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Figure 8.10. PLANNED DAT A COLLECTING: Experiments and Sample Sur veys

Prog ram 14 in: Ag a inst All Odds: Inside Sta tis tics

Althou gh sim p le random sampling (or equ iprobable selecting) is the fou ndation of sampling desig ns (or sampling protocols),
sample sur veys in practic e us u ally use more complex desig ns. This progr am begi ns wit h a look at thes e desig ns. In stra tified
ra n dom sampling (o r equiprobable selecting from a stratifie d popula t ion), the popula t ion is div ide d in t o stra ta, groups of units
or ele ments that are sim ilar in some way impor tant to the repon se. A separate SRS is then selected from each stratum. Strati-
fie d sampling desig ns are the analog ue of block desig ns for an exper iment. The vid eo illust r ates stratifie d sampling by a sur vey
of recre ation a l fis her men carrie d ou t by the Nation a l Marine Fis her ies Servic e. The strata in this case are different location s
fo r fis hing.

Na t ion a l samples are multistage samples that select successiv ely sma l ler regio ns wit hin the popula t ion in stage s. Each stage
may emplo y SRS, stratifie d sampling, or another type of sampling. The Gen eral Socia l Su rve y conducted by the Nation a l
Opin ion Res earch Cent e r is an exa mple of a nation a l sample that provi des impor tant infor mation abou t public sentim e n t.

Fa ilu r e to use probability sampling often res ult s in bi as, or sys tem ati c er rors in the way the sample repre sents the popu -
la t ion. This progr am also reminds us of some of the practical diffic ulties that may cau se bia s when sampling peop le. A sam-
pling desig n that sys tem ati c a l ly mis s es par t of the popula t ion, like the Literar y Dige st election pol l mentio ned in the vid eo, wil l
suffer from bia s due to this under cover age. Misle ading res ult s can also be due to non-res pon se (s ome sub jects can’t be con-
tact e d or ref use to answe r), to badly worded que s tion s, or eve n to the race, sex , or appearanc e of the int e rvie wer.

The deliberate use of chanc e in produ cing dat a is intende d to eli min ate bia s. It als o ma kes the outco m e s of an exper iment
or sample sur vey sub ject to the law s of probability. The nex t fo ur Progr ams wil l in trodu c e probability; the final por tio n of this
prog ram takes a first look at the random beh aviour of statis ti c a l data . First, some basic vocab ulary: A number that des cribes
a popula t ion is called a para m eter. A number than can be computed from the data is called a sta tis tic. The purpose of sam-
pling or exper iment ation is usually to use statis ti cs to make statements about unknow n parameters.

A statis ti c fr om a probability sample or randomized exper iment wil l not take the same value if the sampling or exper iment
is repeated . The sa m p ling dis tribution des cribes how that statis ti c varies in repeated dat a collection. In the vid eo you can
wa tch a sampling dis tributio n buil d up unde r repeated SRS from a popula t ion of bea ds. For mal statis ti c a l inferenc e is base d
on the sampling dis tributio ns of statis ti cs.

Bi as, whi c h we infor mally des cribed as "favo rit i sm," can be des cribed more exactly in ter ms of the sampling dis tributio n.
Bi as means that the cent re of the sampling dis tributio n is not equ al to the true value of the parameter. We wou ld like to use a
st atis ti c that has sma l l bia s and also does not vary gre atly in repeated sampling or exper imenting. The variability of the statis ti c
is des cribed by the sprea d of its sampling dis tributio n. If the sampling dis tributio n is nor mal, the standard dev iation of the dis-
tr ibutio n des cribes the variability of the statis ti c. Properly chosen statis ti cs from randomized dat a production desig ns hav e no
bia s due to selecting the sample or assig n ing the exper iment al un its to tre atments. The variability of the statis ti c is det e rmine d
by the size of the sample or of the exper iment al gr oups: larger samples giv e less variable res ult s. No tic e in par ticular that as
long as the popula t ion is much large r than the sample, the variability of sample statis ti cs is influe n ced on ly by the size of the
sample and not by the size of the popula t ion.
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Us ing the ter min ology of our Cou rse Mat e ria ls , rewrit e the fol low ing phrases or sent enc es fr om the vid eo sum mar y abov e.

• A separa te SRS is then sel e cte d from each stra tum. (First parag raph)

• The del ibera te use of chance in pro ducing data is inten ded to ele minate bia s. (Four th parag raph)

• It also mak es the outco mes of an exper iment or sample sur vey subje ct to the laws of probabi lity. (Four th parag raph)

• ..... a fir st look at the random behavi our of sta tis tical data. (Four th parag raph)

• A number that des cribes a popu lation is calle d a parameter. (Four th parag raph)

• A number that can be com pu ted from the data is calle d a st atis ti c. (Four th parag raph)

• The purpose of sampling or exper imenta tion is usually to use sta tsit c s to mak e sta tem ents about unknown para m eters.
(Four th parag raph)

• A sta tis tic fro m a probabi lity sample or randomized exper iment will not take the same value if the sampling or exper i-
ment is rep eate d. (Fifth parag raph)

• Pr operly chose n sta tis tics fro m ra n domized data pro duction des ign s have no bia s due to sel e cting the sample or assig ning
th e experimenta l unit s to tre atmen t s. (Last parag raph) [this statement is sho rtene d to ... random sampling eli minates the bia s ...

abou t 20 min utes into the vid eo com ment ary.]

• ..... as long as the popu lation is much lar ger than the sample, the var iability of sample sta tis tics is influenced only by the
size of the sample and not by the size of the popu lation. (Last parag raph)
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Identify the three sou rces of er ror (in our ter min ology) mentio ned in the thi rd parag raph ove r leaf on pag e 8.47: ..... Fai l-
ure to use probabi lity sampling ..... .

• Re write the parag raph usi ng ou r ter min ology.
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