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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

Survey sampling is essentially a strategy of planning for the collection of information on a population.
In cases where all entities in the population can be listed, statistical methodologies of sampling without
replacement play a key role. The design of a survey and its implementation depends on the type of
questions to be addressed, the degree of generality to be attached to the conclusions, and ultimately, the
resources available for conducting the survey and analysis of the results.

Political polls, customer satisfaction surveys, and personal interviews are pervasive in modern society
as mechanlsms to provide deClSIOn makers w1th lnformatlon to formulate or to ad]ust their strategies.

The
with
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O U]
regard to pohtlcal leadership. This is by no means a recent phenomenon as sampling
us work) has occurred for thousands of years. Survey sampling as a general methodolog

popuylation sampling as its rigorous theoretical basis are the subject areas of this partof 1SQ

The

methodology of survey sampling consists of a process of selecting a @ample of itg

poptlation, measuring these items, and then estimating population characteristics based or
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the sample. Reference [4] has defined the concept of a survey with the following descr
A survey concerns a set of items comprising the population.
A survey involves a population having one or more measurable properties.

A survey has an objective to describe the population agcording to one or more paramet
n terms of these properties.

A survey requires operationally a representationofthe population (frame) such as a lis
brder to facilitate the measurements on individual items.

A survey is applied to a subset of items from the frame that are selected according to
Hesign consisting of a sample size and aprobability mechanism for selection.

A survey proceeds via extracting measurements of the items in the sample.
A survey needs an associated estimation process to obtain parameter estimates for the
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part of ISO 3534 defines the terms used in the field of survey sampling and canbe
Fing of other International Standards.

Normative references

following documents, in whole or in part, are normatively refereneed in this docum
pensable for its application. For dated references, only the edition cited applies. H
ences, the latest edition of the referenced document (includinglany amendments) appli

B534-1:2006, Statistics — Vocabulary and symbols — Part-IxGeneral statistical terms and
obability

B534-2:2006, Statistics — Vocabulary and symbols — Part 2: Applied statistics

Terms and Definitions

the purposes of this document, the(terms and definitions given in ISO 3534-
8534-2:2006 and the following apply:

General terms

|
hlation
ity of items under consideration

RCE: ISO 3534-1:2006, 1.1]

1 to entry:{A population can be real and finite, real and infinite, or completely hypothetical.
est in this part of ISO 3534 is a finite population (3.1.2). Much of the field of sample survey (3.1.]
populations. The term population has superceded the term universe in usage. Populatid
frued to'involve a fixed point in time, as populations can evolve over time.

used in the

ent and are
or undated
bS.

| terms used

1:2006 and

Df particular
0) concerns
n should be

3.1.1

D

finite population
population (3.1.1) which consists of a limited number of items

Note 1 to entry: Survey sampling (3.1.21) concentrates solely on applications with a finite number of items in the
population. The number of items could be very large (for example, hybrid automobiles in Europe, artefacts in a
museum, sheep in New Zealand) but their number is finite. The number of items in the population is generally
denoted as N. The specific value of N may or may not be known explicitly prior to conducting the survey.

EXAMPLE1 The registry of citizens of a country is an example of a finite population with a know

© IS0 2014 - All rights reserved
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EXAMPLE 2 Although, generally, the population size N is known in advance, this situation need not be the case.
For example, the proportion of hybrid cars is of interest and observations could be taken at a checkpoint (e.g.
toll booth or toll plaza). The number of cars that pass through the booth on a given day would not be known in
advance, although the investigators would likely have a rough idea of the number from previous history. Perhaps
a digital photo is taken of a select number of these vehicles to determine if they are hybrid cars.

3.1.3
subpopulation
well-defined subset of the population (3.1.1)

Note 1 to entry: Sample surveys (3.1.20) often have multiple objectives. Although the primary objective may
concern the population as a whole, it is possible that select subsets are also of interest. For the example noted
in 3.1.2, hybfid vehicles or, alternatively, sub-compact automobiles, comprise subpopulations that may warrant
particular inferest. In some situations, the actual size of the subpopulation is unknown (e.g. number of téenjaged
children amgng tourists visiting EuroDisney) and the interest may centre on estimating this value.

Note 2 to enfry: In ISO 3534-2:2006, 1.2.3, the definition of subpopulation is “part of a population.” For sgirvey
sampling (3.].21), subpopulations that are well defined (specifically identifiable) are of primiayy interest rjther
than considgration of arbitrary “parts” of a population.

EXAMPLE Children in school in a province constitute a subpopulation of residents ef the province. Wotking
adults in thq province is another subpopulation among the residents of the province. Of interest but likdly to
be more difflicult to identify are homeless people in the province. The size of such a subpopulation is uspally
unknown.

3.14
superpopulation
expanded pppulation (3.1.1) that includes the population of interest

Note 1 to enftry: For inferential or assessment purposes, it can prove useful to imagine that the populatipn of
interest is embedded in a larger population having the base“population as a special case. Such a theorgtical
construct fagilitates the development of optimal sampling designs (3.1.28) and allows the calculation of sampling
design properties. The population of values can be tréated as a random sample (3.1.10) from a hypothgtical
superpopulaftion as opposed to a set of fixed values«from which random selection is used to constitute a sqmple
(3.1.8). Accqrding to Reference [2], the superpopulation concept can be given several interpretations| One
of the intergretations is that the finite population*(3.1.2) is actually drawn from a larger universe. This i the
superpopulafion conceptinits purest form. The superpopulation approach can be a useful device for incorporating
the treatmer|t of non-sampling errors (3.2.10):in survey sampling (3.1.21).

EXAMPLE For a stable country (cdnsistent political boundaries without immigration or emigratign), a
superpopulation could be the citizenry over the centuries. Thus, a decennial census (3.1.19) in such a coyntry
could reflectlan individual observdbion from its population size at a specific time.

3.1.5
sampling unit
unit
one of the ipdividtatparts into which a population (3.1.1) is divided

[SOURCE: 1§@23534-2:2006, 1.2.14]

Note 1 to entry: A population consists of a number of sampling units. The population could be divided into groups
of units which are distinct, non-overlapping, identifiable, observable, and convenient for sampling. Depending
on the circumstances, the smallest part of interest can be an individual, a voucher, a household, a school district,
or an administrative unit. This definition allows for the possibility in complex settings to have distinct sampling
units comprised of varying number of units. At a high level, the sampling unit could be school districts. Within
various school districts, the sampling unit could be individual households. Within a household, the sampling unit
could be school-age children.

Note 2 to entry: Every element of the population should belong to exactly one sampling unit. In some cases, the
population consists of individual elements, subunits, or items, but owing to the purpose of the sampling study,
it may be appropriate to group the individual elements into higher-level entities which then are treated as the
sampling unit of interest. For instance, the grouping could constitute clusters (3.1.6), each of which consists of a
set of elements.

2 © ISO 2014 - All rights reserved
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EXAMPLE In a multi-stage sampling (3.1.40) project, the first stage could use provinces as the primary
sampling units. In the second stage, the sampling units could be counties. In the third stage, the sampling units
could be incorporated towns.

3.1.6
cluster
part of a population (3.1.1) divided into mutually exclusive groups related in a certain manner

Note 1 to entry: For economies of sampling (3.1.16), it may be much more efficient to sample collections of sampling
units (3.1.5) that constitute clusters. Cluster sampling (3.1.38) is useful when the frame of sampling units is not
available. Cluster sampling can also be an integral part of multi-stage sampling (3.1.40), where a first-level stage

is given by towns, followed by a stage with apartment/condominium buildings as the next level clus
finally specific floors/stages/levels of the building. At the lowest level stage, all sampling units are.g|

Note|2 to entry: The definition given here differs from ISO 3534-2:2006, 1.2.28 which states /part of
divided into mutually exclusive groups of sampling units related in a certain manner.”

The phrase “of sampling units” is omitted in this standard to reflect sampling practices, such af
sampling.

EXAMPLE In investigating medical insurance fraud (overpayment to the-previder of medical s
easigr to obtain a sample (3.1.8) of patients and then examine all of their subnitted claims than to
population (3.1.1) of claims across many patients. Common examples of clusters include a household
ina
schopl.
3.1.
stra

subp
than

um
opulation (3.1.3) considered tobe more homogeneous withrespectto the characteristicsi
that within the total population (3.1.1)

Note|1 to entry: The plural form of stratum is strata.

Note|2 to entry: Stratification is the division.of a‘population into mutually exclusive and exhaustive

Note
to thi
char
the p
orvg

popy

3 to entry: The fundamental aspect of stratification is that the strata should be homogeneous

e characteristic of interest in the population. On the other hand, if the stratification is not r
hcteristic of interest (but wasyperformed for administrative convenience), there may be little

recision of estimation of thé population characteristic of interest. Further, it is advantageous if
riables that are the basis ‘ofthe stratification are highly correlated with the characteristic of i
lation.

Note
areas
econ|

may providethore homogeneous groupings of the sampling units (3.1.5). Such stratification n
bmic and administrative advantages in the efficiency in conducting the survey.

Note|5 to entryA fundamental difference between cluster (3.1.6) and stratum is that a stratum ough

ter, and then
xamined.

a population

multi-stage

ervices), it is
consider the
or residents

iven building, agricultural fields in villages, patients of medical¢ractitioners, and students in classes in a

nvestigated

strata.

with respect
blated to the
Or no gain in
the variable
terest in the

4 to entry: Stratification can proceed along a geographical basis with the presumption that contiguous

ay also have

to consist of

rathg
ofali

r homogeneous items whereas a cluster could consist of heterogeneous items. A common exa

m
ouséhold as a cluster that is generally heterogeneous with respect to ages of the members of ti{;

le is the use
household.

Note 6 to entry: A compatible definition is given in ISO 3534-2:2006, 1.2.29, but itis formulated slightly incorrectly.

A more correct definition is given here.

EXAMPLE Two examples are the stratification of a cat or dog population into breeds and a huma
stratified by gender and social class.

3.1.8

sample

subset of a population (3.1.1) made up of one or more sampling units (3.1.5)

[SOURCE: ISO 3534-2:2006, 1.2.17]

n population

Note 1 to entry: The selection of the sample should occur according to some specified procedure so as to obtain
information regarding the population. The sampling units chosen in the sample could be items, numerical values,

or even abstract entities, depending on the population of interest.
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Note 2 to entry: Although the definition suggests that any subset of the population could be a sample, in practice,
there is an underlying objective for constituting the sample. In other words, a sample is selected for a specific
reason in support of a survey. Even a census (3.1.19) that intends to examine every item in the population could

end up exam

3.19

ining a subset owing to difficulties in contacting every individual in the population.

sample size

n
number of s

ampling units (3.1.5) in a sample (3.1.8)

[SOURCE: ISO 3534-2:2006, 1.2.26]

Note 1 to enkry: Determination of the sample size occurs in virtually every sample survey (3.1.20) applic3

A typical ap
characterist
words, a sar
difference fr

Note 2 to en
the sampling
but owing to
of error and
many possib

3.1.10
random sa
sample (3.1

[SOURCE: I

Note 1 to enf
units (3.1.5)
of selection

a probability

Note 2 to ent
combination|
(3.1.24), the
of being sele

broach to determining the sample size is to specify a bound on the true but unknown popul
c to be estimated and to equate a function of the variance of the estimator to this bound- In
hple size is computed such that the estimated population characteristic is within 4ypre-sped
bm the population characteristic.

. A further complication in surveys is that the planned sample size could bethe potential samplé]
non-response (3.2.11), the actual sample size may be less than that determninied by fixing the m
the level of significance. There may be a difference between planned¢and actual sample size d
e unforeseen circumstances.

mple
8) constituted by a method of random selection

0 3534-1:2006, 1.6]

ry: The method of random selection can be suclvthat the actual probability of selection of sam
n the sample cannot be determined in advanceinor at the conclusion of the study. If the probabi
f each sampling unit can be determined, then the random sample is referred to more specifica
sample (3.1.13).

Fy: When the sample of n sampling units is selected from a finite population (3.1.2), each of the pog
5 of n sampling units will have, a’ particular probability of being taken. For survey sampling
particular probability for each-possible combination can be calculated in advance. The proba
Cted need not be identical foxreach sampling unit, depending on the sampling design (3.1.28) cho

Note 3 to e;[try: For survey sampling (3.1.21) from a finite population, a random sample can be selecte

differentsa
sampling wit
possibilities.

Note 4 to en
sample. The
the random §
sample is req

pling plans such assttatified sampling (3.1.32), systematic sampling (3.1.29), cluster sampling (3.1
h probability of sampling proportional to size (3.1.44) of an auxiliary variable (3.2.15), and many

[ry: Of particular interest are the actual observed values associated with the items in the rar
valuesmay be quantitative or reflect the presence of a specific characteristic. Results obtain
ample’provide the basis for understanding the population (3.1.1) as a whole. In particular, a ra
uired for the use of inferential statistical methods in the context of survey sampling.

tion.
htion
ther
ified

ry: In complex surveys, the sample size refers to the ultimate number of items-inh the final stage in

size,
Argin
e to

pling

lities

ly as

sible
blans
bility
sen.

d by
.38),
ther

dom
ed in
dom

Note 5 to entry: The definition given in this entry is, as noted, the same as that given in ISO 3534-1:2006, 1.6. This
definition presumes that the concept of random selection is understood from the context of probability theory.
Less formally, randomness in survey sampling involves a chance mechanism in the choice of sampling units placed
into the sample in contrast to a systematic or deterministic manner.

3.1.11

random sampling

act of formi

ng a random sample (3.1.10)

Note 1 to entry: The sampling (3.1.16) of n sampling units (3.1.5) is taken from a population (3.1.1) in such a way
that each of the possible combinations of n sampling units has a particular probability of being taken which can be
difficult or impossible to determine. This definition differs from that given in ISO 3534-2:2006, 1.3.5.
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EXAMPLE A computer program that employs a random number generator could be used to obtain a random
sample from a registry of individuals in a country or province.

3.1.12
simple random sample
probability sample (3.1.13) with each subset of a given size having the same probability of selection

Note 1 to entry: This definition is in harmony with the definition given in ISO 3534-2:2006, 1.2.24, although the
wording here is slightly different.

3.1.13

probability sample
random sample (3.1.10) in which the probability of selection of every possible sample (3]1.8) can be
detefmined

Note|1 to entry: The selection probability (3.1.15) of each sampling unit (3.1.5) can be determined.

EXAMPLE In sampling proportional to size (3.1.44), the selection probability is pélated to a spedific auxiliary
varidble (3.2.15).

3.1.14
representative sample
sample (3.1.8) for which the observed values have the same distribution as that in the populgition (3.1.1)

Note|1 to entry: The notion of representative sample is fraught witlpcentroversy, with some survey practitioners
rejedting the term altogether. Reference [6] noted the following six categories of meanings of representative
sampling in the non-statistical literature and attributed theseteo References [7], [8], [9], and [10] frorh their series
of arficles in the International Statistical Review:

1) peneral, unjustified acclaim, approbation for the data;
2) pbsence of selective factors;

3) mirror or miniature of the population. The'sample has the same distributions as the populationf
4) fypical or ideal case;

5) roverage of the population. Samiples designed to reflect variation, especially among strata;

6) probability sampling. A fermal sampling scheme to give every element a known, positive pirobability of
Kelection.

Note|2 to entry: This definition extends the definition given in ISO 3534-2:2006, 1.2.35 to a wider clasf of sampling
than|random sampling,to include for example judgment sampling (3.1.31). The starting point in ISO B534-2:2006
with|representativé.sampling is a random sample (3.1.10), whereas in this definition, the starting pojnt is sample.

3.1.15
selertion.probability
num|ber expressing the chance that a specific sampling unit (3.1.5) will be chosen

3.1.16
sampling
act of forming a sample (3.1.8)

Note 1 to entry: The general term “forming” is used since samples could arise from a random generation process,
a physical process, or a scheme that has little or no stochastic basis. Subsequent statistical inference necessitates
a random method for generating the sample, but sampling itself includes historically some methods that have
practical deficiencies.

Note 2 to entry: Sampling method is occasionally used as a synonym for sampling, although this practice is not
universal. Sampling method is also linked to sampling plan (3.1.24).

Note 3 to entry: This definition does not use “drawing” (in contrast to ISO 3534-2:2006, 1.3.1) as this suggests a
physical process of forming the sample that is not a necessary requirement.

© IS0 2014 - All rights reserved 5
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3.1.17

sampling with replacement
sampling (3.1.16) in which each sampling unit (3.1.5) is taken and observed, returned to the population
(3.1.1) before the next sampling unit is sampled

[SOURCE: ISO 3534-2:2006, 1.3.15]

Note 1 to entry: In this case, the same sampling unit may appear more than once in the sample (3.1.8). It is possible
that groups of units are sampled and then returned to the population before additional sampling occurs. Of course,

the actual pr

ocedure used has a bearing on the associated probabilities of selection.

Note 2 to entry: In sampling with replacement, the selection prohabilities (3.1.15) for the sampling units remains
unchanged f¢r each selection and the selections are independent.

3.1.18

sampling without replacement

sampling (3]1.16) in which each sampling unit (3.1.5) is included in the sample (3.1.8) fromthe populgtion
(3.1.1) oncelonly

Note 1 to entfy: In finite population (3.1.2) sampling (especially for small population size§), the generally prefgrred
procedure isfto use sampling without replacement since more precise estimators can b€obtained. However, these
gains are at fhe expense of possibly complicated formulae for estimated variances.

Note 2 to entfy: In sampling without replacement, the selection probabilities (3=1£15) for the sampling units change
from one sel¢ction to the next (depending on the outcomes) and, consequently,the selections are not indepengdent.
Note 3 to enflry: This definition is similar but not identical to the definitioh given in ISO 3534-2:2006, 1.3.16
3.1.19

census

examinatioh of each sampling unit (3.1.5) in a specified.finite population (3.1.2)

Note 1 to enfry: Many countries conduct a full headcoutit/on a regular basis (for example, every 10 years). These
efforts are challenging since, for example, some parts-of the population can be illusive (e.g. illegal immigrants)
and are difficult to include in the census. A censtisean also be conducted exhaustively for finite populatiops to
eliminate sanpling error (3.2.9) at the cost of additional effort over that incurred in sampling (3.1.16). A cdnsus
may not be appropriate for countries that maintain a complete registry of its population (e.g. Denmark).

Note 2 to enfry: Generally, a census is conducted with respect to a fixed timepoint and with respect to spedified
characteristfcs. For example, the decennhial census in the United States is conducted to characterize the populjtion
as of 1 April pf the year of the census.

Note 3 to entfy: The intent of a-Census is to examine every sampling unit in the finite population, butitis recognized
that practicall difficulties may«occur in reaching each sampling unit and further in obtaining complete informption
on the individual units.

3.1.20

sample sunvey

examinatiof ‘ebanalytic study of a finite population (3.1.2) using survey sampling (3.1.21)

Note 1 to entry: Sample survey comprises a vast array of tools and techniques for investigating the properties and
nature of a population (3.1.1). Questionnaires, interviews, mail surveys, and so forth come to mind as instruments
for collecting information on a population. The methodology of sample survey involves the careful selection of
samples in order to maximize the amount of information gleaned on the population relative to the effort expended.

Note 2 to entry: The objective of a sample survey is to gain extensive information and knowledge about the
population. The results of a sample survey can be of much higher quality than that which could be obtained from
a census (3.1.19) of the population, owing to the focusing of efforts and expertise on a subset of the population. In
the case of a census, the possibly overwhelming nature of exhaustively examining every item in the population
could lead to many non-sampling errors (3.2.10) that undermine the entire effort.

© ISO 2014 - All rights reserved
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3.1.21

survey sampling

process of selecting a sample (3.1.8) of sampling units (3.1.5) from a target population (3.1.1) to obtain
information regarding the characteristics of the items in the population

Note 1 to entry: Survey sampling in every day usage often implicitly suggests the methodology and can refer to
the general field of expertise associated with investigating finite populations (3.1.2) via questionnaires, opinion
surveys (3.1.23), political polls, and customer satisfaction surveys.

Note 2 to entry: This definition differs from the definition (sampling used in enumerative or analytic studies to
estlmate the values of one or more characterlstlcs ina populatlon or for estlmatlng how those characterlstlcs are
ve of survey

ling rather than the process itself as is given here.

22
[ survey
minary small-scale sample survey (3.1.20)

1 to entry: Prior to conducting the complete sample survey, a small-scale~study is reco
mine if there are difficulties in the instrument, questionnaire, or the sampling design (3.1.28).
uestionnaire, it could be determined that a query is ambiguous so that theresults obtained on t
pventually be useless. There could also be key omissions or it could be*determined that the inst

be improved.

sampling design (3.1.28) including implementation details

Note|1 to entry: Sampling plan and\sampling design are distinguished here in the same sense as [SO
distipguished between experimental plan and experimental design. The sampling design is rest
seledtion of sampling units (3:1.5) according to a possibly complex probabilistic scheme, which the

manher of estimation (324) to be conducted. Sampling plan includes the sampling design and d
complete implementation of the sampling process, including work assignments of personnel, py
queskionnaires, and€nyironmental conditions in the field.

mmended to
For example,
hat question
rument itself

4 can reflect

br polls) and

3534-3:2013
ricted to the
h implies the
etails on the
eparation of

[ interest for

the study, generally consisting of a list. It is possible that the list may be incomplete or contain some errors. For
example, an electoral register could contain individuals who have moved out of or into the voting district, contain
individuals who are deceased since the construction of the sampling frame, could contain duplicate entries, or
even contain convicted felons who are legally not entitled to vote and should be expunged from the records.

Note 2 to entry: This definition is different from ISO 3534-2:2006, 1.2.27 to emphasize the practical limitation in
constructing the sampling frame which may be an incomplete representation of the target population.

EXAMPLE Depending on the background information on the population, the sampling frame can be simple
but explicit or, in the extreme case, highly complex. In a famous survey, Reference [11] conducted a survey in
eastern India in which the sampling frame comprised an enumeration of the fields, a list of villages, and a set of
maps in different areas. From this heterogeneous material, a sampling frame was constructed and the study then
proceeded.
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3.1.26
dual frame

sampling frame (3.1.25) provided from two sources

EXAMPLE

from each so

3.1.27

A sampling frame could include telephone numbers selected from both landlines and cell phones.
It is not apparent in advance given a phone number as to which receiver it belongs, yet this information could
prove valuable at the analysis stage. There is also a potential problem in selecting the same individual twice (once

urce).

area frame

sampling fr

me (31 .25) consisting of non-overlanping geogranhic regions
e 4 O rr OO =) r o

Note 1toent
systems, the
motivation y
population (3

EXAMPLE
blocks, and t

3.1.28
sampling d
complete dg

Note 1 to ent
stratified san
groupings of
(3.1.15) for ¢

3.1.29
systematid
sampling (3|

Note 1 to ent
in the sampl
sample (3.1.9
If the sampli
biases or exd

Note 2 to ern
sampling is 1

'y: With the increasing availability of geographicinformation systems and portable global pgsitig
capability to undertake sampling (3.1.16) projects with area frames has been improved.A-’pra
nderlying area sampling is that, for many problems, there may be no current and decurate 1
.1.1) elements.

hen audit sales of all retail outlets on those sample blocks.

esign
scription of the structure of the sampling (3.1.16) and the subsequent analysis

ry: The description refers to the type of sampling to be undextaken [simple random sampling (3.1
hpling (3.1.32), cluster sampling (3.1.38), and so forth] and the sample size (3.1.9) or sizes if va
the sampling units (3.1.5) are considered. The description can also include the selection probab
ach sampling unit and possibly the probability of selection of each potential sample (3.1.8).

sampling
1.16) according to a partially deterministic structural plan

ry: With systematic sampling, the randomization of sampling is restricted. An initial starting
ng frame (3.1.25) could be randomlyJselected and then every k-th item thereafter to constitut|
). In systematic sampling, there.tends to be a fixed interval in time or space between items sele
hg frame possesses a cyclic pattern of a comparable length to the sampling interval, then inadve
essive variance estimatesqatthe analysis phase could be introduced.

ot entirely random:

sample (3.1.10

If one wanted to measure candy sales in retail stores, one might choose aysample (3.1.8) of

ning
tical
st of

city

.12),
rious
lities

boint
e the
cted.
rtent

try: This definition saries slightly from ISO 3534-2:2006, 1.3.12 by emphasizing that systematic

he or
hdom

should be

one type of systematic sampling, and it should be below the definition for “systematic sampling” in the concept

diagram.

EXAMPLE

Suppose a supermarket wants to study the buying habits of their customers. Using quasi-random
sampling, the supermarket manager can choose every 15th customer entering the supermarket and conduct the
study on this sample (3.1.8).
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3.1.31

judgment sampling

purposive sampling

sampling (3.1.16) constituted at the discretion of the surveyer

Note 1 to entry: Judgment sampling is not random sampling (3.1.11) as some sampling units (3.1.5) have zero
probability of selection while others are chosen whimsically. Even experts in the field are challenged to produce a
viable judgment sample in comparison to those constituted through sound statistically based sampling methods.

Note 2 to entry: Quota sampling (3.1.45) is an example of judgment sampling in which, for example, interviewers

Note
infor

popy

Note,

4 to entry: In judgment sampling, sampling units are selected by considering the availa
mation (often subjectively) with a view to ensuring a sample (3.1.8).that is an adequate refl
lation.

5 to entry: Each of the terms systematic sampling (3.1.29), guasi-random sampling (3.1.30), a

sampling can be viewed as a form of controlled sampling, as described by Reference [5] and Referenc

5A.6).

Note

6 to entry: In contrast to probability sampling (3.13), uncertainties cannot be evaluated f

Sam

ling.

3.1.32
stratified sampling

samj
diffd

Note
accu
aften
fram

Note

Note
para

Note
each

pling (3.1.16) such that the portions.of the sample (3.1.8) are selected independent

approximate
g the results

nwith other
agement) for
or managers
appropriate

ble auxiliary
ection of the

nd judgment
e [3] (Section

or judgment

y from the

rent strata (3.1.7) and that at least:one sampling unit (3.1.5) is selected from each stratyim

1 to entry: In some cases, theyportions are specified proportions determined in advance to
Facy in estimating population(3.1.1) characteristics. In other cases, the strata cannot be esta|
the sampling takes place-owing to the absence of information on the proportions. This occ
e does not contain information related to the basis of the stratification.

2 to entry: Items frem/within each stratum are often selected by random sampling (3.1.11).

3 to entry: If)stratified sampling is used, then the corresponding estimators (3.2.3) of th
meters (3.2.1).should take this into account.

4 to entry: This definition differs slightly from ISO 3534-2:2006, 1.3.6 since it is necessary t
samplé independently.

3.1.3

3

increase the
blished until
rs when the

e population

select from

stratified simple random sampling
simple random sampling (3.1.12) from each stratum (3.1.7)

[SOURCE: ISO 3534-2:2006, 1.3.7]

Note 1 to entry: If the proportions of items selected from the differing strata are equal to the proportions of

popu

lation (3.1.1) items in the strata, it is called proportional stratified simple random sampling.
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3.1.34

proportional allocation
procedure in stratified sampling (3.1.32) to allocate the number of sampling units (3.1.5) to different
strata (3.1.7) proportional to the number of sampling units in the strata

Note 1 to entry: An advantage of the use of proportional allocation is that the estimator (3.2.3) of the population
(3.1.1) total does not require the use of strata weights. In other words, the contributions to the population total
estimate, for example, is obtained by summing the observed values across all strata and then accounting for the
sample size and population size. This is an example of a self-weighting estimate.

3.1.35
optimum

allaocation

procedure i
(3.1.7) to oy

Note 1 to en|
involving th
(e.g. minimiz
variance of

Note 2 to e
compare the
the optimum

EXAMPLE
C=cy+
where
co
cp ist
np ist

To meet a specified total cost C, therrthe optimum total sample size n summed across the strata is g

by

(O

:l:l
ry: Particularly in cases with repeated sampling (say on an annual basis), it could be prude

is an overhead cost;

TO O tIoTr

stratified sampling (3.1.32) to allot the number of sampling units (3.1.5) to different st
timize an objective function

try: A variety of objective functions can be considered including those involving costs and o
b precision in estimation. Optimize can mean minimize or maximize dependinglon the situ

e cost, maximize precision, maximize the number of samples for a fixed total €est, or minimiz
estimator).

sample standard deviations within the strata to the assumed standard deviations used in obta
allocation.

Suppose the cost, C, of conducting a survey is

Zchnh
h

he unit cost for stratum h;

he sample size for stratum h (to be determined).

fo)ZNhGh/\/E;

n=

The allocati

ZNhGh\/a

ofiin each stratum is given by

rata

hers
htion
e the

nt to
ning

iven

nyp=n

Nyon/en

zNhGh/\/a

Reference [3] provides the optimal sample size if the goal is to meet a specified variance of the population

mean.

10
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3.1.36

Neyman allocation

optimum allocation (3.1.35) with the objective function equal to the variance of the estimator (3.2.3) of
the population mean or total

Note 1 to entry: The purpose of the method is to maximize survey precision, given a fixed sample size (3.1.9).
Neyman allocation, as the definition indicates, is actually a special case of optimal allocation (i.e. it minimizes the
variance of the estimator of the population mean).

EXAMPLE With Neyman allocation, the optimum sample size for stratum (3.1.7)h would be:

N,o,
’hh — n I Il
(Nlo-l +...+Nk0-k)
whete
i is the number of strata;
h is the sample size for stratum h;
h is the total sample size;

Vi is the population (3.1.1) size for stratum h;

Dh is the standard deviation of stratum h.

More sampling units (3.1.5) are selected from strata exhibiting greater variability or which are relatively
large.

—

3.1.37

posistratification
prodedure in stratified sampling (3.1.32)to"allocate the sampling units (3.1.5) to the diff¢rent strata
following the selection of a random sample (3.1.10)

Note|1 to entry: A possible application.of poststratification occurs in conjunction with simple random sampling
(3.1.12), in which the stratum (3.1} for each item in the sample (3.1.8) is identified after selection| If the strata
sizeqd are known, then appropriate/weights can be applied to the strata means. If the strata sizes airle not known
in advance, then the weights can be estimated according to the proportions observed from the sifple random
sample. Such a procedure,as suggested in this note, can be viewed as analogous to proportional allocqtion (3.1.34)
using the observed proportions. For large samples and for cases where the errors in the estimated weights
are 1pinor, poststratification can be almost as precise as the results that would be obtained from proportional
allocption.

3.1.38

clusker sampling
sampling (3.1.16) in which a random sample (3.1.10) of clusters (3.1.6) is selected and all the sampling
unit§ (371.5) which constitute the clusters are included in the sample (3.1.8)

[SOURCE: ISO 3534-2:2006, 1.3.9]
Note 1 to entry: The clusters are considered as the primary sampling units, as initially discussed in 3.1.5.

3.1.39
post cluster sampling
sampling (3.1.16) performed on clusters (3.1.6) from the initial random sample (3.1.10)

Note 1 to entry: The main difficulty faced in cluster sampling (3.1.38) is the lack of information relating to
composition of clusters. In such situations, the clusters are built on the basis of initial random sample, then a final
sampling is performed with these clusters as sampling units (3.1.5).
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Note 2 to entry: Thus the name “post cluster” which essentially means that clusters are formed afterwards and
not known beforehand. The term was coined by T. Dalenius, who first introduced the idea in his book Sampling in
Sweden, pp. 156-158.

3.1.40

multi-stage sampling

sampling (3.1.16) in which the sample (3.1.8) is selected by stages, the sampling units (3.1.5) at each stage
selected within the larger units from the preceding stage

[SOURCE: ISO 3534-2:2006, 1.3.16, modified — Used the word “selected” rather than “sampled” to avoid
a circular definition.]

Note 1 toent veral

criteria at th

Fy: Multi-stage sampling is different from multiple sampling. Multiple sampling is sampling byse
P same time.

Note 2 to enfry: The sampling method can be different for the various stages, such that the primacy-sampl
be selected Iy simple random sampling (3.1.12) while the final sample is obtained through systematic sam
(3.1.29).

b can
pling

EXAMPLE
second stage

In a multi-stage application, the first stage primary units could be provineeswithin a country, the
could be municipalities within provinces, and the third stage could be pre¢inets within municipallities.

3.1.41

two-stage
multi-stage

sampling
sampling (3.1.40) with two stages

Note 1 to enffry: After an initial sampling on n sampling units (3.1.5), another sampling is performed on the i

group of sanf

EXAMPLE
(alternativel

3.1.42
multi-stagy

pling units selected during the first sampling process.

One could first generate a sample (3.1.8) of ceuntries and then select a sample of prov
y, states, departments, or districts).

e cluster sampling

hitial

nces

cluster sampling (3.1.38) with two or more stages, each sampling (3.1.16) being made on clusters (31.6
in which the clusters already obtained by the preceding sample (3.1.8) have been divided

[SOURCE: 130 3534-2:2006, 1.3.11]

3.1.43
inverse sampling

sampling (3|1.16) that continues-until pre-specified conditions have been met based upon the resul
far obtained

[S SO

Note 1 to enftry: Inverse sampling is often used in surveys for rare items, e.g. rare diseases, in order to
sufficient number of\items in the sample (3.1.8) with the total number of items to be sampled being a rar
quantity.

get a
dom

EXAMPLE Random sampling (3.1.11) continues at a hospital until 10 instances of newborns having a|rare
congenital dISOTAeT OCCUT. ATTEr The Tentin Such Inatvidua der o, The Incidence rate of this disorder can be
estimated.

3.1.44

sampling proportional to size
sampling (3.1.16) such that the probability of selecting a sampling unit (3.1.5) is proportional to the size
of an auxiliary variable

Note 1 to entry: Sampling proportional to size is most useful when the sampling units vary considerably in size
because it ensures that the larger sampling units have a larger probability of getting into the sample (3.1.8). This
method also facilitates planning for fieldwork because a predetermined number of respondents are interviewed
in each unit selected, and staff can be allocated accordingly.
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Note 2 to entry: If sampling proportional to size is used, then the corresponding estimators (3.2.3) of the population
parameters (3.2.1) should take this into account. It can also be prudent to verify from the data that the auxiliary
variable which is the basis for the selection probabilities is indeed correlated with the population characteristic.

Note 3 to entry: Sampling proportional to size is sometimes designated as “PPS sampling” (i.e. probability
proportional to size). PPS sampling is particularly useful if the auxiliary variable is highly correlated with the
population characteristic of interest.

3.1.45

quota sampling
stratified sampling (3.1.32) where the sample (3.1.8) is selected in a non-random manner that conforms
to predefined structures

Note|1 to entry: Quota sampling is problematic since the selection of sampling units (3.1.5) being(non-random
precludes the use of standard inferential procedures. A particular concern with quota samplingis the evident bias
(3.2.F) in cases, for example, where the interviewer selects sampling units with a particular.conclufion in mind.
In light of the non-randomness of the sampling, the usual methods of uncertainty estimation are nof applicable.

Note|2 to entry: This definition is taken from ISO 3534-2:2006, 1.3.8 with the addition ef the phrase “that conforms
to priedefined structures” to reflect the use of quota sampling in survey sampling(3.1.21).

3.2 | Terms related to estimation

3.2.1
poppilation parameter
unkhown quantity corresponding to a characteristic of a population (3.1.1)

Note|[ 1 to entry: The objectives of sample surveys (3.1.20)@re typically to estimate (3.2.2) certaip population
parameters. Population parameters are usually symbolized by lower case Greek letters in italics.

Note|2 to entry: The definition given here differs from¥S0 3534-2:2006, 1.2.2. The value of a populatign parameter
could be known if a census (3.1.19) took place and each characteristic for each item in the populatipn were then
obtajned without error. Prior to conducting the'eensus, the population parameter would not be knoyn.

EXAMPLE Examples of population~parameters and the typical symbol used are populatipn total (7),
population mean (u), and population standard deviation (o).

3.2.2
estimate
obsdrved value of an estimator (3.2.3)

[SOYRCE: ISO 3534-12006, 1.31]

Note|1 to entry: Estimate refers to a numerical value obtained from observed values. With respect to ¢stimation of
apofulation parameter (3.2.1), estimator refers to the statistic intended to estimate the population pgrameter and
estimate refers\to the result using observed values. Sometimes the adjective “point” is inserted beforf estimate to
emprllasize that a single value is being produced rather than an interval of values. Similarly, the adject{ve “interval”
is inderted before estimate in cases where interval estimation (3.2.4) is taking place.

3.2.3
estimator
statistic used in estimation of the population parameter (3.2.1) based on a sample (3.1.8)

Note 1 to entry: An estimator takes into account the sampling (3.1.16) method and auxiliary information as
available and pertinent. An estimator could be the sample average intended to estimate (3.2.2) the population
(3.1.1) average which is appropriate for simple random sampling (3.1.12). Another estimator in the context of a
probability sample (3.1.13) could also be intended to estimate the population average although the formula for this
estimator would incorporate the probabilities of each item being selected in the sample.

Note 2 to entry: This definition differs slightly from ISO 3534-1:2006, 1.12, to place it in the context of sampling.

EXAMPLE The population total is commonly of interest. An estimator of the population total could be the
average value in the sample multiplied by the total number of items in the population, which would be appropriate
with a simple random sample.
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3.2.4
estimation

process of obtaining an estimate (3.2.2) from an estimator (3.2.3)

Note 1 to entry: Estimation in ISO 3534-1:2006, 1.36 is understood in a rather broad context to include point
estimation, interval estimation, or estimation of properties of populations (3.1.1). For the definition given here,
the emphasis is on point estimation.

3.2.5

standard error
standard deviation of an estimator (3.2.3)

[SOURCE: I

Note 1 to enf
as an abbrey

3.2.6

error of es
estimate (3]
thatitis int

[SOURCE: I§

Note 1 to entlry: The population characteristic could be the population total)population average, or proporti

items having

Note 2 toent
rounding, or
practitioners
the quality o

Note 3 to ent
the terms “vj
sampling (3.1

3.2.7
bias
expectation

[SOURCE: I

Note 1 to enf
lead to incor
estimators (J
variability c

Note 2 to enf
samples equ

0 3534-1:2006, 1.24]

ry: There is no (sensible) complementary term “non-standard” error. Standard error can be vi
iation for the expression standard deviation of an estimator.

[imation
2.2) minus the true value of the population parameter (3.2.1) or population (3.1.1) prop
ended to estimate

0 3534-1:2006, 1.32 — modified as per Note 3 to entry below.]

a specified property.

y: Error of estimation could involve contributions due tgsampling (3.1.16), measurement uncert3

other sources. In effect, error of estimation represents the bottom line performance of interg
. Determining the primary contributors to the errar of estimation is a critical element in asse
f a sampling activity.

ry: The definition given here differs slightly_from that given in ISO 3534-1:2006, 1.32 in that it
alue of the population parameter” rather.than merely “parameter”, owing to the context of s
.21).

of error of estimation (3:2:6)

0 3534-1:2006, 1.33}

ry: The existence, of bias can lead to unfortunate consequences in practice. For example, bias
rect decisiongfrom a political poll. On the other hand, in survey sampling (3.1.21), there are
.2.3) (e.g. ratio, regression, and product estimators) that are slightly biased but may have s

mpared.to the best unbiased estimator.

ryAnestimator of a population parameter (3.2.1) has zero bias if its average value over all po{

bwed

erty

on of

inty,
st to
5sing

uses
rvey

ould
tome
mall

sible

hls-this parameter. Some sampling textbooks refer to this property as design unbiased, althoug}r this

usage is not

universal.

Note 3 to entry: The term “expectation” is defined in ISO 3534-1:2006, 2.12.
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3.2.8
unbiased estimator
estimator (3.2.3) having bias (3.2.7) equal to zero

[SOURCE: ISO 3534-1:2006, 1.34]

Note 1 to entry: Estimators that are unbiased are desirable in that on average, they give the correct value.
Certainly, unbiased estimators provide a useful starting point in the search for “optimal” estimators of population
(3.1.1) characteristics. The definition given here is of a statistical nature. In every day usage, practitioners try to
avoid introducing bias into a study by ensuring, for example, that the random sample (3.1.10) is suitable for doing

estimation (3 2. 4) for the entlre populatlon However in many survey sampling (3.1.21 21) appllcatlons unbiased

Note
(3.1.4
censt
its eq
in th
exha

3.2.
non
erro

Note
be m

pling error
" of estimation (3.2.6) attributable to the process of sampling (3.1.16)

1 to entry: Since not all items in the population (3.1.1) are considered, the summary value fro
B) will likely vary from sample to sample and may differ from the populatiofi yalue [if it were obt
s (3.1.19)]. Sampling error refers to that part of the difference between the)population parametd
timate (3.2.2) due to consideration of a sample only. It is recognized that most values of the c

Lstive consideration of all items in the population.

10
sampling error
" of estimation (3.2.6) attributable to all causes other than through the process of sampl

1 to entry: Sample surveys (3.1.20) can be fraught\with difficulties in implementation. Basic

leadi
sam
part
and 4

Note
Thes
proc
resp

Note
The
size
more
Unfo,

Note
erro

ade from inaccurate recording of subject respofises to responses driven by a misunderstandi

g to non-response. Various methods have beén developed to overcome non-sampling errors. So
ling error include deficiencies in the samplingframe (3.1.25), dishonesty in respondents, negli
pof the interviewers or survey takers, among many possibilities. Additionally, cultural biases, in
mbiguous questions pose further difficulties.

2 to entry: Non-sampling errors could be human errors, possibly occurring during the statist
e errors can include, but are-not limited to, data entry errors, biased questions in a question
pssing/decision-making, imappropriate analysis, incorrect conclusions, and false information
bndents. The presence pf these errors are likely to make the estimate less precise.

3 to entry: Non-sampling errors are part of the total error that can arise from doing a statist
emainder of the-total error arises from sampling error (3.2.9). Unlike sampling error, increasiy
3.1.9) will nefhdve any effect on reducing non-sampling error. In fact, non-sampling errors
apparent With an increase in sample size (as the sampling error is reduced with increasing

rtunately;\itis virtually impossible to eliminate non-sampling errors entirely.

4 £0 ‘entry: Non-sampling errors occur from non-response, coding errors, computer proce

be

ed, may yield

n the sample
ained from a
r(3.2.1) and
haracteristic

e sample will differ somewhat from the population parameter, which could only be determined through

ing (3.1.16)

istakes can
of a query
urces of non-
gence on the
ferview bias,

cal analysis.
haire, biased
provided by

cal analysis.
g the sample
can become
sample size).

5sing errors,

sn the sampling frame, reporting errors, and other errors. Non-sampling errors are redy

ced through

data

cAItmE, Statistical adjuStents for TON-TESPOIISE, ald CIOSE attelntion to detail. NOT-SaInpHT

errors arise

during the course of almost all survey activities [even a complete census (3.1.19)], such as respondents’ different
interpretation of questions, mistakes in processing results, or errors in the sampling frame. The non-response
problem can result in biased estimates (3.2.2).

Note 5 to entry: Many techniques in survey sampling (3.1.21) (design or analysis stage) have been developed to
remedy or to mitigate the non-sampling errors noted previously.
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3.2.11
non-response
lack of an observed value for a sampling unit (3.1.5) included in the sample (3.1.8)

Note 1 to entry: Non-response represents missing values which can undermine the sampling design (3.1.28). Some
missing values can be eventually replaced with an observation through persistence of the investigators. In spite
of the best efforts of the investigators, non-response represents a potential source of bias (3.2.7) or non-sampling
error (3.2.10). The observations could be missing due to difficulties in implementing the sampling plan (3.1.24) or
due to refusals of some respondents (sampling units) to provide an observed value, possibly because they were

not home at the time of the survey.

Note 2 to en

v: The treatment of non-response is important to avoid reporting badly biased results. Method

in survey sarn
or repeated
person inter
be considerd
adjustment

Note 3toent
units [possil
are likely to

EXAMPLE
and unable t|
homeowner

3.2.12
question b
bias (3.2.7)

Note 1 to enffry: The survey instrument could be a questionngire or a script used by an interviewer.

EXAMPLE
the respondsg
suggestive o
where there
(e.g. religioul
procedures ¢

3.2.13

observational error

difference h

Note 1 to enf
and of the m

3.2.14
regression|

hpling (3.1.21) has been developed to handle non-response. From a logistical standpoint, callh

piew. Ultimately, having exhausted such methods at collecting the data, methods of imputation
d (zero imputation, mean value imputation, and regression imputation). The methéd of weig
an also be used to address the problem of non-response.

Fy: Non-response can be particularly problematicin circumstances where specifiegroups of sam
ly accounted for viastrata (3.1.7)] yield very different response rates. For example, telephone sui
bxperience different response rates for residences depending on the empleyment situation.

Situations that cause non-response include but are not limited ta lack of coverage, not at h
p answer. Lack of coverage occurs, for example, in agricultural séttings where the production
bardens or farmer’s market suppliers is not included.

as
attributable to the nature of a query in the surveyinstrument

Question bias is introduced if the wordingef a question is not appropriate and is misundersto
nts or by certain subsets of the respondents. Question bias also occurs if the wording of a quest
an answer that the surveyer has a pre-disposition to obtain. Question bias is not the case in situa
kpondent is unwilling or reluctant to provide a truthful answer to an otherwise appropriate que
5 affiliation, sexual orientation, illicit drug use, and so forth). In such cases, randomized resp
ould be used.[16]

etween a measured-value of a quantity and its true value

ry: In statisties)an error is not a “mistake”. Variability is an inherent part of things being meag
basurementprocess.

estimator

logy
acks

ttempts to contact are used. For example, failure to return a questionnaire could lead 'te an in-

ould
hing

pling
veys

ome,
from

bd by
onis
tions
stion
onse

ured

estimator (3

.23) adjusted by a linear function of one or more auxiliary variables

Note 1 to entry: Regression estimators are designed to take advantage of auxiliary information available on the
sampling units (3.1.5) and are strongly correlated with the population characteristic of interest. As the auxiliary
data (3.2.15) are generally available for the entire population (3.1.1), estimators (3.2.3) can be improved by using
this information.

EXAMPLE The study variable can be production in an agricultural field, while the auxiliary information in
this case can be the number of plants in the agricultural field.

16 © ISO 2014 - All rights reserved
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3.2.15
auxiliary data
additional information on sampling units (3.1.5) beyond the primary response variable

Note 1 to entry: The auxiliary data provides observed values for one or more auxiliary variables that could prove
useful in the analysis stage in estimating population characteristics. In particular, regression estimators (3.2.14)

and ratio estimators (3.2.16) rely on auxiliary data available on the entire population (3.1.1) coup
results from the sample (3.1.8).

led with the

Note 2 to entry: Auxiliary data can be used in the context of sampling proportional to size (3.1.44) where the size

relates to an auxiliary variable.

Note|3 to entry: Yetanother use of auxiliary data is to estimate the size of various strata (3.1.7) priog to conducting

a strqtified sampling (3.1.32) project.

EXAMPLE Other examples in this part of ISO 3534 that use auxiliary variables are‘included in (3.1.35),

(3.1.B6), (3.1.44), (3.2.14), and (3.2.16).

3.2.16

ratip estimator

estimator (3.2.3) that is one estimator divided by a second estimator, where the numerator
fron} the sample (3.1.8) of observed values and the values in the denominator are availablg
popylation (3.1.1)

Note|1 to entry: Ratio estimators are commonly encountered in finite' population (3.1.2)sampling (3
estimators also arise in two-stage sampling (3.1.41).

EXAMPLE1 Ifthestudy variable is the number of bullocks.orn a farm and the auxiliary variableis t
aratjo estimator can be used to estimate the mean numbgfof bullocks per farm.

EXAMPLE 2 The study variable is the estimation of the total number of tractors in a district (net
an ayxiliary variable). Let there be N villages in the\district out of which n villages have been rando

yi:is the total number of tractors in(the i-th randomly selected village.
k; : is the net sown area in the i-th randomly selected village.

i = yi / x; : is the total number of tractors per unit net sown area in the i-th randon
village.

3.2.17
Horyitz-Thompson estimator
estimator (3.2.3) that weighs the observed values by the inverse of their inclusion probabili

Note| 1 to entryy The Horvitz-Thompson estimator is a general-purpose estimator which can be
probpbility sempling plan (3.1.24). The probability that a sampling unit (3.1.5) will be included in the s
is depoted'wt: The Horvitz-Thompson estimator for the population total is given by

is obtained
for the full

.1.16). Ratio

he farm area,

area sown is
mly selected:

hly selected

ies

used for any
ample (3.1.8)

2&
ies i
where

s isthe set of indices for the sample;

yi isthe observed value for the item in the sample with index i;

m; is the inclusion probability for this item.

This estimator is unbiased.

© IS0 2014 - All rights reserved
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Note 2 to entry: In certain circumstances, the estimator of the variance of the Horvitz-Thompson estimator can
be negative.[13]

Note 3 to entry: The Yates-Grundy estimator of the variance of the Horvitz-Thompson estimator under the
Midzuno (1952) [12] scheme of sampling is always non-negative.

3.2.18

sampling fraction

proportion of sampling units (3.1.5) selected from a population (3.1.1), sub-population (3.1.3), cluster
(3.1.6), or stratum (3.1.7) to the total sampling units in a population, sub-population, cluster, or stratum,
respectively

Note 1 to enfry: The sampling fraction in most situations will vary from one sub-population, cluster, or stratum
to the next.

3.2.19
finite population correction

fpc
adjustmentifactor in sampling without replacement (3.1.18) from a finite population‘(3:1.2)

EXAMPLE In simple random sampling without replacement, the variance of the sample mean is (¢2/n)
(1 -n/N). The second term is the finite population correction. As the sampling fraction (3.2.18) approaches 1, the
finite populdtion correction in turn approaches zero. In contrast, a correction,is not warranted in sampling|with
replacement [3.1.17).
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https://standardsiso.com/api/?name=785eb0fec692c09ec9979a1d64ec97a1

A1l

ISO 3534-4:2014(E)

Annex A
(informative)

Methodology used to develop the vocabulary

General

The
and
stan

Cong
with
ofa

Inte
help

A.2

The
Amsdg
tran

Ade
Info

universality of application of this International Standard requires the employment, of
harmonized vocabulary that is easily understandable by all potential users of\applig
dards.

epts are not independent of one another, and an analysis of the relatignships betwe
in the field of applied statistics and the arrangement of them into concéptsystems is a [
coherent vocabulary. Such an analysis is used in the development of the vocabulary sped
mational Standard. Since the concept diagrams employed during.the development prg
Ful in an informative sense, they are reproduced in Figures A.1 t0.A.3.

Content of a vocabulary entry and the substitution rule

rican English and British English). For each langudge, the most appropriate term for t}
sparency of the concept in that language, i.e. not aliteral approach to translation, is cho

finition is formed by describing only those ¢hiaracteristics that are essential to identify {
'mation concerning the concept which, iSyimportant but which is not essential to its d¢g

put in one or more notes to the definition,

Whe
in th
ade
subg

n a term is substituted by its definition, subject to minor syntax changes, there should b
e meaning of the text. Such a Substitution provides a simple method for checking the
finition. However, where the:definition is complex in the sense that it contains a numb
titution is best carried outtaking one or, at most, two definitions at a time. Complete §

a coherent
d statistics

bn concepts
rerequisite
ified in this
cess can be

concept forms the unit of transfer between languages*(including variants within one language, e.g.

le universal
sen.

he concept.
scription is

e no change
accuracy of
er of terms,
ubstitution

of tHe totality of the terms will become difficult to achieve syntactically and unhelpful in conveying
meahing.

A.3| Conceptrelationships and their graphical representation

A.3.1 General

In tefminology work, the relationships between concepts are, as far as possible, based on the hierarchical
forntationmrof-thecharacteristicsof aspecies-Thisemablesthemostecomomicatdescriptionof a concept

by naming its species and describing the characteristics that distinguish it from its parent or sibling
concepts. There are three primary forms of conceptrelationshipsindicated in this Annex: the hierarchical
generic (A.3.2), the partitive (A.3.3), and the non-hierarchical associative (A.3.4).

A.3.2 Generic relation

Subordinate concepts within the hierarchy inherit all the characteristics of the superordinate concept
and contain descriptions of these characteristics which distinguish them from the superordinate
(parent) and coordinate (sibling) concepts, e.g. the relation of spring, summer, autumn, and winter to
season. Generic relations are depicted by a fan or tree diagram without arrows (see Figure A.1).
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season

T

spring summer autumn winter

Figure A.1 — Graphical representation of a generic relation

A.3.3 Partitive relation

Subordinat
spring, sumnj
inapproprisa
relations ar
multiple pa

A.3.4 Asg

Associative
partitive re
another wit
function, m
end (see Fig
arrowhead

e concepts within the hierarchy form constituent parts of the superordinate concept

e depicted by a rake, without arrows (see Figure A.2). Singular parts are depicted by one
ts by double lines.

mer, autumn, and winter can be defined as parts of the concept year. In compagrisen,
te to define sunny weather (one possible characteristic of summer) as part of a year, Part]

season

autumn

winter

spring summer

Figure A.2 — Graphical representation of a partitive relation

ociative relation

relations cannot provide the economies; it description that are present in generic
ations but are helpful in identifying the nature of the relationship between one concepf
hin a concept system, e.g. cause and effect, activity and location, activity and result, too
hterial and product. An associative re¢lation is depicted by a line with an arrowhead at
fure A.3). The exception is wher€ sequential activities are involved. In this case, the si
is in the direction of flow.

sunshine summer

Figure A.3 —Graphical representation of an associative relation
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Annex B
(informative)

Concept diagrams
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Figure B.1 — Basic sampling concepts
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standard error
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Figure B.2 — Estimation concepts
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Index of sampling terms

3.1.1 population

3.1.2 finite population
3.1.3 subpopulation
3.1.4 superpopulation
3.1.5 sampling unit
3.1.6 cluste
3.1.7 stratufn
3.1.8 sampl¢
3.1.9 sample size
3.1.10 rand¢m sample

Im sampling
3.1.12 simple random sample
3.1.13 prob4bility sample
3.1.14 reprgsentative sample

3.1.15 selection probability

3.1.16 samplling

3.1.17 samplling with replacement
3.1.18 samplling without&eplacement
3.1.19 censys

3.1.20 samplle survey

3.1.21 survey sampling
3.1.22 pilot survey
3.1.23 opinion survey
3.1.24 sampling plan
3.1.25 sampling frame
3.1.26 dual frame

3.1.27 area frame
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