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Figure 3.1b. SAMPLE SURVEY DESIGN/EXECUTION: Int r odu ctory Illustr ations

The exc e rpt reprint e d in this Fig ure 3.1 b is from Pra ctical Sta tis tics Simply Explain e d: The Princip les and Pra ctice of Sta t-
is tical Infer ence by Rus s ell Langley, Dov er Scie n tific Books, 1971, pag es102-108, a later versi on of Pan Books, 1968 and 1970.

Samp le Sur veys

There are three types of sample sur veys.

• Re trospective

• Current

• Prospectiv e

Re tro spect ive sur veys look back ove r in -
fo rmation recorded in the past. The useful-
ness of this type of inv estig a t ion is often
li mit e d by records bei ng in complet e in re-
spect of the data bei ng soug ht. It is hard to
prev ent this fau lt, for who knows what dat a
may int e rest us in 10 years’ tim e, and it is
cos tly to keep records of things that wil l
neve r be want e d. Nev erthele ss, good wor k
ha s been done wit h this technique, as for in-
st anc e:

During the Second World War, it was neces-
sary to keep pla nes in actio n as much as pos -
sible, so it was decid ed to see if the number
of time -cons uming eng ine ove rhaul s coul d be
re duced withou t risk. A ret rospectiv e survey
wa s ma de of pla nes that were los t and, con -
trary to all expectation s, it was fou nd that the
number of pla nes los t as a res ult of eng ine
troub les was gre atest rig ht after ove rhaul , and
actually decre ase d as the tim e si nce ove rhaul
grew longe r. This res ult led to a con sid er-
able inc rea s e in the int e rvals bet ween ove r-
haul s and, needle ss to say, to impor tant rev i-
si ons in the manne r of ove rhauling to make
sure that all those nuts and bol ts were tig ht-
en ed up pro perly. (fr om W.A. Wallis and
H.V. Rober ts, St atist i cs – A New Approach,
Free Pre ss, 1960).

A more ext ende d ex ample is dis cus s ed in
Wa l lis and Rober ts’ book §2.8.2. It con -
cer ns a ret rospectiv e survey of the incid e n ce
of insanity a centur y ag o, to compare wit h the
pres ent rate, as par t of a proje ct to assess the
influe n ces of the pre ssure s of moder n livi ng
on ment al health. A soun d st atis ti c a l ap -
proach has elevated this par ticular sur vey
in t o a mos t im por tant sociologi c a l document.

Curren t surveys are those whi c h se ek in-
fo rmation abou t things as they are at the
pres ent time. The two sur veys of radio au-
dienc es des cribed on pag e 100 are typical
ex amples.

Pr ose pct ive sur veys are a fair ly new idea .
They compare infor mation obtaine d abou t
so m eso m e subj ect now, wit h a fol low-up about the
same sub ject obtaine d fr om the same indi-
vi d uals at a lat e r date. The Ame rican Can-
cer Socie ty’s inv estig a t ion des cribed on pag e
37 is an exa mple of a prospective sur vey.

Prospectiv e and current sur vys are bes et
with sim ilar problems, so they wil l be dis-
cus s ed tog ether. Thes e proble ms con cer n
the desig n of the que s tionnaire, the sam-
pling, and the actual con duct of the sur vey.

Havi ng decid ed exactly what is bei ng

soug ht from the sur vey, the nex t thing is to
prep are a que s tion or, more usuallly, a set of
qu estio ns, desig n d to bring for th the desired
infor mation. The que s tion s mu s t be worded
in sim p le, cle ar langu age. Standard answe rs
sh oul d be prov ide d when eve r possib le (‘c ir-
cle the answe r which appli es in you r ca s e’) ,
ot he rwise you may find that in answe r to a
qu estio n su ch as: ‘Where do you get chil l-
blains?’, one person may reply ‘Lowe r li mbs ,’
an othe r may reply, ‘On left big toe, ¼ inch
fr om cuticle,’ while yet aot he r may answe r,
‘Only at ski resor ts.’ After wording all the
qu estio ns as caref ully as pos sib le, the nex t st ep
is to try out the que s tionnaire on a number of
people, for the expre ss purpose of det e cting
un suspect e d ambiguit ies or mis unde rst and-
ings. Some people wou ld be uns ure abou t
this que s tion: ‘What medication s, if any, do
you take reg ularly? ’ They may be unaware
as to whether ‘me dicin e’ refers only to a me-
dicin e pres cribed by their doct or or whether
it als o cove rs some mild pat ent rem edy, such
as throat lozeng ers or a laxative. Aga in,
so m e qu estio ns to whi c h a sim p le yes or no
answe r is expected may giv e troub le if the
person finds that to be cor rect he shoul d an -
swe r it ‘so m etim e s ye s , so m etim e s no.’ An
ex ample of such a  que s tion wou ld be, ‘Do
you usually take not es in lecture s?’ Perhaps
the answe r will depend on who the lecture r
is or whether the sub ject is satisfact orily
dealt wit h in tex tbooks, rat her than on the
habits of the person reply ing to the que s tion-
naire. May be it wou ld be better to change
the que s tion to rea d, ‘Do you take lecture
notes (a) alw ays , (b) usually, (c) sometimes,
(d) rarely, or (e) nev er?’

After this pre -testing, the que s tionnaire can
be rev ise d and, if necessar y, ret est e d to make
sure it is fau ltles s.

Even so, some of the answe rs wil l be wrong.
Ladies wil l un d erstate thei r ag e, gentle men
will ove rst ate thei r occup ation (the man who
rep airs ele ctr ic toa sters may elevate his sta-
tus to ‘electr ical engi neer’) , and some adult s
might eve n be reluctant to adm it that the
ma in rea son they buy a cer tain newsp aper
is becau se they like its comic strips.

Va n ce Packard in The Hidden Per sua der s
(Penguin, 1962) quot es so m e nic e ca s es.
Fo r ex ample, a sur vey was car rie d ou t on
behalf of a firm that sol d kippered her rings,
in order to dis cov er why sales were lag ging.
It tur ned out that mos t of the people int e r-
vie wed said they just didn’t like the taste of
kippers. Howeve r, unde r persis tent and sub-
tle probing, it was dis cov ere d that 40% of
thes e people who said they didn’t like kip-
pers had nev er tasted kippers in their liv es!

A manufacture r ma de two sizes of kit chen -
rang e, one large, the othe r sm all. The large

model prove d mu ch the better sel ler of the two,
and a que s tionnaire rev ealed that hou sew ive s
prefer red it becau se it had much more wor king
sp ace on its top. Tak ing a tip from this , the
fir m then desig ned a medium -si zed, lowe r-
pric e d stove wit h an exc eptio nally large wor k-
ing space. Imagi nge their disappoi ntment
when they fou nd that this new stove just
woul dn’t sel l. The manufacture r then con-
sult e d a marke t re search firm to inv estig a te
the mattt e r. The res earch firm’s psychologi st
fo und that the hous ewive s we re not con s-
ciously tel ling fibs (as in the case of the kip-
pere d he rring s , abov e), but the sto ry about
the large wor king are a on the stove top was
re a l ly only a ration a liz ation of their uncon -
scious desire for a big expensive -look ing stove.
[Thes e excerpts are reprint e d by per mis sio n
of the copyr ight hol d ers, Longmans, Gre en &
Co. Ltd., Lon d on, and Dav id McKay Co. Inc.,
Ne w Yo rk.]

Let thes e ex amples be a les son to any one
naive enoug h to believe that people alw ays tel l
the truth to opi nio n in ter vie wers or que s tion -
naires. In marke t re search , thes e li ttle ‘fib s’
can be ver y cos tly to the misled manufac-
ture r, so psychologi sts are often broug ht into
the affair. Their que s tion s probe ben eath
the sur face. Onc e they use d to ask, ‘We are
thinking of marke ting a new talc powde r in
a red tin, and woul d ap pre ciat e your opi nio n ;
do you think red wou ld be a nic e colour for
the tin?’ Nowa days a psychologi st mig ht
ask exactly the same que s tion in the fol low-
ing for m: ‘Do you associat e the col our red
with any par ticular par t of the hum an body? ’

To illst r ate the pot entia l value of dep th
probing, Vanc e Pack ard quotes the case of a
psyc h ologi st who gav e a Rorschach ink-blo t
test to 80 smoke rs who had a strong loy alty
to one or other brand of cig arettes, and from
this test was able to name their fav o urite
brands in nearly eve ry single case. The ink-
bl ot test shows cer tain personality trait s ,
which he was able to link wit h the various
brand ‘im age s’ of the cig arettes.

Howeve r, mos t current and prospective
surveys don’t need any dep th probes, just
plain straig ht que s tion s and answe rs.

Sa mpling is the nex t proble m. As ex-
plaine d on pag e 41, the selecting of a pro per
sample, especia l ly of people, is not easy. A
st r atifie d random sample is gen erally the best
kind for sur veys, par ticularly as the sample
si ze requi red for a giv en deg ree of pre cisio n
is quite a lot sma l ler than woul d be the case
with an ordin ary random sample (page 40).
Bu t it’s easie r to talk about getting a good sam -
ple than it is to get one. It inv olves a con tin u-
ou s battle agains t fact ors whi c h upset ran-
dom n es s. But the sample must be random .

No n-respons e is one of the main facto rs
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which wil l ruin the random n es s of any sample,
no matt e r how wel l-chosen the sample may be.
All those people who are not at home, who
woul d rather not answe r that par ticular que s t-
io n, who are too sick to answe r any que s tion s,
or who don’t know the answe rs to some of
the que s tion s, all thes e people had better be
fe w and far between, or you r sample cou ld
beco m e se riously bia s ed. Becau se the risk
is alw ays the re that thes e non-re spondents
may differ sig n ific a n tly from those who do
re spond . He n ce, this fau lt cannot be recti-
fie d by sim p ly que s tion ing more people to
allow for this ‘shrinkag e.’

The first Kin sey Report, a sur vey of the
sexu al habits of ove r 12,000 Ame rican men,
publis hed in 1948, came unde r consid erable
cr iti cism for ign oring the problem of non -re -
spon se. The authors of the Repor t say lit tle
abou t the met hod use d to select their sam-
ple, exc ept to adm it that random n es s is hard
to achieve. But we know that the mere size
of their sample does not make it a random
on e (page 38), so we are left to won d er whe -
ther thos e men who exc luded themselves from
the sample, i.e., the non -re spondents, woul d
have change d the sample ave r age s or not.

The problem of non -re spons e sh oul d neve r
be ign ore d. It shoul d be tackled by spending
mo re time and mon ey to reduce this pool of
re sis tanc e to an absolu t e minimu m; this
may mean that the sample wil l be a sma l ler
on e, but the dat a obtain ed wil l be bett e r.

The sample size needed depends on what
is bei ng soug ht and on the degree of pre cisio n
requ ire d. If the sample is random , it s reli a b i-
li ty inc rea s es with the squ are root of the num-
ber in the sample; if the sample is not random ,
it s reli a b i lity rem ain s a matt e r of luck, regard -
le ss of the sample size. We hav e discus s ed
this matt e r on pag e 45. To sav e wa sting tim e

and mon ey, a statis ti cia n sh oul d be con sul ted
to make an estim ate of the sample size; other-
wise, the sur vey may tur n ou t to be too sma l l
fo r any relia n ce to be placed on its answe rs,
or it may end up unnecessarily large.

Wa l lis and Rober ts recall a statis ti c a l traf-
fic jam whi c h occur red in New Yor k St ate
in 1950. In order to find out the mos t suit-
able rou t e fo r a new highway bet ween New
Yo rk City and Buf falo, a traffic com missio n
de cid ed to con duct a 24-hour sur vey of ve-
hi cle s using the exi sting roa d. So, on a cer-
tain Sun d ay, eve ry fou rth veh icle was sto pped

and the drive r wa s aske d thre e qu estio ns:
(1) Where did you come from?
(2) Where are you going?
(3) How often do you make this trip?

It seem ed sim p le enoug h. but the obj ectiv e
wa s largely defeated by acu t e ov ersampling.
It cau sed a traffic jam 10 miles long and many
mo t orists, hearing of the jam, no doubt took
alter native rou t es. The 25% sample als o
wa s mu ch large r than necessar y. It wou ld
have been a better desig n to have taken a
sm aller sur vey, say eve ry 100th veh icle, and
spre ad the inv estig a t ion ove r a whole week.

Despit e a goodly number of for mulae to hel p
them estim ate the sample size, statis ti cia ns wil l
often ask for a sma l l prelim inary sur vey to be
conducted; the res ult s of this are then used
to inc rea s e the accur acy of their estim ation.

The actual con ducting of the sur vey is gen e-
rally don e eit her by personal int e rvie w s or by
ma il. Mailing the que s tionnaire is cheaper,
but the percent age of non -re spons es may be
high. It may take sev eral letters, a teleg ram ,
or phone call, and finally sending an int e r-
vie wer to get all the answe rs back. The Lite-
rar y Dige st didn’t do thes e things (p. 38).

The effic acy of different int e rvie wers varie s
qu ite a lot. Some have the knack of putting

people at ease and getting the answe rs qui ckly
and easi ly; others hav en’t. Sometimes, the
in ter vie wer unw ittingly affects the answe rs;
fo r exmple:

Some years ago, the Nation a l Opin ion Re-
search Cent re in Ame rica fou nd that when
Af rican Ame ricans were aske d, ‘Do you
think that Afr ican Ame ricans are getting a
fa i r deal in the Army?,’ 35% said No to
Af rican Ame rican int e rvie wers while only
11 % said No to white int e rvie wers.

Of cou rse, int e rvie wers must be pro perly
train ed. For ins tanc e, they must nev er ask
le ading questio ns (i.e., que s tion s wo r de d in
su ch a way that the answe r is sugge s ted)

su ch as, ‘After wor k, do you prefe r fa n cy
drinks like cocktails , or a man -si zed gla s s
of beer?’ It’d take a tou gh custome r to ad-
mit to a cocktail unde r thes e condition s,
woul dn’t it? Or how about the fol low ing
mo re subtle exa mple:

In ter vie wer: What brand of toothpaste
do you use?
Lady: Densol.
In ter vie wer: Why do you like Densol?
Lady: Ah...um... I’v e neve r re a l ly thoug ht
abou t it.
In ter vie wer: Wel l, try to giv e me an an-
swe r. (Paus e) Is it becau se of its taste?
Lady: Yes, it’s got a nice taste.

And the int e rvie wer writes dow n, ‘Uses Densol
becaus e sh e li kes the taste.’ But perhaps the
la dy wasn’t prep are d to adm it the real rea-
son, that it was the cheapest brand, or that
sh e thou ght it cou nteract e d he r bad bre ath.

Any way you look at it, eve n a wel l-train ed
in ter vie wer is stil l a hum an facto r situated at
a key poi nt in all personal sur veys.

Thes e, then, are the kin ds of things that
mu s t be dealt wit h in desig n ing sur veys.

Comment on the sta tis tical is s ues inv olved in an inv estig a t ion (li ke that of Wallis and Rober ts, mentio ned in the thi rd parag raph
of the left-hand colum n ov erleaf on pag e 3. 5) of pos sib le change s ov er tim e in the prevalenc e, and the caus es of, ins a n ity.

1

In the langu age of the FDEAC cycle, rephrase the first stat ement star ting at the bottom of the left-hand colum n ov erleaf on pag e
3. 5: Ha v ing deci ded exactly what is bei ng sou ght fro m th e survey, ...

2

Comment criti c a l ly on the last word ‘fau ltles s’ in the secon d (s hor t) paragr aph of the middle colum n ov erleaf on pag e 3. 5.3

St arting in the secon d-last parag raph of the rig ht-hand colum n ov erleaf on pag e 3. 5, and con tin uing above, the article em-
phasizes the impor tanc e of ra n dom sele cting [what we call equ iprobable selecting (EPS)].

• Whar rea son is giv en in the article for this impor tanc e?

• In our ter min ology, whi c h catego ry of error is inv olved?

• Explain brief ly the sta tis tical is s ues inv olved in the stat ement (and its wording) st arting near the bottom of the left-hand
colu mn above: if the sample is not random, its rel iability rem ain s a matter of luck, reg a rdles s of the sample size.

4

Distinguis h cle arly our two catego rie s of error inv olved in the stat ement star ting in the last parag raph ove r leaf on pag e 3. 5:
No n-res pon se is one of the mai n fa ctor s wh ich will ruin the randomness of any sample, no matter how wel l-chose n th e .....

5

Explain brief ly the trade-off in statis ti c a l is s ues inv olved in the final stat ement in the thi rd parag raph of the left-hand col-
um n abov e: this may mean that the sample will be a smaller one, but the data obtai ned will be better.

6

Explain brief ly the meaning of the final stat ement in the thi rd parag raph of the middle colum n abov e: th e results of this (pi-
lo t survey) are then use d to incre ase the accurac y of their est imation.

7
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