Building a Quality Indicators Framework in
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Outline

* Context
* Challenges

* Some examples

* How should we solve this issue?

* Nutritional Label
e Related Work
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Context

* Moving from survey-centric business model to survey-

supported, or survey-free
« Making more use of data we did not produce

* Increasing appetite for data — more timely and more
detailed

* Quality challenge — how to estimate accuracy when
sampling error is not defined

» Broader and fundamental (philosophical?) question : what is quality in a
multi-source environment?
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CONTEXT - QUALITY

* The methods and language for measuring and communicating data
quality mostly originate from sampling theory.
* Expansion needed in a world less based on surveys:
« exploring the theoretical framework
« addressing the immediate needs of data users and producers
 Recent work: quality awareness toolkit(*), upcoming revision to

quality guidelines, National Quality Assurance Framework (UN),
Federal data strategy.
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RAISING AWARENESS

Statistics Canada'’s data quality toolkit :

1. Context

2. Quality aftributes

3. Data quality assurance practices
4 Checklists

Data producer quality self-assessment

checklist Data user quality assessment checklist
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https://www.statcan.gc.ca/eng/data-quality-toolkit
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CONTEXT- CURRENT STATE

 Quality at Flgure 1
Statistics Canada

* Core value and
everyone'’s
business and
responsibility

* Articulated
around 6
dimensions

* Policy on
informing users
on data quality

User dimensions

Data dimension

L}
Guidelines for ensuring compliance with

the dimensions of quality
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Context — Current State

*In practice, our quality indicators:
 Focus mostly on outputs
 Focus mostly on accuracy
» Mainly in the form of C.V. or Confidence Intervals
* Some information in survey/program documentation
(including information about the quality assurance process)
* Not many indicators published
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Context — Evolving

* More and more secondary sources
« All of them have their own sources of errors
- What is the quality of the inputs?
—> Are they fit for use’?

 What are the sources of errors introduced when the data
are processed and integrated?
—2>What is the quality of the process (throughput)?

- Even for probabilistic surveys, quality is reported but
there is room for improvement.
* Is the CV still relevant?
 Probably but does not tell the full story
« What about other dimensions of quality?
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Challenges with evolving context

« Combining sources with different types of errors,
different reference period;

* Record linkage
* Imputation
* Modelling / Small area estimation
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Examples

e Tax Data

* So far, tax data has been considered like a ‘perfect’
product. Most programs using tax data do not take into
consideration the quality of the tax data in the quality
indicators of their final product

« However, there are multiple steps in the processing of tax
data, each of them adding to the risk of introducing error /
intrinsic variability of the method
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Examples

 Canadian Housing Statistics Program

* Relatively new program created to answer a specific data
need.

« Combines multiple sources of data
—>Record Linkage
—>Multiple formats, different content, various levels of quality

* Models to designate units as residents or foreign investors

 Reports data accuracy qualitatively and publishes false
negative/false positive rates.

10
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Examples

* Registers

e Combine multiple sources of data
—~>Record Linkage
—>Caoding challenges
—->Multiple formats, different content, various levels of quality
—>Coverage can be difficult to evaluate

n
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Examples

 Price Indices

* Most indices use non-probabilistic surveys, although can
be deemed representative.

 Use if increasing number of secondary sources, including
scanner data. These sources can raise coding issues,
conceptual issues.

 CPI: weights come from Survey of Household Spending
(SHS), survey with its own quality, under transformation.
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o e i+l
I*I gtaa::ggs g?{zlasggue Delivering insight through data for a better Canada Canada




" - - - \"‘%

How should we measure and communicate
quality?

WHAT WE ONLY & DOES THE BAD DATA THAT'S CALLED
DOES THE  LAvVE BAD g SUGGEST WE SHOULD DO “*GOOD DATA.”
DATA DATA ON £l WHAT WE WANTED TO
TELL US THIS 3 DO ANYWAY?
TO DO? g

DILBERT.COM

4-3-18  ©2018 Scott Mams, Inc,/Dist. by Andrews NcMeel

There must be a better way!
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How should we measure quality?

. gut?]li?ty indicators for the product* or for the estimates?
oth:

* How are they used?

* Move away from single indicator
« Would improve transparency
* More information for the user to assess ‘fitness for use’
* How many indicators? Which ones?
* Qualitative or quantitative? Mixed methods?
* Should they be the same for all products?
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MEASURING QUALITY (MULTI SOURCE)

« Common challenge for National Statistical Offices

» Other works (non-exhaustive list) :

* The (US) Federal Committee on Statistical Methodology and the
Interagency Council on Statistical Policy are working to create a
unified framework for transparent reporting of data quality for
integrated data products, including appropriate statistical
standards.

 ESSnet quality indicators for use of admin in business statistics (23
basic quantitative; 46 qualitative)

* Quality assessment of frames for social statistics arising from
multiple sources (Zhang, 2017)

« UNECE-MOS Guide to data integration for official statistics

« {Stat (conceptual framework of administrative data quality
evaluation)
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Where do we go from here?

* Goal to have transparent quality indicators, that are
meaningful for the user

* Develop a framework that makes quality reporting
consistent across Statistics Canada’s programs

» Consistent does not mean identical
e Starting point: Nutritional Label model

16
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NUTRITION LABEL
MODEL

« Model can include information
about “ingredients” (input)

* Expected to have a few baseline
items and product-specific
details

» Used to further enhance data
quality awareness and
understanding

» Various options available for
content

I*I Statistics  Statistique
Canada Canada
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e Quality Facts

* Statistical product

* Population covered

* Reference period

* Accuracy

TBD

* Coverage of key variable A:Canada

* Coverage of key variable A: NL 70%

* Coverage of key variable A: PE 60%

* Coverage of key variable A:BC 80%

+ Etc

75%

* Release Date

* Timeliness

* Coherence

* Linking rate

* Datasources

the above categories

* Text describing key facets of the data release that are not apparent from

Delivering insight through data for a better Canada
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~ Content of Quality Label

Starting point: Assumptions deemed as valid to make ‘perfect’
estimates as listed in Rancourt (2018), and quality dimensions :

1) Data for all units exist in digital form
2) Complete frames/registers are available

3) The NSO has access to all the data through a mechanism that it controls
or it is able and allowed to gather the needed information for valid
statistical inference

4)  All units can be matched without error

5) Data concepts equal target concepts

6) There is no nonresponse error

/) There is no measurement error

8) There exist strong links between variables, i.e. models can be built
9) Standard errors are known, for precise inference

%uality.is measured/described in relation to how reality deviates from the
idealistic scenario described by the 9 assumptions.

18
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Developing the content of the quality

label

» Working group recently created formed by
methodologists of main programs (economic, social,
census...) to determine appropriate measures for aspects
such as Record Linkage, coverage, modelling etc...

* Consultations with Subject-Matter Specialists and Users

19
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In the mean time...related work

« Example 1. incorporating variance due to imputation in our Integrated
Business Statistical Program.

» Example 2: domain specific quality indicators in the context of Small Area
Estimation (Beaumont and Lesage, 2019)

» Example 3a: estimating linkage error rate without clerical review (Dasilva,
TBD)

» Example 3b: guidelines for reporting the accuracy of a record linkage (draft)

« Example 4: Quality framework for the use of machine learning and Al in
statistical processes (on-going work)
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Final thoughts

* In a world where data and statistics evolve at a very fast
pace and more and more tools are available, NSO's focus

on quality become critical.

* [t is not only important to deliver statistical products of
good quality, it is also important for the program
managers to assess the quality to make improvements
and to communicate to the user the strenghts and
weaknesses of these products in a transparent manner

Data = information = action
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Questions

* There are some solutions for some of the challenges
discussed in this presentation. Has any organization
taken into consideration more than one these items
simultaneously?

* Any comments on the nutritional label model to inform
users on data quality of a product?

« How much information is too much information for the
data user?

22
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THANK YOU / MERCI

Pour de plus amples renseighements, veuillez
contacter:

For more information, please contact:

martin-j.beaulieu@canada.ca

The content of this presentation represents the position of the author and may not necessary represent

that of Statistics Canada. Methods described may be planned approaches that have not yet been
implemented in Statistics Canada’s programs.
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