dtention to the esential initial requirements ér dear formulation and alequae desgn;
bath are easly (@and ouindy) overboked espedally underthe misappehersion tha ‘stdistics' is primarily ‘only’ dataanalysis

2. Appendix: Projects, Invegigations and Problems
To devdop the ideasenconpassedy the DEAC cyde, we dstingush beween:
* aproject, whichis broad and nvdvesmany quesions [onegod of projed formulation is to prioritize thesemary questong;
* aninvegigation, whichis narrower and nvdvesone (or a few) questn(9 — this questbn(§ may aise fom a pojed or it
may be of nteest n its Er their) own rght.
- The questn(9 to be asvered ae theinput to the rnulation sage of he FDEAC cyde.
- Within the FDEAC cyde, the output of each gage is heinput to the mxt stayg except tha the knowledge output from
the Condusion stage answers the input question(9 to the rmrulation sage

(continued overleaf)
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Further disaus$on of dependenies bewean sagesof the FDEAC cyde, and between four of the sages and the nodel
(which is reeckd & a kass for formal mehods of dataanaysis) is gven in Satistical Highlight #88 in Appendk 2 on
page H.8816

In both projeds and nvesigatbns thee will inevitably be mattes of fornulation tha require sibject-matterexperize — ha is,
extra-datisticalknowledje Exanples & projeds (phrasedasHow can ... qiesiong are:
o0 How can the arourt of scrgp producedby a nandacturing process ke reduce@
How can the gdity of drinking waterin a province ke improved
How can the priormanceon dandadized tests d students in a province ke improved?
How aan tangaentdedsion-making processe in a hrge aganizdion ke echieved?
How can a arge oftware ysiem ke mace lessproneto failure or easer to maintain?
How can séisfaction for the austomes of a @mpany providing goods or €nicesbe ncrease?

O O O O O

As indicated n theseexanples, a pojed is abroad undetaking invdv- .
ing ansvers  many questons and sibgantial commitment d reurces. -
The taks d formulating a projed and prioritizing its questons on the T /‘ <Fp
basisof fadors like importance cost logical recessty) require stb- F e
jed-matterexperize. The disphy a the ight shows the priori- S P / e
tized qestnsfrom a pojed as nputs to a sqene d N A€
FDEAC cydes eadch ‘main’ FDEAC cyde shavn large)
may invdve acne @ more émadler) sub-cyclesto arswer
guesions tha arise n answvering each ‘man’ quesin

As with arsweing a ddisticalqueston usng the
FDEAC cyde, a quesidn requiring extra-datisatical
knowledhe is sudly dsobest arswerd wsinga
sructured process — for exanple, he five staje
DefireM easteA nayzel mproveContol OF 9x Sg ma. Satistical
guesions aise nostobvioudy in the | sageof DMAIC,
but thre FDEAC cyde is dsordevant to thedsks d projed
desciption and questbn grioritizing in the D shge dHatistical
congderationsof measung processes, ntroduced n Sedion 9 on
page H.8814in SatisticalHighlight #88 and pursued n SatisticaHigh-
light #38, are rdevant n the M shge

® To helpdisinguish contexts which recpire distinct strucuredprocessedike the FDEAC cyde and DMAIC, we @n sg:
- the FDEAC cyde deak with answering (Qatistical) Questions - DMAIC deak with (extra-gtatistical) problem solving
[althoudh, in the ®niext of this Highlight #90, we might prefer. DMAIC deak with arsweing (extra-statistical) Questions]

We avoid equivocal phrases like a task to be done or a condusion to be drawn.

Alsq theseStdisticalHighights u® the nmore desciptive data-based investigating in preferenceto the empirical problem solving

of the D04 STAT 231 Gourse Notes

To emphadgze the onerous naure d databasedinvesigatirg, the dagam P
at the ight corveys three magesrdevant to usg the FDEAC cyde to
obtain Answver(9, with acepgle limitation in he nvesigatbn
context, to subgantive (statistical Queston(s:

o the effort of pushing a(heary) object uphill;

o padential waste of reurces by premature cessation of dfort;

o thedrcular objed is a eminderof the FDEAC cyde
Despite the ‘obviousessof mattes like formulating dear Queston(s
and ufg measung pocesse of accepile impredsion and hacaurecy
in the nvestigaton mntext, oftenpoa implemendtion of heseand oher
conponents d the FDEAC cyde (Unnecassarily) yields ‘wrong' Ansvers.
Experiencednvesigabrs realze tha one misgep in databasedinvesigatirg
can regatedang corredly all the other conponents d the nvestgaton; an exanple is maffundion in a neasung process ha
resillts in lossof some @ al data or yelds inaccuracy and/or impredsion that imposeunacceptide limitation on Answar(s).
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