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reword

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

Addresses provide one of the most common ways to unambiguously determine an object for purposes
of identification and location and yet they can vary considerably from country to country. For
example, in many Euro-centric countries reference to a road network in the address is common, while
addresses in countries such as Japan comprise hierarchies of administrative areas without reference
to thoroughfares. Addresses serve many purposes including postal delivery, emergency response,
marketing, mapping, utility planning, and land administration to name a few (ISO 19160-1).

A wide variety of address standards and/or specifications are in use around the world. The preparatory
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ards which are well integrated into various operational processes and in some case§ leg
SO 19160-1). In addition, ISO 19160-1 has been developed as an international standar
teroperability between existing and future address specifications.

Iso many stakeholdersinvolved in addressing: for address assignment (e.g. lo€al governme
Fators); for address use (e.g. customer service providers and electronicbusiness, local
vernments, utility service providers, election commissions); and for-finding addresses
livery and emergency response service providers). Relevant stakeholders were identi
preparatory work of the 19160 stage zero project as well as,during the developmen
1. These stakeholders are now either involved or aware of the dévelopment of the ISO 19
standards (ISO 19160-1).

organize, maintain, and provide address records, address authorities must create ma
bositories that replace the numerous, often isolatediand incomplete address data files fi
arts of an organization with one authoritative, integrated address database (e.g. US F
Moreover, it is common for address data from lgcal authorities to be aggregated at hig
tive levels (e.g. regional, state, national).

range of uses for addresses, as well as the need to share and aggregate address d
consistent framework for measuring and reporting the quality of address data. The goz

this framework. This documengt also recognizes that the wide range of uses for addre
the data quality evaluation process utilized will depend on the use of the addresses b
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The tempofal nature of addresses) their components, and the real-world objects they identify can m
it difficult fo determine if addresses are missing or incorrectly included in a dataset. An address is
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or are resfricted by other’components. These are just a few of the challenges faced by address ¢
stakeholdgrs that this’7document aims to overcome. Its objective is to ensure address data qualit
maintained and/of\improved by establishing a set of address data quality measures. Furthermore,
document fan beused to understand and communicate the quality of an address dataset when add
data aggrepation or sharing needs to be accomplished.
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Addressing —

Part 3:
Address data quality

1 [Scope

Thif document

— |is a profile of ISO 19157;
— |establishes a set of data quality elements and measures for describing the quality of address data;
— |describes procedures for reporting data quality;

— |provides guidelines for the use of the established set of data quality elements and m¢asures for
describing the quality of address data.

Thif document can be used by those evaluating and repofting the quality of address dqta such as
address data managers, address data aggregators, and address data users.

Thif document does not attempt to define minimum acceptable levels of quality for address flata.

2 |Normative references

The following documents are referred to«in the text in such a way that some or all of thpir content
conptitutes requirements of this document. For dated references, only the edition cited dpplies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

[SO[19115-1:2014, Geographic information — Metadata — Part 1: Fundamentals
[SO|19115-2, Geographic information — Metadata — Part 2: Extensions for acquisition and prdcessing
1SO[19157:2013, Geographic information — Data quality

1S0|19160-1:20154Addressing — Part 1: Conceptual model

3 |Termsand definitions

For|the'purposes of this document, the following terms and definitions apply.

[SO and TEC maintain terminological databases tor use 1n standardization at the following ad dresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at http://www.electropedia.org/

31
accuracy
closeness of agreement between a test result or measurement result and the true value

[SOURCE: ISO 3534-2:2006, 3.3.1, modified — NOTES 1 to 3 have been removed.]

© IS0 2020 - All rights reserved 1
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3.2

address

structured information that allows the unambiguous determination of an object for purposes of
identification and location

[SOURCE: ISO 19160-1:2015, 4.1, modified — Notes 1 to 6 to entry and EXAMPLES 1 to 4 have been
removed.]

3.3
address alias
one of a set of addresses (3.2) unambiguously determining the same addressable object (3.9)

[SOURCE: ISO 19160-1:2015, 4.3]

34
address class
description of a set of addresses (3.2) that share the same address components, (3:5), operatipns,
methods, relationships, and semantics

[SOURCE: IISO 19160-1:2015, 4.4, modified — EXAMPLES 1 and 2 have been remoyed.]

3.5
address component
constituent part of the address (3.2)

[SOURCE: ISO 19160-1:2015, 4.5, modified — Notes 1 and 2 to entty have been removed.]

3.6
address pgsition
position representing the address (3.2)

[SOURCE: SO 19160-1:2015, 4.7, modified — Note L.to entry has been removed.]

3.7
address reference system
defined sef of address components (3.5) andthe rules for their combination into addresses (3.2)

[SOURCE: ISO 19160-1:2015, 4.8]

activities ihvolving addresses)(3.2)
[SOURCE: SO 19160-1:2015, 4.6]

39
addressaljle object
object thatlmtay'be assigned an address (3.2)

[SOURCE: ISO 19160-1:2015, 4.2]

3.10
conformance
fulfilment of specified requirements

[SOURCE: ISO 19105:2000, 3.8]

3.11
correctness
correspondence with the universe of discourse (3.25)

[SOURCE: ISO 19157:2013, 4.5]

2 © IS0 2020 - All rights reserved
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3.12
data quality basic measure
generic data quality (3.23) measure used as a basis for the creation of specific data quality measures

[SOURCE: ISO 19157:2013, 4.7, modified — Note 1 to entry has been removed.]

3.13
dataset
identifiable collection of data

[SOURCE: ISO 19115-1:2014, 4.3, modified — Note 1 to entry has been removed.]

method of evaluating the quality (3.23) of a dataset (3.13) based on inspection of the items (3[.19) within

anyfthing thatcan be described and considered separately

[SOPRCE:'1SO 19157:2013, 4.18, modified — Note 1 to entry has been removed.]

3.20
metadata
information about a resource

[SOURCE: ISO 19115-1:2014, 4.10]

3.21
metaquality
information describing the quality (3.23) of data quality

[SOURCE: ISO 19157:2013, 4.20]

© IS0 2020 - All rights reserved 3
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3.22

profile

set of one or more base standards or subsets of base standards, and, where applicable, the identification
of chosen clauses, classes, options and parameters of those base standards, that are necessary for
accomplishing a particular function

[SOURCE: ISO 19106:2004, 4.5, modified — The NOTE has been removed.]

3.23
quality
degree to which a set of inherent characteristics of an object fulfils requirements

[SOURCE: IISO 9000:2015, 3.6.2, modified — Notes 1 and 2 to entry have been removed.]

3.24
standalong quality report
free text dpcument providing fully detailed information about data quality (3.23) evatudtions, respults
and measufres used

[SOURCE: ISO 19157:2013, 4.23]

3.25
universe of discourse
view of thg real or hypothetical world that includes everything of interest

[SOURCE: ISO 19101-1:2014, 4.1.38]

4 Conformance

Any addre$s product claiming conformance to this doc@¢ment shall pass all the requirements described
in the abstract test suite presented in Annex A as follows:

a) Address data quality shall be measured and'described as outlined in A.1 and A.2;

b) An address data quality measure shall pass the tests outlined in A.3;

c) Anaddress data quality evaluation\process shall pass the tests outlined in A.4;

d) Metadpta used to report the-quality of address data shall pass the tests outlined in A.5;

e) A stanflalone address dataquality report shall pass the tests outlined in A.6.

5 Symbols, notation, and abbreviated terms

5.1 Unif['ed modelling language
In this do ; i if1 i VIL).

ISO 19103 Conceptual schema language presents the specific profile of UML used in this document.

5.2 Package abbreviated terms

Abbreviated terms are used to denote the package that contains a class. Those abbreviated terms
precede class names, connected by a “_". The international standard in which those classes are located
is indicated in parentheses. A list of those abbreviated terms follows.

4 © IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=4e354b05176217993b4e85e88da6deae

IS0 19160-3:2020(E)

DQ Data Quality [ISO 19157]
MD Metadata [ISO 19115-1]

CI Citation [ISO 19115-1]

6 Describing the quality of address data

This documentis a profile of ISO 19157. The quality of address data is expressed by data quality elements
which are described by established data quality measures, the evaluation processes for carrying out
thoge measures, and the results of the evaluations. In addition, it is possible in some cases, o describe
thelquality of the measures or evaluation processes themselves. Finally, address data qudlity |s reported
as metadata or in standalone quality reports.

Figlire 1 provides an overview of quality for geographic data, which also applies to’address data.

re====) :}> Standalone qualitylreport
concerns geographic 1 ‘
data defined by is reported in
Data quality scope  [R7==-=="==-7mmmmmmm o Data quality ~ f---------------2{ 5
| R <2 2| Metadata 1501911
1 subdivides into 1 is expressed by
Result scope Data quality elemént

7y is described by

Data quality measure Data quality evaluation Data quality result Metaquality

Figure 1 — Conceptual model of quality for geographic data (Source: ISO 19157:2013)

Dii;Frent quality €lements and different subsets of the data may be considered when desfribing the
quallity of geographic data. In order to describe these, data quality units are used. A data quality unit is
the|combinationof a scope and data quality elements. Figure 2 describes a data quality unit.

Data quality::DQ_DataQuality +report

<> Data quality::DQ_Element}

Figure 2 — Data quality unit (Source: ISO 19157:2013)

The concept of a data quality unit is important for measuring the quality of address data. Address
datasets often include data from multiple sources as well as different types of addresses (known
as address classes in ISO 19160-1). For example, an address data aggregator could be managing
addresses used solely for mailing as well as addresses used only for location purposes. Data quality
measures appropriate for one use or classification may not be appropriate for the other. In this case,
the data quality unit establishes the scope (e.g. postal addresses vs. emergency services, post boxes vs.
thoroughfare addresses) and the element being measured.

© IS0 2020 - All rights reserved 5
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Requirement 1. The quality of address data shall be described per data quality unit and data quality
element, in conformance with ISO 19157.

7 Data quality elements for address data

This clause establishes the set of data quality elements from ISO 19157 for describing the quality of
address data. The quality of address data is described according to data quality elements defined in

ISO 19157:

— completeness;

— logicallconsistency;
— positignal accuracy;
— tempoyal quality;
— themafic accuracy;

— usability.

The quality elements of address data are identical to ISO 19157 and are shewn in Figure 3.

—> DQ_Completeness

DQ_C¢mpletenessCommission

DQ_LompletenessOmission

+derivedElement 0.
‘ DQ_Element
< 4
DQ_LogicalConsistency <l—

DQ_UsabilityElement

DQ_ConceptualConsistency | ———

DQ_PositionalAccuracy <

DQ_DomatnCensistency —

DQ_AbsoluteExternalPositionalAccuracy [ |

DQ\FormatConsistency

DQ_RelativePositionalAccuracy 1

DQ_TopologicalConsistency DQ_GriddedDataPositionalAccuracy — |——

—> DQ_ThematicAccuracy:

DQ_ThematicClasSificationCorrectness

DQ_N¢nQuahtitativeAttributeCorrectness

DQ_TemporalQuality

<t+—

DQ_AccuracyOfATimeMeasurement

DQ_TemporalConsistency

DQ_QuantitativeAttributeCorrectness

DQ_TemporalValidity

Figure 3 — Quality elements of address data (Source: ISO 19157:2013)
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Measuring the quality of address data

General

This clause establishes measures that are relevant to address data. According to ISO 19160-1, address
data consists of the following general classes:

a)
b)

Address;

Address component;

‘)
d)
Wit

Req
and
Obj

The
med
rec
for
sha

Req
defi

8.2

8.2

Completeness is~defined (ISO 19157) as the presence and absence of features, their atty

reld

a)

Addressable object;

Reference object.

hin these classes, errors may occur at one or more of the following levels:

item (e.g. an address or component missing or incorrectly present in a dataset);
attribute (e.g. an incorrect primitive type or value);

relationship (e.g. an incorrect or missing relationship between addresses, address
address components).

uirement 2. A data quality measure for address data¢shall test for errors at the item

ect and Reference Object) defined in ISO 19160-1:20%5,/6.2.

measures for quality elements of address data“are identical to the standardized d
isures in ISO 19157. However, due to the nature of data quality and geographic data, thig
gnizes that a standardized list of data quality measures cannot be complete. It may be
hn address data quality evaluator to define additional data quality measures. If so, thesg
1 be described according to the structure given in ISO 19157.

uirement 3. Any measure specific to addressing shall be described according to the ¢
ned in [SO 19157.

Completeness
1 General
tionships. It.Consists of two data quality elements:

commrission: excess data present in a data set;

omission: data absent from a data set.

classes, or

, attribute,

or relationship levels for one or more general address. classes (Address, Component, Alddressable

hta quality
document
necessary
P measures

bmponents

ibutes and

b)

Completeness errors may be reported as:

individual errors;
total number of errors;

rate of error (number of errors in relation to the number of relevant items).

Completeness should mainly be used at the general address class (Address, Component, Addressable
Object and Reference Object) level. While it is possible to measure completeness of attributes of
addresses or relationships between address classes, it is recommended that careful consideration
first be given to logical consistency before using completeness for this purpose (e.g. using the logical
consistency measure to identify a child address that has a relationship to more than one parent address).

©IS
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Methods for measuring completeness of address data are provided in Annex B.

8.2.2 Commission

Measuring for commission in address data involves determining if there are excess items in the general
address classes or the attributes and relationships of those items. There are several approaches to
measuring for commission in address data such as checking for items that are out of scope based on
product specification.

EXAMPLE 1

Address positions are checked against specified administrative boundaries for excess items

if address positions outside specified boundaries are present in the dataset).

(i.e.

EXAMPLE 2
types are pi

The concey

EXAMPLE 3
references t

Checking f]
that should

EXAMPLE 4
attributes o

It is also p
present in
checks ma
interactive

EXAMPLE 5
population
seems exces

EXAMPLE 6
permits isst
of permits i

8.2.3 Omission

Measuring
address clz
done by:

a) Checki
EXAMHE

An address dataset is tested for excess items to ensure that only specified addressable ‘el
esent.

tual schema of the dataset may also be used to check for excess items.

Address component values are validated with the reference object to which the compo
o ensure there are no excess values present.

pbr duplicate items is another approach to measuring for commission’in an address dat
be undertaken.

Inspection for duplicate address records is carried out by eXxact matching the components
f each address to all other addresses in the dataset.

pssible to conduct non-quantitative commission checks by comparing the number of it
an address dataset to expectations based on other sources. Non-quantitative commis
y only indicate potential completeness errors and often require further investigation
review, field survey).

Record counts in a residential address dataset of a city are compared to population counts
per housing unit estimates obtained from(a recent survey to determine if the number of rec
sive given the population/population per unit estimates of the city (i.e. potential excess items).

A count of recently added records to a jurisdiction’s address dataset is compared to hou

bsued (i.e. potential excess items):

for omission in address data involves determining if there are missing items in the gen
|sses or the attributes and relationships of those items. Checking for missing items maj

ng thatallitems that are in scope based on product specification are included in the data

LEA. % An address dataset is tested for missing items by validating that all expected address

ject

hent

hset

and

Pms
bion
e.g.

and
brds

King

ed in thatjurisdiction to determine if the number of added records seems excessive given the nunhber

pral
F be

set.

hble

object {

ypes are present.

b)

schema of the dataset are included.

EXAMPLE 2

references to ensure that all expected values are present.

EXAMPLE 3

Checking that all items present in a source known to be correct are included in the dataset.

references to ensure that all expected values are present.

d)

Comparing the number of items to expectations based on other sources (non-quantitative).

Checking that all mandatory components, attributes, and relationships based on the conceptual

Address component values are validated with the reference object to which the component

Address component values are validated with the reference object to which the component

© IS0 2020 - All rights reserved
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EXAMPLE 4

A count of records in a jurisdiction’s address dataset is compared to housing permits issued

in thatjurisdiction to determine if the number of records seems exceedingly low given the number of permits

issued (i.e. potential missing items).
Logical consistency

1 General

Logical consistency is defined in ISO 19157 as the degree of adherence to logical rules of data structure,
attribution, and relationships. It consists of four data quality elements:

conceptual consistency: adherence to rules of the conceptual schema;
domain consistency: adherence of values to the value domains;

format consistency: degree to which data are stored in accordance with the physical s
the data set;

Evalluating logical consistency of a dataset requires knowledge of the.legical rules (concept

and|
estd

8.3

Med
reld

EXA
EXA

EXA
iden]

Add

physical) that apply to the dataset. This document uses the conceptual model in ISO
iblish how logical consistency is applied to address data.

2 Conceptual consistency

suring conceptual consistency involves determiining whether or not an item, at

MPLE1  All addresses in a dataset are checkedito ensure that they have at least one address c

MPLE 2  All address aliases in a datasetdre checked to ensure that they have an AddressAlias]

MPLE 3 All child addresses in a dataset are checked to ensure that they have only one paj
tified in the dataset.

ress assignment rules areseften used by addressing authorities to assign addresses t

or ¢bjects. These rules may‘\apply at a national, regional, or other administrative level.

var
of t
imp

EXA

ation of address assignment schemes around the world, defining address rules is outsid
his document. However, checking for adherence to address assignment rules when they

ortant part of address data quality.
MPLE 4  Address numbers are checked for conformance to thoroughfare side/parity rules.

MPLE 5.€_Thoroughfare name types of addresses in a dataset are consistent with the cardin|
s (e.g.all'boulevards must run east/west) of the reference object.

fructure of

topological consistency: correctness of the explicitly encoded topological characteristics of a data set.

1al, logical,
19160-1 to

tribute, or

tionship adheres to the rules of the conceptual schema of the address dataset being evalyated.

mponent.

L

ype.

ent address

b locations
Due to the
b the scope
exist is an

al direction

Cdata quality elements (domain consistency, positional accuracy, thematic accuracyj

may also

ata quality
included in

the conceptual schema (e.g. address assignment rules provided as metadata of the address dataset).

Some address components relate to other components and these relationships can be tested for
conformance using conceptual consistency measures.

EXAMPLE 6

Box numbers could be in scope of a post office. If each box number at a post office is unique, the post

office component is the scopeComponent (superordinate component) and the box number is the valueComponent
(subordinate component).
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Address component relationships may be topological in nature. These constraints may be expressed
explicitly or implicitly in the conceptual model of an address dataset. In either case, conceptual
consistency measures can be used to test for conformance to the conceptual model.

EXAMPLE 7  Checking that the city associated with an address is found within the associated state.
EXAMPLE 8  Checking that the thoroughfare name associated with an address is found within the associated

municipality.

8.3.3 Domain consistency

Address dpta Includes several vall P values] for
address components and attributes. Some value domains may be found in the conceptual schiemp as
codelists ($ee ISO 19160-1 for Core and Lifecycle codelists) or valid datatypes for specificfields [e.g.
preferencel.evel: Integer) while others may be established through product specification (e.g-g€ographic
or adminigtrative scope) or with locally defined values. Domain consistency measures are usedl to
check that|address data is consistent with the value domains established by the congeptual schemp or
otherwise [specified. However, even without these specified domains, domain conSistency can still be
used to indicate errors (e.g. finding country names in the data that do not existin the real world) of for
indicating potential errors (e.g. values in a field that are inconsistent with the/dataset as a whole).

EXAMPLE 1  AddressStatus is checked for values other than 'unknown', 'official, or 'unofficial'.

EXAMPLE 2 AddressComponentType thoroughfareName is validated against its reference object (e.g. stireet
centerline f{le).

EXAMPLE 3] AddressComponentType postCode is verified with*the postOfficeName associated with|the
address.

8.3.4 Format consistency

Address dqta may be stored and shared in many_different formats (e.g. rDBMS, text, XML). Prodluct
specificatipns state the required format while address dataset specifications state the supposed acfual
file format| Format consistency can be used to:eheck that the address dataset is in the format statedl by
its specificption or the format required by aproduct specification. It is also possible to measure forjnat
consistency of attributes of address data (e.g. attribute data types).

EXAMPLE 1| The file type of an address dataset is confirmed to be in the format required by a profluct
specificatioh.

EXAMPLE 2 A 5-digit, numericpost code field is verified that it contains only five numbers.

8.3.5 Topological consistency

Topological constraints in address data are typically defined (explicitly or implicitly) in the concepfual
schema of|the, address dataset and should be reported as conceptual consistency. The topological
consistency measures in ISO 19157 generally do not apply to address data. It may be necessary fof an
address data-quality evaluatorto define additional dataquali asy ,

described according to the structure given in ISO 19157.

8.4 Positional accuracy

8.4.1 General

Positional accuracy is defined as the accuracy of the position of features within a spatial reference
system. It consists of three data quality elements:

— absolute or external positional accuracy: closeness of reported coordinate values to values accepted
as or being true;
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— relative or internal positional accuracy: closeness of the relative positions of features in a dataset to
their respective relative positions accepted as or being true;

— gridded data positional accuracy: closeness of gridded data spatial position values to values accepted
as or being true.

8.4.2 Absolute or external positional accuracy

In most cases, addresses are represented as points on maps or in mapping applications. The positional
accuracy of an address point or an addressable object point may be checked against an external source
thatuis considered to he accurate for mmmp]p solurce mnpping or by field survey The differences
between such pairs of measurements gives the absolute positional accuracy, which may bé\lecorded as
ardot mean square error, or as the number of errors in excess of a pre-defined level (i.e~grogs errors).

EXAMPLE1 An address position with an AddressPositionType of “parcel centroid”(is,checked against a
reference dataset (parcel layer) that has parcel centroids accepted as being true.

EXAMPLE 2  The position of an addressable object with AddressPositionType of(“front door” is vefified in the
reallworld with survey tools against the position of the real world object (front door).

8.4]3 Relative or internal positional accuracy

Relative positional accuracy (the relative positioning of pointsirelative to one another), is pot usually
applicable to address data, but could be used for positional/coordinate values relative to| addresses
within the same dataset that exhibit the same address components (e.g. similarly numbered|properties
within the same thoroughfare).

EXAMPLE Address numbers along a thoroughfare thatare assigned in sequential order can be dhecked that

the position of each is correct in relation to the othexs (€.g. horizontal position of address ‘5 Cherbourg Ave’ is
betyveen the horizontal positions of addresses ‘3 Cherbourg Ave’ and ‘7 Cherbourg Ave’).

8.414 Gridded data positional accuracy

Address data is not usually held as-gridded data, therefore gridded data positional accufacy is not
relgvant for address data quality.

8.5 Temporal quality

8.5]1 General

Temporal quality’is defined in ISO 19157 as the quality of the temporal attributes andl temporal
reldtionships of features. It consists of three data quality elements:

— |accuraeyof a time measurement: closeness of reported time measurements to values acdepted as or
knewir to be true;

— lamnaoral consistencyu: carractnose ofthe ordor of ouvantgc:
oo te e y—Ccorreceies T—ctt e r—or-ev =2)

..........
— temporal validity: validity of data with respect to time.

NOTE The date/time format is defined in ISO 8601-1.

8.5.2 Accuracy of time measurement

The point or period of time at which an address, addressable object, or address component is inserted
into or superseded in an address database may be captured for data management purposes (i.e.
beginLifespan and endLifespan). The time a real world addressable object becomes valid or invalid may
also be captured (i.e. validFrom and validTo). Accuracy of time measurements can be used to check for
the closeness of these times compared to what is known to be true.
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8.5.3 Temporal consistency

According to ISO 19160-1, addresses, address components, and addressable objects all have the
attributes lifecycle and lifecycleStage. The attributes of the Lifecycle type can be checked using
temporal consistency measures. The temporal relationships between classes may be tested as well.

EXAMPLE 1 The validFrom date of an address is confirmed to be earlier than its validTo date.

EXAMPLE 2  The beginLifcycle date of an addressable object is confirmed to be earlier than the date from
which it is unambiguously determined by its associated address (i.e. addressedFrom).

8.5.4 Temporal validity
Any addre§s data within the DateTime domain can be checked with temporal validity measurges;
EXAMPLE 2018-03-21 is a valid date.

The rules ¢lescribing the validity of data with respect to time may be part of the céneeptual schgma.
It may be 1leported either as temporal validity or as conceptual consistency if theuaules are part of{the
conceptual schema.

8.6 Thematic accuracy

8.6.1 Gejneral

Thematic dccuracy is defined (ISO 19157) as the accuracy of quantitative attributes and the correctiness
of non-quahtitative attributes and of the classifications of features and their relationships. It consis{s of
three datalquality elements:

a) classifjcation correctness: comparison of the classes assigned to features or their attributes fo a
univerge of discourse (e.g. ground truth or reference data);

b) non-qyantitative attribute correctness: measure of whether a non-quantitative attribute is corfect
or incqrrect;

c) quantitative attribute accuracy: closeness of the value of a quantitative attribute to a value accepted
as or Known to be true.

Thematic dccuracy errors may be\reported as:
— errors|(individual);
— numbdqr of errors (total);

— rate oflerror (ntumber of errors divided by number of items, which may be expressed as a fractioh or
as a pdrcentage).

8.6.2 C(Classification-correctness

Determining classification correctness for address data means checking that all items (occurrences) for
each object class are classified correctly.

The object classes in ISO 19160-1 and corresponding classifications are shown in Table 1.

Table 1 — Classifications of address object classes in ISO 19160-1

Object class Object classification
Address Address Class
Address Alias Address Alias Type
Address Component Address Component Type
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Table 1 (continued)

Object class
Addressable Object

Reference Object

Object classification
Addressable Object Type
Reference Object Type

cking these may be done by:

a) Checking values for reasonableness, i.e. are values different from those that are to be expected
from the scope of the dataset (e.g. are there Addresses with a different Address Class from that

specified in the dataset scope?);

EXAMPLE1  The value of an attribute falls outside of the domain specified. For examplé, aph address is
classified as being of Address Class "basic address” when no such class of Address existss

b) [Checking values against an external source of data that is considered to be-true, e.g|from field
observation or survey, or other records.
EXAMPLE 2  Anaddressable object classified as a building is determined through field observption to be a
vacant land parcel.

8.6]3 Non-quantitative attribute correctness

For|address data, non-quantitative attribute correctness means, for each object class inclyded in the

datpset (in ISO 19160-1, Address, Address Component, Addressable Object, Reference Object), checking

if all attributes for each occurrence are correct.

Checking this may be done by:

a) |Checking values for reasonableness, i.e. are-values different from those that are to bp expected

from the scope of the dataset.

EXAMPLE1  An address has a component thoroughfare name that does not exist in the co
locality or administrative area.

EXAMPLE 2 There are slight différences in spelt names (e.g. of thoroughfares, localities) whi
to be typographic errors.

EXAMPLE 3  The valu¢ of-an address component does not match with the expected value b
value of other addresscomponents. For example, an address has a road name of "Mildred Road",
number value is conSistént with the address range for "William Avenue".

responding

Ch are likely

ased on the
however its

b) [Checking values-against an external source of data that is considered to be true, e.g]from field
observationior'survey or other records.
EXAMPLEA  The AddressComponentType is of a certain value, but the ReferenceObject dataspt type does
not match with that value. For example, an address contains a component called "suburb", However, the
related ReferenceObject dataset is called "city".
EXAMPLE 2 Imagery used against address to ChecK it the addressable ODJect exiSts.
EXAMPLE3  An address position with an AddressPositionType of “front door” is confirmed through
imagery to be at the front door of the addressable object.

8.6.4 Quantitative attribute accuracy

Quantitative attributes in address data are rare. However, the conceptual model in ISO 19160-1
includes the quantitative attribute preferenceLevel found in the Address class and in the Core type
AddressComponentValue. These attributes and those found in profiles of ISO 19160-1 with quantitative
data types (e.g. integer) can be checked using quantitative attribute accuracy measures.

EXAMPLE An address in an address dataset has a preferenceLevel of 2 but it does not have a related (alias)

address with preferenceLevel of 1.
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8.7 Usability

The usability data quality element may be used to indicate an address dataset’s suitability for a
particular application. It may also be used to declare an address dataset’s conformance to a specification.
This is accomplished by aggregating several quality results and reporting them as a single result for the

usability el
EXAMPLE 1

EXAMPLE 2
fulfilled.

ement.
An address authority declares their dataset suitable for mailing purposes.

An address dataset provider indicates that all requirements in the referred specification

The usabil
cannot be

EXAMPLE 3

See C.5 for
the usabili

9 Evalu

9.1 Gen

Evaluating
dataset be

address dataset meets the requirements stated in its data preduct specification or user requireme

Not all add
applicable
level (e.g.
often inter
errors (e.g
is respons
while adhe

overed by the other data quality elements.

An evaluation method is developed that assigns a confidence score based on levels ofiquality.

an example of aggregating several quality results and reporting them as)a‘single resulf
y element.

ation of the quality of address data

bral

the quality of address data requires identifying the applicable elements and measures foy
ng evaluated. Address data quality elements provide-a means for determining how wel

ress data quality elements are applicable to alltypes of address datasets. Some are
at the file level (e.g. format consistency), while others are more applicable at the inst3
hon-quantitative attribute correctness). -Eurthermore, address data quality elements
related. For example, an incorrect placeChame on an address record could generate mulf
completeness, domain consistency,thematic accuracy). The address data quality evalu
ble for identifying the applicable.elements and measures for the dataset being evalud
ring to the following rule:

for an
eleme

user r¢quirements shall be considered applicable.

Requiremégnt 4. All applicablé’address data quality measures shall be applied to the identified add

data quali

Requireme¢nt 5. The evaluation of a data quality element of address data shall be described accorg
to a measufre, evalilation method, and result, in conformance with ISO 19157.

9.2 Evalpation process

address dataset with a data product specification or user requirements, all data qug
ts and measures necessary to determine conformance to the data product specificatio

units.

are

ty element may also be used for a quality evaluation based on user requirements WiliCh

for

the

Il an

nts.
ore
nce
are
iple
hitor
ted

lity
N or

€SS

ling

Requirement 6. An evaluation process for address data shall be defined according to ISO 19157.

The ISO 19

14

157 data quality evaluation process is described in Figure 4.
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Start evaluation process

Specify

Step 1 Specify data quality unit(s) Product specification or
. user requirements

Step 2 Specify data quality measures

L

Step 3 Specify data quality evaluation
procedures

Evaluate

Data

Step 4 Determine the output of:the data
quality evaluation

If|data quality is evaluated,
thle input data is the actual
dhta.

IfiMetaquality is evaluated,

thie input data is the result .

fijom a data quality
eyaluation. Evaluation finished

Conformance levdl

Figure 4 — Data quality evaluation process (Source: ISO 19157:2013)

9.2]1 Metaquality

Accprding to ISO 19157, metaquality is a set of statements about a quality evaluation and its result.
Knqwledge about the quality and suitability of the method, measure, and given result of an|evaluation
profess may besjust as important as the result itself. Metaquality may be described with the following
elethents:

— |confidence: trustworthiness of a data quality result;

— Tepresentivity: degree to which the sampie used has produced a result which is representative of
the data within the data quality scope;

— homogeneity: expected or tested uniformity of the results obtained for a data quality evaluation.

EXAMPLE A dataset consisting of the addresses in all suburban areas of a city is checked for commission
using a sample of addresses (a subset of suburban areas). The evaluation method includes several trained field
representatives canvassing the areas and collecting address information. The field work includes quality control
methods. Metaquality is reported as high confidence (field work) and homogeneity (e.g. comparison of all field
work shows low root mean square errors). The sample is also considered to be representative due to geography,
zoning laws, time periods of data collection, etc.
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A metaquality element is described by the same descriptors as for the quality element (measure,
evaluation method and result) with an additional descriptor, related quality element. The related
quality element is the element on which the metaquality element applies.

9.3 Address data quality evaluation methods

The data quality evaluation method describes those procedures which are applied to the geographic
data to arrive at a data quality result. Different evaluations are often used for the various data quality
elements. A data quality evaluation method should be included for each applied data quality measure.

may be prd

A directe
items with
based on a

Checki
correc

Utilizi
condu

External d
the purpos

An indirec
knowledge

Requiremyé
See Annex

Requiremd
could be a

Results arg

10 Repo

Requiremé
reports as

Requiremyd

specified ip ISO 19157.

See Annex

duced through aggregatlon or derlvatlon of ex1st1ng results [see ISO 19157 2013 9. 3)

pluation method is a method of evaluating the quality of a dataset based on inspeétion off

esults

the

in the dataset and can be further classified as internal or external. Direct evaltiation can be

full data survey or on a sample of a dataset.

ng for adherence to a conceptual schema, the correct use of data types;,)and classifica
tness are examples of internal direct evaluation.

ting field checks are examples of external direct evaluation.

e of the checks. Measuring the quality of external datais outside the scope of this docum|

t evaluation method is a method of evaluating the quality of a dataset based on exte
or experience of the data product and can be subjjective.

nt 7. An evaluation method for address data,shall be defined according to ISO 19157.
C for examples of evaluating and reporting address data quality.

nt 8. At least one data quality result shall be provided for each data quality element.
uantitative result, a conformanceresult, a descriptive result or a coverage result.

described in detail in ISO_19157:2013, 7.4.4.

rting the quality of address data

ent 9. The quality of address data shall be reported as metadata and standalone qud
cpecified in 1SO419115-1 and ISO 19115-2.

ent 10. ‘A standalone address data quality report shall include all relevant component

fion

g parcel or building footprint geometry to check the accuracy“of an address position or

rect evaluation checks rely on the quality of reference data’being sufficient enough to nheet

ent.

‘nal

This

lity

C(for examples of evaluating and reporting address data quality.
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Annex A
(normative)

Abstract test suites

est case identifier- Address data
+Hest-caselaer -Aaaress-aatad

Test purpose: To verify that ISO 19160-3 (this document), requirement 1 is met.

Test method: Check whether the quality of address data is described per data) quality
data quality elements in conformance with ISO 19157.

Reference: ISO 19157:2013, 7.2, 7.3.

Test type: Basic.

Test case identifier: Application of address data quality measures
Test purpose: To verify that ISO 19160-3 (this document), requirements 2 and 5 are met

Test method: Check that all applicable address data‘quality measures are applied to the
address data quality units and that these measufés test for errors at the item, attrib
relationship levels for all general address classes defined in ISO 19160-1.

Reference: Clauses 7 and 9.1.

Test type: Basic.

Test case identifier: Description of address data quality measures

Test purpose: To verify that that ISO 19160-3 (this document), requirement 3 is met.

r units and

e identified
ite, and/or

Test method: Check@bstract test suite provided in ISO 19157:2013, A.5.a, A.5.b, A.5.c, A.p.d.

Reference: ISO 19157:2013, Clause 8 and Annex C.

Test type: Basic.

Testcase identifier: Address data quality evaluation process

Test purpaose: To verify that ISO 19160-3 (fhic dm‘umpnf) requirements 4 6 7and 8 are

met.

d)

Test method: Check abstract test suite provided in ISO 19157:2013, A.1.a, A.1.b, A.1.c, A.1.d.

Reference: ISO 19157:2013, 9.1.

Test type: Basic.

A.5 Test case identifier: Reporting address data quality as metadata

a)

Test purpose: To verify that that ISO 19160-3 (this document), requirement 9 is met.

b) Test method: Check abstract test suites provided in ISO 19115-1:2014, A.2.1,A.2.2,A.2.3,A.2.4,A.2.5

© IS0 2020 - All rights reserved
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c) Reference: SO 19115-1:2014,A.2.1,A.2.2,A.2.3,A.2.4,A.2.5

d) Testtype: Basic.

A.6 Test case identifier: Standalone address data quality report
a) Test purpose: To verify that that ISO 19160-3 (this document), requirement 10 is met.

b) Test method: Check abstract test suite provided in ISO 19157:2013, A.4.a, A.4.b, A.4.c, A.4.d.

C) Referepce:1SQ 19157:2013 Ada A4dh Adc Add

d) Testtype: Basic.

18 © IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=4e354b05176217993b4e85e88da6deae

ISO 19160-3:2020(E)
Annex B
(informative)

Methods for measuring address data quality

B.1 General
. =enera:

An pddress is a complex combination of information. It contains references to a number ¢f separate
features (e.g. road name, suburb), recorded as attributes collected together in a single/addr¢ss feature,
along with additional attributes specific to that address (e.g. the number). That addpess shalll take into
conkideration such things as:

— |its own unique attributes;

— |its own location;

— |the location of other addresses around it;

— |the attributes of the other addresses around it;

— |the values of the attributes it draws from other reference datasets;

— |the consistency between the attributes it draws from reference datasets;

— |its location compared to the geometry of theifeature in the reference dataset that the gttribute in
the address references.

Given that an address is a complicated collection of information, tests that span multiple data quality
elethents conducted in a specific order.arve often needed. For example, if an address number needs to be
chefrked to make sure it is sequentidlly*correct compared to the other addresses on the samd street, the
strget name associated with the address should be checked for thematic accuracy prior to ronducting
thefaddress number checks.

B.Z] Methods for measuring the completeness of address data

B.2l1 Boundary-based methods

Boyndary-based completeness methods check the address data against the specified area t¢ which the
dataset is.associated. Depending on the data available, excess item measures can be condycted using
geometry (e.g. address points outside specified city boundaries) or with the data attributeg (e.g. place
e-orn an address is not the name specified for the dataset). Boundary-based evaluation methods
are‘extrerat-directand—eanbeused—to—applythecommisster—anadomisston—data—eawaltsy measures
described in 8.2.

B.2.2 Classification-based methods

Classification-based completeness methods check the address data against the specified classes of
addresses or addressable objects included in a dataset. The scope or purpose of an address dataset
being evaluated must be known when using these methods. For example, a city tax assessor may
maintain an address dataset that only includes the mailing addresses of property owners. This does not
mean that other valid addresses associated with the city do not exist. Address datasets comprised only
of addresses with official status or valid from/valid to dates are also examples of datasets that can be
evaluated with classification-based methods. Classification-based methods are internal direct and can
be used to apply the commission and omission data quality measures described in 8.2.
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B.2.3 Comparison-based methods

Comparison-based methods check the address data unit against a reference file (e.g. universe of
discourse, population estimates). Comparison-based methods may be external direct or indirect
(depending on the reference file being compared to) and can be used to apply the commission and
omission data quality measures described in 8.2.

B.3 Methods for measuring duplicate items in address data

B.3.1 Methods for measuring duplicate addresses

A number
(e.g. attrib
specificati
duplicate 3
determinirn
duplicater
of one or n

Methods fq
matched tg
and can be

EXAMPLE 1
with exactly

EXAMPLE 2
with exactly

Careful co
duplicatior
measures

EXAMPLE 3
addresses t
a requiremq
delivery. Ay
Approval Sy
be used and|
duplicate.

An examp

b

bf duplicate address measures can be conducted by checking for exact duplication of all'g
tes, components, addressable object, position) on multiple records. Depending on the‘dat
n and the tools available (e.g. address matching software), there are several variation
ddress measures. For example, two or more addresses with different component va
g the same addressable object with no indication that they are related~might indi
bcords. Another example is the use of address matching software to determine fuzzy matc
ore records.

r measuring duplicate addresses may be internal direct (e.g. all addresses in a dataset
each other) or external direct (e.g. addresses in a dataset aré-matched to a reference
used to apply the commission data quality measures described in 8.2.

An address data quality evaluation checks that an address dataset does not contain two addre;
the same values in exactly the same set of components, reférencing the same addressable object

An address data quality evaluation checks that anraddress dataset does not contain two addre
the same values in exactly the same set of components, referencing the same geographic location

isideration should be taken when identifying duplicate addresses that do not share e
of all data. This may include obtaining results from multiple data quality elements
onducted in a specific order before being able to determine address duplication.

The Australian Bureau of Statistics uses the method of matching and identifying dupli

nt to identify exact and inexaet'matches against an address list for the purposes of accurate
stralia Post specify this requirement as a set of rules published as part of the Address Matc|
stem (AMAS). The AMAS specifies a series of hierarchical rules that determine when synonymsg
therefore when to recegnize an address that does not exactly match as a valid match and therefa

e is as follows./Tables B.1, B.2 and B.3 below provide a description of the typical if

informatio
that 267

RD NUNAWADING.VIC 3131 because a known street synonym can be used to generate an exact mq
under the AMASrule set.

that is used*to apply AMAS rules to the input addresses listed in Table B.4. This illustr
ROONDAH HWY NUNAWADING VIC 3131 is identified as a duplicate of 267 WHITEHO

lata
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hat is specified by the national postal agency, Australia Post. Most national postal agencies have
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Table B.1 — Index records

Index address
267 WHITEHORSE RD NUNAWADING VIC 3131
433 WHITEHORSE RD MITCHAM VIC 3132

Record number
Record#1
Record#2

Table B.2 — Street synonyms

PAF street

PAF street type | Alternate street | Altstreettype | Indexlocality | Index Pco

de

WHITEHORSE

RD MAROONDAH HWY NUNAWADING 3131

WHITEHORSE

RD MAROONDAH HWY MITCHAM 3132

20
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Table B.3 — Locality synonyms

Locality Synonym Postcode
MITCHAM MITCHAM EAST 3132

Table B.4 — Input addresses, match result and explanation of the application of AMAS rule

Input address Match to Explanation the application of AMAS rules
267 MAROONDAH HWY NUN- | 267 WHITEHORSE RD An exact match is made using the Street Alternate.
AWADING VIC 3131 NUNAWADING VIC 3131
L 1[433 MAROONDAH HWY |No Match An exact match must be made on all addfess com-
MITCHAM VIC 3132 ponents of the customer/test record-PPM Rule 1 is

not permitted.

261 MAROONDAH RD NUN- |No Match An exact match must be made ‘on all addfess com-
AWADING VIC 3131 ponents in order to use the Street Alternpte.
2671-271 MAROONDAH RD No Match An exact match must be made on all addfess com-
NUNAWADING VIC 3131 ponents in order to usethe Street Alternpte.
4/267 MAROONDAH RD NUN- |No Match An exact match m@st be made on all addfess com-
AWADING VIC 3131 ponents in orderto use the Street Alternpte.
433 MAROONDAH HWY MIT- |No Match Must have a yalid Locality, Postcode combination to
CHAM VIC 3131 use the Street Alternate.
433 MAROONDAH HWY MIT- |433 WHITEHORSE RD Synonyms may be used to find the corre¢t Locality
CHAM EAST VIC 3132 MITCHAM VIC 3132 andymatch using the Street Alternate redord

B.32 Methods for measuring duplicate addreSsable objects

A nyumber of duplicate addressable object measuxres can be conducted by checking for exact fluplication
of a]l data (e.g. attributes, position) on multiple\records. Depending on the data product spedification, it
is a]so possible to determine duplicate addressable objects without exact duplication of all dpta.

Methods for measuring duplicate addressable objects may be internal direct or external [direct (e.g.
addfress positions are displayed ovér imagery) and can be used to apply the commission dpta quality
megsures described in 8.2.

EXAMPLE1 An address data product specification states that all real world objects (housed) are to be
repffesented only once in the address dataset. Inspection of the dataset reveals that multiple addresdable objects
are [referencing the same (house but with different address position types (front door, building cgntroid) and
coordinates.

Cargful considerdtion should be taken when identifying duplicate addressable objects that are not
refgrenced byi..the same address. This may include obtaining results from multiple data quality
elethents and measures conducted in a specific order before being able to determine addresgable object

real world

3 —th e 3 e in apparent
dupllcate addressable ob]ects in the dataset These could be con51dered as other data quallty errors (conceptual
consistency) prior to determining duplication of addressable objects.

B.3.3 Reporting duplicate items in address data

Consideration should be given to reporting duplicate addresses or addressable objects in order to avoid
counting errors multiple times. This is particularly important if an aggregated data quality result
is being reported. Customer requirements may specify how duplicate items are to be handled and
reported.

EXAMPLE For any group of addresses with the same attributes, process one as a valid address and report
the rest as duplicates.
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Data quality units in the address data quality evaluation may also impact how duplicates are handled.
For example, all addresses that fall outside the geographic extent of the product specification (e.g.
city boundaries) could be reported as excess items even if some of the addresses are identical, while
duplicate item checks are only conducted on addresses within the geographic extent of the product
specification. In such cases, the address data quality evaluator should describe the methods for
determining duplicate items in the data quality metadata or standalone quality report.
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Annex C
(informative)

Examples of evaluating and reporting address data quality

C.1—General

Thi

C.2l Example data product specification for the address dataset

C.2
Ad

C.2

The street addresses are represented as point features, andéach street address has at least

5 Annex provides examples of evaluating and reporting the quality of address data.

1 General

htaset of street addresses in the City of Tshwane Metropolitan Mudieipality in South Afri

2 Feature types

Ca.

an address

number, a street name and a suburb name (i.e. the mandatery address components for a street address,

as gpecified in SANS 1883-1:2009). The data conforms t6.SANS 1883-1:2009 and SANS 1883
of the conceptual model for addresses defined in IS®’ 19160-1. According to SANS 1883-

pre
1in

C.2
The

C.2
The

ferencel.evel attribute of an address indicates_the ranking of the address in a set of addr
dicates highest ranking.

3 Rules

addresses in the dataset shall adhere to the following rules:
The suburb name in the address shall be the same as the name of the enclosing suburb b
Each cadastral land pareelshall be associated with at least one address;

Each cadastral land parcel may be associated with more than one address, but only one
its preferenceLevel-set to 1.

4 Qualityrequirements

only. feature types and attributes defined in this data product specification can be pre

2, a profile
:2009, the
bss aliases;

oundary;

fthem has

overall'data quality requirement shall be conformant with the following data quality requirements:

sent in the

data set;

max 200 items can be missing;

max 200 items can be in excess;

all items are classified as street address;

max 200 items can have incorrect suburb names;

each item has the mandatory address components for a street address;
max 200 items are incorrectly associated with cadastral land parcels;

max 200 items have suburb names that do not match the enclosing suburb boundary.
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C.3 Process to evaluate the quality of address data

C.3.1 Specify data quality units

A single data quality unit is identified, comprising quality elements completeness (commission and
omission), thematic accuracy (thematic classification correctness), logical consistency (domain
consistency, conceptual consistency and topological consistency); and evaluated on the whole dataset

(scope).

C.3.2 Specify data quality measures

The data gphality measures used for the different quality elements in this example are listed in Tablg|C.1.

Table C.1 — Data quality measures

IPata quality element Data quality measure

Commissiop Excess items
Commissioh Number of excess items
Omission Missing items

Omission Number of missing items

Thematic classification correctness Items that are incorrectly classifiéd

Thematic classification correctness Number of incorrectly classified items

Domain copsistency Items with incorrect suburb names

Domain cmllsistency Number of items withdncorrect suburb names

Conceptuall consistency Items with one or mere mandatory address components omittefl

Conceptuall consistency Number of itenis,with one or more mandatory address compo-
nents omitted

Topological consistency Items thatare topologically inconsistent with the cadastral lang
parcels

Topological consistency Numpber of items that are topologically inconsistent with the ca-
dastral land parcels

Topological consistency [tems with incorrect suburb names

Topological consistency Number of items with incorrect suburb names

C.3.3 Specify data quality’evaluation methods

Commission: Excess items

External djrect evaluation is applied by means of a boundary-based method and full inspection. Any

address th

Commissiof

.ANumber of excess items

ht is notwithin the municipal boundary of the City of Tshwane is identified as an excess it

External direct evaluation is applied by means of a boundary-based method and full inspection. Any
address that is not within the municipal boundary of the City of Tshwane is counted as an excess item.

Omission: Missing items

External direct evaluation is applied by means of a comparison-based method and full inspection. The
cadastral land parcels serve as reference. The centroid of any cadastral land parcel that does enclose an

address is identified as a missing item.

Omission: Number of missing items
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External direct evaluation is applied by means of a comparison-based method and full inspection. The
cadastral land parcels serve as reference. Any cadastral land parcel that does enclose an address is

counted as a missing item.

Thematic classification correctness: Items that are incorrectly classified

Internal direct evaluation is applied by means of a classification-based method and full inspection. Any
address that is not classified as ‘street address’, is identified as an item that is incorrectly classified.

Thematic classification correctness: Number of items that are incorrectly classified

add
Don

Ext
of s
int
Don

Ext
of s
int

Con

An
cony

Con

An
cony

Top

Ext

an item thatis

ress that is not classified as ‘street address’, is counted as

incorrectly elas
nain consistency: Items with incorrect suburb names

brnal direct evaluation is applied by means of comparison-based method and full inspe
1iburb names provided by the municipality serves as reference. Any address.with a subur
his list is identified as an item with incorrect suburb name.

nain consistency: Number of items with incorrect suburb names

ernal direct evaluation is applied by means of comparison-based method and full inspe
iburb names provided by the municipality serves as referengé. Any address with a subur
his list is counted as an item with incorrect suburb name

ceptual consistency: Items with one or more mandatory gddress component omitted

nternal direct evaluation method is applied by«means of full inspection. Each item th
prise an address number, street name and suburb name is identified.

ceptual consistency: Number of items with elne or more mandatory address component omit

nternal direct evaluation method isfapplied by means of full inspection. Each item th
prise an address number, street name and suburb name is counted.

blogical consistency: Items that are topologically inconsistent with the cadastral land parce

brnal direct evaluation is.applied by means of a boundary-based method and full insp|

pection. Any

sified.

‘tion. A list
b name not

Ftion. A list
b name not

it does not

fed

ht does not

[%)

ection. For

each cadastral land parcel, the addresses within its boundaries for which the preferenceLeve¢l is set to 1
arelidentified. If there is‘'more than one such address, they are identified as items that are topologically
inconsistent with the cadastral land parcels.

Topplogical consistency: Number of items that are topologically inconsistent with the cadastral land parcels
Extprnal difect evaluation is applied by means of a boundary-based method and full inspfection. For
each cadastral land parcel, the addresses within its boundaries for which the preferenceLeyel is set to
1 arfe identified. If there is more than one such address, they are counted as items that are tojpologically
incqnsistent with the cadastral land parcels.

Topological consistency: Items with incorrect suburb names

External direct evaluation is applied by means of a boundary-based method and full inspection. The
suburb name of the address is compared to the name of the enclosing suburb. If the names differ, the

add

ress is identified as an item with incorrect suburb name.

Topological consistency: Number of items with incorrect suburb names

External direct evaluation is applied by means of a boundary-based method and full inspection. The
suburb name of the address is compared to the name of the enclosing suburb. If the names differ, the

add

©IS

ress is counted as an item with incorrect suburb name.
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C.3.4 Determine the output of the data quality evaluation result

The methods are applied to identify and count items.

C.4 Report of the quality of the address data

The quality results are reported in Table C.2.

Table C.2 — Report of the data quality results

Data quiality element Data quality measure Data quality Data quality Pask?
requirement measured
Commissioh Number of excess items 200 50 Ye
Omission Number of missing items 200 300 Na
Thematic classification Number of incorrectly 0 0 Ye
correctnes$ classified items
Domain cofpsistency Number of items with 200 150 Ye
incorrect suburb names
Conceptuall consistency Number of items with one 0 10 Na
or more address component
omitted
Topologica] consistency Number of items that are topo- 200 50 Ye

logically inconsistent with the
cadastral land parcels

Topological consistency Number of items with incor- 200 150 Ye
rect suburb names

C.5 Example data product specificationdor the address dataset

C.5.1 Geperal

A dataset {f single-family houses and their'associated addresses used for Census purposes in the U§.

C.5.2 Feature types

Each addré¢ss has at least an‘@ddress number and a street name. Each address is associated with} an
addressable object, i.e. a sinnglé-family house. The addressable object is represented as a point featufe.

C.5.3 Rules

The addregses in the dataset shall adhere to the following rules:

a) Each s|ngle-family house shall have at least one address associated with it;

b) An addressable object may have more than one address associated with it, as long as they are
different and an aliasType is provided. These are address aliases. See Figure C.1 a). If they are
identical, they are referred to as duplicates. See Figure C.1 b);

c) Street names shall not have spelling mistakes in them. See Figure C.2. Note that once the spelling
mistake in this figure is corrected, the identical addresses contravene rule 2);

d) An addressable object shall not be duplicated, i.e. a single-family house is represented by a single
addressable object in the dataset. An addressable object may have more than one position. See

Figure C.3.
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Address:
101 Main St

Addressable Object 1:

—= Aliases Single Family House

1 1 1 1
Address: @€, Address: )
101 HWY 4 101 Main St
__ -
Dataset/Database Dataset/Database
Real World Real World

Address:
101 Main St

i

—= Duplicates

Addressable Object 1:
Single Family House

Val

a) Alias addresses

>

<

Figure C.1 — A single family house g ciated with more than one address

b) Duplicate addresses

Addressable Object 1:
Single Family House

x'YY

\% Dataset/Database

Real World

Figure C.2 — A spelling mistake in an address
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