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Figure 3.7. PLANNED DAT A COLLECTING: Experiments and Sample Sur veys

Prog ram 13 in: Ag a inst All Odds: Inside Sta tis tics

This progr am ha s two main purposes. First, we look at some more complex desig ns for exper iments, especi ally the use of
bl ock ing. Bl ocks are groups of exper iment al un its or sub jects that are sim ilar in some way impor tant to the respons e. In a ran-
domized block desig n, randomization is car rie d ou t separately wit hin each block. For ming block s is another type of con - trol
in an exper iment. The vid eo shows an agr icultur al exper iment in whi c h the exper iment al un its are sma l l plo t s of land and the
treatments are different variet ies of strawberrie s. Becau se land in different location s varies in fer tility, drain age and othe r ways
that affect pla n t gr owth, it is hel pful to div ide the land into block s cont aining a few plots in the same location. The differ- ent
varietie s are then assig ned at random to plo t s separately wit hin each block. In addit ion to block ing, the progr am also men -
tion s ex per iments wit h mo re than one facto r. In such exper iments, a tre atment combin es a par ticular value of each facto r.

The secon d purpose of this progr am is to int roduce the desig n of sample sur veys. In a sample sur vey, a sa m p le is selected
fr om the popu lation of all people or things about which we desire infor mation. Con clu sio ns about the popula t ion are base d on
ex amination of the sample. The vid eo con trasts a sample wit h a ce nsus which att emp t s to exa m ine ever y member of the pop -
ulation. Eve n a census is usually not complet ely accur ate, as a dis cus sio n of the U.S. popula t ion census shows. Some people
are mis s ed by the census, and this unde rcou nt is con cent r ated in the mino rity neighbourhoods of large cit ies. Only a census
can giv e detailed infor mation abou t ev ery par t of a popula t ion, but for ove r all infor mation a sample is usually faster, les s ex pen -
sive, and just as accur ate. The varied uses of sampling are show n by a look at the manufacture of pot ato chips: sampling is
us ed at eve ry stage, from the arriv a l of pot atoes at the pla n t to check ing the final produ ct on super marke t sh elves.

The design of a sample refers to the method use d to select the sample from the popula t ion. The mos t im por tant statis ti c a l
prin ciple in sampling desig n is to select the sample at random fr om the popula t ion. The basic probability sample is a si m p le
ra n dom sample, whi c h give s ev ery pos sib le sample of a giv en size the same chance to be the sample selected . Si mple random
samples are chosen by label ling the members of the popula t ion and using random digits to select the sample. Random sam-
pling avo ids the sys tem ati c favo rit i sm or bi as that often res ult s when a sample is for med by hum an choic e.
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Comment criti c a l ly on the last two sent enc es of the vid eo sum mar y give n abov e.

• Si m p le ra n dom samples are chose n by labelling the member s of the popu lation and using random dig its to sel e ct the sample.

• Random sampling avoids the sys te matic fav oritism or bias that often res ults when a sample is sel e cte d by human choice.
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When vie wing this Progr am 13, keep in min d the fol low ing clarific ation s or det ails of the discus sio n.

Bl ocking in an experimenta l Plan means for ming groups of units (the bl ocks) wit h the sa m e value s of one or more non -focal
ex pla n ato ry variat es; unit s within a block are then assig ned di ffere nt value s of the fo cal variat e.

When answe ring a Que s tion wit h a ca usa tive aspect, statis ti c a l best practic e to manage comparison error (to reduce the lim ita -
tion it impos es on the Answe r) is to:

* bl ock (to the ext ent that is fea sib le in the Que s tion con tex t) on known and measure d lu rking variat es,

* us e equiprobable assig n ing (EPA) to manage unbl ock ed, unm e asure d and unknow n lu rking variat es,

Thus, block ing is use d to manage the mag n itude of comparison error arisi ng fr om known sour ces of variation among popula-
tion ele ments (‘e xperiment al subj ect s’ or ‘test con d ition s’) .

Fo r co mme rcia l gr owe rs, impor tant strawberry pla n t variat es are:

* plant yield;

* un ifor mity of ber r y ap pearanc e;
* berry col our;

* berry firmness;
* berry tex ture;

* berry aromati c proper tie s;
* berry tou ghnes s of skin;

* berry flav o ur.

Discus sio n of the U.S. popula t ion census in Progr am 13 rem inds us of the impor tanc e of rig orously maint aining the distin c-
tion bet ween the popula t ion and the sample.

* In the con tex t on managi ng non -re spons e er ror, it is of int e rest that 83% of census que s tionnaires are retur ned by mail.

* Discus sio n of the census under cou nt reminds us of the need in dat a-base d inve s tig a t i ng for unw ave ring att entio n to mea-
surement error to manage the lim itation it impos es on Answe rs.

* Thes e Course Mat e ria ls us e bias as the model qu antity repre senting (re a l-world) inaccu racy; bot h refe r to beh aviour un-
de r repetit ion, not the indivi d ual case.

Abou t 18 min utes into the vid eo, we shoul d be caref ul to dis tinguis h:

* volu ntary res pon se, whe re a respondent fre ely choos es to provi de a respons e (the usual state of affairs in Cana da, and whi c h
may raise matt e rs inv olv ing measurem ent er ror), FROM:
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* volu nteer sel e cting, whi c h means hav ing a sample made up of units who ch oose to par ticip ate; in the case of the Hit e re -
port, this is fewer than 5% of the rou ghly 100,000 women who receiv ed the que s tionnaire, res ulting in a se ver e li mit ation
im pos ed on Answe rs by non-res pon se er ror.

Abou t 23 min utes into the vid eo, the ‘th ree samples of pot atoes’ is actually on e sample of three pot atoes.

* In the con tex t of statis ti c a l proces s cont rol (SPC) and destructive mea s uring, the five 30-poun d samples of pot atoes, com-
prising 150 poun ds in tot al, were about 0.3% of the 45,000 poun ds of pot atoes in the truck loa d.

The appealing intuitive idea of a ‘r e pre sent ative sample’ – on e that ‘look s li ke’ the (re spondent) popula t ion wit h re spect to
the att rib u t e(s) of int e rest – is equ ivocal statis ti c a l ly for fou r re asons:

* a sample selected by EPS is unlikely to be ‘repre sent ative’ in the sense just giv en for all att rib u t es of pot entia l in terest – for in-
st anc e, a sample may hav e sm all [possib ly (cl ose to) zero] sample error for estim ating Y

−− but large sample error for estim ating S−;

* the sample, of its elf, provi des no infor mation abou t it s ‘r e pre sent ative nes s’;

* there is no selecting process known to yield a‘r e pre sent ative’ sample, exc ept tak ing a census;

* the ter min ology tends to obs cure the distin ction bet ween the indivi d ual case (the particular sample) and beh aviour unde r
repetit ion (the pro per tie s of the selecting pr ocess).

Less equ ivocal ter min ology is re prese nta tive sampling, wit h it s im p lication of a selecting pr ocess (li ke EPS) which , in conjun c-
tion wit h adequate repli c ating, provi des for quantifyi ng sampling impre cisio n and so allow s a par ticular inv estig a t ion to obtain
an Answe r with accep table limitation (in the Que s tion con tex t) due to sample error. Howeve r, thes e Course Mat e ria ls av oid the
ter ms ‘repre sent ative’ and ‘repre sent ative nes s’ when refer ring to a sample (or a sampling protocol).

• Kr usk al and Mos tel ler dev ote 50 pag es to dis cus sing the (so m etim e s il l-defi ned) meaning s in statis ti c a l cont ext s of repr e-
sent ative sampl ing in three article s in the In ter national Sta tis tical Revie w,sent ative sampl ing in three article s in the In ter national Sta tis tical Revie w, 47, 13-24,111 -127, 245 -265 (1979). [UW Lib r ary

call number HA 11. I505]
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