There is no hope of making
scientific statements about a

population based on the knowledge

obtained from a sample, unless
we are circumspect in choosing a

sampling method. 7 7
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Chapter 14 - Sampling: design and procedures

Sampling is a key component of any research design, Sampling design involves several
basic questions:

1 Should a sample be taken?

2 If so, what process should be followed?

3 What kind of sample should be taken?

4 How large should it be?

5 What can be done to control and adjust for non-response errorst

This chapter introduces the fundamental concepts of sampling and the qualitative con-
siderations necessary to answer these questions. We address the question of whether or
not to sample and describe the steps involved in sampling. Next, we present non-proba-
bility and probability sampling techniques. We discuss the use of sampling techniques
in international marketing research and identify the relevant ethical issues. Statistical
determination of sample size, and the causes for, control of and adjustments for non-
response errot, are discussed in Chapter 15,

We begin with the following example, which illustrates the usefulness of sampling.

Example  Mercedes Benz, BMW and Audi seen as top three car manufacturers by
Europeans

Harris Interactive (www.harrisinteractive.com/europe/) conducted research to understand
the values that adult consumers from the UK, France, Germany, ltaly and Spain associate
with 21 major automobile brands ahead of the 61st International Motor Show (2005) in
Frankfurt, Garmany

Key findings from the study included;

#® |n the flve European markets surveved overall, consumers regard Mercedes Benz (41), BMW
(#2) and Audl (#3) as the top three car manufacturers In terms of overall brand quality.

# Prestigious German cars, Including BMW, Mercedes Benz and Audi, are on the overall top
frva lists for brands that convey the values of success and financial secunty; howeaver, thay
do not make the lists for brands that convey the values of family, freedom or sociability.

& Consumers are more likely to associate family values with cars manufactured or badged
In their own countries. So, in Italy, Fiat conveys the strongest family values; in France,
Peugeot, Renault and Citroén; in Germany, Volkswagen comes in third on the list after
Ford and Vauxhall/Opel, and likewise Rover in the UK.

Harris Interactive conducted the online survey among 6,717 adults aged 16 and over from
five European countries: the UK (2,080), France (1,179), Italy (1,181), Spain (1,079) and
Germany (1,198). Data were weighted to be representative of the general population in
each country with respect to income, education, gaographic location and propensity to be
online. These online samples were not probability samples.
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Sample or census

This example illustrates some of the challenges faced by marketing researchers in con-
structing a ‘representative’ sample. However, imagine if the researchers in the above
example had attempted to question every adult over the age of 16 in the five countries sur-
veyed. The cost involved and the time needed to complete the task would have been
astronomical. Even if the sponsors could afford to undertake a census, would it give them
a more accurate measurement of people’s views?

Sample or census

Papulation

Thr ageregate of all the
olements, sharing seme
tommon sel of
characleristics, thal
tomprise the universe for the
purpase of the markeling
resgarch problem

Census

A complate enumeration af
the elements of 4 population
or shudy objocts,

Sample

A subgroup of the elements
of the popdation selected for
participation in the study,

The objective of most marketing research projects is to obtain information about the
characteristics or parameters of a population. A population is the aggregate of all the ele-
ments that share some common set of characteristics and that comprise the universe for
the purpose of the marketing research problem. The population parameters are typically
numbers, such as the proportion of consumers who are loyal to a particular brand of
toothpaste, Information about population parameters may be obtained by taking a census
or a sample. A census involves a complete enumeration of the elements of a population.
The population parameters can be calculated directly in a straightforward way alter the
census is enumerated, A sample, on the other hand, is a subgroup of the population
selected for participation in the study. Sample characteristics, called statistics, are then
used to make inferences about the population parameters. The inferences that link sample
characteristics and population parameters are estimation procedures and tests of
hypotheses. These inference procedures are considered in Chapters 18 to 24,

Table 14,1 summarises the conditions favouring the use of a sample versus a census,
Budget and time limits are obvious constraints favouring the use of a sample. A census is
both costly and time consuming to conduct. A census is unrealistic if the population is
large, as it is for most consumer products. In the case of many industrial products, how-
ever, the population is small, making a census feasible as well as desirable, For example, in
investigating the use of certain machine tools by Italian car manufacturers, a census would
be preferred to a sample, Another reason for preferring a census in this case is that vari-
ance in the characteristic of interest is large. For example, machine tool usage of Fiat may
vary greatly from the usage of Ferrari. Small population sizes as well as high variance in
the characteristic to be measured favour a census.,

If the cost of sampling errors is high {e.g. if the sample omitted a major manufacturer like
Ford, the results could be misleading} a census, which eliminates such errors, is desirable. If
the cost of non-sampling errors is high (e.g. interviewers incorrectly questioning target
respondents) a sample, where fewer resources would have been spent, would be favoured.

Table 14.1 Sample versus census

Factars Conditions favourng the use of
Sample Census
1 Budget Small Larga
2 Time available Short Long
3 Population size Large Small
4 Varlance in the characteristic Small Large
5 Cost of sampling arrors Low High
6 Cost of non-sampling emors High Low
7 Nature of measurement Destructive Mon-destructive
8 Attention to individual cases Yas Mey
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The sampling design process

Target population

The collection of elaments or
objects that possess the
Information sought by the
researchar and about which
Inferances are to be made.

Element

&n object that possesses the
Information sought by the
researchar and about which
Inferences are ta be made.
Sampling unit

&n elamant. ar & unit
containing the elemant, that
|5 avallable for selection at
some stage of the sampling
process.

Figure 14.1
The sampling design
process
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A census can greatly increase non-sampling error to the point that these ervors exceed the
sampling errors of a sample. Non-sampling errors are found to be the major contributor to
total error, whereas random sampling errors have been relatively small in magnitude,!
Hence, in most cases, accuracy considerations would favour a sample over a census.

A sample may be preferred if the measurement process results in the destruction or
contamination of the elements sampled. For example, product wsage tests result in the
consumption of the product. Therefore, taking a census in a study that requires house-
holds to use a new brand of toothpaste would not be feasible. Sampling may also be
necessary o focus attention on individual cases, as in the case of in-depth interviews,
Finally, other pragmatic considerations, such as the need to keep the study secret, may
favour a sample over a census.

L. - =

—

The sampling design process includes six steps, which are shown sequentially in Figure
14.1. These steps are closely interrelated and relevant to all aspects of the marketing
rescarch project, from problem definition to the presentation of the results, Therefore,
sample design decisions should be integrated with all other decisions in a research project.”

Define the target population
Sampling design begins by specifying the target population. This is the collection of ele-
ments ot objects that possess the information sought by the researcher and about which
inferences are to be made. The target population must be defined precisely. Imprecise def-
inition of the target population will result in research that is ineffective at best and
misleading at worst, Defining the target population involves translating the problem defi-
nition into a precise statement of who should and should not be included in the sample.
The target population should be defined in terms of clements, sampling units, extent
and time. An element is the object about which or from which the information is
desired. In survey research, the element is usually the respondent. A sampling unit is an
element, or a unit containing the clement, that is available for selection at some stage of
the sampling process, Suppose that Clinique wanted to assess consumer response 1o a
new line of lipsticks and wanted to sample females over 25 years of age. It may be possi-
ble to sample temales over 25 directly, in which case a sampling unit would be the same
ag an element. Alternatively, the sampling unit might be households. In the latter case,

Define the target population

'

Determine the sampling frame

.

Select sampling technigues(s)

;

Peterming the sample size

'

Execute the sampling process

.

Validate the sample



The sampling design process

households would be sampled and all females over 25 in each selected household would
be interviewed. Here, the sampling unit and the population element are different. Extent
refers to the geographical boundaries of the research, and the time relers to the period
under consideration. We use the Formula One Racetrack Project to illustrate,

CL7™ seorts Marketing Surveys

Sampling frame

A reprosentation of the
elements of the target
populatien that consists of a
list or set of directions for
identifying the target
populatien,

Target population

The target population for the Formula One Racetrack Project was defined as follows:

Elements: male or female agad 18-55

Sampling units:  households

Extent: Australia, Brazil, France, Germany, the UK, [taly, Japan, Spain
Time: 2005

Defining the target population may not be as easy as it was in this example. Consider
a marketing research project assessing consumer response to a new brand of men's
moisturiser. Who should be included in the target population? All men? Men who have
used a moisturiser during the last month? Men of 17 vears of age or older? Should
females be included, because some women buy moisturiser for men whom they know?
These and similar questions must be resolved before the target population can be appro-
priately defined.’

Determine the sampling frame

A sampling frame is a representation of the elements of the target population. It consists
of a list or set of directions for identifying the target population. Examples of a sampling
frame include the telephone book, an association directory listing the firms in an industry,
a customer database, a mailing list on a database purchased from a commercial organisa-
tion, a city directory, or a map.* If a list cannot be compiled, then at least some directions
lor identifying the target population should be specified, such as random-digit dialling
procedures in telephone surveys,

Often it is possible to compile or obtain a list of population elements, but the list may
omit some elements of the population or may include other elements that do not belong.
Therefore, the use of a list will lead to sampling frame error, which was discussed in
Chapter 3.7

In some instances, the discrepancy between the population and the sampling frame 1s
small enough to ignore, In most cases, however, the researcher should recognise and
attempt to treat the sampling frame error. One approach is to redefine the population in
terms of the sampling frame. For example, il a telephone directory is used as a sampling
frame, the population of households could be redefined as those with a correct listing in a
given area. Although this approach is simplistic, it does prevent the researcher from being
misled about the actual population being investigated.” Ultimately, the major drawback of
redefining the population based upon available sampling frames is that the nature of the
research problem may be compromised. Who is being measured and ultimately to whom
the research findings may be generalised may not match the targel group of individuals
identified in a research problem definition. Evaluating the accuracy of sampling frames
matches the issues of evaluating the quality of secondary data (see Chapter 4).

Another way is to account for sampling {rame error by screening the respondents in the
data collection phase. The respondents could be screened with respect to demographic char-
acteristics, familiarity, product usage and other characteristics to ensure that they satisfy the
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Bayesian approach

A selaction method where
the elements are selected
sequentially. The Bavesian
approach explicithy
Incorporates prior
Infarmation about populaton
parameters as wall as tha
costs and probabilities
associated with making
Wrong decisions.

Sampling with
replacement

A sampling techniqus m
which an element can be
Included in the sampte mare
than onca.

Sampling without
replacement

A sampling technigue in
which an element cannat be
included in the sampée mara
than once.

Sample size
The number of elements to
be included in & stisdy.
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criteria for the target population. Screening can eliminate inappropriate elements contained
in the sampling frame, but it cannot account for elements that have been omitted.

Yet another approach is to adjust the data collected by a weighted scheme to counter-
balance the sampling frame error. This is discussed in Chapters 15 and 17, Regardless of
which approach is used, it is important to recognise any sampling frame error that exists,
s0 that inappropriate inferences can be avoided.

Select a sampling technigue

Selecting a sampling technique involves several decisions of a broader nature. The
researcher must decide whether to use a Bayesian or traditional sampling approach, to
sample with or without replacement, and to use non-probability or probability sampling,

In the Bayesian approach, the elements are selected sequentially. After each element is
added to the sample, the data are collected, sample statistics computed and sampling costs
determined. The Bayesian approach explicitly incorporates prior information about pop-
ulation parameters as well as the costs and probabilities associated with making wrong
decisions. This approach is theoretically appealing, Yet it is not used widely in marketing
research because much of the required information on costs and probabilities is not avail-
able. In the traditional sampling approach, the entire sample is selected before data
collection begins. Because the traditional approach is the most common approach used, it
15 assumed in the following sections,

In sampling with replacement, an element is selected from the sampling frame and
appropriate data are obtained. Then the element is placed back in the sampling frame. As
a result, it is possible for an element to be included in the sample more than once, In sam-
pling without replacement, once an element is selected for inclusion in the sample, it is
removed from the sampling frame and therefore cannot be selected again. The calculation
of statistics is done somewhat differently for the two approaches, but statistical inference
is not very different if the sampling frame is large relative to the ultimate sample size.
Thus, the distinction is important only when the sampling frame is small compared with
the sample size.

The most important decision about the choice of sampling technique is whether to use
non-probability or probability sampling. Non-probability sampling relies on the judge-
ment of the researcher, while probability sampling relies on chance, Given its importance,
the issues involved in this decision are discussed in detail below, in the section headed ‘A
classification of sampling techniques’

If the sampling unit is different from the element, it is necessary Lo specify precisely
how the elements within the sampling unit should be selected. With in-home personal
interviews and telephone interviews, merely specifying the address or the telephone
number may not be sufficient. For example, should the person answering the doorbell or
the telephone be interviewed, or someone else in the household? Often, more than one
person in a household may quality. For example, both the male and female head of house-
hold, or even their children, may be eligible to participate in a study examining family
leisure-time activities, When a probability sampling technigue is being employed, a
random selection must e made from all the eligible persons in each household. A simple
procedure for random selection is the ‘next birthday' method. The interviewer asks which
of the eligible persons in the household has the next hirthday and includes that person in
the sample.

Determine the sample size

Sample size refers to the number of elements to be included in the study. Determining the
sample size involves several qualitative and quantitative considerations. The qualitative
factors are discussed in this section, and the quantitative factors are considered in Chapter
15. Important qualitative factors to be considered in determining the sample size include



The sampling design process

(1) the importance of the decision, {2} the nature of the research, {3} the number of vari-
ables, {4} the nature of the analysis, (5) sample sizes used in similar studies, (6) incidence
rates, (7) completion rates, and {8) resource constraints,

In general, for more important decisions, more information is necessary, and that
information should be obtained very precisely, This calls for larger samples, but as the
sample size increases, each unit of information is obtained at greater cost. The degree of
precision may be measured in terms of the standard deviation of the mean, which is
inversely proportional to the square root of the sample size. The larger the sample, the
smaller the gain in precision by increasing the sample size by one unit.

The nature of the research also has an impact on the sample size. For exploratory
research designs, such as those using qualitative research, the sample size is typically small.
For conclusive research, such as descriptive surveys, larger samples are required. Likewise,
if data are being collected on a large number of variables, i.e. many questions are asked in
a survey, larger samples are required. The cumulative effects of sampling error across vari-
ables are reduced in a large sample,

If sophisticated analysis of the data using multivariate technigues is required, the
sample size should be large. The same applies if the data are to be analysed in great detail.
Thus, a larger sample would be required if the data are being analysed at the subgroup or
segment level than if the analysis is limited to the aggregate or total sample,

Sample size is influenced by the average size of samples in similar studies. Tahle 14.2
gives an idea of sample sizes used in different marketing research studies. These sample
sizes have been determined based on experience and can serve as rough guidelines, partic-
ularly when non-probability sampling techniques are used.

The sample size required should be adjusted for the incidence of eligible respondents
and the comipletion rate. Finally, the sample size decision should be guided by a considera-
tion of the resource constraints. In any marketing research project, money and time are
limited. The decisions involved in determining the sample size are covered in detail in the
next chapter.

Execute the sampling process

Execution of the sampling process requires a detailed specification of how the sampling
design decisions with respect to the population, sampling unit, sampling frame, sampling
technique and sample size are to be implemented. Whilst individual researchers may know
how they are going to execute their sampling process, once mare than one individual is
involved, a specification for execution is needed to ensure that the process is conducted in
a consistent manner. For example, il houscholds are the sampling unit, an operational def-
inition of a household is needed. Procedures should be specified for empty housing units
and for call-backs in case no one is at home,

Tahble 14.2 Usual sample sizes used in marketing research studies

Tvpe of slindy Minimurr sizo Typical range
Froblem identification 500 1.000-2,500
research (a.g. markel patential)

Problem-solving research 200 300-500
fe.£. pricing)

Product tests 200 300-500
Test marketing studies 200 300-500

TV, radlo or print advertising 150 200-300
ipar commercial/ad tasted)

Test market audits 10 stores 10-20 stores
Focus groups & Broups 5-12 groups
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Example

Validate the sample

Sample validation aims to account for sampling frame error by screening the respondents
in the data collection phase. Respondents can be screened with respect to demographic
characteristics, familiarity, product usage and other characteristics to ensure that they sat-
isfy the criteria for the target population. Screening can eliminate inappropriate elements
contained in the sampling frame, but it cannot account for elements that have been omit-
ted. The success of the validation process depends upon the accuracy of base statistics that
describe the structure of a target population.

Once data are collected from a sample, comparisons between the structure of the
sample and the target population should be made. Once data have been collected and it is
found that the structure of a sample does not match the target population, a weighting
scheme can be used (this is discussed in Chapter 17),

The steps involved in the sampling design process are illustrated in the following example
based upon a continuous tracking survey.

Taking the people’s temperature - right across Europe’

Since the earliest days of the European Economic Community, the Commission's informa-
tien, communication, culture and audio-wvisual directorate. Directorate General X, has
conducted regular polis across Europe. In 1996 the need for speed and flexibility in EU sur-
veys led to the introduction of the Continuous Tracking Survey or CTS. The origin of the CTS
was a policy infiative on information and communication, established in 1993 as a result of
the decline in support for the ELU in the period leading up to the Single Market and the ratifi-
cation of the Maastricht Treaty.
The sample design for this study involved:

1 Target population: adults aged 18 vears and over (element] In a household with a working
telephane number (sampling unit) in individual EU countries (extent) during the survey
period (time).

2 Sampling frame: computer program for generating randomedigit dialling (except in

Garmany whare the code of practice forbids this approach).

Sampling unit: working telephone numiers.

Sampling technigue: random sampling.

Sample size: 800 in each of 16 sampling areas making a total of 12,800 interviews in

each fourweek wave of interviewing - & total of 140,000 interviews each year.

& Execution: CATI, random-digit dialling followed by the random selection of Individuals in
households; 18 varlants of the gquestionnaira to include people living In countries where
more than one national language is common.

T \Valigation: sample characteristice compared with census statistics in each country.

Lo I N ]

A classification of sampling techniques

Man-probability sampling
Sampling techniques that do
nat Use chance selection
procedures but rather rely an
the personal judgerment af
the researcher,
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Sampling techniques may be broadly classified as non-probability and probahility {see
Figure 14.2).

Non-probability sampling relies on the personal judgement of the researcher rather
than on chance to sclect sample elements. The researcher can arbitrarily or consciously
decide what elements to include in the sample. Non-probability samples may vield
good estimates of the population characteristics, but they do not allow for ohjective
evaluation of the precision of the sample results, Because there is no way of determin-
ing the probability of selecting any particular element for inclusion in the sample, the
estimates obtained are not statistically projectable to the population. Commonly used



Figure 14.2
A classification of
sampling techniques

Probability sampling

A sampling procedurs in
which each elament of the
populatien has a fixed
probabilistic chance of being
selected far the samole.

Confidence intervals

The range into which the true
populatien paramatar will
fall, assuming a given level
of confidence.

Mon-probability sampling technigues

. I

sampling sampling
technigues techniques
|
Convenience Judgemental Quota Snowball
~sampling sampling sampling sampling
Simple randorn Systematie Stratified Cluster Other sampling
sampling ‘samaling sampling sampling technigues

non-probability sampling techniques include convenience sampling, judgemental sam-
pling, quota sampling and snowball sampling.

In probability sampling, sampling units are sclected by chance, It is possible to pre-
specifv every potential sample of a given size that could be drawn from the population, as
well as the probability of selecting each sample. Every potential sample need not have the
same probability of selection, but it 1s possible to specify the probability of selecting any
particular sample of a given size. This requires not only a precise definition of the target
population but also a general specification of the sampling frame. Because sample ele-
ments are selected by chance, it 15 possible to determine the precision of the sample
estimates of the characteristics of interest. Confidence intervals, which contain the true
population value with a given level of certainty, can be calculated. This permits the
researcher to make inferences or projections about the target population from which the
sample was drawn. Classification of probability sampling technigues is based on:

element versus cluster sampling

equal unit probability versus unequal unit probability
unstratified versus stratified selection

random versus systematic selection

one-stage versus multistage techniques.

All possible combinations of these five aspects result in 32 different probability sampling
techniques. Of these techniques, we consider simple random sampling, systematic sam-
pling, stratified sampling and cluster sampling in depth and briefly touch on some others,
First, however, we discuss non-probability sampling technigues.

Non-probability sampling techniques

Convenience sampling

& non-prabability sampling
lechnique thal atlempls o
oblain a sample of
convenient elements, The
selection of sampling units is
loft primarily to the
interviower.

Convenience sampling

Convenience sampling attermnpts to obtain a sample of convenient elements. The selection
of sampling units is left primarily to the interviewer. Often, respondents are sclected
because they happen to be in the right place at the right time. Examples of convenience
sampling include: (1) use of students, church groups and members of social organisa-
tions, {2} street interviews without qualifying the respondents, (3] some forms of email
and Internet survey, (4) tear-out questionnaires included in a newspaper or magazine, and
(5) journalists interviewing ‘people on the street’®
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Example

Judgemental sampling

A Torm of comeenience
sampling in which the
population elements ane
purpasely selecied based an
the judgement of the
researcher,

Quota sampling

A non-probabklity sampling
techaigue that is a two-stage
restricted judgamental
sampling. The first stage
consists of developing
controd categorles or guotas
of population elements_ In
the second stege, sample
elements are salected based
0N COMYVERence or
Judgement.
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Convenience sampling is the least expensive and least time consuming of all sampling
technigques. The sampling units are accessible, easy to measure and cooperative. Despite
these advantages, this form of sampling has serious limitations. Many potential sources of
selection bias are present, including respondent self-selection, Convenience samples are
not representative of any definable population. Hence, it is not theoretically meaningful to
generalise to any population from a convenience sample, and convenience samples are not
appropriate for marketing research projects involving population inferences, Convenience
samples are not recommended for descriptive or causal research, but they can be used in
exploratory research for generating ideas, insights or hypotheses. Convenience samples
can be used for pretesting questionnaires, or pilot studies. Even in these cases, caution
should be exercised in interpreting the results, For example, in the following example, a
sample size of 200 was selected to represent visitors to the Sydney QOlympics. With no
means to validate this sample, how confident would you be in using these findings to rep-
resent all of the visitors?

Olympic convenience’

The Intemational Clympic Commillee (I0C, www.olympic.org) used surveys al the 2000
Olympic Games in Sydney to find out what visitors thought about the level of commercial-
Ism in Sydney. One survey was given to a convenience sample of 200 visitors to the
games and they were askad aboul the level of commercialism they find appropriate,
whether they thought the event was too commercial, and whether company sponsorship of
the games was perceived to be positive. The survey, conducted by Performance Research
{www.performanceresearch.com), revealed that 77% of the visilors found the presence of
large corporations such as Coca-Cola and McDonald's to be appropriate. Furthermore, 88%
of the visitors thought the sponsors contributed to the Olymples positively. About 33% said
that they thought a company's involvemnent in Sydney made them feel more positive about
that company in general.

Judgemental sampling

Judgemental sampling 15 a form of convenience sampling in which the population ¢le-
ments are selected based on the judgement of the researcher. The researcher, exercising
judgement or expertise, chooses the elements to be included in the sample because he or
she believes that they are representative of the population of interest or are otherwise
appropriate. Common examples of judgemental sampling include: (1) test markets
selected to determine the potential of a new product, (2) purchase engineers selected in
industrial marketing research because they are considered to be representative of the com-
pany, (3} product testing with individuals who may be particularly fussy or who hold
extremely high expectations, (4} expert witnesses used in court, and {5) supermarkets
selected to test a new merchandising display system.

Tudgemental sampling is inexpensive, convenient and quick, vet it does not allow direct
generalisations to a specific population, usually because the population is not defined
exphicitly. Judgemental sampling is subjective and its value depends entirely on the
researcher's judgement, expertise and creativity. It can be useful if broad population infer-
ences are not required. Judgement samples are frequently used in business-to-business
marketing rescarch projects, given that in many projects the target population is relatively
small {see Chapter 27).

Quota sampling

Quota sampling may be viewed as two-stage restricted judgemental sampling that is used
extensively in street interviewing. The first stage consists of developing control character-
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Mon-probability sampling technigues

istics, or quotas, of population elements such as age or gender. To develop these quotas,
the researcher lists relevant control characteristics and determines the distribution of
these characteristics in the target population, such as Males 49%, Females 51% (resulting
in 490 men and 510 women being selected in a sample of 1,000 respondents}. Often, the
quotas are assigned so that the proportion of the sample elements possessing the control
characteristics is the same as the proportion of population elements with these character-
istics. In other words, the quotas ensure that the composition of the sample is the same as
the composition of the population with respect to the characteristics of interest.

In the second stage, sample clements are selected based on convenience or judgement.
Once the quaotas have been assigned, there is considerable freedom in selecting the ele-
ments to be included in the sample. The only requirement is that the elements selected fit
the control characteristics.'"” This technigue is illustrated with the following example.

How is epilepsy perceived?

A study was undertaken by the Scottish Epllepsy Association to determine the perceptions
of the condition of epilepsy by the adult population in the city of Glasgow. A quota sample of
500 adults was selected. The control characteristics were gender, age and propensity to
donate to a charity. Based on the composition of the adult population of the city, the guotas
assigned were as follows:

Propensity to donate Male: Female Totals
48% 5%
Have @ flag No flag Have a flag Mo flag

Age 50% 50% 50% 50%
18 to 30 25% 30 a0 33 32 125
31to 45 40% 48 45 52 52 200
45 to B0 15% 18 18 19 20 75
Over 50 20% 24 24 26 26 100
Totals 120 120 130 130
Totals 240 260 500

Mote that the percentages of gender and age within the larget population can be laken
from local census statistics. The percentages of ‘propensity to donate® could not be
gleanad from secondary data sources and so were split on a 50/50 basis. The Interviews
were conduclad on & Saturday when it was cuslomary to sea charity ‘flag sellers’ oparating.
One of the hypotheses to be tested in the study was the extent to which those who donated
to charities on flag days were more aware of the condition of epilepsy and how to treat
eplleptic sufferers. Thus the instruction o interviewers was 1o split interviews between
those who wore the ‘flag’ that they had bought from a street collector and those who had
not bought a flag. It was recognised that this was a crude measure of propansity to donate
Lo a charity but was the anly tangible clue thal could be consistently observed.

In this example, quotas were assigned such that the composition of the sample mirrored
the population. In certain situations, however, it is desirable either to under- or over-sample
elements with certain characteristics. To illustrate, it may be desirable to over-sample heavy
users of a product so that their behaviour can be examined in detail. Although this type of
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Snowball sampling

A non-probability sampling
technigque in which an nitial
Eroup of respondenis is
solacted randomiy,
Subsequent respondents are
solacted basod on the
referrals or information
provided by the initial
respondents. By obtaining
roferrals from roforrals, this
process may be carried out
in wavos.
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sample is not representative, it may nevertheless be very relevant to allow a particular group
of individuals to be broken down into subcategories and analysed in depth.

Even if the sample composition mirrors that of the population with respect to the con-
trol characteristics, there is no assurance that the sample is representative. If a
characteristic that is relevant to the problem is overlooked, the quota sample will not be
representative, Relevant control characteristics are often omitted because there are practi-
cal difficulties associated with including certain control characteristics. For example,
suppose a sample was sought that was representative of the ditferent strata of socio-
cconomic classes in a population. Imagine street interviewers approaching potential
respondents who they believe would fit into the quota they have been set. Could an inter-
viewer ‘guess’ which potential respondents fit into different classes in the same way that
they may guess the gender and age of respondents? The initial questions of a street inter-
view could establish characteristics of potential respondents to see whether they fit a set
quota. But given the levels of non-response and ineligibility levels found by such an
approach, this is not an ideal solution,

Because the elements within each quota are selected based on convenience or judge-
ment, many sources of selection bias are potentially present. The interviewers may go to
selected arcas where eligible respondents are more likely to be found, Likewise, they may
avoid people who look unfriendly or are not well dressed or those whe live in undesirable
locations. Quota sampling does not permit assessment of sampling error.'!

Quota sampling attempts to obtain representative samples at a relatively low cost. Tts
advantages are the lower costs and greater convenience to the interviewers in selecting ele-
ments for each quota. Under certain conditions, quota sampling obtains results close to
those for conventional probability sampling.!*

Snowball sampling

In snowball sampling, an initial group of respondents is selected, sometimes on a random
basis, but more typically targeted at a few individuals who are known to possess the desired
characteristics of the target population. After being interviewed, these respondents are
asked to identify others who also belong to the target popula-
tion of interest. Subsequent respondents are selected based
on the referrals. By obtaining referrals from referrals, this
process may be carried out in waves, thus leading to a snow-
balling effect. Even though probability sampling can be used
to select the initial respondents, the final sample is a non-
probability sample. The referrals will have demographic and
psvchographic characteristics more similar to the persons
referring them than would occur by chance !

The main objective of snowball sampling is to estimate
characteristics that are rare in the wider population.
Examples include users of particular government or social
services, such as parents who use nurseries or child minders,
whose names cannot be revealed; special census groups, such
a5 widowed males under 35; and members of a scattered
minority ethnic group. Another example is research in
industrial buver—seller relationships, using initial contacts 1o
identify buyer—seller pairs and then subsequent “snowballed’
pairs. The major advantage of snowball sampling is that it
substantially increases the likelihood of locating the desired
characteristic in the population, [t also results in relatively
low sampling variance and costs.'* Snowball sampling is
illustrated by the following example,
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Probability sampling technigues

Sampling horse owners

Dalgety Animal Feeds wished 1o gquestlen horse owners about the care and feeding of thelr
horses, The firm could not locate any sampling frame that listed all horse owners, with the
exception of registers of major racing stables. However, the firm wished o contact owners
who had one or two horses as It believed this group was nof well understood and held great
marketing potential. The initial approach involved locating interviewers at horse feed out
lets. The interviewers ascertained basic characteristics of horse owners but mare
importantly they invited them along to focus groups. When the focus groups were con-
ducted, issues of horse care and feeding were developed in greater detail to allow the
construction of 8 meaningful postal guestionnaire. As a rapport @nd trust was bullt up with
those that attendad the focus groups, names as referrals were given that allowed a sam-
pling frame for the first wave of respondents to the subseguent postel survey. The process
of referrals continued, allowing a total of four waves and a response of 800 guestionnaires.

[n this example, note the non-random selection of the initial group of respondents
through focus group invitations. This procedure was more efficient than random selection,
which given the absence of an appropriate sampling frame would be very cumbersome, In
other cases where an appropriate sampling frame exists (appropriate in terms of identify-
ing the desired characteristics in a number of respondents, not in terms of being exhaustive
— if it were exhaustive, a snowball sample would not be needed}, random selection of
respondents through probability sampling techniques may be more appropriate.

Probability sampling techniques

Simple randam sampling
ISRs)

A probability sarmpling
technigque in which each
element has a known and
equal prabability of selection.
Every element 8 selected
Independentty of every other
element, and the samale s
dranwn by @ randam procedune
from a samgpling frame.

Probability sampling techniques vary in terms of sampling efficiency. Sampling efficiency is
a concept that reflects a trade-off between sampling cost and precision. Precision refers to
the level of uncertainty about the characteristic being measured. Precision is inversely
related to sampling errors but positively related to cost, The greater the precision, the greater
the cost, and most studies require a trade-off. The researcher should strive for the most effi-
cient sampling design, subject to the budget allocated, The efficiency of a probability
sampling technique may be assessed by comparing it with that of simple random sampling.

Simple random sampling

In simple random sampling {SRS), each element in the population has a known and
equal probability of selection, Furthermore, each possible sample of a given size (n) has a
known and equal probability of being the sample actually selected. This implies that every
element is selected independently of every other element. The sample is drawn by a
random procedure from a sampling frame. This methad is equivalent to a lottery system
in which names are placed in a container, the container is shaken and the names of the
winners are then drawn out in an unbiased manner.

To draw a simple random sample, the researcher first compiles a sampling frame in
which each element is assigned a unique identification number. Then random numbers
are generated to determine which elements to include in the sample. The random num-
bers may be generated with a computer routine or a table {see Table 1 in the Appendix of
statistical tables). Suppose that a sample of size 10 is to be selected from a sampling
frame containing 80 elements. This could be done by starting with row 1 and column |
of Table 1, considering the three rightmaost digits, and going down the column until 10
numbers between 1 and 800 have been selected. Numbers outside this range are ignored.
The elements corresponding to the random numbers generated constitute the sample.
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Thus, in our example, elements 480, 368, 130, 167, 570, 562, 301, 579, 475 and 553 would
be selected, Note that the last three digits of row 6 {921} and row 11 (918} were ignored,
because they were out of range. Using these tables is fine for small samples, but can be
very tedious, A more pragmatic solution is to turn to random-number generators in
most data analysis packages. For example, in Excel, the Random Number Generation
Analysis Tool allows you to set a number of characteristics of your target population,
including the nature of distribution of the data, and to create a table of random numbers
on a separate worksheet.

SRS has many desirable features. It is easily understood and the sample results may be
projected to the target population. Most approaches 1o statistical inference assume that
the data have been collected by SRS, However, SRS suffers from at least four significant
limitations. First, it is often ditficult to construct a sampling frame that will permit a
simple random sample to be drawn, Second, SRS can result in samples that are very large
or spread over large geographical areas, thus increasing the time and cost of data collec-
tion. Third, SRS often results in lower precision with larger standard errors than other
probability sampling techniques. Fourth, SRS may or may not result in a representative
sample. Although samples drawn will represent the population well on average, a given
simple random sample may grossly misrepresent the target population. This is more likely
if the size of the sample is small. For these reasons, SRS is not widely used in marketing
research. Procedures such as systematic sampling are more popular,

Systematic sampling

In systematic sampling, the sample is chosen by selecting a random starting point and
then picking every ith element in succession from the sampling frame, The sampling
interval, i, is determined by dividing the population size N by the sample size n and
rounding to the nearest whole number. For example, there are 100,000 clements in the
population and a sample of 1,000 is desired. In this case, the sampling interval, 1, is 100. A
random number between 1 and 100 is selected. If, for example, this number is 23, the
sample consists of elements 23, 123, 223, 323, 423, 523, and s0 on."?

Systematic sampling is similar to SRS in that each population element has a known and
equal probability of selection. It is different from SRS, however, in that only the permissi-
ble samples of size i that can be drawn have a known and equal probability of selection.
The remaining samples of size n have a zero probability of being selected.

For systematic sampling, the researcher assumes that the population elements are
ordered in some respect, In some cases, the ordering {e.g. alphabetical listing in a tele-
phone book) is unrelated to the characteristic of interest, In other instances, the ordering
is directly related to the characteristic under investigation, For example, credit card cus-
tomers may be listed in order of outstanding balance, or firms in a given industry may be
ordered according to annual sales. If the population elements are arranged in a manner
unrelated to the characteristic of interest, systematic sampling will yield results quite simi-
lar to SRS,

On the other hand, when the ordering of the elements is related to the characteristic of
interest, systematic sampling increases the representativeness of the sample. If firms in an
industry are arranged in increasing order of annual sales, a systematic samiple will include
some small and some large firms. A simple random sample may be unrepresentative
because it may contain, for example, only small firms or a disproportionate number of
small firms. If the ordering of the elements produces a cyclical pattern, systemaltic sam-
pling may decrease the representativeness of the sample. To illustrate, consider the use of
systematic sampling to generate a sample of monthly department store sales from a sam-
pling frame containing monthly sales for the last 60 years. If a sampling interval of 12 is
chosen, the resulting sample would not reflect the month-to-month variation in sales to
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Systematic sampling is less costly and easier than SRS because random selection is done
only once to establish a starting point. Moreover, random numbers do not have to be
matched with individual elements as in SRS, Because some lists contain millions of cle-
ments, considerable time can be saved, which reduces the costs of sampling, If
information related to the characteristic of interest is available for the population, system-
atic sampling can be used to obtain a more representative and reliable (lower sampling
error) sample than SRS, Another relative advantage is that systematic sampling can even
be used without knowledge of the elements of the sampling frame. For example, every ith
person leaving a shop or passing a point in the strect can be intercepted (provided very
strict control of the flow of potential respondents is exercised). For these reasons, system-
atic sampling is often emploved in consumer mail, telephone and street interviews, as
illustrated by the following example.

Tennis's systematic sampling returns a smash'?

Tennfis magazine (www.tennis.com) conducted a postal survey of Its subscribers to gain a
better understanding of its market. Systematic sampling was employed to select a sample
of 1.472 subscribars from the publication’s domestic circulation list. If we assume that the
subscriber list had 1,472,000 names, the sampling Interval would be 1,000
{1.472,000/1,472). A number from 1 to 1,000 was drawn at random. Beginning with that
number, every subsequant 1,.000th was selected.

An ‘alerl’ postcard was mailed one weak before the survey, A second, follow-up, gues-
tionnaire was sent to the whole sample 10 deys after the initial gquestionnaire. There were
76 post office returns, so the net effective malling was 1,396, Six weeks after tha first mail-
ing, 778 completed questionnalres were returnad, yislding & rasponse rate of 5E%.,

Stratified sampling
Stratified sampling is a two-step process in which the population is partitioned into sub-
populations, or strata, The strata should be mutually exclusive and collectively exhaustive
in that every population element should be assigned to one and only one stratum and no
population elements should be omitted. Next, elements are selected from each stratum hy
a random procedure, usually SRS, Technically, only SRS should he employed in selecting
the elements from each stratum. In practice, sometimes systematic sampling and other
probability sampling procedures are employed, Stratified sampling differs from quota
sampling in that the sample elements are selected probabilistically rather than based on
convenience or judgement. A major objective of stratified sampling is to increase precision
without increasing cost.'®

The variables used to partition the population into strata are referred to as stratifica-
tion variahles. The criteria for the selection of these variables consist of homogeneity,
heterogeneity, relatedness and cost. The elements within a stratum should be as homoge-
neous as possible, but the elements in different strata should be as heterogeneous as
possible. The stratification variables should also be closely related to the characteristic of
interest. The more closely these criteria are met, the greater the effectiveness in controlling
extraneous sampling variation. Finally, the variables should decrease the cost of the strati-
fication process by being easy to measure and apply. Variables commonly used for
stratification include demographic characteristics (as illustrated in the example for quota
sampling), type of customer (e.g. credit card versus non-credit card), size of firm, or type
of industry. It is possible to use more than one variable for stratification, although more
than two are seldom used because of pragmatic and cost considerations. Although the
number of strata to use is a matter of judgement, experience suggests the use of no more
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than six. Beyond six strata, any gain in precision is more than offset by the increased cost
of stratification and sampling.

Another important decision involves the use of proportionate or disproportionate
sampling, In proportionate stratified sampling, the size of the sample drawn from cach
stratum is proportionate to the relative size of that stratum in the total population. In dis-
proportionate stratified sampling, the size of the sample from each stratum is
proportionate to the relative size of that stratum and to the standard deviation of the dis-
tribution of the characteristic of interest among all the elements in that stratum. The logic
behind disproportionate sampling is simple. First, strata with larger relative sizes are more
influential in determining the population mean, and these strata should also exert a
greater influence in deriving the sample estimates. Consequently, more elements should
be drawn from strata of larger relative size. Second, to increase precision, more elements
should be drawn from strata with larger standard deviations and fewer elements should
be drawn from strata with smaller standard deviations. {If all the elements in a stratum
are identical, a sample size of one will result in perfect information.} Note that the two
methods are identical if the characieristic of interest has the same standard deviation
within each stratum,

Disproportionate sampling requires that some estimate of the relative variation, or stan-
dard deviation of the distribution of the characleristic of interest, within strata be known.
As this information is not always available, the researcher may have to rely on intuition and
logic to determine sample sizes for each stratum. For example, large retail stores might be
expected to have greater variation in the sales of some products as compared with small
stores. Hence, the number of large stores in a sample may be disproportionately large.
When the researcher is primarily interested in examining differences between strata, a
common sampling strategy 15 to select the same sample size from each stratum,

Stratified sampling can ensure that all the important subpopulations are represented in
the sample. This is particularly important if the distribution of the characteristic of interest
in the population 1s skewed. For example, very few houscholds have annual incomes that
allow them to own a second home overseas. If a simple random sample is taken, house-
holds that have a second home overseas may not be adequately represented. Stratified
sampling would guarantee that the sample contains a certain number of these households,
Stratified sampling combines the simplicity of SRS with potential gains in precision.
Therefore, it is a popular sampling technique and is illustrated in the following example.

Online retirement plans are on'?

CIGNA Retirement and Investment Services (www.clgna.com) conducted a survey using a
stratified sample. The aim of the survay was 1o learm more about online users' demands far
additional Internet retirement services. A telephone survey was conducted of 659 full-time
employees over the age of 18 with a guota of 80% to be participants in a retirement plan
such as a pension. The sample was stratified by income and age because of differences in
the use of the Intermnet and possible varying concems about retirement services.

Cluster sampling

In cluster sampling, the target population is first divided into mutually exclusive and col-
lectively exhaustive subpopulations. These subpopulations or clusters are assumed to
contain the diversity of respondents held in the target population. A random sample of
clusters is selected, based on a probability sampling technique such as SRS, For each
selected cluster, either all the clements are included in the sample or a sample of elements
15 drawn probabilistically. If all the elements in each selected cluster are included in the
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sample, the procedure is called one-stage cluster sampling. If a sample of elements is
drawn probabilistically from each selected cluster, the procedure is two-stage cluster sam-
pling, As shown in Figure 14.3, two-stage cluster sampling can be cither simple two-stage
cluster sampling involving SRS or probability proportionate to size sampling.
Furthermore, a cluster sample can have multiple {more than two) stages, as in multistage
cluster sampling,

The key distinction between cluster sampling and stratified sampling is that in cluster
sampling only a sample of subpopulations (clusters) is chosen, whereas in stratified sam-
pling all the subpopulations (strata) are selected for further sampling. The objectives of
the two methods are also different. The objective of cluster sampling is to increase sam-
pling efficiency by decreasing costs, but the objective of stratified sampling is to increase
precision. With respect to homogeneity and heterogeneity, the criteria for forming clusters
are just the opposite of those for strata. Elements within a cluster should be as heteroge-
neous as possible, but clusters themselves should be as homogeneous as possible. Ideally,
each cluster should be a small-scale representation of the population. In cluster sampling,
a sampling frame is needed only for those clusters selected for the sample,

A common form of cluster sampling is area sampling, in which the clusters consist of
geographical areas, such as counties, housing districts or residential blocks, If only one
level of sampling takes place in selecting the basic elements (e.g. if the researcher samples
blocks and then all the households within the selected blocks are included in the sample},
the design is called one-stage arca sampling, If two or more levels of sampling take place
before the hasic elements are selected (if the researcher samples blocks and then samples
households within the sampled blocks), the design is called two-stage {or multistage) area
sampling. The distinguishing leature of one-stage area sampling is that all the houscholds
in the selected blocks {or geographical areas) are included in the sample,

There are two types of two-stage cluster sampling designs, as shown in Figure 14.5.
Simple two-stage cluster sampling involves SRS at the first stage {e.g. sampling blocks) as
well as the second stage (e.g. sampling households within blocks). In this design the number
of elements {e.g. households) selected at the second stage is the same for each sample cluster
L. selected blocks), This design s appropriate when the clusters are equal in size; that is,
when the clusters contain approximately the same number of sampling units. If they differ
greatly in size, however, simple two-stage cluster sampling can lead to biased estimates.
Sometimes the clusters can be made of equal size by combining clusters. When this option is
not feasible, probability proportionate to size (PP5) sampling can be used.

In probability proportionate to size {PPS) sampling, the clusters are sampled with
probability proportional to size, The size of a cluster is defined in terms of the number of
sampling units within that cluster. Thus, in the first stage, large clusters are more likely to
be included than small clusters, In the second stage, the probability of selecting a sampling
umit in a selected cluster varies inversely with the size of the cluster. Thus, the probability

One-stage Multi-stage
safmpiing sampling
Simple clustar Probability
sampling proportionate
to size sampling
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that any particular sampling unit will be included in the sample is equal for all units,
because the unequal first-stage probabilities are balanced by the unequal second-stage
probabilities. The numbers of sampling units included from the selected clusters are
approximately equal.

Cluster sampling has two major advantages: feasibility and low cost. These advantages
are llustrated in the following example where alternative means of drawing a sample were
severely restricted without incurring great costs,

Sport and leisure demands in schools

The Sports Council has supportad marketing research in the south west of England that has
facilitated new facilities and sporls devalopment in a range of cilies. The methadology imvalved
using a postal survey which was sent to individuals in households. The Electoral Register
acted as the sampling frame and a systematic sampling method was used. A major problem
lay in sampling younger members of the community who were nol named on the Electaral
Register and had no known sampling frame that marketing researchers could access.

The solution lay In the bse of a simple two-stage clustor sampling design. All schools and
collegas within a target district could be identified; a complele and current sampling frame of
schools and colleges was available. A simple random sample of all the schools and colleges
constituted the first stage. Then a random sample of classes within the schools and colleges
was laken (between the ages of 12 and 18). In this design, the number of slements (classes)
selected at the second stage was the same for each sample cluster (school or college).

With the selected classas, parmission was gained to administer the guestionnalre to the
whole class. This resulted in a very cost-effective means of dala collection, As all the class
completed the task together, a consistent means to motivate respondents and instructions
could be given.

In many situations the only sampling frames readily available for the target population
are clusters, not population elements. In the above example, the schools and their classes
are known but not the pupils. It is ofien impossible to compile a list of all consumers in a
population, given the resources and constraints. Lists of geographical areas, telephone
exchanges and other clusters of consumers, however, can be constructed relatively easily.
Cluster sampling is the most cost-effective probability sampling technique, This advantage
must be weighed against several limitations. Cluster sampling results in relatively impre-
cise samples, and it is difficult to form clusters in which the elements are heterogeneous,
because, for example, households in a block tend to be similar rather than dissimilar® It
can be difficult to compute and interpret statistics based on clusters,

Other probability sampling techniques

In addition to the four basic probability sampling techniques, there are a variety of other
sampling techniques. Most of these may be viewed as extensions of the basic techniques
and were developed to address complex sampling problems. Two techniques with some
relevance to marketing research are sequential sampling and double sampling.

In sequential sampling, the population elements are sampled sequentially, data collec-
tion and analysis are done at each stage, and a decision is made as to whether additional
population clements should be sampled. The sample size is not known in advance, but a
decision rule is stated before sampling begins. At each stage, this rule indicates whether
sampling should be continued or whether enough information has been obtained.
Sequential sampling has been used to determine preferences for two competing alterna-
tives. In one study, respondents were asked which of two alternatives they preferred, and
sampling was terminated when sufficient evidence was accumulated to validate a prefer-
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ence. It has also been used to establish the price differential between a standard model and
a deluxe model of a consumer durable.?!

In double sampling, also called two-phase sampling, certain population elements are
sampled twice. In the first phase, a sample is sclected and some information is collected
from all the elements in the sample. In the second phase, a subsample is drawn from the
original sample and additional information is obtained from the elements in the sub-
sample, The process may be extended to three or more phases, and the different phases
may take place simultaneously or at different times. Double sampling can be useful when
no sampling frame is readily available for selecting final sampling units but when the ele-
ments of the frame are known to be contained within a broader sampling frame. For
example, a researcher wants to select households in a given city that consume apple juice.
The households of interest are contained within the set of all households, but the
researcher does not know which ones they are. In applying double sampling, the researcher
would obtain a sampling frame of all households in the first phase. This would be con-
structed from the city directory or purchased. Then a sample of households would be
drawn, using systematic random sampling to determinge the amount of apple juice con-
sumed. In the second phase, households that consume apple juice would be selected and
stratified according to the amount of apple juice consumed. Then a stratified random
sample would be drawn and detailed gquestions regarding apple juice consumption asked

Choosing non-probability versus probability sampling

The choice between non-probability and probability samples should be based on consid-
erations such as the nature of the research, relative magnitude of non-sampling versus
sampling errors, and variability in the population, as well as statistical and operational
considerations {see Table 14.3).

Table 14.3 Choosing non-probability vs. probability sampling

Factors Conditions favouring the wse of
Non-probabiity sampling Probability sampling

Nature of research Explaratory Conclusive

Relative magnitude of Mon-sampling errors are larger | Sampling erfors are larger

sampling and non-sampling emors

Vartability In the population Homogeneous {low) Heterogeneous (high)

Statistical considerations Unfavourable Favourable

Operational considerations Favourable Unfavourabie

For example, in exploratory research, the judgement of the researcher in selecting respon-
dents with particular qualities may be far more effective than any form of probability
sampling. On the other hand, in conclusive research where the rescarcher wishes to use
the results to estimate overall market shares or the size of the total market, probability
sampling is favoured. Probahility samples allow statistical projection of the results to a
targel population.

For some research problems, highly accurate estimates of population characteristics are
required. In these situations, the elimination of selection bias and the ability to calculate
sampling error make probability sampling desirable, Probability sampling will not always
result in more accurate results, however. If non-sampling errors are likely to be an impor-
tant factor, then non-probability sampling may be preferable because the use of
judgernent may allow greater control over the sampling process.
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Another consideration is the homogeneity of the population with respect to the vari-
ables of interest. A heterogeneous population would favour probability sampling because it
would be more important to secure a representative sample, Probability sampling is prefer-
able from a statistical viewpoint, as it is the basis of most common statistical techniques.

Probability sampling generally requires statistically trained rescarchers, generally costs
more and takes longer than non-probability sampling, especially in the establishment of
accurate sampling frames. In many marketing research projects, it is difficult to justify the
additional time and expense. Thercfore, in practice, the objectives of the study dictate
which sampling method will be used.

Mon-probability sampling is used in concept tests, package tests, name fests and copy
tests where projections to the populations are usually not needed. In such studies, interest
centres on the proportion of the sample that gives various responses or expresses various
attitudes. Samples for these studies can be drawn using methods such as street interview-
ing and quota sampling. On the other hand, probability sampling is used when there is a
need for highly accurate estimates of market share or sales volume for the entire market.
MNational market tracking studies, which provide information on product category and
brand usage rates as well as psychographic and demographic profiles of users, use proba-
bility sampling. Studies that use probability sampling generally employ telephone
interviews. Stratified and systematic sampling are combined with some form of random-
digit dialling to select the respondents.

Summary of sampling techniques

The strengths and weaknesses of cluster sampling and the other basic sampling tech-
niques are summarised in Table 14.4. Table 14.5 describes the procedures for drawing
probability samples,

Table 14.4 Strengths and weaknesses af sampling techniques

Technigue

Strengths Weaknesses

Nen-probability sampling

Convenience sampling

Selection bias, sample not representative, not
recommended for descriptive or causal research

Least expensive, least time consuming,
most comvenient

Judgemental sampling

Low cost, convenient, not time cansuming.
Ideal for exploratory research designs

Does not allow generalisation, subjective

Quota sampling Sampie can be controlled for certain Selection bias, no assurance of
characteristics representativenczss

Snowball sampling Can estimate rare charactenstics Time consuming

Probabiiity sampling

Simple random sampling
(SRS}

Difficult to construct sampling frame, expensive,
lower precision, no assurance of

Easlly understood, results projectable

representativeness
Systematic sampling Can increase representativeness, easier to Can decrease representativeness depending
implement than SRS, sampling frame not upen ‘order in the sampling frama
alhways NEcessary
Stratified sampling Includes all important subpopulations, Difficult to select relevant stratification
precision vanables, not feasible to stratify on many
vanables, expensive
Cluster sampling Easy to implement, cost effective Imprecise, difficult to compute and interpret

results
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Table 14.5 Procedures for drawing probability samples

Simple random sampling

1 Select a suitable sampling frame.
2 Each element is assigned a number from 1 ta N {population size],

3 Generate n (sample size) different random numbers betwean 1 and N using a software package or a table of simple random
numbers (Table 1 in the Appendix of statistical tebles). To use Table 1, select the appropriate number of digits (e.g. it N =
900, select three digits). Arbitrarily select a beginning number. Then proceed up or down until r different numbers betwean
1 and N have been selacted. Discard O, duplicate numbers and numbers greater than N.

4 The numbers generated denote the elements that should be included in the sample.

Systematic sampling

Select a suitable sampling frame.

Each element is assigned a number from 1 to N {population size).

Detarmine the sampling Interval |, where { = N/, If s a fraction, round to the nearest whole number.
Select a rmndam number, r, batween 1 and i, as explained in SRS,

oW R

The elements with the following numbers will comprise the systematic random sample:

el r+2ir+ 3 r+ 40, r+ (=1

Stratified sampling

1 Select a suitable sampling frame.
2 Select the stratification variable{s) and the number of strata, H.

3 Divide the entire population into H strala. Based on the classification variable, each element of the populalion is assigned
to one of the H strata.

4 in each stratum, number the elements from 1 to &, (the population sfze of stratum hj,
5 Detarmine the sample size of each stratum, n_, based on proportionate or disproportionate stratified sampling, where

H
E”n="

=1

& Ineach stratum, select a simple random sample of size s

Cluster sampling

We descnibe the proceduns Tor selecting a simple two-stage sample, because this represents the most commonly used general case.
Assign & number from 1 to W to each element in the population.

Divide the population into C clusters of which ¢ will be inclueded in the sampla.

Caleulate the sampling interval [, where | = N/e. If | is a fraction, round to the nearest whole number.

Select a rmndom number, r, between 1 and i, as explained in 5RS.

Identify elements with the following numbers: r,r+ L r+ 24 r+ 31, o+ (o = 1)

Select the clusters that centaln the identified elements.

Select sampling units within each selected cluster based on SRS or systematic sampling, The number of sampling units
selected from each sample cluster Is approximately the same and equal to n/fc.

8 |f the population of the cluster exceeds the sampling interval |, that cluster |s selected with certainty. That cluster is
removed fram further consideration. Calculate the new proportion size, N*, the number of clusters to be selectad,
c* [=¢= 1), and the new sampling interval (*, Repeat this process untll each of the remaining clusters has a population
less than the relevant sampling interval. If b clusters have been selected with certainty, select the remalning ¢ - b clusters
according to steps 1 to 7. The fraction of units to be sampled from each cluster selected with certainty is the averall
sampling fraction n/N. Thus, for clusters selected with certainty, we would select n, (n/ NN, + N, + ... + N} units. The
units selected from clusters selected under two-stage sampling will therefore be n* =n-n, .

= o R W R

423



Chapter 14 - Sampling: design and procedures

424,

Example

International marketing research

Implementing the sampling design process in international marketing research is
seldom easy. Several factors should be considered in defining the target population. The
relevant element (respondent) may differ from country to country. In Furope, children
play an important role in the purchase of children’s cereals and may be seen as target
respondents. In countries with authoritarian child-rearing practices, however, the
mother or father may be the relevant target respondents, Accessibility also varies across
countries, In Mexico, 'upper class’ houses cannot be entered by strangers because of
boundary walls and servants, Additionally, dwelling units may be unnumbered and
streets unidentified, making it difficult to locate designated households. ™

Developing an appropriate sampling frame is a difficult task. In many countries, par-
ticularly developing countries, reliable information about the target population may not
be available from secondary sources. Government data may he unavailable or highly
biased. Population lists may not be available commercially. The time and money
required to compile these lists may be prohibitive, For example, in Saudi Arabia, there is
no officially recognised census of population, no elections and hence no voter registra-
tion records, and no accurate maps of population centres. In this situation, the
interviewers could be instructed to begin at specified starting points and to sample
every nith dwelling until the specified number of units has been sampled.

Given the lack of suitable sampling frames, the inaccessibility of certain respondents,
sich as women in some cultures, and the dominance of personal interviewing, proba-
hility sampling techniques are uncommon in international marketing research. Imagine
the problems involved in conducting probability sampling in the following example,

India’s vast diversity®*

Counting 20 official languages (other than English) a truly comprehensive marketing
research study in India would need to be executed in at least 8 languages. Language is
far from the only variable: there are diverse social, religious and culinary customs. The
vast diversity of the Indian population does not limit itself to regions but runs across
social strata. Most interesting for advertisers and consumer brands are the upper income
Inhabitants of cities like the capital New Delhl, Mumbai and Chennal, who most closealy
rasemble Westermn consumers, Together with the 100 million strong Indian middle class,
they form the prime target of most multinational companies. These groups form a stark
contrast with the 30% plus of Indlans who live in rural areas with minimal facilities — con-
trasts that make sampling in India & most complex affair.

Quota sampling has been used widely in the developed and developing countries in
both consumer and industrial surveys, Quota sampling has a long history of working
well in the UK, France and Germany, but is a sampling method that is seen as ‘unthink-
able’ for many US marketing researchers.™ Snowball sampling is also appealing when
the characteristic of interest is rare in the target population or when respondents are
hard to reach. For example, it has been suggested that in Saudi Arabia graduate students
be employed to hand-deliver questionnaires to relatives and friends.® These initial
respondents can be asked for referrals to other potential respondents and so on. This
approach would result in a large sample size and a high response rate.

Sampling techniques and procedures vary in accuracy, reliability and cost from country
to country. If the same sampling procedures are used in each country, the results may not
be comparable.*” To achieve comparability in sample compesition and representativeness,
it may be desirable to use different sampling techniques in different countries,



Intarnet and computer applications

Ethics in marketing research

The researcher has several ethical responsibilities to both the client and the respon-
dents pertaining to sampling. With regard to the client, the researcher must develop a
sampling design that best fits the project in an effort to minimise the sampling and
non-sampling ervors (see Chapter 3). When probability sampling can be used it
should be.

When non-probability design such as convenience sampling is used, the limitations
of the design should be explicit in any findings that are presented. It is unethical and
misleading to treat non-probability samples as probability samples and to project the
results to a target population. Appropriate definition of the population and the sam-
pling frame, and application of the correct sampling techniques, are essential if the
research is to be conducted and the findings used ethically.

Researchers must be extremely sensitive to preserving the anonymity of the respon-
dents when conducting business-to-business research with small populations,
particularly when reporting the findings to the client. When the population size is small,
it is casier to discern the dentities of the respondents than when the samples are drawn
from a large population, Special care must be taken when sample details are too revealing
and when using verbatim quotations in reports to the client. This problem is acute in
arcas such as emplovee research, Here a breach of a respondent’s anonymily can cost the
respondent a pay rise, a promotion, or their employment. In such situations, special
effort should be made to protect the identities of the respondents. In such situations, the
researcher has the ethical obligation to protect the identities of respondents, even if it
means limiting the level of sampling detail that is reported to the client and other parties.

Internet and computer applications

Sampling potential respondents who are surfing the Internet is meaningtul if the sample
generated is representative of the target population. More and more industries are
meeting this criterion. In software, computers, networking, technical publishing, semi-
conductors and graduate education, it is now feasible to use the Internet for sampling
respondents for quantitative research, such as surveys, For internal customer surveys,
where the client's employees share a corporate email system, an intranet survey is prac-
tical, even if workers have no access to the external Internet

To avoid sampling errors, the researcher must be able to control the pool from which
the respondents are selected. Also, it must be ensured that the respondents do not
respond more than once. These requirements are met by email surveys, in which the
researcher selects specific respondents, Furthermore, the surveys can be encoded to
match the returned surveys with their corresponding outbound emailings. This can also
be accomplished with web surveys by emailing invitations to selected respondents and
asking them to visit the website on which the survey is posted. In this case, the survey is
posted in a hidden location on the Web, which is pmtected by a password. Hence, non-
invited web surfers are unable to access it.

Non-probability as well as probability sampling technigues can be implemented on
the Internet. Moreover, the respondents can be pre-recruited or tapped online, as when
discussing access panels in Chapter 3, Tapping visitors to a website is an example of
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convenience sampling. Based on the researcher’s judgement, certain qualifying criteria
can be introduced to pre-screen the respondents. Even quotas can be imposed.
However, the extent to which gquotas will be met is limited by the number as well as the
characteristics of visitors 1o the site.

Likewise, SRS is commonly used. To prevent gathering information from the same
professional respondents (professional in this context meaning respondents who take
part in many surveys for their own enjoyment), some companies use a ‘click-stream
intercept, which randomly samples online users and gives them the opportunity to par-
ticipate or decline,

Microcomputers and mainframes can make the sampling design process more effec-
tive and efficient. Random-number generators are available in most data analysis
packages. For example; in Excel, the Random NMumber Generation Analysis Tool allows
you to sel a number of characteristics of your target population, including the nature of
distribution of the data, and to create a table of random numbers on a separate work-
sheet. Computers can also be used in the specification of the sampling frame. In
Chapter 5 a number of geodemographic information system providers were described,
Their database packages can also be used to store and manipulate sampling frames,
especially when the sampling frame is built up from multiple sources and duplicates
need to be identified and eliminated. Once the sampling [rame has been determined,
simulations can be used to generate random numbers and select the sample directly
from the database. Another example of sources of national sampling frames (and the
costs involved ), for households and businesses, can be seen at www.dentschepost.de and
www.royalmail.com.

Finally, in the following example George Terhanian of Harris Interactive Europe
[ www.harrisinteractive.com/europe] offers practical advice on managing a research
project online. Here we focus upon key sampling issues

Managing a project online®®

1 How do you select respondents for a survey?

Al times, agencies use a client listing of email addressas. Al othar Umes, they admin-
ister pop-up surveys. Large Intermet pangls are particularly useful when the interest
ligs in interviewing tiny proportions of the population. The panel approach will also
allow the agency to include validity checks within surveys. If a woman becomas a man
since completing her (or his) previous survey, then something is probably amiss. No
matter how the agency selects respondants, it should recognise that older respon-
dents will participate al higher rales than younger ones, and younger women at higher
rates than younger mean.

3 How do you ensure that biases due to panel learning da nol Influence the resufts?
Agencies can raduce or aliminate leaming by limiting the number of surveys Lo which
they invite panelists. varying the topics of these surveys, masking screening questions,
and measuring and commocting learming biases {through the conduct of validity studies)

3 Haow do you weight survey dala to ensure that the socic-gdemographic, attifudinal and

behavioural characteristics of the sample reflect those of the target population?
Mo agency should assert that demograhic welghting alone will guarantee representative-
ness. Panelists are likely to differ from target populations in nondemegraphic ways as
well, Agencies can best understand self-selection {onto the Imtemet, into the panel}
biasas by mounting parallel studies whercby they compare panel members (taking into
accounl panel growth, attrition and possible learning) to nationally representative sam-
ples interviewed through other modes. The agency can then use the information from the
nondntarnet study as a check and as a means for potentially adjusting the onling data.



Summary

Summary

Information about the characteristics of a population may be obtained by carrying out
either a sample or a census. Budget and time limits, large population size and small vari-
ance in the characteristic of interest favour the use of a sample. Sampling is also
preferred when the cost of sampling error is low, the cost of non-sampling error is high,
the nature of measurement is destructive, and attention must be focused on individual
cases. The opposite set of conditions favours the use of a census,

Sampling design begins by defining the target population in terms of elements, sam-
pling units, extent and time. Then the sampling frame should be determined. A
sampling frame is a representation of the elements of the target population. It consists
of a list of directions for identifying the target population. At this stage, it is important
to recognise any sampling frame errors that may exist, The next step involves selecting a
sampling technique and determining the sample size. In addition to quantitative analy-
sis, several qualitative considerations should be taken into account in determining the
sample size. Execution of the sampling process requires detailed specifications for each
step in the sampling process. Finally, the selected sample should be validated by com-
paring characteristics of the sample with known characteristics of the target population.

Sampling techniques may be classified as non-probability and probability techniques.
Non-probability sampling techniques rely on the researcher’s judgement. Consequently,
they do not permit an objective evaluation of the precision of the sample results, and
the estimates obtained are not statistically projectable to the population. The commonly
used non-probability sampling techniques include convenience sampling, judzemental
sampling, quota sampling and snowball sampling.

In probability sampling techniques, sampling units are selected by chance. Each sam-
pling unit has a non-zero chance of being selected, and the researcher can pre-specify
every potential sample of a given size that could be drawn from the population as well
as the probability of selecting each sample. It is also possible to determine the preci-
sion of the sample estimates and inferences and make projections to the target
population. Probability sampling techniques include simple random sampling, sys-
tematic sampling, stratified sampling, cluster sampling, sequential sampling and
double sampling. The choice between probability and non-probability sampling
should be based on the nature of the research, degree of error tolerance, relative mag-
nitude of sampling and non-sampling errors, variability in the population, and
statistical and operational considerations.

When conducting international marketing research, it is desirable to achieve compara-
bility in sample composition and representativeness even though this may require the
use of different sampling techniques in different countries. It is unethical and mislead-
ing to treat non-probability samples as probability samples and to project the results to
a target population,

Questions

1 Under what conditions would & sample be preferable 3 How should the target population be defined? How
io a cansus? A census preferable to a sample? does thiz definition link with the definition of a

2 Describe the sampling deslgn process. TRETHENNE (R RN Y. Arriet e
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4 What is a sampling unit? How |s it dilferent fram the
population element?

& Towhat extent may the availability of sampling
frames determing the definition of a population?

6 What gualitative factors should be considered in
determining the sample size?

T How do probability sampling techniques differ from
non-probability sampling techniquas? Whalt factors
should be considered in choosing between
prebability and non-probability sampling?

8 What is the |east expensive and least time
consuming of all sampling technigues? What are the
majer limitations of this technigue?

9  What is the major difference between judgemental and
carvenience sampling? Give examples of where each
of thesa techinigues may be successfully applied.

Exercises

10

11

13

14

15

Describe snowball sampling. How may the technique
be supported by qualitative research techniques?

What are the distinguishing festures of simple
random sampling?

Describe the procedure for selecting a systematic
random sample.

Describe stratified sampling. What are the criteria for
the selection af stratification variables?

What ara the differances betwesn propartionate and
disproportionate stratified sampling?

Describe the cluster sampling procedurs, What (s the
key distinction between cluster sampling and
stratified sampling?

1 A&company is planning a service that gives respite
and support to carers that look after ill or disabled
friends or family. It wishes to undertake a face-to-face
survey of the carers. What sampling technigue would
you recommend for this task? Detall the stages
imvolved in making this technigue work. What would
be the limitations and nearest alternative to the
approach that you have recommended?

2 Hewlett-Packard would like to conduct a survey of
business attitudes to the use of colour printers. Visit
either www.deutschepost.de or www.rayalmail.com
and write & report on what support these sites will
give you in terms of establishing an up-to-date and
accurate sampling frame, and the sampling
technigues you could use.

3 The Alumnt Office of your University would like to
conduct a survey of oncampus students who are In
their final year of study, The office wishes to
determine attltudes to jeining alumnl assoclations as
students prograss through further study and their
cargers, As a consultant you must devalop a quota
sample, What guota vanables would you use? Design

Video Case Exercise: Wild Planet

What sampling challenges do Wild Planet face in conducting sunweys with children and parents?
Evaluate the use of onling access panels in resolving these challenges.

428

a guota matrix. Base this matrix upon your chosen
variables and the proportions of these variables within
your University.

You work as the Marketing Research Manager for ABN
AMRD In Amsterdam, Managers would like to know if
the attitudes towards saving differ between athnic
groups. They wonder whether, given the variad
population aof the Netherlands, it |s meaningful to
segment the market according to ethnic background.
A survey s planned. You have been asked 1o design a
sampling plan for this task, Present vou plan to a
group of students representing the board of ABN
AMRD,

In a small group discuss the following issues: ‘Given
that many governments use sampling to check the
accuracy of vanous censuses and that non-response
rates 1o censuses arge growing, national decennial
censuses should be abolished in favour of the use of
existing databases and sample surveys’ and
‘Because non-sampling errors are greater in
magnitude than sampling errors, it really does not
matter which sampling method is used.’

video
case

—
=
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