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Figure 9.10. OBSERVA TIO NAL PLANS: The Que stion of Causation

Prog ram 11 in: Ag a inst All Odds: Inside Sta tis tics

This progr amis cent red on the ver y im por tant fact that a statis ti c a lassociation bet ween two variable s ne e dnot in d i c ate
that the re is a cau se and effect rela t ion s hipbetween the variable s. Becau se the different kin ds of rela t ion s hips that may acoun t
fo r an obs erved association bet ween two variable sare cle are s tfo r ca tegorica l (e.g., nominal or ordin a l) variable s ,the progr am
begi ns by des cribing association bet ween cat egor ical variable s.

The rela t ion s hipbetween two catego rical variable s is des cribed by a two-way table of cou nts or percent age s. Tw o-way
tables are often used to sum marize large amoun t sof dat aby grouping outco m e sin t o catego rie s. A two -way table allow sus to
calcula te the marginal dis tribution of each variable alon e fr om the row sums or colum n sums. We can also obtain the
condit i onal dis tribution of one variable giv en a speci fi c leve l of the othe r, by con sid ering table ent rie sas pro por tio ns of their
row or colum nsums. A segm ented bar gra ph vi sually compare sa set of con d ition a ldist rib u tio ns. Rela t ion s hips among th ree
catego rical variable sare des cribed by a th ree-way table, whi c h is displayed as separate two -way table s fo r each lev el of the
thir d variable.

Three -way table sallow us to see how a thi rd variable (a lu rking var iable) can influe n ce the association bet ween two vari-
able s. A co mparison bet ween two variable sthat hol ds for ea ch leve l of a thi rd variable can be change d or eve n re versed when
the dat aare aggregat e dby sum ming ove rall lev els of the thi rd variable. Si m pso n’s para dox refe rs to the rev ersal of a compari-
son by aggregation. In the vid eo, Sim pson’s paradox is illust r ated by adm issio ns dat aat a fiction a l un ive rsity: Busi nes sand
Law each adm it a hig her percent age of fem ale appli c a n t sthan of male appli c a n t s ,but the two profe ssi onal school s toge ther
admit a hig her percent age of males. Thu s ,an app are n t preferenc efo r men in the ove r all data tur ns in t o a prefe renc efo r
women in each school indivi d ually.

An obs erved association bet ween two variable scan be due to any of ca usa tion, co mmon res pon se or confou n ding. Bot h
co mmon respons eand confou nding inv olve the effect of other variable son the respons e. That an association is due to cau s ation
is best establi she dby anexperiment in whi c hthe exp lanato ry variable is directly change dand othe rinflue n ces on the respons e
are con trolled . In the abs enc eof evi denc efr om such an exper iment, cau s ation shoul d only be cau tiously accepted . Good
ev idenc efo r causation requi re sthat the association be obs erved in many varie dstudie s ,that exa m ination of the effects of other
variable snot rem ove the association, and that a cle ar exp lanation for the allege dcausation exi st. As an exa mple of the way in
which evi denc efo r causation is gathe red when exper iments cannot be don e, the vid eo pre sents a his t orical document ary on
tobacco smoking and lung canc e r. It is now accepted that smoking is a cau se of lung canc e r, but reaching this con clu sio n took
ma ny years of res earch.
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