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Figure 9.17. EXPER IMENTAL PLANS: Experimental Desig n

Prog ram 12 in: Ag a inst All Odds: Inside Sta tis tics

When you want to answe ra speci fi c qu estio n, you need dat athat speak to that que s tion. Anecd o t al evi den ce base don a
fe w in d ivi d ual cases is rarely trustwo rthy. Av ail able data collected for other purposes, such as Census dat aor Vit al Statis ti cs,
are often help f ul. But sometimes we need to produ c edata of our own. Dat ain tende dto answe rspecific que s tion sare usually
produced by sampling or exper imenting.

Sa m p ling sele cts par t of a popula t ion of interest to repre sent the whole. Exper iments are dis tinguis hed from obs ervation a l
studie sby actually doing so m ething to the sub jects of the exper iment. Progr am11 poi nted out that evi denc efo r a direct effect
of an exp lanato ry variable on a respons evariable is best obtaine dfr om an exper iment. The statis ti c a lprin ciples used to desig n
ex per iments are the topi c of this progr am . The vid eo illust r ates the distin ction bet ween obs ervation a lstudie sand exper iments
by looking at res earch on the beh aviour of lobs ters. Some studie scarefully obs erve lobs ters wit hou t doing any thing to them.
An exper imentdo es so m ething, such as cut off the antennule sto see if the lobs ter becomes diso rie n ted .

In an exper iment, one or more trea tments are impos ed on the exper iment alunit s or subjec t s. Each tre atment is a combin a-
tion of lev els of the exp lanato ry variable s ,which are often called fa ctor s. The exper iments in this progr amhave only on e fac-
to r. Thedesign of an exper iment refers to the choic eof tre atments and the manne rin whi c hthe exper iment alun its or sub jects
are assig ned to the tre atments. The vid eo dis cus s esthe Phy sicia ns’ Health Study (se ealso Fig ure 9.1 8of the Cou rse Mat e ria ls),
an impor tant medical exper iment whi c h sh owe d that tak ing aspir in reg ularly can reduce heart att ack s. The sub jects were
22,000 phys ici ans; the tre atments were aspir in table ts or a placebo (a dum my medicin e) taken reg ularly. In this exper iment,
the exp lanato ry variable (fact or) was the type of medicin e take n. The mos t im por tant respons evariable is whether or not the
subj ect suf fers a heart att ack.

There are three basic principles of statis ti c a ldesig n of exper iments. The first is control, whi c h in its sim p lest for m says
that an exper iment shoul d co mpare seve r al tre atments. Exper iments shoul d be comparative in order to avo id confou n ding of
the tre atments wit h ot he rinflue n ces, such as env ironm e n tal variable s. The secon dprin ciple is ra n domization. Random assig n-
ment of the exper iment alun its or sub jects to the tre atments cre ates tre atment groups that are sim ilar (except for chanc evariation)
befo re the tre atments are appli ed. Randomization and comparison tog ether preve n tbi as, or sys tem ati c favou rit i sm, in exper i-
ments. You can carry out randomization by giv ing num erical label s to the exper iment alun its and using a ta b le of random
digi ts to choos etreatment groups. The thi rd principle is re pli cation of the tre atments on many units. This reduces the role of
chanc evariation and makes the exper iment more sensit ive to differenc esamong the tre atments.

In addit ion to the Phy sicia ns’ Health Study, the vid eo des cribes an exper iment that compare sthre etreatments of domestic
viole n ce offende rs; arrest and hold, arrest and relea s eafter booking , and mediation wit hou t an arrest. This sto ry shows how
randomized comparative exper iments can help dev elo p ef fective socia l poli cy. Alt hou gh it seems arbitrary to decid e the fat eof
a viole n t person at random ,ex per iments like this change d poli ce procedure sacross the cou ntr y by showing that arresting
offende rs do es re duce future viole n ce. Only a randomized comparative exper iment can giv e su ch strong evi denc e.
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