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Figure 910. OBSERVATIONAL PLANS The Question of Causation
Progam 1 in: Againg All Odds Ingde Satigtics

This programis centied a the \ery important fad tha a gatistical as@dation between two vaiales neednat indicae
that thee is a @aue and dfed relatbnshipbaween the vaiadles Becau® the diferent knds of relatbnshis tha may acount
for an doseved &Ddation ketween two vaiablesare deaestfor categorical (e.g., nominal a ordinal) varialdes,the program
bagins by ceseibing asodation ketween categrical vaiades

The relatonshipbaween two cdegorical vaiiabesis descibed by atwo-way table of courts a percentages. Two-way
tables ae dten ugd b summailize lage anauntsof databy grougng cutcomesnto caegories A two-way talde dlowsus to
calcdate the marginal distribution of each vanable done from the ow ums or @lumn suns We @an abo oliain the
conditional distribution of ore variable gven a pecific level of the oher by consdering alde entriesas poportions of their
row or columnsuns A sgmented bar graph visudly comparesa st d condtionaldistibutons. Relatbnshig anong three
caegorical vaiabdesare cescibed by athree-way table, whichis digplayed as spaate two-way tabesfor each leve of the
third variabe.

Threeway tallesallow ws to £e tow a hird variade @ lurking variable) can nfluene the &wdation between two vai-
abes A compaism between two variabesthat tolds for each level of a hird variable can ke changed or even reversed when
the dataare aygregatedby summing overall levds of the hird variable. Smpsoris paradox refers to he evasal o a compari-
sm by aygregation In the vdeo, Smpsats paradox is illustraed ty admissons cataat a fitional unversity: Businessand
Law each admit a higher percentage of Emde gplicantsthan d male gplicants,but the o profesional <hools together
adnit a higher percentage of males Thus,an gpaent preferencefor men n the werd data urnsinto a preferencefor
women h each school individually.

An obseved &odation ketween two vaialdescan te due b any d causation, common response or confounding Both
comman reponseand onfourding invdve the dfed of other valiadeson the egponse Tha an adation is dued causéon
is best esttishedby anexperiment in whichthe explanaory variable is dredly chargedand oherinfluenes m the epanse
are ontolled. In the dsaceof evidencefrom such an eperiment causéon $auld only be cufoudy accepted. Good
evidencefor caustion requiresthat the aodation be doseved n mary varied studes, that ekamnaion of he dfeds d other
variadesna remave the @dation, and ha a dea explanaion r the dlegedcauséion eist. As an @anple of the way in
which esidencefor caustion is gabered whken eperiments canot be cne the vdeo preents a Istaical daumentay on
tobaco anoking and ung cancer It is now accepted that snoking is a @u® of lung cancerbut reacling this @mnduson took
mary yeas d reseech.
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