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Figure 1.9 INTRODUCTION: What is Statistics?
Program lin: Agang All Odds Indde Satistics

This programintroduce the B-pat series and alo dtempts to aswerthe questbn posal in the itle by $owing how
stdistical methods ae wsedto arsweroneor nore questbonsin each of a \ariety of stuaions. The fostof the ®ries & Dr.
Teresa M Amabile who, when the eries vas nace in the md-1980s taudht daistics in the Depatment & Psychdogy &
Brandas University; her reseach was oneerred with gedivity and wha motivates peqple to be cedive.

The datisticalmdters shavn in Programl invdve hoth histaical areadotesand onempray goplications to indicae the
naure d statistics and its impact an aur world; mary of the gplicationsare taken yp in more cetdl in laterprograms. The
following simmary of the vdeos cmnent useshree ategrizaions: stdaements bout datistical methods (@), situdions
illustraing the goplication of datisticalmehods @) and shtisticaimaters tha arise n thesesitugions(- and*).

® The dfed of compditive ewards ; aedivity as expresedin childrers collages.

- A carefuly planmnedexpai ment with two groups of children maling oollages & sepaate art parties
* Only onedifferencebaween the goups: wha the cliidrenbdieve daut the prize o reward.

- All the llages ae ratedindepandenty by seerd artexperts who ae blind to the clildrers groups.

- A measte d the dfed of the eward is the difference beween the aveage sares for the wo groups.
* How can we be sire i was ompsition for the reward and not smeothe factar tha caused ay dfference

- How many childrenneedto be testedbdore the esits becomemeanngful? i.e, before we @n ondude tha thee is a
red differencebeween the two aeragge®

- What cegee ¢ confidence can le daced n the nvesigaton ansves? How dose o catainty can ve hope to get?

O Stdisticalmehods dfer a vay d finding things ait, and knowing ®mething ebaut gatistics helps you make wise dedsions
on pubic isswes @ in busness as vell as h reseech.

Stdistical methods enable ther user§ to move from data (for exanple, he ®llagejudges’ ratings, poll resilts, wemploy-
ment fgure$ to something much more inteesing and powerful: clear answve's to puzzing questins

Stdistics can ke fourd just dout ererywhere: it's as ppdar as ... pzza.

® Dominds Pizzes devdopment d a degp-dish @n pzza, ther first new menu tem in dmog 30 yeas.

- A samplesurvey hadfound tha, among respandents 48% lIked tre tradtionalthin crust, 45% would prefer a thick crust,

and P4 liked bath.

- Sersoly evaludion by trainedtastes of dfferent daughs for the tick crust dereloped n a eseech kitchen
* Repatedlyohtaning quditative assessentsand numeical ratings with their stdisticalanay/ses.
Invesigatirg the dfeds o pzza atings d doudh, anaunt of sauce anauntof cheeg, b&ing ime.
* Useof aprecie sript to try to ensureconparability of resuts from consume trials dl overthe U.S.
* Randomorder d presntdion of he two [izza tpes h a est ¢ appeaanceand nore vs lesschees.
100,000respansesfrom 150,000 srwey questonnaires sent at by the marketreseach deartment
* Development d a demaraghic prdfile of pan gzza aistomes invdving matding with a rationaldda base
Development d a gatement ¢ obecivesand astategyto achieve theseoljedivesin marketing the rew pzza.
* Using samplesurveys to test onaime reactions to ptenial advertisaments vhich continueto use thenad.
* Tesing the rew alverisenentsandthe rew pzza n eleded dties andneaauring he espne
* One eanple d condanty evaluating he poduct telepghane suveys within an hour of pizza cklivery.
Stdisticalanaysis an $iow if two things ae significantly differert; withoutstdistics, e 5 mly guesing
* Stdistics help provide a lass on whichto make an ntdligent decision
Dominds Pizzas policy is to measure evaything it does: its no fun phying parts if you drt keepscae.

O Stdistics is ascierce our guide to asweing the qieston: Howdo you know .....?
Stdistics is partof all the <ienes —1 is fundamenad to te sciertific method.

Stdisticalmethods @an urnraw data into honest vaifyable agumentsthat resdve pofound questins
They harnessnumiersto help us nakeserse d the world, and they provide a measd taning uncertainty.
Stdistics is ®nerred wih: desaibing data (induding exsting datg) to provide dea, compact simnaries
producing data which are redsdy tailored b ansver speific quesions;
obtaining answe's from datg and quantifying how ceatain thesearswes ae.

The following siudionsare mneerred with singexsting daa b provide anurrerical picture:

@ Lightning drikes h Colorad: basedon dhatafor % million flahes ollectedin just a imited aeaof the sateand usg
histbgrams, important information @an ke dtainedaboutthe timeof thefirst flash.

® The gowth rateof a dild with a gowth hornoneddficieng, comparedon a dart with normal growth raes.
® Mandee Yegéarian sea rammal) dedhs in Horida: relatbnshipto the nnber d powerbaat egstraions.
- Thesedaa led b the eedion of masd sanduatiesfor mangees whee powerbaoatsare df limits.

(continued wveled)
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®

Basédl players salaries how db they relae o, a carelate with, the numbers of lome wunsbaters ht?

The following siudionsare mncerred wih producing (new) datathat will provide aswes with aceptable imitaions:

We dso enmurter threefamiiar but dten msundestood words: samplg expeiments andprobability.

Pdlution danegein Chespeake Bay: daa llection by meas of sanpling to nmonitor trends over time.
- Regaches fllow a pedsestdisticalplan for gattering and anasing mndom By-floor mud snrples

The dficacy o asgrin in redudng heat atacks acontrolled experiment (or clinical trial) involving nore than 2,000 nale
doctars ourd 104 teat dtacksin the reament goup ©mparedwith 189 in the ontrd (placebo) group.

Frito Lay's mandacture d potao chps: the am of qudity contd basedon samghg is to maintain congstent sandads o
try to ersure ha eat chip is the same sithe me tebre

U. S opinion pdls typically use asampleof 9ze éaut 1500 davn from apopulation of sze aound240,000,000.

- Pdls aewidelyusal; eg, to gather cataabout pditiciars, produds and poblens.

- Random gleding of the samle of inteview aibjeds from the ppuation.

- The importanceof thewarding of the quesn(s.

- Training the inteviewers; eg, neve swygestan ansve to a questian.

- Purpaes of polls indude providing sigpshots d pubic opinion and dentfying dgnificanttrends over time.
TheChdlerge disastr: eacdh joint in the caingof each boosterrocke has a fgh probabilty (estmaed & Q977) of main-

taining its integrity during a sutle laurch, but the probability of no maffundion in all six joints of the two lmostes is @-
predably lower

- After the dsaster probability analysis was hstumentalin the averhaul of the enite sutle program.

Cadno ganbling: thee is a easnalle probability an individual ganbler wil * stiike it rich,but the house des a pdfitable
businesse\ery day of the \ea.

The following siudionsare cncerred with the interpretation of (.e., dtaining ansva's with accepiabk imitationsfrom) data

Major themes &e: theacacuracyof ansvers and the dgree d canfidence that @an ke daced n tham;

making the best wseof the nformation you have gathering information you dont have.
Ragal disaimination in he FBI:
- Stdisticalanalsis hrovedthat the satus d Hispanic ayentsvasvey unlikdy to have aisenby danae done
- A key isste was heassumpionsthat went nto thebuilding d the pcture that statistics paintedfor thejudge

Duracdl battefes it can ke rowvn that the pesent tattereshave lorgerlivesthan hose nace a Ew yeas ao
- Basel on datafrom laboraory tests 6 batteressampld at randomfrom the podudion Ine, todays AA bateiies, usal
unde specified condtions haveanaveaage lifeime of 7% hours+ 20 ninutes with 95% confidene.

The Salem witch hunts: daa analysis sows tha the witches andher acauses ved on oppaite sides @ the tavn; this
shap gegraghical dvisian provides gidencethat the notivation for the luntswaspditical persecuion.

Did Shakepeae write a ecenty-dismveedinferior poan of uncetain authorship? A stdistical anaysis of the pan's
vocabuary, comparedwith that of $akepeaes knownworks, ndicdes tha he cauld have written it.
- In this oniext, the satisticalanaysis (ike a @tenity tes) canonly rule out, it cart rulein.

Improving te velfare yysiem br women the Batimoreexpeaiment with two groups of welfare recipents

= Ore goup went throuch the eisting program,the aher goup, who ako reeaved remelial eduation coursdling, day
care and job training in the Opions program,found mae jobsand eeiwed teter pay.

- The datafrom this gudy providedthe impetus br new legidation b reformthe welfare gsiem.

The dfed of compditive rewards o credivity — Dr. Amabile’s dataswggest hat:
- conpditive rewards undermire credivity — aedive work seens b be ts ovn reward;
- to enouragecredivity, pegle reed b be twdt the kasc skils to endle theam to accomplishthe tak at hand.

After you haveviewed the video, go overthe points gven in this simmary for each stuaion ) and aitine, whee gpro-
priate both the reasors for the importanceof the shtisticaimaters and ako heanswves to the giesons(- and=*); keepa
written @py of yourwolrk.

o At the endof the ourse reped the eercise; aconpaism of wha you wite an the two @casons will indicaie the
growth overthe termof your undestanding d statistics.

With referenceto the Chdlerge disastr nenifoned dove, estimate the probability nane of the tiree pints fail in a booster
® What assumpion () undelie your calcuatior?
e Find an aproximatevalue br the probability of boosterfailure during a $wtle laurch (the sutle hastwo boaostes).

For cano ganbling, kbriefly explan the paracbX of the hdividud having ax gopredabde probability of winning kut the
caio beingalmostcertan of coming ou aheadat the end beach day
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