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1. Introduction

• Data integration requires a range of technical and institutional capacities. An
enabling institutional environment comprises development of appropriate
legislative frameworks, building formal and informal coordination and
collaboration mechanisms and partnerships with data providers, commercial
companies and academia, among others

• Data integration for producing official statistics is often led by NSOs in
collaboration with other data producers and data holders within or outside of the
NSS.
 NSOs tend to have in place statistical legislation, trust of citizens, data skills and confidentiality

tools. Moreover, NSOs are the custodian of the population census dataset, one of the most (if not the
most) powerful national datasets.

 Typically, a Statistics Act identifies the role of NSO as statistical coordinator.
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1. Introduction

Key Principles for DI projects in Statistics New Zealand
1. Principle 1: The public benefits of integration outweigh both privacy concerns

about the use of data and risks to the integrity of the Official Statistics System,
the original source data collections, and/or other government activities.

2. Principle 2: Integrated data will only be used for statistical or research
purposes.

3. Principle 3: Data integration will be conducted in an open and transparent
manner.

4. Principle 4: Data will not be integrated when an explicit commitment has been
made to respondents that prevents such action. complete business case, privacy
impact assessment, National Statistician and government agency heads sign-
off, support from agencies supplying data

Source: Statistics New Zealand, Data Integration Manual: 
2nd Edition (Wellington, New Zealand, Statistics New 
Zealand, 201
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1. Introduction

Key Steps for the DI project
1. establish need

2. develop clearly defined objectives

3. address legal, policy, privacy, and security issues

4. consider the provision of access to microdata and confidentiality of published
outputs

5. define governance structures and establish relationships with data providers
and data users

6. complete business case, privacy impact assessment, National Statistician and
government agency heads sign-off, support from agencies supplying data

Source: Statistics New Zealand, Data Integration Manual: 
2nd Edition (Wellington, New Zealand, Statistics New 
Zealand, 201
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1. Introduction

Key Steps for DI project
7. obtain source data and gain a thorough understanding of data sources
8. decide how to do the linking
9. define and build information technology data storage and processing

requirements
10. carry out the linking
11. validate the linking and provide quality measures
12. open up access to linked data (if required)
13. carry out the analysis and disseminate results.

Source: Statistics New Zealand, Data Integration Manual: 
2nd Edition (Wellington, New Zealand, Statistics New 
Zealand, 201
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1. Introduction

• Provisions and arrangements may be different between centralized and
decentralized NSSs. However, some of the most common activities
when planning for data integration are the use of cooperation agreements
for transferring data, preparation of legal documents for establishing or
maintaining the use of the data, and developing long-term partnerships
(formal or informal), which consist of two or more organizations using
the same data, and consideration of guidelines for accessing data among
organizations (either in the public and private sectors). To these
activities, planning to develop and implement standard concepts and
classifications at the national level can also be added.
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1. Introduction

• These activities can support ongoing collaboration between parties. A
favorable scenario would include the NSO having the legal and moral
authority to organize an integrated data framework by liaising with
multiple organizations across a country or territory. In contrast, it is
difficult to organize an integrated data framework if State and/or territorial
authorities overlap or compete with each other.
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1. Introduction

• Cooperation agreements are often signed to do the following:
(a) divide the tasks among the parties of the agreement;
(b) define the rules and conditions of transferring data, such as timeliness,

metadata and reidentifying (or not) individuals for personal data, and
(c) define technical implementation (for example where the data will be stored,

the use of shared platforms, and/or provision of coding or auto-coding
technology to the parties).
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1. Introduction

• Data-sharing agreements are intended to systematize and mainstream data
exchange partnerships among different data holders. A comprehensive
discussion of this can be found in a report published in June 2020 by
Hayden Dahmm of the UN Sustainable Development Solutions Network
for the Thematic Research Network on Data and Statistics entitled
“Laying the foundation for effective partnerships: an examination of data
sharing agreements”. The report also includes a discussion on other issues
to be considered, including data use, access, handling of breaches,
proprietary issues, publicization of the analysis and deletion of data upon
termination of the agreement.
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1. Introduction

• Results of the ESCAP 2020 survey (DI-CAS) show that many NSOs have
developed or are developing international, national and/or organization-
wide strategies for data integration. Many countries already have in place
laws that give their respective NSO full or partial access to government
data, and some even have in place a law that supports access to private
sector data. Nevertheless, privacy issues remain a serious barrier to
integrating data in many instances. The results of the survey also show that
collaboration and agreements with other organizations are common
practices.
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What are 
the key 
enablers of 
data access?
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2. Access to Data 

• A key requirement for data integration is to have access to the desired data
(micro and macro) and metadata.
 In most countries, data from either the government or private sector can be accessed freely

by the NSO. In some countries, data are only available upon payment, while in others, the
data exist but cannot be accessed.
 A legal basis is often important to provide NSOs with access to data for statistical

purposes. A sound approach is to ensure statistics laws support use of already existing data
sources, such as administrative data and big data, rather than recollecting data. The use of
administrative sources for statistical purposes is often stated in a statistical act, which is
needed to consider various issues, and include new data sources as well.
 In addition to the legal basis, it is important to build other mechanisms that facilitate close

collaboration and exchange of data and metadata among stakeholders.
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2. Access to Data 

• Practical work to develop common approaches starts with data.
 Some types of publicly available data can be used without much difficulty,

such as Integrated Public Use Microdata Series (IPUMS) data, some web-
scraped data or social media sources, government-owned open data or
public statistical outputs, if the right access, tools, skills and techniques are
on hand.
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2. Access to Data 

• Using an experimental dataset makes the initial phase in the
implementation of new collaborative DI projects easier. It is also possible
to systematically de- identify real data (from surveys, censuses,
government registrations or privately held big data sources). The creation
and documentation of a set of synthetic datasets allows different
organizations to collaborate on developing common methods, removing
issues of confidentiality and encouraging use of the same data formats.

• As suitable methods, processes and tools are developed in a collaborative
way, they can be moved to the secure environments of individual
organizations for further testing on real data.
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2. Access to Data 

• Enhancing the quality of the consumer price index (CPI) in terms of
coverage and near real- time quantity is a common challenge faced by
many countries. DI can help in this effort. Several data providers operate
globally or in many countries, opening the opportunity to develop a
common approach that can be used in multiple countries. Some
organizations have significant data holdings. Among them are IRi,
Worlddata.Info and Numbeo.
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2. Access to Data 

• Many issues require early consideration when establishing approaches to
obtain and secure access to data and negotiate with data providers. Among
them are the following:
 Some countries may not have access to the same data sources or formats;

levels of detail or aggregation may vary across countries;
 Data protection policies in some countries may restrict access to certain types of

data;
 Use of new data sources, such as satellite data and big data, may impose an

extra financial burden, in terms of payments to data providers or the need
for access to additional ICT capacity;
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2. Access to Data 

 Access to application programming interfaces may be restricted under terms
and conditions;
 Commercial companies may not be interested in partnering with statistical

organizations unless a compelling case is made;
 There is potential for interrupted supply, while producing official statistics

requires secured access to data;
 Delayed receipt of data may reduce the representativeness of the data for

reference periods;
 Maintaining the social license of the data integration initiative, associated

research projects and data suppliers to minimize objections of stakeholders
and to support ongoing access to the data;
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2. Access to Data 

 Sometimes data are only accessible in hard copy rather than in digital form,
which requires migration from paper-based to computerized databases;
 Data sharing among different government organizations may be

challenging, especially in situations in which each governmental
organization owns and manages its own data;
 Managing data that are scattered across several organizations, and at

different levels of government may be cumbersome;
 Use of a common area for the archiving and storage of data (not necessarily

in statistical organizations) may be helpful.
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Who are the 
potential 
partners of 
NSO for data 
integration?
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3. Partnerships

• The importance of establishing and maintaining effective
partnerships for data integration should be recognized. Partnerships
can be formed with the following entities or groups:

a) Other statistical organizations to collaborate and share experiences,
approaches, and standards;

b) Public sector data providers;
c) Private sector data providers, which often have different behaviours and

requirements than public sector data providers;
d) Institutions within countries, such as tax offices, employment office and

registries – together deciding on the methodology, concepts and
classifications;
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3. Partnerships

e) Technology organizations and ICT infrastructure providers;
f) Research initiatives and academia;
g) Political leaders;
h) Users of statistics and citizens.
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3. Partnerships

• Among the many actions or initiatives that encourage effective
partnerships are the following:
 Establishing personal and friendly connections between organizations and

relationship management;
 Providing feedback on the data regarding their usefulness for official

statistics needs;
 Promoting the goals of the DI project to the providers and jointly clarifying

mutual benefits and opportunities (“what is in it for each organization”, e.g.
training for data providers);
 Encouraging evidence-based or data-driven partnerships that increase the

confidence of stakeholders for effective partnership (as best evidence
complements the decision- making);
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3. Partnerships

 Facilitating data exchange among public organizations – including
exploring opportunities for organizations to give microdata in return for
providing value added statistics and data;
 Understanding and managing barriers, such as costs, capacity and risks;
 Establishing formal agreements;
 Encouraging the national statistical office to take a leadership role in the

development of relevant laws, agreements and procedures for use by
partners and stakeholders;
 Setting a service framework with dedicated working teams to manage

relationships with suppliers, researchers, and the general public, as well as
to support all integrated data operations and safeguards;
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3. Partnerships

 Depending on the need within countries, encouraging the national statistical office
to provide systems or software, standards, classifications, coding tools, expert
resources and/or training on data integration for other government organizations;
 Engaging with the country's leaders to educate and seek their support regarding the

benefits of data integration, including the development of national capacity for
data integration and development of statistical laws;
 Engaging with the ministries and organizations involved in statistical domains

(examples of domains are education, health and financial) to understand their
drivers and approaches, and agree on standards and metadata;
 Engaging with the public to build trust through the media and relevant examples;
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3. Partnerships

 Establishing joint projects related to the production of statistics which meet
data and statistics demands for one or more of the SDGs. (examples of these
can be found in the following reports, publications or presentations:
Mapping poverty through data integration and artificial intelligence;
Poverty mapping and disaggregated estimates using Small Area Estimation
in ECLAC; Using and integrating non-traditional data sources in urban
monitoring;3 and Data protection and integration: improving availability of
data on vulnerable children (SDG 1.3.1)).

27
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What are the key 
skills required for 
data integration?
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4. Skills

• NSOs and data producers in an NSS should plan for their staff
members to develop new skill sets that enable them to harness
new technologies, design and apply complicated statistical
methodologies, understand complex legal and policy issues,
and effectively communicate and negotiate.
 In addition to comprehensive capacity development programmes,

part of technical capacity-building can be fulfilled through regular
and structured user-producer dialogues.
 Exchange of knowledge and experience among national statistical

system stakeholders through regular formal and informal meetings at
different organizational levels would also be beneficial.
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4. Skills

• Some of the essential skills needed for integrating data are the
following:
 Leadership and negotiation skills for participating in policy development

and in discussions with data providers;
 Legal skills related to the legal basis for obtaining data, data protection and

cooperation agreements with data providers (either in the public or private
sectors);
 Subject-matter knowledge and expertise in understanding data needs, data

content, statistical processes and dissemination methods;
 Methodological skills related to all statistical processes, such as preparation

of sampling frame and selection of observation units, data linkage and
matching, weighting, time series analysis and seasonal adjustment.
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4. Skills

 Social studies and privacy skills to be able to detect risks associated with
integrating data that contains personal information and to be aware of issues that
can affect different groups and segments of the population.
 Programming, software and database skills for construction of microdata databases

and for establishing and maintaining generic and non-generic process programmes,
such as for data editing and imputations, validation, aggregation and tabulation,
micro and macro data analysis, data protection, encryption, integration processing
and managing access permissions;
 Business architecture expertise;
 Understanding of data models, data mapping documents, ETL (extract, transform

and load) design and coding;
 Ability to communicate effectively with data providers, data users and providers of

ICT infrastructures.
31



4. Skills

• In the 2020 ESCAP survey (DI-CAS), organizations were queried
about their skills level and interest in obtaining or providing skills
development related to data integration. The results showed that less
than half of the responding organizations held or had access to the
required skills to undertake data integration activities. Around one
third of the responding organizations had developed specific
training in data integration or in some other form of capacity-
building in recent years. This presents an opportunity to tap into
existing training programmes to support capacity development in
other countries.
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4. Skills

• Almost all responding organizations expressed interest in receiving
training or capacity development and approximately half of the
respondents indicated interest in providing training or capacity
development to others. The most common forms of training or
capacity development needed or can be provided are indicated in the
figure in the next slide. It is interesting that ICT and tools ranks
highest in terms of needs (left column) but had the lowest ranking
among those willing to provide support. There was a closer
alignment between needs and offerings for “methods for linking”
and “data considerations and quality”.
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4. Skills
Common forms of training or capacity development

needed or can be provided by responding organizations 
in the 2020 ESCAP survey (DI-CAS)

Capacity-building required Capacity-building willing to provide

ICT and tools Methods for pre-processing of the 
data

Methods for linking Data considerations and quality

Data considerations and quality Methods for linking

Use of data integration to measure 
or improve SDG indicators

Methods for protecting 
confidentiality of output

Methods for pre-processing of the 
data

Use of data integration to measure 
or improve SDG indicators

Methods for protecting 
confidentiality of output

Preparing legislative/institutional 
environment

Preparing legislative/institutional 
environment

ICT and tools
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READY FOR A GAME?

Which of the following is NOT an example of data integration
for official statistics?

a) Combining data from multiple datasets to create a sampling frame for a 
survey 

b) Integrating data from multiple sources into a single large dataset for 
statistical purposes

c) Combining questionnaires from different surveys to produce statistics on 
multiple topics at a lower cost and response burden.

d) Combining various data sources to produce more disaggregated statistics

e) None; all of them are examples of data integration

35
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READY FOR A GAME?

Which one does NOT enhance the NSO’s access to data and
metadata held by other agencies?

a) Existence of a supporting legal basis 

b) Resolving privacy and confidentiality concerns

c) Strengthening the collaboration and coordination between the NSO and 
other data holders

d) Using an experimental dataset at the initial stage

e) Identifying mutual benefits  

f) None; all of them enhance.
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READY FOR A GAME?

Which of the following is NOT correct?
a) Partnerships should go further than establishing formal agreements; 

establishing close connections at different levels is beneficial.

b) With vast knowledge and expertise in statistical methodology, subject 
matter, and IT NSOs already hold all skills required for data integration.

c) Public and private sector data providers, as well as ICT infrastructure 
providers, are among the groups that NSO should partner with. 

d) Data-sharing agreements are used to systemize and mainstream data 
exchange partnerships among different data holders.

e) None; all are correct.
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Data Considerations
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1. Introduction
The operational aspects of a DI Project include the following:
1. Early Stages: Approval Process and Access to Datasets
2. Other Relationships: DI projects are likely to have critical

relationships between NSO and project partners; the nature of
these relationships will depend on how the project is structured.

3. Obtaining and Keeping External Data “Safe” and “Secure”
• Data Extraction;
• Data transfer, storage, security, and internal access controls

4. Documentation and Quality Assurance
5. IT Considerations
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What is 
interoperability?
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1. Introduction

• Many issues need to be discussed when considering the datasets to be
integrated, such as conceptual alignment of the datasets, identifiers and
privacy concerns. These can be categorized under interoperability, which is
a term covering broad aspects of data and metadata exchange
 Data interoperability addresses the ability of systems and services that create, exchange

and consume data to have clear, shared expectations for the contents, context and
meaning of that data (Data Interoperability Standards Consortium). Interoperability is
the ability to join up and merge data without losing meaning (JUDS 2017). In practice,
data are considered interoperable when they can be easily reused and processed in
different applications, allowing different information systems to work together (Data
Interoperability: A Practitioner’s Guide to Joining Up Data in the Development Sector).
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1. Introduction

• The Data Commons Framework, which was devised by Elena Goldstein,
Urs Gasser and Ryan Budish in 2018, splits the concept of interoperability
into several narrow and broad layers that relate to standardization and
semantics. These layers can help in the development of projects, plans, and
road maps to better understand interoperability needs at various points.
The Figure on the next slide provides a summary of the layers.
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1. Introduction
Layers of Interoperability based on the Data Commons Framework

Technology layer: This represents the most basic level of data
interoperability, and is exemplified by the requirement that data be published, and 
made accessible through standardized interfaces on the web;

Data and format layers: These capture the need to structure
data and metadata according to agreed models and schemas, and to 
codify data using standard classifications and vocabularies;

Human layer: This refers to the need for a common 
understanding among users and producers of data regarding
the meaning of the terms used to describe its contents and its 
proper use.

Institutional and organizational layers:
These are about the effective allocation of responsibility 
(and accountability) for data collection, processing, 
analysis and dissemination within and across 
organizations. They cover aspects, such as data-
sharing agreements, licenses and memoranda of 
understanding.

Source: Elena Goldstein, Urs Gasser and Ryan Budish, “Data Commons Version 1.0: a
framework to build AI for good. Berkman Klein Center, 22 June 2018”.
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2. Concepts in the Data
• Most data sources to be integrated are external to an NSO. Data from administrative or

other non-traditional sources are primarily collected for non-statistical purposes.
Consequently, there are often differences in what is required in statistics, such as
differences in

a) concepts and classifications
b) reference period (example: 2011 CPH; 2013 poverty identification survey),
c) coverage
d) units and definition of variables
 These differences affect the usability of the external data source in the production of statistics,

specifically regarding the coverage of the population, the validity of the target concepts, the
availability and accuracy of descriptive metadata, sampling error, bias, the legal basis for data,
data collection methodology, questionnaire design, response burden and confidentiality of the
resulting output.

 These differences need to be clearly explained, well-documented and saved to ensure the reuse
and improvement of assessments. 45



2. Concepts in the Data

Administrative 
definition

Statistical 
definition

People claiming 
unemployment benefits or 

registered as looking for 
work

Potential solution(s):
Understanding the 

differences

Ignore the one with no 
impact

Find an adjustment 
method

Derive information from 
different sources

Influence the 
administrative 

definition

A person above a specified age 
who during the reference 
period was: 
(a) "without work", i.e. ,were 

not in paid employment 
or self-employment

(b) "currently available for 
work", i.e., were available 
for paid employment or 
self-employment during 
the reference period; and

(c) "seeking work", i.e., had 
taken specific steps in a 
specified recent period to 
seek paid employment or 
self-employment.” 
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2. Concepts in the Data

• As regards coverage, administrative data source (and even a survey
and census) may not fully cover the targeted population:

Target 
Population

Administrative 
data source

Ineligible units (over-coverage) Ineligible units 
(over-
coverage)

Under-coverage 

U
nd

er
-

co
ve

ra
ge

 

Covered set
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2. Concepts in the Data
• A critical step in preparing for integration is to identify the reporting units

on the source data files, assess whether they are consistent across the files,
and to carry out any necessary transformation :

Administrative unit

Statistical unit

Potential solution(s):
Modeling to convert 
from administrative 

units to statistical units 
(profiling)

Sometimes possible to 
influence the 

administrative 
definition

48
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Do you have any 
examples of 
differences in 
classifications in 
mind? (and other 
concepts)?



2. Concepts in the Data

• Through their expertise in data management and curations, NSOs can
minimize the impacts of these differences and issues with some
interventions, such as the development of concordances, pre-processing of
data and development of standardized and/or automatic coding
approaches.
 Detailed descriptive metadata are especially needed to assist in the alignment with statistical

purposes and the assessment of the quality of the data sources.
 The following dimensions of quality need to be assessed: accuracy; relevance; consistency;

accessibility; comparability; completeness; and timeliness.
 When data from an organization outside an NSO are used, the NSO cannot control all the decisions

on measurements and populations carried out by an external data source provider. A NSO needs to
understand the design decisions, so that it can determine what to do to turn external data into the
statistical information required.
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2. Concepts in the Data

• Collaboration with data providers is one way to lower the risks. NSOs and
data providers should agree on using standardized definitions and common
classifications where possible. Data providers and NSOs have an interest
in quality, but the relevant quality aspects and priorities are sometimes
different to produce non-statistical and statistical data. Close collaboration
can raise the option to review and revise protocols related to data
production in support of data integration
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2. Concepts in the Data

• Administrative records are collected to implement various non-statistical
programmes concerning legal requirements, such as taxation, housing,
pensions, social benefits and trade in goods. Collaboration of the NSOs
and other data producers in the preparation of legal documents on
establishing and maintaining an administrative source can be very helpful.
 Control of the methods by which the administrative data are collected and

processed often rests with administrative agencies. These agencies specialize in
formulating transparent rules and procedures. Statistical organizations have
experience in data collection, classifications and data validation. In some cases, the
same data are used by several institutions, so continuous collaboration in
institutional methodological groups is recommended to develop a system that is
satisfactory for both administrative and statistical purposes.
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2. Concepts in the Data

• An integrated database which multiple researchers can access and work
across many different data sources will likely present challenges in
understanding datasets conceptually and technically processing the data
for the intended purposes. Resources should be available for capacity-
building. In addition to the development of a metadata and resources
library, the DI project could host digital spaces to promote the sharing of
knowledge and experiences using the integrated database, and more
importantly “questions and answers” exchanges between researchers
and/or data suppliers. The latter is of special interest to researchers and
data users, as it addresses actual concerns and information gaps.
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What is a unique “identifier”?
What national identifiers are 

you familiar with?



3. Identifiers

• An important requirement for DI is connectivity. This can be done most
easily under a unified identification system across different sources. In
many countries, a system for a national ID exists for persons and even for
businesses. The identity numbers are often anonymized and translated into
statistical identity numbers for privacy protection in the statistical
production.
 In cases in which a unique identifier is not available, lacks sufficient quality or

coverage to be relied on, or not used by all data providers, it is more difficult to link
different data sources. If the sources contain unique identifiers, the integration is
directly achieved via these identifiers; otherwise, it is necessary to define and
prepare a procedure for pooling records using a set of key variables that are
common among data sources.
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3. Identifiers

Example 1: Key variables for comparing and classifying Records in a Social
Security Registry with Civil Registration

Last name First Name Site SSN DOB Sex DateDx
SMITH JOHN C619 123654789 02111934 1 06152004

Last name First Name DOB Date of Death COD Death Cert #
SMITH JOHN 02011934 03202006 123654789 01234

Social Security Registry data for John Smith:

Vital Statistics data for John Smith:

Last name First Name Site SSN DOB Sex DateDx Death Date COD Death Cert #
SMITH JOHN C619 123654789 02011934 1 06152004 03202006 C100 01234

Linked data for John Smith:
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3. Identifiers

• Several approaches can be applied to protect the privacy of unique
identifiers.
 One of them is the use of generated temporary unique identifiers produced on user

request based on the unique IDs, such as temporary identifiers in mobile
transactions.
 Another technique is to use a one-way hashing algorithm. This approach, if

properly implemented, can be used to create new identifiers that are difficult to
“reverse” to discover the original identifier (see Introduction to The Hash Function
as A Personal Data Pseudonymisation Technique).
 An approach to replacing the identifiers is also described in the Statistics New

Zealand Data Integration Manual: 2nd edition
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3. Identifiers

• Results of the ESCAP 2020 survey (DI-CAS) show that many of
responding countries have a unified personal/business identity system
in place. Less than half of responding countries hold a unified address
system. Although identifiers are established for most countries that
responded to the survey, for around half of responding organizations,
data custodians in their country had restrictions on providing
identifiers to the national statistical office.
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Privacy?

Confidentiality?



4. Privacy and Confidentiality

• Privacy refers to freedom from intrusion into one's personal information.

• Confidentiality concerns about personal information shared with others
that generally cannot be divulged to others without the express consent of
the individuals. Confidentiality means that the information can be accessed
only by authorized individuals.
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4. Privacy and Confidentiality

• Social license to operate is a concept stemming from the corporate social
responsibility framework and knowledge. It represents the ongoing and
sustained public acceptance and trust of any activity, project, or
organization, beyond legal compliance.
 Because of growing awareness of pernicious impacts from government or private

endeavors, social concerns and resistance may arise and put into question the
intended operation. In the context of a DI project, it is closely linked to public
concerns over individuals' privacy and confidentiality and surveillance techniques.
 These concerns, if disregarded, may lead to social resistance, for example,

populations refusing to participate in surveys and litigation over access and control
of personal data.
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4. Privacy and Confidentiality

• Some key points to note from the established body of knowledge on social
license to operate concern the basic principles to manage it:

(a) identifying stakeholders by understanding potential impacts and
perceptions;

(b) identifying key areas of concern, namely human rights, privacy and
surveillance; and

(c) developing action and communication plans to address and mitigate
impacts.
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4. Privacy and Confidentiality

• Protecting personally identifiable information (PII) is essential for
personal privacy, data privacy, data protection, information privacy and
information security.
 PII typically refers to information that can be used to distinguish or trace an

individual's identity, either by itself or in combination with other personal or
identifying information that is linked or linkable to an individual.
 PII may include name, address, email, telephone number, date of birth, passport

number, fingerprint, driver's license number, credit or debit card number and social
security number, national ID, among others. (personally identifiable information
(PII) by Corinne Bernstein).
 PII is a well-known concept in international standards related to databases

containing personal information that must be protected. People involved in data
integration need to have a comprehensive understanding of this concept and what
constitutes it
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https://searchsecurity.techtarget.com/definition/personally-identifiable-information-PII


4. Privacy and Confidentiality

• Integrating, holding and storing more data sources can increase disclosure
risks that need to be managed carefully. The ability to integrate data
sources depends on the trust of observation units: persons; households;
enterprises; agricultural holdings; and other entities. This means that
respondents, administrative agencies and other data providers should only
share their data if they are convinced that the confidentiality of the data
and identity is ensured, PII is protected, and the shared data are only used
for statistical purposes. To assure public acceptance, privacy and
confidentiality rules must be clear.
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4. Privacy and Confidentiality

• Many countries have enacted a data privacy act, which sets the rules on
processing personal data in a way that the legal rights of individuals
concerning privacy and the integrity of individual's data are not violated.

• The protection of confidentiality aims to ensure that disseminated data do
not allow direct or indirect identification.

• Appropriate statistical disclosure methods are needed to ensure PII
protection in compliance with the legislation. A data-sharing standard
operating practice document should be prepared to avoid breach of
confidentiality by people involved in integrating the data.

65



4. Privacy and Confidentiality

• Most NSOs are prohibited by law from breaching confidentiality and
already have in place mechanisms to protect privacy and confidentiality.

• They also hold detailed information about individuals collected through censuses
and surveys.

• NSOs can, therefore, be considered as a trusted party, and data flow of individual
records needs to be one-way, towards the NSOs. It is helpful to also communicate
the UN Fundamental Principle of Official Statistics Principle No. 6 on
Confidentiality that all UN member countries ratified in the General Assembly.

• Data flowing to other organizations may need to be protected by perturbation,
aggregation or other procedures.
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4. Privacy and Confidentiality

• All DI projects must consider the details of the datasets and suppliers. No
new DI should happen without a comprehensive analysis of its potential
risks and benefits.
 The preparation and publication of privacy and confidentiality impacts assessments for the

integration of datasets is a best practice approach to detect, evaluate and mitigate potential risks. The
aim of these documents is to inform the public of the intention to integrate one or more datasets
from which personal information will be handled and to explain that the benefits outweigh the risks.

 These documents should be drafted in response to and be guided by the principles of the national
privacy and confidentiality authority (if such exists) or provide a per case privacy and
confidentiality agreement, or refer to international standards, such as ISO/IEC 2915133 (information
technology — security techniques — code of practice for personally identifiable information
protection), and ISO/IEC TR 38505-234 (information technology — governance of IT —
governance of data — Part 2: implications of ISO/IEC 38505-1 for data management).

67

https://www.iso.org/standard/62726.html
https://www.iso.org/standard/70911.html


4. Privacy and Confidentiality

• Below are suggested sections for a privacy and confidentiality
assessment document:
 An introduction to the document, clearly outlining the scope and coverage of the intended

operation, namely integration of one or more datasets;
 A general description of the datasets and their contents;
 A summary of the expected benefits of carrying out the data integration;
 A detailed analysis and assessment of risks to privacy and confidentiality, their rationale

and a thorough description of safeguards and mitigation procedures to protect PII;
 The decision made and all considerations taken into account as a result of conducting the

privacy and confidentiality assessment.
Examples from Statistics New Zealand are available in an article entitled “Data integration projects and 
privacy impact assessments” 68

https://web.archive.org/web/20190122153642/http:/archive.stats.govt.nz/methods/data-integration/data-integration-projects.aspx


4. Privacy and Confidentiality

• If a NSS is centralized and the NSO plays a leading role in DI efforts,
concerns about public acceptance of DI is likely to be less as
compared to decentralized statistical systems. On the other hand, in a
centralized statistical system, data partners, such as registrars may be
less familiar with data considerations for statistical use. Accordingly,
different NSS types may require different regulations and
mechanisms for the management of DI.
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Data Quality
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How do you 
define quality?

Note: In business, the concept of quality is “customer-centric”



Agenda

1. The Need for Quality Assessment
2. Dimensions of Quality
3. Statistical Sources of Errors
4. Quality Assessment Framework
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1. The Need for Quality Assesment

• Quality assessment is an important issue in statistical production. Many
organizations and international and national initiatives focus on various
aspects of quality, and some of them explicitly consider processes related
to data integration.

• While quality is not an easily defined concept, the following dimensions 
of quality need to be assessed: relevance; accuracy; timeliness; 
accessibility; coherence; and interpretability.  
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https://ec.europa.eu/eurostat/cros/system/files/Guide%20to%20report%20the%20usability%20of%20an%20ADS.pdf


2. Dimensions of Quality 

• According to Brackstone (1999),  
• Relevance: (of statistics) pertains to whether the data producer is producing 

information on the right topics and utilizing the appropriate concepts for 
measurement within these topics. 

• Accuracy: largely whether estimates are of sufficient precision, i.e., within an 
acceptable “margin of error”.

• Timeliness: relates to when statistical information is made available to clients 
of data producers. 

• Accessibility: “For statistical information to be useful, clients have to be able 
to determine what is available and how they could obtain it. It then has to be 
available to potential clients in a form that they can use and afford. Both 
searching facilities and statistical products themselves have to use technology 
that is available to potential clients.”
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https://www150.statcan.gc.ca/n1/en/pub/12-001-x/1999002/article/4877-eng.pdf?st=NKWj1vK0


2. Dimensions of Quality 

• Interpretability: “To make appropriate use of statistical information from the 
NSO clients have to know what they have and to understand the properties of the 
information. That requires the NSO to provide descriptions of the underlying 
concepts, variables and classifications that have been used, the methods of 
collection, processing and estimation used in producing the information, and its 
own assessment of the accuracy of the information. We will refer to this property 
of statistical information as its interpretability” 

• Coherence: “the degree to which statistical information fits into broad 
frameworks and uses standard concepts, variables, classifications and methods”

Note: Data producers and data users provide different prioritization for each of these dimensions.  For 
data users, relevance, timeliness, accessibility and interpretability may be more important, while for data 
producers, accuracy and coherence may be far more important the other dimensions. 
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3. Statistical Sources of Errors

• ESSnet Komuso in the final version of Quality Guidelines for Multisource
Statistics (QGMSS), categorizes the statistical sources of errors arising in
the multisource processes from the survey component, the administrative
data component or both (Figure 1 in next slide), and shows how each type
of errors and other factors are linked to dimensions of quality (Figure 2 in
the slide following the next slide)
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https://statswiki.unece.org/display/GSBPM/Quality%2BIndicators


Error category Type of error included Survey Administrative 
sources

1. Validity error Specification error X
Relevance error X

2. Frame and source
error

Under-coverage X X
Over-coverage X X
Duplications X X
Misclassification in the contact variables X
Misclassification in the auxiliary variables X X

3. Selectivity error Sampling error X
Unit non-response X
Missing units in the accessed data set X

Figure 1. Main sources of errors in multisource statistics
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Error category Type of error included Survey Administrative 
sources

4. Measurement
error and Item
missingness

Arising from: respondent, questionnaire, interviewer,
data collection

X

Fallacious or missing information in administrative source X

5. Processing 
error

Data entry error X
Coding or mapping error or misclassification X X
Editing and imputation error X X
Identification error X
Unit error X
Linkage errors X X

6. Model error Editing and imputation error, record linkage error, etc. X X
Model based estimation error (small area estimation,
seasonal
adjustment, structural equation modelling, Bayesian
approaches, capture-
recapture or dual system estimation, statistical matching, 
etc.)

X X

Figure 1 (cont’d). Main sources of errors in multisource statistics
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Figure 2. Main type of errors and other factors influencing output quality dimensions

Source: ESSnet KOMUSO, Work Package 1, Quality Guidelines for Multisource Statistics (QGMSS), Version 1.1. Specific 
Grant Agreement No. 3 (SGA-3) (October 2014).
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4. Quality Assessment Frameworks

• At the national level, statistical organizations recognize the necessity of
developing a framework for assessing quality in the usage and integration
of different data sources. The following resources are recommended for
this purpose:
 Statistics Canada Quality Guidelines (2019)
 Checklist for the quality evaluation of administrative data sources of

statistics Netherlands (2009)
 Guidelines for the quality of statistical processes that use administrative

data of Istat (2016)
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https://www150.statcan.gc.ca/n1/en/catalogue/12-539-X
https://ec.europa.eu/eurostat/documents/64157/4374310/45-Checklist-quality-evaluation-administrative-data-sources-2009.pdf/24ffb3dd-5509-4f7e-9683-4477be82ee60
https://www.istat.it/en/files/2013/04/Linee-Guida-v1.1-Versione-inglese.pdf


4. Quality Assessment Frameworks

 Guide to reporting on administrative data quality (Statistics New Zealand
(2020))
 Quality Assurance of Administrative Data (United Kingdom Statistics

Authority (2015))

• The quality assessment framework of Statistics New Zealand,
including the quality indicators, is described in the Guide to
reporting on administrative data quality. This quality framework is
based on a two-phase life-cycle method model for integrated
statistical microdata developed by Li-Chun Zhang, which expands
the total survey error paradigm to include administrative data
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https://www.stats.govt.nz/methods/guide-to-reporting-on-administrative-data-quality
https://osr.statisticsauthority.gov.uk/wp-content/uploads/2015/12/images-settingthestandar_tcm97-44370.pdf
https://2011.isiproceedings.org/papers/450014.pdf


4. Quality Assessment Frameworks

• The framework enables users to gain an understanding of sources of
errors in both single- source and integrated micro data. The two-
phase life-cycle model assists in determining the associated
methodological and operational issues that may have an impact on
quality resulting from producing statistical information from linked
administrative data sources.

82



Two-phase life-cycle method model for
integrated statistical microdata developed

 In phase 1, the quality of an input data source
intended to be used in the production of a
statistical product is assessed.

 In phase 2, the difficulties arising from taking
variables and objects from source datasets and
using them to measure the statistical target
concept and population of interest to a statistical
organization are categorized.

4. Quality Assessment 
Frameworks
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4. Quality Assessment Frameworks
• The quality assessment involves 3 steps:

Step 3: Phase 2 evaluation:
As for the previous step, errors arising in phase 2 of the quality framework are listed and examined in a similar way, considering the dataset(s)

being integrated to produce the final output. These errors are considered with respect to the intended statistical target concepts and population. 
The effects of phase 1 errors on the creation of statistical units, or the details of the misalignment between concepts on different datasets, must 

be understood.

Step 2: Phase 1 evaluation:
Errors occurring in phase 1 of the quality framework are determined and categorized for each source dataset. This involves

detailed consideration of how the methods, purpose, known issues, and other aspects of the original data collection contribute to 
each of the specific error categories in the phase 1 flow chart, as shown in figure 9.

Step 1: Initial metadata collation:
Basic information is collected about each of the source datasets used in the validation project. The information is 
related to the source agency, purpose of the data collection, populations, variables and timeliness of the data.
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4. Quality Assessment Frameworks

• The Statistics New Zealand Guide to reporting on administrative data
quality provides a metadata information template that encourages
thinking about the key aspects of quality in an organized manner. It is
also a convenient way to record a standard set of information to compare
different datasets. The basic information required are:

• name of data source agency;
• purpose of data collection;
• time period covered by the data;
• the population (target and actual) of the dataset;
• the reporting units;
• a short description of key variables; and
• the timing and delay information and method of collection.
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https://www.stats.govt.nz/methods/guide-to-reporting-on-administrative-data-quality
https://www.stats.govt.nz/assets/Uploads/Retirement-of-archive-website-project-files/Methods/Guide-to-reporting-on-administrative-data-quality/admin-data-quality-metadata-info-template.xlsx


4. Quality Assessment Frameworks

• For the integration of big data sources in the statistical production,
several global initiatives have indicated the potential of these new
data sources and the quality issues related to several aspects. First,
the change of paradigm imposed by the new sources, compared to
the traditional sample surveys, moves attention from the well-
studied sampling errors to the non-sampling errors, so the
population coverage and the self-selectivity of the observations
become the most recognized and investigated issues. In 2014, the
ECE Big Data Quality Task Team issued “A suggested framework
for the quality of big data”
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https://statswiki.unece.org/download/attachments/108102944/Big%20Data%20Quality%20Framework%20-%20final-%20Jan08-2015.pdf?version=1&modificationDate=1420725063663&api=v2&%3A%7E%3Atext=The%20Big%20Data%20Quality%20Framework%2Cframework%20developed%20by%20Statistics%20Netherlands


Data Integration Opportunities and Challenges 
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What are the opportunities and 
challenges of data integration 
from your point of view?
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Agenda

1. Opportunities
2. Challenges and Issues

• Legal and Institutional
• Managerial
• Methodological

3. Managing Risks and Solving Issues 
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1. Opportunities for DI in NSS
• provide more timely and more detailed statistics

• provide new official statistics to tell a richer story of people, businesses, etc.

• meet new and unmet data needs for enhanced policy research opportunities and for
integrated research data to allow finer-grained statistical analysis

• improve access to additional information sources on various domains

• encouraging wider use and reuse of data across government

• lower response burden

• overcome the effects of reducing response rates

• address quality and bias issues in surveys.
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1.1. Model DI: NZ Integrated Data Infrastucture

• New Zealand’s Integrated Data Infrastructure (IDI) is a large research
database holding anonymized data from across the public sector about
citizens, linked to data about life events.

 The IDI is longitudinal, i.e., it tracks anonymized individuals and households
throughout their lives (using information from 550 datasets from 14 organizations,
which include data from as early as 1840), and as such is exceptionally useful for
answering questions about groups of people with similar characteristics over time.

 The IDI contains data on more than 9 million persons
in New Zealand on health, education and training,
benefits and social services, justice, income and
work, migration, housing. This complements the
Longitudinal Business Database (LBD)
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https://www.stats.govt.nz/integrated-data/integrated-data-infrastructure/
https://www.stats.govt.nz/integrated-data/integrated-data-infrastructure/data-in-the-idi/
https://www.stats.govt.nz/integrated-data/longitudinal-business-database/


1.1. Model DI: NZ Integrated Data Infrastucture

• Integrated Data Infrastructure
(IDI) allows for statistical outputs
and research on the transitions and
outcomes of people through
education, the labour market,
benefits, justice, health and safety,
migration, and business data.
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• The IDI is primarily based on administrative data and contains several
surveys undertaken by Statistics NZ and other data producing
government agencies, as shown in the figure above

https://www.stats.govt.nz/integrated-data/integrated-data-infrastructure/


1.1. Model DI: NZ Integrated Data Infrastucture

• To integrate datasets, Stats NZ first links information from sample
surveys and censuses, and administrative data (from government
agencies and non-government organizations) together using
identifiable data, including first and last name, date of birth, age, sex,
and country of birth. At this stage, the data is not accessible for analysis
or research.

• Before data is made available to approved researchers, all personal
identifiers have been either removed or encrypted (replaced with
another number) to ensure the data records are “anonymized”, i.e. not
associated with named individuals.
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https://www.stats.govt.nz/integrated-data/integrated-data-infrastructure/


1.1. Model DI: NZ Integrated Data Infrastucture

• The authority for Stats NZ was granted by the NZ Cabinet in 1997, and
after some data integration projects for specific purposes, the Cabinet
agreed in 2011 to consolidate previously separate integration projects
into the IDI prototype.
 Further, Cabinet agreement in 2013 led to the expansion of the IDI to create a

cross-government data integration service. Since then, the IDI has continued to
be updated on a quarterly basis, and the number of new datasets available in the
IDI and demand for the service continues to increase.
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https://www.stats.govt.nz/integrated-data/integrated-data-infrastructure/


1.2. Model DI: Australia’s 7 Data Assets

1. Multi-Agency Data Integration Project (MADIP): secure data asset combining
information on health, education, government payments, income and taxation,
employment, and population demographics (including the Census) over time.

2. Business Longitudinal Analysis Data Environment (BLADE) is an economic
data tool combining tax, trade and intellectual property data with information
from ABS surveys to provide a better understanding of the Australian economy
and businesses performance over time

3. Australian Census Longitudinal Dataset (ACLD) combines a 5% sample of data
from the three most recent Censuses to create a research tool for exploring how
Australian society changes over time.
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https://www.abs.gov.au/about/data-services/data-integration/integrated-data
https://www.abs.gov.au/about/data-services/data-integration/integrated-data/multi-agency-data-integration-project-madip
https://www.abs.gov.au/about/data-services/data-integration/integrated-data/business-longitudinal-analysis-data-environment-blade
https://www.abs.gov.au/about/data-services/data-integration/integrated-data/australian-census-longitudinal-dataset-acld


1.2. Model DI: Australia’s 7 Data Assets

4. Linked Employer-Employee Database (LEED) brings together employer
information (from the BLADE) and employee information (from Personal
Income Tax data) into a linked dataset, made possible through data integration.

5. Australian Census and Temporary Entrants Integrated Dataset (ACTEID) links
the Australian Census of Population and Housing data with Australian
Government temporary visa holder data.

6. Australian Census and Migrants Integrated Dataset (ACMID) links the
Australian Census of Population and Housing data with Australian Government
permanent migrant data

7. Personal Income Tax and Migrants Integrated Dataset (PITMID) provides
financial year estimates of the sources of personal income of migrants (i.e.,
employee income, own unincorporated business income, investment income, and
other income).

96

https://www.abs.gov.au/about/data-services/data-integration/integrated-data
https://www.abs.gov.au/about/data-services/data-integration/integrated-data/linked-employer-employee-database-leed
https://www.abs.gov.au/about/data-services/data-integration/integrated-data/australian-census-and-temporary-entrants-integrated-dataset-acteid
https://www.abs.gov.au/about/data-services/data-integration/integrated-data/australian-census-and-migrants-integrated-dataset-acmid
https://www.abs.gov.au/about/data-services/data-integration/integrated-data/personal-income-tax-and-migrants-integrated-dataset-pitmid#:%7E:text=What%20is%20PITMID%3F,income%2C%20and%20other%20income).


2. Challenges for Data Integration
A. Legal and Institutional
• Legal basis (legislation, codes of practice, protocols and policies) for the use of and access to

administrative and other sources for statistical purposes

• Legislation respecting confidentiality, privacy and public perception

• Establishing mechanisms for collaboration with data providers

• Building effective partnerships for collaboration with data producers, data user, and providers of
ICT infrastructure

• Governance of data integration projects

97



2. Challenges for Data Integration
B. Managerial
• Budget

• Human resources including subject-matter statisticians, methodologists and IT experts,
holding a combination of different skills, such as leadership, negotiation, relationship
building, legal, data protection and communication

• IT infrastructure including hardware and software required for developing databases,
storage, data processing, data transfer and dissemination

• High cost of setup, maintenance, and access to data sources

• Assessment and management of risk

• Resistance to change
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2. Challenges for Data Integration
C. Methodological
• Lack of common recommended methods, since methodology largely depends on the data

sources used for data integration

• Lack of interoperability in terms of lack of unique identifiers, inconsistency in concepts,
classifications, coverage, data formats, reference periods, etc.

• Lack of detailed descriptive metadata

• Identifying potential sources of bias to avoid

• Dealing with missing data, errors and inconsistencies

• Measuring, managing and publishing quality

• Communicating with users 99



2. Challenges for Data Integration
Issues from DI-CAS
• In 2020, ESCAP conducted Data Integration Capacity Assessment Survey (DI-

CAS), which was adapted from the ECE survey. The results from DI-CAS suggest
that the most common barrier to data integration faced by the responding
organizations is “maintaining access to data sources”, followed by “public
acceptance and trust issues”, “ICT issues”, “lack of supporting legislation”, “not
having access to data sources” and “lack of relevant methodologies”

• Integrated datasets potentially pose more disclosure risk so any access to microdata
of integrated data (including what we will be integration in this training course)
needs careful consideration.

100



3.1. Risk Mitigation
Factors worth considering:

• use of organizational risk management frameworks with data
integration projects

• use of Guidelines on Risk Management Practices in Statistical
Organizations

• specific risk assessment approaches for data sources.
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https://statswiki.unece.org/download/attachments/128451595/Risk%20Management%20Guidelines%20for%20NSOs%20-%20Version%204.5.pdf?version=1&modificationDate=1484049734828&api=v2


3.2. Improving the Enabling Environment
• Regularly Review Statistical Legislation
 Self-assessment tool (developed by the Collaborative) that aims to

help understand how current statistical legislation facilitates the
access and use of administrative data, both for the National Statistics
Office (NSO) and the National Statistic System (NSS).
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https://unstats.un.org/capacity-development/admin-data/


3.2. Improving the Enabling Environment
• Improving Coordination Mechanisms and Partnerships in the

National Statistical System

 Formal agreements between 
relevant parties to ensure that the 
collaboration is institutionalized 
and, to clarify the roles and 
responsibilities of institutions within 
a concrete time frame.  See, e.g.  
Memorandum of Understanding 
(MoU) Template.
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https://unstats.un.org/capacity-development/admin-data/docs/mou-guide-and-template.pdf


3.2. Improving the Enabling Environment
• Improving Coordination Mechanisms and Partnerships in the

National Statistical System
When Statistics NZ engages in a DI project, its MOU with data source agencies 
stipulate the following:  
 a specification on which variables to request or the formats of the data
 security and confidentiality measures 
 the frequency of data supply

Good communication with the data providers, and unambiguous specification of 
data requirements, reduces the likelihood of the data extract failing to meet the 
needs of the DI project. 

Note that the time for source agency to supply the data can be days to months.
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3.3. Developing Capacities
• Clear Metadata Documentation

• Protocols to Clean Up Data
 Clean up duplicates

 Scan for invalid data

 Examine Data Collection

• Processes for data management and backing up data

• Appropriate architecture (including software) for DI

• Managing, Archiving and Maintaining Data

• Disclosure Risk Assessments
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3.4. Addressing Record Linkage Issues
• Errors in linking datasets may occur when capturing and

processing linking variables. Sources of errors in the linking
variables include:

• variation in spelling, data coding, and preparation;
• using nicknames;
• using initials;
• truncating or abbreviating names and addresses;
• using compound names; or missing or extra words.
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3.4. Addressing Record Linkage Issues
Examples:

• Unique numeric identifiers, when available, are excellent linking variables but we
may errors: missing identifiers; transcription errors such as transposing digits
when recording data; the same identifier may be used for more than one unit; the
same unit may have more than one identifier assigned to it (duplicates); the units
may refer to different identities in different files

• Surname, may have name changes due to marriage or divorce. People in some
ethnic groups have many surnames and order of use varies. Linking birth surname
and marriage name into a compound (or hyphenated) name is common; both parts
are required for linking purposes. Spelling variation is also quite common. Some
cultures (e.g., Bhutan, Indonesia) have no exact equivalent of a surname
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3.4. Addressing Record Linkage Issues
Examples:

• First names have wide variations in spellings due to recording and
transcription errors. Problems include use of nicknames, but some are
readily identifiable (e.g., Joey for Jose, Will/Bill for William, Liz for
Elizabeth), but others are not (e.g., Toots for Jose Ramon, Blondie for
Deborah). Some records may just record the fact that the person is a
baby, or a twin, and until the birth is registered, the record may
contain ‘baby of ...’ or ‘twin of…’.

• Address is an excellent linking variable but, disagreements are hard to
interpret because of address changes, address variation, and difference
in mailing and physical addresses.
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3.4. Addressing Record Linkage Issues
Examples:

• Sex is generally well reported and, except for transcription and
recording errors, it is a very reliable variable. The main difficulty is
that sex may not always be available in some administrative records
when it is not required for operational purposes. Where a dataset does
not include sex, it can be generated using the first name, although this
cannot be done with complete accuracy (e.g., Cielito can be both male
and female in Philippines). Some datasets collect titles such as ‘Miss’
or ‘Mr’, which can be used for sex imputation
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3.4. Addressing Record Linkage Issues
Examples:

• Other problems encountered in using linking variables
are:
first name swapped with surname – happens occasionally
embedded titles in the name – surname and first name

fields may contain titles (e.g. ,‘Mr’, ‘Mrs’, ‘Dr’, ‘Jr’).
Before the names are used for linking they should be
parsed and the various components identified and
separated.
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Potential solution(s):
Identify if issues are 

systematic then apply 
rigorous editing, 

parsing, and formatting 
of linking variables 

appropriate validation 
and/or approaches to 
“relax” matching, e.g., 

fuzzy matching or 
“transformed” data 
(such as soundex for 
names or truncated 

names)



3.4. Addressing Record Linkage Issues
Potential Solution(s):

• Standardization is necessary when a field is stored in different formats,
(e.g., date of birth is “01Jan2002” in one file and “010102” in another)

• Concordance involves creating consistent coding across files and is very
important for variables that require classification (e.g. sex coded as 1 and
2 in one file and as M and F in another).

• Data cleaning is crucial. Use edit checks to identify invalid responses,
such as character strings in a numeric variable, or non-alpha characters
(eg # or ^) in a character text response. Other edits may check for ‘out of
range’ or impossible responses (e.g., birth dates in the future). Often best
approach is to treat these invalid responses as missing values.
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3.4. Addressing Record Linkage Issues
Potential Solution(s):

• The process of parsing and standardizing linking variables involves
identifying the constituent parts of the linking variables and representing
them in a common, standard way by using look-up tables, lexicons, and
phonetic coding systems (Gill, 2001). These standardized individual
elements are then rearranged in a standard order.

Example: Parsing a name (Dr. Jose Ramon Gatmaitan Albert) into a
title , first name, and surname.
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title Dr.
first name 1 Jose
first name 2 Ramon
middle name Gatmaitan
surname Albert



3.4. Addressing Record Linkage Issues
Potential Solution(s):

• Phonetic coding involves writing a string of characters based on the way
the string is pronounced. It is a useful tool to summarize names and
allow for some spelling variations. Used in data linkage, its aim is to
dampen the effects of coding errors, which could otherwise result in
spurious disagreement between two variables. Two traditional phonetic
coding methods used are the Russell SOUNDEX, initially developed for
the 1890 United States Census, and the New York State Identification
and Intelligence Algorithm (NYSIIS)

Example: a surname is listed as Camden in one dataset and in another as Comden. If
a character comparison is done on these character strings, the surname variables
would disagree. Using SOUNDEX, both Camden and Comden would be coded as
‘C535’. In NYSIIS, both would be coded as ‘CANDAN’.
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3.4. Addressing Record Linkage Issues
Potential Solution(s):

• Standardizing addresses operates as for names. Abbreviations like Rd or
Cres should be replaced by appropriate expansions to Road or Crescent,
or to a set of standard abbreviations commonly used by the
organizations. For example, when a rural address variation (e.g. ,R.D. 1
Tauranga, or Tokoroa Farm Kapiro Road) is encountered, the software
should use a set of parsing routines different from those associated with
home-number/street-name address. Once addresses have been
standardized further geocoding may be carried out
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3.4. Addressing Record Linkage Issues
Potential Solution(s):

• Often there is interest in a variable that is collected using different
classifications. One classification may be a simplified version of the
other, or one part of the classification may agree across files, while the
rest does not. Correctly comparing the variable requires a consistent
classification to be used for the linking variable across all datasets. A
concordance can be thought of as a pre-defined conversion table that
translates between classifications. Usually, the concordance will be
between a standard classification and a non-standard one used on a
particular dataset
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Example: Ethnicity data. Suppose one dataset uses the categories European New Zealander, Mäori, 
and Other, while another source has European New Zealander, Mäori New Zealander, Cook Island 
Maori, and Other. European New Zealander translates directly but Cook Island Maori could be 
included in either Mäori or Other in the first file.



3.5. Deduplication
• Duplicate records are common in administrative datasets. They are

usually created by mistake, either from the form-filling process or at the
input stage in the data source agency. Examples are typos in filling out a
form, or forms being filled out many times when processing a case.
Although most agencies have systems to deal with duplication, there
may still be some duplicates left in a database.

• Deduplication allows a data integration analyst to eliminate duplicates –
a file is made to link to itself using the same techniques as for
integration. Another option is to ignore the duplicates but to estimate
how many the dataset contains, which clarifies their effect on the final
integrated data.
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3.5. Deduplication
• The effect duplicates have on integration depends on their frequency,

how they are generated, and what type of integrated dataset is being
created. False positives occur if the duplicates are linked to the wrong
unit. If the resulting integrated dataset is the intersection of the source
files, then unlinked duplicates will appear as false negative links.

• We should take utmost care where the integrated data is the union of the
source files, as the unlinked duplicates will inflate the number of cases in
the final integrated file.
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