CHAPTER

15

Developing
the Sampling
Plan

Introduction

Onee you've specified the problem,

developed an  appropriale research

design, and carefully crafted vour data
collection instrument, the next step in a
marketing research project is to develop the
sampling plan. The sampling plan refers to
the process of selecting the people or
objects (that is, companies, products, eic.)
to be surveyed, interviewed, or ohserved.
One way to do this is to collect information
from or about each member of the
population—this is known as & census.

CTTISES

M vy o =armnlog plan in
wiich doty are colleste
frarm or about eech msmibern
ol & pepulatian,

Learning Objectives

Explain the difference between a census and
a sample.

List the six steps rezsarchers use to draw a
sample of a population,

Explain the difference betwesn a parameter
and a statistic.

Explain the difference between a probability
sample and a nonprobability sample,
Explain what a judgment sample is and
describe its best use and s hazards

Define gquota sample.

Spécify the two procedures that distinguish
a stratified sampiz,

Cite twa reasons researchers might choose
to use a strotified sample rather than a sim-
ple random sample.

Explain the difference between a proportion-
ate stratified sample and a disproportionate
stratified sample.

List the steps followed in drawing a cluster
samiple.

Another way would be to collect informa-
tien from a portien of the population by tak-
ing a sample of elements from the larger
group and, on the basis of the information
callected from the subset, o make projec-
tions:about what would be true for the pop-
ulation. As we'll see, the ability 1o make
inferences about the overall population
based on information collected fram only
some of the population members depends
on how we select the sample.

sample

Semeton of a:subsat o pls-
mants from & lsroer greap
of absects



Chapter 15 Developing the Sampling Plan

Figure 15.1 lays out a six-step process for drawing a sample and collecting dara. In
this chapter, we focus on the first three steps of the process. In Chapter 16, we'll eon-
sider sample sive issucs,

There are several reasons why werking with 2 sample is often hewer than trying
to conduct a census. First, complete connts an populations of even moderate size are
olten costly and tme consmming, ften, the information will be obsolete by the time
the vensus is completed and the information processed. In some cases, a census is
impossible, I for example, resenrchers wanted o test the life of o company’s electric
light bulbs by leaving all its inventory of bulbs on antil they burned oo, they would
have reliable data, but no product to sell.

Finally —and this one may surprise you —a sample might give more sccorate
results than a census. Conducting a consus cather than & sample will often require
larger field siafls, which, in wen, introduces greater potential for some kinds of error,
As an example, just bow excited 15 9 ULS. census worker likely to be abour visiting a
hunsehalid on the tenth foar of an old apartment building with no working elevators
in o crime-ridden part of wwn? 1S no surprise that the LS, census tends o ander-
connt peaple in difficnlt areas. Becanse of things like this, the TS, Burean of the
Census uses sample surveys to check the aceuracy of various censuses,

DEFINING THE TARGET POPULATION

Learning Objective

1. Explain the
'O' difference between
a censas and a
sample.

Learning O

The first step i the process outlined in Figure 15,1 s to define the mrget population.
By populadon, we mean all the individuals or objects that meer certain requirements
for membership in the overall group. We often refer 1o these who qualify as popade-
tign elements. For example, a stady aimed at establishing a demographic profile of fro-
pen pisa eaters requires specifying who is 1o be considered a frozen pissa enter.
Anyone who has ever eaten a frosen pigea? Those who ear ar Teast one frosen piasa o
masnth? These who eat o certain mimmmom momber of frosen plsss per month?

Yo must be very elear and precise in defining the population, For example, does
the population consist ol individuals, honseholds, business firmes, other insttutions,
credit card transactions, light bulbs on an assembly line, or something else? In mak-
ing these decisions, it sometimes helps w speeify whar units are #or 1o be included.
Creographic boundaries and 2 dme periad for the study must always be speeified,
although additional restrictions are often placed on the elements. When the elements
are individuals, for example, the relevant target population may be defined as all those
over 1 years of age, or females only, or those with o high school edocation only, or
those who have visited @ certain restaorant within the last 30 days, When establishing

Sk Stap Procadiin _—
FIGURE 15.1 ix-Step Procedure for Drawing a Sample
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2. List the six steps
O researchers use 1o
draw a sample of a
population.
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Researchers must carefully
defing a population in order
to get acturate resulls,
Should anyone who has
ever eaten 2 frozen pizzs be
included when determining
the demographics of Mmoeen
pirza asters?

incidence

Thiz percent of & gensral
populatien or group that
cpLilrfiess bop melusion i thes
popkEion.

2. Explain the
difference beteeen
& parameter and 2
gtatistic.

Sampling and Data Collection

criteria for population membership, remember
o think broadly, as the following classic exam-
ple illustrates:

Take the case of the manulacturer of dog
fand ... who went our and did an inen-
sive marker study, He tested the demand
fior dog lood; he tested the package sive,
the tltkig‘t‘], the whole advertdsing pro-
gram. Then he launchad the prodoc
with a big campaign, pot the proper dis-
tribution channeds, put it on the market,
'I amd  had  tremendoss sales. But o
= muonths later, the bonom dropped out
oo follow-up sales. 50 he ealled inoan
eapert, who took the dog food aut to the
local pound, por it in fromt of the dogs —and they would not woch i For all
the hig nuarketing study, no one had wied the product on the dogs.

Somewhere along the way it would have been helpful to have included a study in
which dogs comprised the population. That didnt happen, however, probably
hecause it is people who buy dog foed and not the dogs themselves. Nevertheless, the
careless specification of population elements i fead w bad consequences,

The problem of specifying the gengraphic boundaries for the target population s
somctimes more difficult i intermatonal markenng research smidies because of the
additional complesity an wrernational perspective introduces. For example, urban
versts rural arcas may be significantly Jifferent from each other in varous countries.
Also, the composition of the population can vary depending on the location within
the comntry. In Chile, fiar exatnple, the north has a highly centralized Tndian popula-
ticin, whereas the south has high concentraions ol [RersOns ol Furapean descent.

In general, the simpler the definiton of the mrger popalanon, the higher the ma-
dence and the easier and Jess cosdy i 5w find the sample, Incidence refers w the
proportion of o general grooping of people or objecrs that meers the eriveria w be 2
miember of the defined populagon. For example, if we stare with the general public in
the United States (that is, everyhody living in the United States) and we define our
study population w be all females living in the United States, the incidence rate is
about ST, Incidence has a direc bearing on the time and cost e makes o conplete
studics. When incidence s high (e, most elemens in the general populaton gualify
firr the study becnse only one or very few casily satsfied crtera are used 1w sereen
potential respondents), the cost and dme o collect data are mimimized. Alternarively,
as the number of criteria for populagon membership increases, so do the eose and
time necessary to fimd them,

Fahibir 15.1 shows the number of people ages seven years and older who are est-
mated 1o have participated in varions sporting activides during 2007, The dam in
Fahilit 15.1 suggest that it would he more difficale and costly 1o focus a study on
people whe play ice hockey, only 2.1 million people, than people who walk for exer-
cige, U8 million people, Here’s the inportimt thing: You must be precise in specifi-
ing exactly what clements are of interest and what elements are 1w be excluded. A
clear stement of research purpose is very imporunt for determining the appropriate
clements of interest,

Parameters versus Statistics

Before we go on, ler’s revisit why we are drawing a sample in the first place. Or goal
with a sample 15 1o determinge whar is likely 1o be true for o population based on data
obtained from only s subset of that popalation, We gepleally work with s sample, rather
than a census, because a sample is casier and less costly w obitam than s a censos,
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Exhibit 15.1

Exarcise Walking 88
Exrcasing with Eguiprment 528
Swarmmirgg 52.3
Carnping feacationiovemighi) ark
Bowling 43k
Biewrle Riding ara
Fisrirsg 353
Wiorkout at Club <
Waibt Litting 82
Bowtmg. MolonFPower i
RurmirgfJegmng 204
Aerooic Bearcising 303
Biflinrcls/Poal 285
Hikirg 286
ERERE 24
Ginsif 27
Targen Shooting 08
Hunting with Fisarmes 195
Easaball 140
Socoer e
BackpackWiklemess Camp 130
Tannis 123
Dart Theowang 121
Wedleyhall 120
Ir-Line Rellar Skating 0y
Yogg o7
Seooter Riding 106
Seataboarding 0t
Sofrball 1o
Foothall [1ackle) 93
Primtball Gamies 74
Pbowintain Biking toll road) 74
Targat Sheating - Airgun G5
Aachary (larget) 6.6
Kiankidg 88
Hurting wiBow & Arro 57
Skiirg [alpire) 55
Water Skmng 53
Srrediogdng &1
MtniFecs Clmting A6
Muzzleleading 16
Souba Daving Topan water) 24
Whasthng 2.1
Hockey hce) 21
Shimg leroas-cauntry) 1.7
Lircronse 12

Source: "207 Participation  Ranked by Total Participation," MNetionad Sporting Goods Association,
dowenioaded from Wit e naga.ong, Auygiast 4, 2008,
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ManAGER s Focus

Crenerating & representative sample is essential W pro-
ducing useful market research intelligence. The first step
in this process  defining the population i more vour
responsibility than the researcher’s. The definition of
the target population should emerge directly from your
market information needs. Ir involves answenng the
question “From whom do we need information?™ Ofien,
the answer to this question involves more than one
group.

Target popuelations can be your current, target mar-
kets, possible new target murkets, former or disgruntled
enstormers, loyal or mportant customers, key oustonmer
groups for competitors, certain types of marketing chan-
nel members, houndary—spanning employees within vour

own organization, or any other group that can provide
information you need. Defining the populationis), there-
lore, is not an absiraer stadstieal provess boe 1% metead o
practical matter thit is based dirvectly on the marketng
sitmations you are facing and the infermation you need
1o address those simations. Onee you have guided the
research provider o a proper definition of the target

populaton(s) (which really should be done before the
yuestionaaiee i berause researchers need o
know with whem they will he eonmnumicating), vour role
i the sampling provess s largely cwuﬂemd, You

should step back and allow the researcher o ereate an

appropridte plan for generating 2 sample from the e
populationix):

paramcier
A charBclan st OF MsEsurs
ol & populaticn,

stabstic
& characlenshe of measie
ol & sample

sampling ermor

This differance etwean
resuits ohlained fiom a
sampe and rasuitg that
winudd have baon chiamed
Pl frfmmation been gath-
afed fror o about svery
rriermibier af e pooulahon

Any population has certain characteristics; these  chamcreristios are called
parameters, and we assume that if we could mke measurements of these charac-
teristics from all population clemens without any kind of crror getting ot our
data thar we would know what is true about the population on these paramerers.
For example, suppose the population for a study consisis of all aduhs living in
r'hl:'ﬂ.'i]i:"( "\.ri?ﬂ]“'l ‘:lljc L'”l.l.hl dq‘ﬂ.‘!‘ihu L‘h'i:b J'!“I'll.l!:ﬂ.i']]l [ Gk ['lll.'ll‘lh("r ”r ]iﬂrll""l‘:ﬁ.‘
including average g, proportion with a college degree, range of incomes, aitde

toward @ new service offering, awarcness of o new tetail store that has juse opened,
and w0 on, Mote that within the population, there 15 2 real quantity or value for
each of these parameters, even though we'll never know for sure what these true
values are (hecause as a practical matter, we can never measure something without
error

When we work with a sample drawn from & population, we are sttempting
{IL"‘ﬁ;rllhc rhﬂ I,H‘Fl:ll,ll:ﬂil"'l pﬂl'.;l,l'llt“'f_']'s ]]H."jl.'l:l (414} lh[' IMEAsUres Wi !:!kﬂ' f-ruln II'I.L"' ﬁHT"IllL’
members. Thar 15, we calenlate the averape age, range of ineome, or swareness level
for the sample as a means of gaining insights into whar likely wonld be toe for the
population. In short, we work with statisties, which are characteristics or measures
al a sample, o draw inferenoes about the larger populstion’s paramcters, When we
work with a sample instead of a census, it s likely that our results will be a least a
little different than they would have been bad we gmhm_rl information from or
alonn every member of the populaion. This diference 15 known as sampling
CTImr.

How big a problem is sampling error? It certainly is something that a researcher
muwst take into acconnt. Fortunately, sampling error can be estimared with relative
vase, provided that you've drawn the right kind of sample, Plos, if a rescarcher wants
to decrense sampling error, it is possible o do o —just incresse the sample size,
Because it is expensive to increase sample size, however, rescarchers must learn 1w
halanice the need for decreased smpling eror (which resuls in greater precision
and/or confidence in a saristic  see Chapter 16) against the costs of increasing the
sample sire.
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Onee the popalation has been carefully defined, the nest step is to find an adequate

:\'.ampllll.:l.g ﬁ".un-:, A ]L*Lti:ug i |'Iui‘}1.t|ﬂlh.1lt ufun'h'.n.l:-'. fremit whiq‘h I:J':u.: :mlua] E&IITJ[.'-Jt: wiu
b drawne Suppaose thar the meger population for a particalse study i all the hoose-
holds inthe metropolitan Dallas area. At first wlance, the Dallas phone book would
scem an casily aceessible sampling frame. However, on closer cxamination, it
becomes clear that the telephone dircctory provides an inaccurate listng of Dallas
households, omiting these with unlisted numbers (and those withom regular
many peaple now rely solely on cell phones) and doohle-counting those

phomes
with mltiple lstings. People
liste] are also oanireed.

sampling frame

Thiz ligt of populanen ole
mignts from wehich o samgls
walll b chrsiery; Thir st oould
conmmnt of arographic ansss,
mstitutions, moadials, of
athar uruts

who have recently moved o the ares aml are not yer

Unfortunately, perfect sampling frames vsually don’t exdst cxeept in unusual circum-
stanees. That makes developing an acceprable sampling frame one of a researcher’s
mest important and creatve msks, In Chaprer 10, we discussed random-digiv dialing as
one means of overcoming the lack of a salid sampling frame for telephone inerview
studics. Sometimes researchers sample geographic areas and then subsample within these
areas when, say, the target population is individuals but a current, aceurate list of appro-

priate individuals is not available

we'll have mare 1o say on this later in this chapier.

Mueh ol the tme, researchers work with sampling fraes thar have been devel-
oped by companies that specialize in compiling databases and then selling the mames,
addresses, phone numbers, anddor e-mail addresses. For example, infoUSA, a data-
bhase company locared in (dmaha, Nebraska, emplovs over 600 data compilers whe
gather information from a broad range of sourees. is list of millions of businesses 15
l.lp:iu.h.::i rﬂgu]a]']}' I.]"ﬂ.“lﬂli LH l'i:h'.'lihi KA :i[l‘r.’l..‘h:-rj‘ ].iﬁti]'l.g’i‘ '.ulnu:l.l ru]’lllrbj., g{“"ﬂm"lgnt
clata, the business press, and other sources. The company calls each business in s
database o verify the accuracy of the information. As a result, researchers could easily
develap o sampling frame for a faicly specific populaton of bosinesses, beciuse lises
can be sereened Dy oy information in the dawmbase, including indosery, geopraphic
location, size of campany, credit rating, and so on, Rescarch Window 151 provides
information aboot several of the approaches wsed by Sorvey Sampling International

tis clevelop samples.

Manacger's Focus

A quick note about wrminology might be helpful here.
Nanresearchers commuonly confuse the term “population
parameter” with the criteria used to defime the targer
population. For example, the target population might be
defined s all women between the ages of 21 and 30 in
Los Angeles, California. The criteria for defining this
population are gender, age, and geographic locaton, bt
these are mor population parameters. The populaton
parameters are other characteristics about the populatien
that we want 1o estimate. For exsmple. we may want to
estimate things ke (a) ineome level, (h) cducational
attainment level, (03 atitudes toward hrands in a specific
product eategory, or () frequency of purchasing our

birand i the last three months. These are the population
parameters among Los Angeles women between the ages
of 21 and 30 that we would like w estimate by generir-
ing statistics fromm our sample,

We have actually discussed populagion parameters at
previous pomits without ever using the term. The infor-
mation needs you klenufy when formulating the marker-
ing problem as well as the variables you specify when
creating dummy tables are in ml.u:j-' the population
parmmeters you want 1o estimate in your study. As a
result, in the earlier research stages you will have pro-
vided the researcher with the necessary inpat to under-
sranel what the relevant populstion parmeeers are,
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research window 15.1

Survey Sampling International (551)

551 specializes in the sample selection process across sev-
eral methods of administragon and across  pumerous
COTITETES,

Mail Samples

Lising information callected from telephone white pages
anid ather sourees. S51 has developed the largess availahle
national database of LS. houschalds. Samples can be
drawn for specific geographic areas using the systematie
sarnpling approach. The company notes thar irs deliver-
abile rate s aboue B0 on madl sorveys after accounting
for wrong addresses,

Telephone Samples

S51 was one of the early innovators in wlephone research
products, including random-digit dialing (RIDD). The
company offers RDID) in 21 countries for consumer
and business samples as well as RDD for wirelessfmobile
telephones in nine countrics in North Amerca and
Western Eoarope, Samples can be developed based on
age, income, and ethnic background.

Online Samples

551 manages propricary online communities of research
respondents in 22 conmtries ncluding the United States
{(www.survepspot.com) and Chins (www.opinionwerld.cn).

"ery specific saimnples can be developed based on respond-

ent purchases, aee, or interests.

Seowrce: Developed from informaton downleaded from hitpdy
wepwi surveysampling.com, August §, 2008,

SELECTING A SAMPLING PROCEDURE

O

&
-

Explain the
difference between
a probability
sample and a
nonprotability
sarnpli,

The duard :{tr.l;l in 1]!1:. |mm:dm-c fi i tlht'l.-.-'ing H 5’-m|:1'|_1h: m-.'rllvni ,liu:h:uh'ng H Furl:i::i,:h!r
sampling procedure —unless researchers have deaded o arempt a census, For small
popudations of mdividuals, stores, or other objects, o census probably makes sense.
Fxven if some individheals can’t be reached or don't respond, if the number in the pop-
ulation is less than 00500, it is wsually reasonable to attempr w gather information

friom o about cach population element. "This i not a hard and st rule, however. In
sone cases, it might be desirable to conduet a census when numbers are much higher,
ot draw o sample when the population size is smaller. As is true for must aspects of
the marketing research process, the needs of the particular research situation must be

lﬂktl] III!!III'_I- MO,
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Most of the dme, rescarchers find it necessary to draw a ssmple from the popula-
tiom, As we mentoned before, if nmagers and researchers are interested in what would
likely be true for the whole population, as spposed to jost the population elements that
macle it into the sample, it is important w draw the right kind of sample. Sampling
techniques can be divided into two broad categories: probability and nonprobabilice
samples. In a probability sample, cach member of the mrger population has o keews,
menmers chance of betng inchuded a0 the sample. The chances of gach member of the
tirget population being incheded in the somple may o be equal, but everypone has
somme chanee of being included, Plas, there is a4 randem component, not under the con-
trisd wf the researcher, in how populadon elements are selected for the sample.

With nonprobability samples, on the other hand, dthere is no way of estimating
the probability thar any warget population element will be included in the sample.
Thus, there is no way of ensuring that the sample is represenmative of the population.
J‘\]l Thm |‘|niilu|nlfllt}' 5:}.IEIIJ]-L“.'«i T‘:i}' o p-::l".im |:|l IFL'“ Ig'[“l'_'l'l.l H}Tl“m'h'.'.f{: i]‘l |I'|t.' tﬁirl::lllll.:—
selection process rather than on g random process o select sample members, While
these judgments may somenimes result in good estimates of @ popolation characterisnic,
there is nooway of devermining objectvely iF the saonple s adeguare, Iris only when the
target population elements have been selected with known probabilivnes thar it is posst-
Bl to evaluate the precision of a sample result, Knowing the precision of 2 result based
on a sample is what allows vs o draw inferences abour the population from which the
samiple was drawn, For this reason, probability sampling is usually considered to be bet-
ver than nonprobabilive sampling.

mamples can also be categorized by whether they are Baed or sequential saaples,
each of which can apply to bath probalilivy and nonprobabilitg samples, In fved
samples, the sample size s decided before the stody beging, and all the necessary
information is collected before the results are analyied, In a sequential sample, the
number of elements to be sampled is not decided in advance but s determined by a
serivs of decisions ax e dag are collected. For example, if the evidenee is not conelu-
sive with an initial small sample, more observations will be made. If the resalts are sill
inconclusive, the size of the sample will be expanded further. At each stage, a decision
15 madle as v whether more informanon shoold be collected or whetler the evidener
is mow sufficient w permit a conclusion. The sequental sample allows rends o che
datz 1o be evaluated as the dawa are being colleced, I alse allows researchers w reduce
costs when it is elear that addidonal dam would add licde information,

Figure 15.2 shows the basic types of samples broken into two categories, nonprob-
ability and probability samples. These basic sample types can be combined inte more
complex sampling plans when necessary. IF you ondersaand the basic nypes, though,
you should be able to mnderstand the more comples designs. In dhe following see-
tivms, we deseribe the different types of sampling plans,

Classification of Sampling Techniques

FIGURE 15.2

Sample Designs
|
Monprobability Samples Probability Samples
Coavenioncn Simydo Random
Judgrent Syaternanic
Dot Strazified
Chuster

Area

probability sample

A sarmphe inowhich each tar-
gl ponulation elemant has
3 knowan, Nomeen chance
ol thsing el iy the
saimple

nonprobability
sample

A sarmphe that relies on
et s edgment in the
alamant SeHchion process

fixed sample

A pample lor which soes s
deterrnicdd in achinoe snd
niseded informanon 15 col
liseztased Troarey this designalsgd
alsrnents

sequential sample

A sarmple (oemed an the ba-
nia of o sers of succeszve
ORI

333



334 Part 5

Sampling and Data Collection

NONPROBABILITY SAMPLES

COnvVErienoe .\.Hl'll}ll:
A noopobebdity sample in
which pepulstion elamenis
aree ancluded in the sample
s they viesie readily
mvailable,

MNomprobability samples involve personal judgment samewhere in the selection pro-
cess. Sometimes the researcher chooses who should be included in the sample; some-
tmes field workers choose who they should approach: and somenmes the choices
ivilve when and where 1o eollect doea, With -all wonprobaliibiny samples, however,
objectvity abour which popolaton elements get into the sample 15 missing and noe all
populatom elemenes have an oppartunity to be incladed. As a resalt, it is impossible
to dssess the degree of sampling error, Without knowing how much sampling error
results from a particular sampling procedure, we can'’t gauge the accaracy of the esti-
mates with any precision. As a result, we know the resulis for the particular clemenis
that omaeee it inte oure sample, bot we can’v say anything s all about whar would have
been troe for the overall popmlation. Managers may sall choose w act on the Dasis of
rq;:.'u]l.; Tromm I!l!ﬂ!_ll'{lijd'lll.ilil}" s:ampl.:-_q, Tsun l!if‘_'.!_.' areg l:L‘iHH ru.]ﬁ 'A.'l."l'l.i,.‘."l!’!l lh::}-' {]u HiB,

Convenience Samples

With convenience samples, the name says it all: Inclusion in the sample is a matter
of convenience, People or objects are selected for the sample becavse they happen w
e in thie right place st the right tme o be included. Convendence samples are easy
st oot and find a locaton where lots of people who are likely w be members of
the populadon are located and do interviews or pass out surveys, Lots of organiza-
tons put survews on Web sites so that people who visit the sites can respond
electronically —but what about people who don’t visit the Web site? Sometimes radio
and relevision programs invite their audiences w aall a certain welephone number or
to ot a particolar Welb site (o respond to the ®question of the day™ or 1o vore for
somne option, All of these examples, and many more, amount to convenience samples.
They are typically quick and easy ways of collecting dars, IF there is no newed o ensure
lh’..!t l:!'l:: 5;I'n1p|.|.: ‘.lil.lﬂi_l'llﬂ{['.l}" n.:;!r:_ﬂ.}l:nt\i |I'IIE" 1::&]1-111'.“1'1 i, 4 ?I'I“'Tli{_"'rl{t' :-iump]:_' ].ﬁ T]Tﬂi}—
ably the way to go. For instanee, convenicnee samples are commonty used with
eaploratory rescarch, where the goal is w generate insights or to develop hypotheses,

Problems arise, however, when people begin o draw important conclusions based
on data from convenience samples. The main problem is that we have no way of
knowing i those included in @ convenience sample are representative of the larger
target population. As o simple eample, passing out surveys o passershy at the cormer
of Mamvel Avenue and Tenth Strect in 2 cermin city during business hours on
Tuesday means that anyone who happened wor 1o be at that corner during thar ame
period had no chance of panicipating. It's very likely that imporcnt poines of view
may have been missed. Or maybe those points of view were represented — the prob-
lern ix thar we can never know for sure. As 2 result, we can’t assume that the results of
the study would apply o the whole population. And using higger numbers of
Tﬁpllndl_'nts IIHL'&!'I.IL I'n.'l;'t'.ﬁ'jl.i.l‘u}' Irlﬂkr: t]ll’_' .‘iﬂ[]'illh.' '-].I'I:ﬁ' AT rt":r(.".'-irnlﬂtiﬂ', s rl'll.,"
following example illusorates.

Somie years ggoy one ol the local welovision siations 10 Madison, Wisconsin, fea-
tured @ daily public opmion poll on wpics of interest w the local commuonity, The
polls were labeled the “Pulse of Madison™ and were conducted in the following way,
Dhuring the 6 o'clock news every evening, the station would ask a question about some
controversial issue o which people could reply with a yes or no. Persons in favor
winnld call ane number; persons opposed woukd call anoihier. The number of viewers
calling each number was recorded electronically, Percentages of those m fvor and
opposed wonld then be reported on the 10 o'clock news, With some SO0 w1000
people calling in their opinions cach might, the local television commentator scemed
o ingerpret these resuls as reflecting the true state of opinion in the communicy.

O one & o'dock broadeist, the following question was poseds Do yon think the
drinking age in Madison shounld be lowered o 182" The existing legal limit was 21,
Almost 4.000 people called in that night with 78% in faver of lowering the drinking
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An erarmple of a convenience sempls could be asking a reader or viewsar Lo go 1o a particular
Web site to respond 1o the “question of the day” or to vate for some option,

Manacer s Focus

Fach of the sampling methods discussed in this chaper
cin be useful in the right drenmstances. What yeu need
o understand, then, are the sitntions in which each iy

ropriate. You have just learned thar for each type of
nenprobability sample there 15 no way w know or esti-
mate the likelihood of selecting or not seleeting specific
population members for melusion in the sample. As a

does not mean nonprobability samples are unrepresenta-
tive, Tt is possible for them o be highly representative,
but the likelibuad of this oocurrmg is lower and there is
simiply no way 1o assess this likelihood.

Consequently, nonprobability samples are most use-
ful when it is nol pecessary o aSsuIme PesPONSES CHTE
from a representative sample. “This is only the case when
we are mndm‘l:ing -:xplnrntnry research where our pri-
ATy 41 st gain fentative wsuglm absout what rtug-u
be happening or important in 2 market sioraton.

Nanprobability samples should be avoided when the
purpese is to describe or profile a population or iden-
tify canse-and-effect relationships between variables. In
wrder 1o be confident in our deseriptions of 1 population
or in our inferences about what marketing variables
cause specific onteomes; we need information ahout the

result, you have no way of assessing sampling crror. This.

probability ol population membees being mcluded i the
sammple. This means probabilite samples are more useful
when conducting descriprive or causal studics.

Much o commenly, nmnpmhﬁhiiil}‘ samples, partie-
ufarly convenience samples, are used in descriptive and
cavsal stadies in an effort o save tdme and money. If 2

_wrplmg frame is available from which a prﬂlﬂh]ht}-‘

samiple: can be drawn, it is unwise (o trade off informa-
tion about sample representativeniss in favor of tine or
moneEny savings, It s dangerons o make inferences
abont a population based on data from a nonprobabilin
samrple. I you choose o do 5o, you should understand
that the linde bit of money saved by employing 2 non-
probability sample may be offser by the coss of aking
inappropriate  marketing actions  based on imprecise
statistical estimates. In the long run, it is in your argani-
zation's best interest to invest 10 a guahity probabilite
sample o facilitne effective decision making. If you face
a sinmation where it is very difficult or impossible o gen-
erate 2 probability sample, you should ot least invest the
time and money necessaTy o compare your nonprobabil-
ity sample’s charscteristics apainst external infarmation
sourees (such as census dara) w derermine how represen-

tative it is on key demographic or other characteristics.
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Explain what a
judgmeznt sample is
and describe its
best use and its
hazards.

judgment sample

A nonprobatality sampla in
wihich (he sample elaments
are Nandpicksd because
ey are fxpetod 1o S
the resesrch purpose.

snowhall sample

A udgrment sarmpde that
rehes on (he researcher’s
ahilry to locate an initial et
af respondents wath the
diairsd chamctoistics

Define guota
sample.

quista sample

A npnprodakidity sample
chéseh so thal 1h propar-
fion of sample amments
willh codtain ChargcTenstics
i9 aboul 1he seme §s the
proporticn of the alerments
wath the charmaetarsbes in
thvi Target populaton,

Sarmpling and Data Collection

age requirement. Surcly 4,000 responses must be répresentative! Wrong. As you may
have guessed, cermin segments of the population were more interested in the issue
than others. It was no surprise w later learn that university students had aken hall-
hour phone shifts on an arranged basis. Each person would call the yes number, hang
ap, call again, hang ap, and so on, undl it was the pext person’s tum. Thus, neither
the size of the sample nor the proportion fvoring the age change was surprising.
The sample was simply not represeneative,

Judgment Samples

With judgment samples, the sample clements are handpicked by the researcher
hecause it is expected that they can serve the research purpese. Procter & Gamble
(PEACs) wsed this method onee when i advertised For “inerns” ages 13 1 17 Fram the
area-aronnd s Cincinnat headguarters, The company’s food aad beverage divasion
hired this group of teenagers to serve as a kind of consumer panel. Working 10 hours
i week in exchange for §1,000 and o orip o @ concert, they reviewed welevision com-
mercials, visited the mall with P&G managers w study retail displays, wsted new
produets, and discussed their purchasing behavior, By selecting the panel members
through a “hinng” process rather than randomly, the company could focus on trais
it considered helpful —for example, the teenagers’ ability to ardculate their views
clearly —ar the risk that their views might not be representaive of their age group.”

The snowhall sample isa fudgment sample thar is sometimes used w sample spe-
vial populations — populations with a low ineidence rate within the general public, for
cxample, This type of judgment sample relies on the researcher’s abilice to locate an
inital set of respondents with the desired characreristics. These individuals are then
uscel a5 informants w identfy athers with the desired charactenstics.

lmagine, for example, that a company wanted to determine the desirability of &
certain product that would cnable deaf people 1o communicate over telephone lines,
Researchers might begin by identifyving some key people in the deal community and
asking them for names of other deal people who might be vsed m the study. Those
asked vo parncipate would also be asked for names of others who might cooperate. In
this way, the sample “snowballs™ by gerdng larger as participants identfy sall other
possible respondents,

As long as the researcher s ar the carly stages of research when ideas or insighes
are heing sought—and when the researcher realizes its limitations —the judgment
sample is perfectly appropriate. In some cases, it may be abom the only way w
develop a sample of people who meet specific eriteria thar don®t vocor frequentdy
and/or canmint 'I:jﬂ._‘i-‘il:,.' I obwerved. A jur];__‘r'rrl-l.ml ::amp]r:. Decimes dn‘ngurnus:, hivseewer,
when it is nsed in deseriptive or causal stodics and it weaknesses are ignored,

Quota Samples

Researchers somedmes vse another kind of nonprobahiliy sample, the guom
sample, in order to build a sample that mirrors the population on one or more
important aspects, For example, imagine thar you have been asked w draw a sample
af LM ondergradunre students for short persenal interviews on 2 college campos. 1F
you used a queta sample, you'd make sure that vour sample contined the right pro-
portions of freshmen, sophomores, juniors, and seniors, You might also want w
ensure that you had the right proportions of men and women in the sample, or
mayhe you'd want o have the right proporions of studens from the varions colleges
or majors across campus. Again, the goal would be to baild 2 sample tha looked ke
the larger population of students.

Suppose that elass and sex were the two most important variables and thar 30% of
the undergruduates on campus were freshimen, 25% were saphomaores, 25% were
jursiors, and 20% were seniors. Furthermore, aceoss all the classes, hall of the stadents
were men. Your st mrrrp]{.' wild rt:quin: thar 300 rﬁ:.l.'pundcrl'rs wWeTe ﬁr*.‘[—:,'ﬂ:nr
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stindberts (150 men, 150 wormen), 250 were
sophomores (125 men, 125 women), 250
wre uniors (again, 125 men, 125 women),
amd 200 were senors (100 men, [0
wormen). I vou haid hired interiewers, you
waornld complete the project by giving each
interviewer & quota— thos, the name gaota
.fmpl'r h.]u:ci Er"rng li'il..' [“:.r'|1:_'u llfl:][1liu|‘é."l‘.’}|i-
A I'Ii..' (81 th' i.\' 10y COsTELCT, Flb]' ko] | I'IFI!I.!1
one interviewer might bie instrueted o find
and collect daa from 50 smedents accord-
ing v the following quora:

20 freshoien 5 male and 15 female

15 sophomores — 10 male and 3
E:lu;l]r_'

10 puuorrers— 5 pvale and 5 female
5 geniors 2 male and 3 female

Verass all imterviewers, the ol number of studemt respondents would adid up o
1000, and i your interviewens suecessiully reached theie guotas, the proportions in
the samiple will match those in the populanon. Note, hewever, thar the speafic sam-
ple elements (e, students) to be wsed would be left w the diseretion of the individieal
interviewers, That's whar makes a quota sample a ponprobabilistic sampling plan.
And even though the resulting sample fsks like the overall population on two key
aspects, it oy not sceurately reflect other aspeets of the popalation.

The key problem with quota samples and other types of nonprobabilistic sampling
|r|.-‘m*,; l‘~ l|'|i||; 1!E:|.u,'ﬁ ||*i1|.:||f],' J'|:1I-|u-l:lufg: the selection 4:1' |'n13|uf:3liul1 clements 1o be
infi”dt‘[l ir| r:I'II." '.‘u"ﬂT]'lrlFL'. ll""‘\' fpLR] H!.Ir[_'ll_i"\'r Illlall PE‘ il'llﬂ “'l'l'lilﬁl T:IIE'H:'L' |T||L'rl".“."“' ﬂlif'ir
friends amd neighbors, condoct m-home surveys innicer parts ol town, or collecr dars
in a convenient locaton with low of potential respondents (e, a shopping mall, air-
line terminal, or business distric). These sorts of biases may or may not actually
change the resuls of the study, bur we don’t know and can’t correet for them when
analyzing the dat. When the sample elements are selecied objectively, on the other
hand, vsing a probalulistic sonple, researchers have certain ools
ThL"I‘r' ian T‘,'I':f o Loe n].}k{_‘.‘ tl'll;' I:'ll“,,'ﬁlilil'l 1]|-“'|]{'.ll'|.1:l' sk lflﬁrl.il.'u!:ﬂ‘r .‘i:!riliTlL'

A quota sample of students
an a college campus shouwld
be sure to include equal
proportions of freshmen,
sophomores, jJuniors, and
SEMIONE.

is representagve less difficult. With probabiline samples, we rely on ETHICAL DILEMMA 15.1

the sampling procedure and not on che composition of the specific

sample 1o solve the problem of representation,

Mo are desitnineg on experiment o om
e e e tivehies Of ciffitert typess of

PROBABILITY SAMPLES el sl om

In a probability sampile, we con calenlite the likelihood that any

Jeleiniom for an bHour ey righn for a
ek Yol oo Iy v [eedl ehiureh
rrlnlitee anid sell Rien that veau well srakis &

g'_[i\-'ﬁ_'n FHL]U]:] l'_iﬂn L']L'Tl““'l'l[ '“.i” ]':IE,: 'ir1q:'| ll‘.il.'ﬂ.i.' IH:{':! LS :I'l e :I—Hi'.l[ .\:l”l.i'l‘]['. rnatice TEI ﬂ...:.' t"'l:..l'i'd'l rL"‘TI,-.IrﬂTII'I:'I 1“‘."1:
elements are selected objectvely by o spealic: process and o for ety bt of the congeqation
agcording to the whims of the researcher or held-worker. Since the w10 PaeTiei s,

elements are selected objecdvely, we can make inferences o the
barger populaton based on the resules from the sample, With a prob-

= Whwrn rmsghin incentives be oo e
= &t ethical tn coerce peogle to

ability samiple, we can assess the likely amount of sampling ervor, the particinate in reseatch?
difference herween the samiple resuls and what would have been e - W the guality of the ;i.rru il
hail we taken mieasures from all I‘“Iihl].:!'l.'ii}ll meimnbers, In this section, Frarry the Caers b tecr it ol
we'll introduce several different tvpes of probability samples, starting participarne?

with the most well known, the simple randoni sample.

O CHEE SCHRSE T FRCKEPHOTD
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simple random
sample

A pratabilty sampling plan
ir wehich ech unit meluded
im the populaton has a
ko and equal chanee of
bazirg selicton for the
Sampie.

systematic sample

& probmbifity sampling plan
Wy witizh every kth elemant
i the poplation i3 sesacted
o the sample pool alter a
ranom wtart.

Sampling and Data Collection

Simple Random Samples

Muost peaple have had experience with simple random samples cither in beginning
statistics courses or in reading about resuls from such samples in newspapers or mag-
armes. In o simple random sample, ench umit included in the sample has a known and
equal chanee of being selected for study, and every combination of populaton ele-
menes i a sample possibility, For example, it we wanted a simple mndom sample of
all students enrolled in a pardeular college, we might have a computer pick a sample
randomby from a list of studeots in that college.

Simple mandom samples and other types of probability samples: depend on the
sampling distribution of the panticilar statiste being considered for the abilny
draw inferences abowt the larger population (see Appendix 15A at the end of this
chapter for more deals), Even though any particular sample of populaton clements
may inchude some unosval or exreme ses, the principles underlying the sampling
distribution of the sttstic allow ns to establish the range within which the population
parameter 16 likely w fall if all cases in the population were considered. This range is
known as the confidence atervad; we discuss the caleculaton of confidence intervals in
Chapter 19,

It s important that von recognize the difference berween “random™ in g seientific
sense snd “random™ in an t:'l.--l'.']":,'il::l_',.' sense. For many ll::np]c. a “random wmpi::"
wonld soply mean watking down the street and passing ot surveys 1w people they
don't know, or going through the welephone book, haphazardly calling numbers “at
random.” Toa researcher, however, 2 “random sample™ is one in which the particu-
lar population elements are selected by some objective process outside the control of
the researcher. Believe it or not, researchers have been known to roll dice, flip coins,
o draw mumhers out of a hat in order o ereate the randomness necessary with prol-
ahilistic samples, For stimple pandom samples, 0 which each samphing element is
selected randomly, random nomber whbles generated by compurers were often nsed
in the past by researchers o seleet the sample. Mow it s more likely tha the com-
puter will wse an imernal random-nomber generaor woselect the simple rndom
sample.

The ability o drow a simple random sample depends o a great extent on the
availability of a good sampling frame. For some populations, this is no problem— far
exanpli, inugim: that you necded 1w conduct o stucly wmong Forree magazine's list
af the 500 largest corporations in the Unived States, The list is readily availahle, and
a simple random sample of these firms could easily be selecred. For many other targe
populations of mterest (for example, all Fomilics living in 3 particular city), a list of
population clements simply docn’t exist, and researchers often resort o ather sam-
pling schemes.

If the population is moderate w large in size. you'll want the computer w ran-
domly select the sample from the sampling frame, so having a digital version of the
sampling frame is important. Fortunately, this is commonly the case. IF o computer
file comtaining the sampling frame is not available, researchers again will Hkely wane
ty utihae anather form of probabilistic sampling plan.

Systematic Samples

Suppose that youn were asked to conduct telephone interviews with 250 college stu-
dents at a particular school and that the wriversity published a directory that con-
rained the names and telephone numbers of all 3000 of it students. 1 you had aceess
1o a eomputer file eontaining the information, it would be a relatively easy mater 1w
draw a simple random sample from the s IF you don't have such 2 compurer file,
however, drawing a simple mndom sample isn't so simple. T is difficult o randomly
select each sample member.

A systemaric sample offers an easy, but very effective, solution. With a system-
atie sample, researchers randomly select the {irst population element o be included
in the samiple and then select every kih element Tollowing it in the sampling frame. In
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our example, lecs assume for 3 moment that we'll be able w interview all 250 college
students who are selected for the sample, We'll end up interviewing one out of every
20 stodents on campus (5,0000250 = 20). So, you would randomly select one of the
first 20 pames in the studem dirgctory, then count down 20 names on the Bise and
select that name, count down 20 more names and select that name, and so on, until
vou have pone through the emtire directory. (T may not sound like it, o this is sch
casier than rying o randomly select cach member of the sample by hand. )

So what makes this o probabiliste sampling plan® 1e's because the firse element is
randomly sclected, and every other element selected for the sample is a function of
the first clement, which makes them all randomby selecred, in effeer. And il there is
any sort of natural order within the sampling frame, using a systenuatic sample may
well produce 3 sample that is more eepresenative of the larger population than would
a !"iII!'HI_Tlt.: r;jl'::iurll S:'H'll]:ll.:, Ilt!.'tg'i!'lt"_ !1:-1— 1'.'xﬂrr‘|]3|ll,':, 1|‘q:'tl, CHAT ,'-L‘l_!lll:.'l'll -I!i;l"lﬂ;!nl')' groups 1'_|11:
studdents by chiss; All first-year studenes are presented in the first seeton, in alphabe-
cal order, followed by sophomores, jomiors, and sendors, A systematic sample will nee-
essarily produce o sample with the rght proportiens of sdent names dravm from
cach class; that won't necessarily happen with a simple random sample.

Calenlating the sampling interval (chat is, &, the mumber of mames o count when
selecting the sample membeers) is casy —sort of, In general, we simply divide the num-
ber of population clements in the sampling frame by the number of elements that we
need o draw o obtain the sample size we want. In the example above, & = 5, 000/250,
sev o sampling interval was 20, Here's where it gers a hide ricky, though, Remember
how weer ssstomed thar we could comdoct telephone mterviews with all 250 stodents
selected for the sample? For lots of reasans, it almost never works out that way,

Ag we discuss in the following chapter, iCs a relagvely straightforward maner for
researchers to decide how large or stmll a sample they need inoa given research sinaa-
tion. Someone has dedded that in the current situation a sample size of 250 students
15 sufficient. IF we select only 250 students for our saople, however, it s aliost o
certainty that we'll end wp with fewer than 250 respondents —mavbe a whole Tot
fewer, ‘-’v’h}'? S pﬁ:jpl{: waon't be home o angwer their I’{‘lﬂ!}hl]nc‘:ﬂ, eviemy 1F wee oy
multiple times o reach them, Others wall have changed wlephone numbers since the
dircctory was published, And some people will refuse to answer onr questons
hecanse they are o busy or just don't care  help. As a resolt, in almost all cases
we need 1o start with a larger number of populaden clements in our inital sample
pool in order 1o end up with the desired sample size. We refer 1o the wotal number
of elements 1w be selected For inclusion in the initial sample poul as toral sampling
clements (TSE).

The noton of TSE is general and applies to any type of sample, mor just syswem-
atic samples, Anyrime it i necessary o select a larger initial sample in order w reach
the necessary sample sive, the caleulation of TSE becomes mmportant. Calculanng
TSE wypically requires making predictions ahour the proportion of sample elements
that {a) have incorrect contact information (telephone nunber, c-mail address, or
mailing address); (b) are ineligible because they don’™t meer eriteria for inclusion in
the sarple; {6} refuse 1o participate; and {d) cannet he contacted, even alter mulriphe
trich,

The formula for TSE |ooks like this:

sample sine
T BCII - Ol - Ri(l _NG)

where BCT = estimared proportion of bad conmet information (wrong telephone
numbers, mailing or e-muail addresses), § = estimated proportion of ineligible ele-
ments i the mmpling Frame (that is, people or entities that don’t meer the corena to
be population members bor were incloded in the samphiog frame), & = csimaned pro-
portion of refusals, and NC = esttmaed proportion of clements that cainnot be con-
taeted after repeated antemprs, The challenge, as vou might imagine, is to estimate in
advance the propordons needed for the formula ina given siteation.

total sarnphng elemenisi TS

sampling interval

The pienioey of population
esmrmants 1o count K whon
seaching the sarmple
rembes in A sysEmalic
SaMmpe

total sampling
clements (TSE)

The numibsar ol populatan
elemnants that must be
dran (ram the populston
arsd inéluded o tha imitsl
sample poal in order ta end
up with the disred sample
Sz
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Learning Objective
7. Specify the two
procedures that
distinguish a
stratified sample.

strutified sample

A protability sample o
waehich (1) tha popubation

15 diwaded into rutaally
sclisive and exhaustive
siibsets, and (2 o simple
rardormy mamples of elpmaents
|5 shegen independently
frarm cach group or subsst

Sarmpling and Data Collection

Returning o the corrent prablem, we need a sample of 230 respoandents from the
5,000 students in the direcrry. Fven if the directory is updated annually, we should
assume that some of the welephone numbers won't be working. because some peaple
may have lefi school and others will have changed welephone numbers. Let's assume
e [erieniage is |55“b; ﬂ'!us:, BT = (.15, Becanse some of the I'II;‘I'I"I-E'I]L‘ who have left
school, and therefore are no longer eligible o be included in the population, might
still hawe warking relephone numbers, we also need o include an incligibility propar-
tions, That proportion is likely to be low, however, o we'll set iv ac 2% (f = 0.02),
Refosal rates aren’t typically all that high, but we want to be conservative to ensure
that we end up with at least 250 respondents, so we'll ser the refisal e at 20%
(R = 0.200. Finally, and this is often the higgest issue of all - we'll sssume that we
wuon't be able o reach 30% of the people selected lor the sample, even after oying
three 1w four tmes ot different tmes of the day and evening thus, NC' = 0,30,
Purting it all together, we need 1o draw a toral of 336 studenes from the populadon in
arcler to obtain a sample siee of 250

250
(1—=0:15)(1 —0.02)1 —0.20)(1 —0.30)

total sampling clements (T5E) =336

Chnee we know how many elements we need to deiw from dhe popalation, s a sim-
ple mater o determine the sampling interval:

mlrrﬂu.r of clements in the sampling frame 5,000
un‘;plmg iterval = i Sl e T vi -3
tatal sampling elements 536

1’0 draw the s:lmple, yod wonld randomly select one of the first Y names i the direc-
tory, perhaps using o random-number generator on g computer or cileulator or even
something as ‘:IrJJEl'tIhH'Wer as puT.hné, a number oot of a hae, Onee that name is
lq..]t:l_‘t:::], ::'nft_"r:r' 1!|I1lh ramie fn"lnl. tng thie :d'.u‘t;ng T w1i] Iu, ;lmw‘n, Smm: -r]]"]mng
every mnth name will result in a list of 556 studenes instead of the 536 that you want,
you rght choose o commt dovn 9 names o ger the second sample element, another
U panes toget the third sample element and then count dewn 10 names 1o get the
foarth, Tv doesn’t marter, provided that you follow the same pattern throughoot the
whole sampling frame (that is, down %, down 9, down 10, down 9, down Y, down 10,
and so onj; cach name after the first is still a function of the positon of the randomly
selected firs samiple element.

Stratified Samples

Char goal in deawing a probabilissie sample from a populaton s w deseribe the popula-
don's characteristics, or parameters, based on statistics caleulated from the somple.
Stratified samples somenmes allow researchers to do this more efficiently and/or more
effectively, A stratified sample is a probability sample in which (1) the populadon is
divided into mumally exelusive and exhavstve subgroups (that is, each populadon ele-
mient fits into one —and only ane —sabgroup) and (2) samples are chosen from each of
the subgronps.

Suppose that there are two major eniversities in voor partealsr geographic
Tﬂg'i{“'l. ‘Tht: ﬁ'{h““!.‘i 'a:f““lml.l: i!‘l ITI:III.';-' 1!“'-&:1'[:“' il s iH ﬁll‘ hllvl.!__]-_';f' dl:}“:li'ﬁi FI'“lTl th{:
suate, for stodents, for recognition, for vcrories across a host of different sporting
events, Imagine that you have been hired to measure the image of one of the schiools
among residents in the region who are 18 years or older and have lived in the region
for at least one year. You have developed a telephone survey with appropriate mea-
sures and now must draw a sample. One possibility for sceomplishing this is w draw
a simple random sample from the population of residents, collect the necessary dara,
and ealeulste sample statisties. In our sandomly chosen set of respondents, we'll ave
sorie who went to the school in guestion, some who went o the rival school, and
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LT “‘l'l{l tl'id]'l‘t g'" LEN] {,"H”I:g'ﬂ At .ﬂ" T WL Sum‘:“’]'ﬂ:‘rﬂ t]b‘t_‘,‘. .".\j | r-g“‘,-ﬂjFI, “'l_',.‘]l r_lﬂ'_lh—
ably have some who hold very positive pereeptions of the school, some who are likely
tor hold more negative perceptions of the school, and athers who 2l in between the
extremes, respectively. In short, the vanation in the measured image of the school is
likely tor be quite large.

As we'll see in the following chaprer, as the varianee of a population paramerer
gets larger, the required sample size for reaching a desired margin of sampling error
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have o miclude more residents inour samiple than we would 3f the varadon m the
image of the university was smaller. A stracified sample, bowever, provides a way for
us o achicve the same precision in our results with fower respondents, which can
reduce costs sigmificanty.

Here's how it works, We would first divide the population (a5 defined above) into
three groups: (1) those who attended the targret university, (2) those who attended the
rival university, and (3) those who atended neither universite. Tt is reasunable to
expiect that the vast majority of those who attended the warget university will hold
positive perceptions of the university and that the varistion in their responses will be
guite low {that is, everybody feels abour the same way abowu the schuol). Similarly,
is reasomable w expect thar the vast majority of those who stended the rval oniver-
sity will hold more negative perceprions of the mrzet oniversity and that variation in
their scores will also be reasonably low {again, there would be livtle difference in the
seores within the group). Seores within the thied group might be all over the place,
which would make the varigtion within thar group patentially much larger. This is
the impartant part: Because the variances of image scores within the first two groups
are mueh lower than for the overall popolation, the necessary sample size within
those groups goes down considerably, making the ol sample size decrease, and
reducing costs.

I yons are having rouble grasping why this worlks, think about it like this: I you
hiad a room full of people whe absalutely loved the warger university scross every
cimension and each would provide the highest image score possible if asked, how
many people in the room would you reed walk with w understand how everyone in
Tj'lt' TR RETH r‘.:ll: ﬂlll:““ [I'I‘l;'. .\if}“]‘ il? be‘ T, Frhﬂl.ﬁ I‘Eghh }"l]l I.,i:l "rll:_h' rl.ﬁﬂd ﬁ‘.":ﬂ“ﬁ“.'k rl.‘l mn
ane person in that group. Stratified samples work on the principle of bailding sob-
groups of population elements that are as similar as possible within the groups on the
attrilute being assessed so that efficiencics can e gained.

There's one other key reason that soratified samples might be used, and this has
more to do with effectiveness than efficieney. Sometimes it is necessary to work with
stratified samples as o means of ensuring that particelar categories of respondents are
incladed in the final sample. Suppase, Tor e.mmp]ez_ that a manufacturer of diamaond
rings wants 1o conduct 2 siady of sales of the product by secial class. Unless special
precautions are taken, it is likely thar the wpper class which represenes only aboue
3% of the toml population—will not be represented at all, or will be represented by
oo few cases. Yet this may be an extremely imporiant segment oo the ming manofac-
rurer. It is ofien true in marketing that a small subset of the population of interest
will account Tor a large proportion of the behavior of interest for example,
consmption of the prodoct. It then becomes coritical thar this subigroup De
adequately represented in the sample. Stratified sampling s one way of ensuring
auleguate representation from cach subgroup of inwres. This s g common approach
and s especially vseful when an important subgroup makes up only @ small portion
af the population.

Proportionate and Disproportionate Stratified Samples With  propestionare
stratificd semple, the number of observations in the wotal sample is allocared among
the subgroups in propartion w the referive number of elements in each subgroup in
the population, IFa subgroop contained one-fifth of all the population elements, then
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Sampling and Data Collection

ane-fifth of the averall sample should come from thar subgronp, and so on, With a
dispeapmrtimate stratifted sample, however, greater efliciencies with strarified samples
can be achieved. As noted, smaller samples are needed from subgroups with less van-
atione omthe paramerer being estimated, and costs are lowered  becanse the overall
sample size 5 reduced, On the other hand, if the budget allows for, say, 1,000 ele-
phone interviews, and the rescarcher wanes to nse all possible respondents, subgroups
with greater variation can be sampled more than propordonacely wtheir reladve size,
which increases the precision of resuls for that subgroup and for the overall sample.
Thus, the efficiencies associated with stratified samples can be waken in the form of
reduced costs or inereased precision in the resulis. Fither way, the outeomes can be
bermer with o stratified sample than with g stople mmdom sample. T s important w
note, however, that these efficiencies are possible only when meaningful subgroups
can he identified and when variabiliny s sulstantially reduced within one or more
subgroups,

Cluster Samples

Cluster samples are another probability sampling vechnique often used by rescarch-
ers. Cluster sampling is similar w steatified sampling in that the popolation is divided
into mutually exclusive and exhavstive subgroups, but the similarities swop chere.
With cluster sampling, one or more subgroups are randomly selected, and either ali
the clements included in those sobgroups are selected for the sample (one-stage dluter
samplisg) or o sample of clements is selecred probabilistically from the randomly
selected subgroups (mo-stape duster sompding), Clusters can be set up based on & vari-
ety of approaches as illustraved in Exhibit 15.2.

With steatified sampling, 2 sample of clemems is selected from each subgroup.
Mot sa with cluster sampling. This has importan implications lor the composition of
the subgroups, or clusters, Since only some clustess will be randomly selected, s
important that the full range of the key variables being studied be represented in cach
cluster. Fach cluster should reflect the diversity of the whaele popolaton. The goal
with cluster sampling is thos w have closeers that are a5 heterogeneons as possible on
the key issues, That way, no matter which cluster(s) are randomly selected, the full
range is represented. (Recall that we wanted the subgroups to be as homogeneous

witlin cach subgronp as possible with ﬂrn!jﬁ:.-:i'umpling.}

| Exhibit 15.2

Population Elements Passible Clusters
Codfege stuthants Colleges
Elameniany schmol stedents Sehoals
Mznufacturing firms Courbes

Logalities
Airling avelors Mt ports

Flanas
Hoapital patients Hosgptals
Gavernment workars Government buidings



Chapter 15 Developing the Sampling Plan

Systematic sampling, which we discussed carlier, s wechnically 2 form of cluster
sampling. Onee the ssmpling interval (8) s calcalasld, the populaton = effecively
broken imto & clusters, and one of these clusters is selecied when the initial elemem &
randomly sclected. For emple, if the sampling interval £ = 2, we've split the popu-
Lation into two clusters (that ks, duster | = fira, thind, fifth, seventh, etc., name in the
list; cluster 2 = second, fourth, siuth, eighth, ete., name in the Ea), and well end up
with one or the other duster basod on whether the fima or seoond name & randomly
selected, perhags: by a com fip.

Area Samples In cvery prolebility sampling plan discussad so far, we pood 2 st of
population clements in onder 1 dow the smple. Whar can 3 ressarcher do when
such a list sn't svailable What about when a sampling frame s available, bur per-
sonal intervicws are 1 be conductid and the oot of traveling from one interview o
the newt would be prohibitive® In both of thee simations, an arca sample might be
the best choice.

Suppeese, for example, that you needed 10 do 3 series of 1,000 personal imervess
with the resdents of 3 wem or city near you. Dircatories of all those Inding in the city
at tha particulsr mement in tme simply do not exist: Peaple move, others die, new
hiswscholis are comzandy bems formeal, Fven though scourare hists of famibes most
likely won't be available, you will probably have acces 10 3 tool essennal for area
sampling, a map of the city. An area sample is a form of cluster sample in which geo-
graphic arcas (city blocks, neighbarhoods, howsing additions, «c.) serve as primary
sampling units. In our situation, we would begin by idemifying an the map the geo-
graphic arcas in which families reside, breaking them into o number of clusters. It i
bese B the dusvers contam approsimatcly the same number of funilies, bur it dogsn'’y
always work aut thar way. Onee the clusters (again, geographic areas) have been iden-
tified, one or more areas are randomly selected.

With a ame-stage area semple, researchers would atempn to contact each family liv-
ing in the selecved areas, perhaps by knocking on doors or by collecting: addresses
and atempting to match names to the addresses for indtial contact by wlephone or
mail. With roe-stage ares sempling, researchers draw a probabilistic sample from each
of the randomly selected areas.

How well do arca samples meet the eriterion of having heterogeneity on the im-
pesrtant parsmeters within each area cluster? Often, not oo well. People rend to live
near other people who are similar to themselves, which means that any particular area
in a city probably won't represent the whole city very well. This problem can be
addressed somewhat by drawing muluple clasterv/aress, but it doesn’t make the prob-
lem go away. %lhm:ﬂimmﬂwlmgmthmh:hdmmhﬂdm

a simple random sample of the whole population may cutweigh representativenes
isswes. As with many other issucs in marketing rescarch, the key & to use commeon
scnse alwunt the best spproach m 3 specific sinmation.

COMBINING SAMPLE TYPES
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As you can prohasbly tell by now, sample design i a very detailed subject. Our discus-
sion has comoenirated on anly the basie tvpes of samples. You should be sware thar the
busic types can be, and are, combined in large-scale fickl studics 10 produce seme very
comples desigms. For example, it is possible w have several levels of strasification —
suich =5 by geographic area and density of population - precede several sages of cluster
sampling. Rescarch Window li‘mbm‘ﬁdmnmmhqﬂcmpﬁng
approaches in its people meter research o produce ratings for television programs.

Ymmnl::mﬁthudmdﬁhmﬂdmﬁlmmw‘mmﬂd
in this chapter, but you should have 2 basic understanding of some key issues and the
basic types of sampling plans.



