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Figure 1.9. INTRODUCTION: What is Statist ics?
Prog ram 1in: Ag a inst All Odds: Inside Sta tis tics

This progr amin trodu c es the 26-part ser ies and also att empts to answe r the que s tion pos ed in the tit le by showing how
st atis ti c a lmethods are use dto answe ron eor more que s tion sin each of a varie ty of situation s. The hos tof the ser ies is Dr.
Te resa M. Amabile who, when the ser ies was made in the mid-1980s, tau ght statis ti cs in the Dep artment of Psychology at
Br andeis Unive rsity; her res earch was con cer ned with cre ativity and what motiv ates people to be cre ative.

The statis ti c a lmatt e rs shown in Progr am1 inv olve bot h his t orical anecdot esand con tem porary appli c ation s, to indicate the
nature of statis ti cs and its imp act on our world; many of the appli c ation sare taken up in more det ail in lat e rprog rams. The
fo llowing sum mar y of the video’s con tent uses three cat egor ization s: st atements about statis ti c a l methods ( ), situation s
il lust r ating the appli c ation of statis ti c a lmethods (.) and statis ti c a lmatt e rs that arise in thes esituation s(−− and*).

. The effect of competitive rewards on cre ativity as expre sse din chil dre n’s col lag es.
−− A caref ully pla nne dexperiment with two groups of chil dre n ma king col lag es at se p ara tear tpartie s.

* Only on edifferenc ebetween the groups: what the chil dre nbeli eve about the prize or reward.
−− All the col lag es are rat e din dep enden tly by se ver al ar tex per ts who areblin d to the chil dre n’s groups.
−− A mea s ure of the effect of the reward is thedi ffere ncebetween theaverage scores fo r the two groups.

* How can we be sure it was competition for the reward and not someoth er fact or that cau sed any differenc e?
−− How many chil dre nne e dto be test e dbefo re the res ult s beco m emeaning ful? i.e., before we can con clu de that the re is a

re al differenc ebetween the two ave r age s?
−− What deg ree of confidencecan be placed in the inv estig a t ionanswers? How clo se to certai nty can we hope to get?

St atis ti c a lmethods offer a way of findi ng things out, and knowing something about statis ti cs hel ps you make wis er decisio ns
on pub lic issues or in busin ess, as wel l as in res earch.
St atis ti c a lmethods enable their user(s) to mov e fr om data (for exa mple, the col lag eju dges’ ratings, pol l re sul ts, unemplo y-
ment figure s) to something much more int e resting and powe rful: clearanswers to puzzling qu est i ons.
St atis ti cs can be fou nd just about eve ryw here: it’s as popular as .... pizza .

. Domino’s Pizza’s dev elo pment of a deep-dish pan pizza, their first new menu item in alm o st 30 years.
−− A sa m p lesurveyha dfo und that, among resp onden t s, 48% liked the tradit ion a lthin cr ust, 45% wou ld prefe r a thick cr ust,

and 7% likedboth.
−− Senso ry evaluation by trai nedtast e rs of different doug hs for the thi ck crust deve loped in a res earch kit chen.

* Re pea ted lyobtain ing quali tative assessmentsandnume rical ratings wit h thei r st atis ti c a lanalys es.
−− Inve s tig a t i ng the effects on pizza ratings of dou gh, amoun tof sau c e, amoun tof che ese, baking tim e.

* Us eof apre c ise scr ipt to try to ens ureco mparability of res ult s fr om consumer tr ials all ove r the U.S.

* Randomorder of pre sent ation of the two pizza types in a test of appearanc eand morevs. les sche ese.
−− 100,000resp onsesfr om150,000 sur vey questio nnaires sent out by the marke t re search department.

* Deve lopment of a dem ogr aphic pr ofileof pan pizza custome rs inv olv ing mat ching wit h a nation a ldata base.
−− Deve lopment of a statement of ob jec tivesand astra teg yto achieve thes eobje ctive sin marke ting the new pizza .

* Us ingsa m p lesurveys to test con sum er reactio ns to pot entia l adve rtis ements whi c hcontin ueto use thenoid.

* Te s ting the new adver tis ementsandthe new pizza in selected cit ies andmeasur ing the res pon se.

* One exa mple of consta ntly eva lua ting the pro duct: telephone surveys wit hin an hou rof pizza deliv ery.
−− St atis ti c a lanalys is can show if two things aresign ificantl y di ffere nt; wit hou tst atis ti cs, one is only gue ssi ng.

* St atis ti cs hel pprov ide a basis on whi c hto make an int ellig ent deci sio n.
−− Domino’s Pizza’s poli cy is to measureev erything it does: it’s no fun playing sports if you don’t kee psc ore.

St atis ti cs is asci ence, our guide to answe ring the que s tion: Ho wdo you know .....?
St atis ti cs is par tof all the scie n ces – it is fun d a m e n tal to thesci entific met hod.

St atis ti c a lmethods can tur n raw data in t ohonest, verifyable argumen t sthat res olve profo und quest i ons.
Theyharnes snumber sto hel pus mak ese nse of the world, and they provide a means of ta ming uncer tai nty.

St atis ti cs is con cer ned with: describi ng data (in clu ding exis ting data) to provide cle ar, compact sum marie s;
pr oduci ng data which are pre cis ely tailo red to answe rsp eci fic qu estio ns;
obtaining answers fr om dat a, and quantifyi ng how certai n thes eanswe rs are.

The fol low ing situation sare con cer ned with usi ngexis ting data to provide anumer ica l pi cture:
. Lig htning str ikes in Col orado: base don dat afo r ¾ mil l io n fla shes col lect e din just a lim ited are aof the stat eand using

histogra ms, impor tant infor mation can be obtaine dabou t the ti m eof thefir st fla sh.
. The growth rat eof a chil d with a growth hor mon edeficie n cy, compare don a chart wit h normal growth rates.
. Ma n atee (ve g etarian sea mam mal) deaths in Flo rid a: rela t ion s hipto the number of powe rboat regis tration s.

−− Thes edata led to the cre ation of coa stal sanctuarie sfo r ma n atees whe re powe rboat sare off l im its.
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. Ba s eball playe rs’ salarie s: how do they rela te to, or correl ate wit h, the numbers of home run sbatt e rs hit ?

The fol low ing situation sare con cer ned with pr oduci ng (n ew) dat athat wil l prov ide answe rs wit h acceptable lim itation s:
We als oencou nter thre efa m ili ar but often misunde rstood words: sa m p les, experimentsandpr obabi lity.

. Pollutio n damag ein Chesapeake Bay : data col lectio n by means of sampling to mon ito r tren ds ov er tim e.
−− Re searche rs fol low a pre cis est atis ti c a lplan fo r gat her ing and analys ing random Bay-floor mud samples.

. The effic acy of aspir in in reducing heart att ack s: a controlled exper iment (o r clinical trial) involv ing more than 22,000 male
doct ors fou nd104 heart att ack sin the tre atment group compare dwith 189 in the con trol (placebo) group.

. Frit o Lay’’s manufacture of pot ato chips: the aim of quali ty con trol base don sa m p ling is to maint ain con sis tent standards to
tr y to ensure that ea ch chip is the same as the one before.

. U. S. opi nio n polls typically use asa m p leof size about 1,500 drawn from apopu lation of size aroun d240,000,000.
−− Polls arewidelyus ed; e.g., to gat her dat aabou tpoli ticia ns, produ cts and problems.
−− Random sel e ctingof the sample of int e rview sub jects from the popula t ion.
−− The impor tanc eof thewording of the que s tion(s).
−− Tr a ini ng the int e rviewers; e.g., nev er sugges tan answer to a quest i on.
−− Purposes of pol ls inclu de providing snapshots of pub lic opi nio n and identifyi ng sig n ific a n ttren ds ov er tim e.

. TheChallenger disa ster: each joi nt in the casi ngof each boost e rrock et has a hig h probability (estim ated as 0.977) of main-
tain ing its int egr ity dur ing a shu ttle lau nch ,but the probability of no malfunction in all six join t sof the two boost e rs is ap-
preciably lo wer.
−− After the dis ast e r, probability analys is was ins trument alin the ove rhaul of the entire shu ttle progr am .

. Ca sino gambling: the re is a rea son able probability an in dividua l ga mbler will ‘ st rike it rich ,’ but the hou se does a profit able
busi nes sever yday of the year.

The fol low ing situation sare con cer ned with the in terpre tation of (i.e., obtaining answers wit h acce pta b le limit ationsfr om) dat a:
Maj or themes are: theaccurac yof answe rs and the degree of confidence that can be placed in them;

ma king thebest useof the infor mation you hav e, gat her ing infor mation youdon’t have.
. Racia l discrimination in the FBI:

−− St atis ti c a lanalys is showe dthat the status of Hisp anic age n t swa svery unlik ely to have arise nby chance alone.
−− A key issue was theassumptionsthat went into th ebuil ding of the picture that sta tis tics pai nte dfo r th ejudg e.

. Duracell batt e rie s: it can be shown that the pre sent batt e rie shave longe rlive sthan those made a few years ago.
−− Ba s ed on dat afr om laborato ry tests of batt e rie ssa m p led at random fr om the produ ction lin e, today’s AA batt e rie s ,us ed

un d er speci fi ed con d ition s, hav eanaverage li fetim eof 7½ hou rs± 20 min utes wit h 95% confid e n ce.
. The Salem wit ch hun t s: data analys is shows that the wit ches and their accus ers liv ed on opp osi te si des of the town; this

sh arp geogr aphical divisi on provides evidenc ethat the motiv ation for the hun t swa spoli tical per sec ution.
. Did Shakespeare write a recently-dis cov ere d‘i n fer ior’ poem of unc e rtain authorship? A st atis ti c a l analys is of the poem’s

vocabulary, compare dwith that of Shakespeare’s knownwo rks, indicates that hecoul d have writt en it.
−− In this con tex t, the statis ti c a lanalys is (li ke a pat e rnity test) ca non ly ruleou t, it can’t r ule in.

. Improv ing the welfare sys tem for women: the Baltimo reexperiment with two groups of welfare reci pie n t s.
−− One group went throu gh the exi sting progr am ,the other group, who also receiv ed rem edial edu cation, cou nselling, day

care and job train ing in theOp tionsprog ram ,fo undmore job sand recei ved better pay.
−− The dat afr om this study provide dthe impetus for new legisla t ion to refor mthe welfare sys tem .

. The effect of competitive rewards on cre ativity – Dr. Amabile’s dat asuggest that:
−− co mpetitive rewardsundermi necreativity – cre ative wor k se ems to be its own reward;
−− to encou rag ecreativity, people need to be tau ght the basic sk ill s to enable them to accomplis h the task at hand .

Af ter you hav eviewed the vid eo, go ove r the poi nts giv en in this sum mar y fo r each situation (.) and outli ne, whe re appro -
priat e, bot h the re aso ns fo r the impor tanc eof the statis ti c a lmatt e rs and also theanswers to the que s tion s(−− and*); keepa
writ ten copy of you rwo rk.

• At the en dof the cou rse, repeat the exe rci se; aco mparison of what you write on the two occasio ns wil l in d i c ate the
gr owth ove r the ter mof you run d erstanding of statis ti cs.

1

With referenc eto theChallenger disa ster mentio ned above, estim ate the probability noneof the three joi nts fail in a boost e r.

• Whatassumption(s) un d erlie you rcalcula t ion?

• Find an approxi mat evalue for the probability of boost e rfa ilu r edu ring a shu ttle lau nch (the shu ttle hastwoboost e rs) .

2

Fo r ca sino gambling, brief ly exp lain the ‘paradox’ of the individu al hav ing an appre ciable probability of winning but the
ca sino bei ngalmos tcer tain of coming out ahea dat the end of each day.

3
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