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Using admin data means a transformation Stats @

atauranga Aotearoa

What are the
strengths,
Administrative limitations? Statistical uses

data :
What transformations
are needed?
Understand Define statistical
sources purpose




Admin data quality frameworks guide assessment of
variables

Quality Dimensions

Representation (units)
* coverage
* uniterror

Relevance
Accuracy
Timeliness
Accessibility
Coherence and
Consistency
Interpretability

Statistics New Zealand (2016)
Zhang, L-C (2012). “Topics of statistical theory for register-based statistics and data integration.” Statistica Neerlandica 66: 41-63

Measurement (attributes)

* validity error

* measurement error
(consistency with census
responses)

Stats®@
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Accuracy Dimensions


https://www.stats.govt.nz/methods/guide-to-reporting-on-administrative-data-quality

Example: How country of birth is derived

We use the most reliable source first (this
is birth registrations). If there is no data in
birth registrations, we use the next best
source, if it is available, and so on.

Census

Distribution of the 20 most common overseas birthplaces,
for APC in 2018 and 2018 Census
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96% Missing

2018 Census
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Quality assessment of admin sources

Coverage

High

Partial

Low

?

Househo
Number of
vehicles

- Status in
Usual ERILEE, Study employment

residence participation

‘ . ‘ Birthplace
Years at

address

Id size Age, sex

Years since Income

WKLFS* arrival in NZ

Partnership

status ‘ ‘
‘ ‘ Highest L.egal : Maori
Family type qualification relationship descent
Occupation ‘ status  Number ‘
children born
. . Workplace Industry Age of
. address
Cigarette Disability ' dwelling
smoking ‘ SRR c'fFIoor area

‘ Weekly landlord
Iwi rent

Access to e . .

Hours
teI‘ecc‘:_imm orientgtion Travel to  Access to worked
unications . work amenities ‘
Unpaid Language . b
Iy ‘ Gender Number  Tenyre of
bedrooms  h5ysehold
Damp or
Religious Fuel types Id
€lglo used to heat MOU Number of
affiliation dwelling rooms
Poor Moderate Very close

Measurement

Stats©®
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As of Aug 2023.
Subject to change

. Metadata

‘ Detailed analysis

Experimental
series



Quantitative quality measurement Stats®
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Quality Dimensions

Accuracy Dimensions
Representation (units)
coverage
unit error

Relevance

Timeliness
Accessibility
Coherence and
Consistency
Interpretability

Measurement (attributes)
validity error
measurement error
(consistency with
census responses)

There are a few ways to numerically measure the accuracy dimension:
* Proportion of coverage of attributes within the admin population
* Aggregate comparison with ERP, Census 2018, and other statistics
* Unit record comparison with Census 2018
* Dempster Shafer scores (measuring level of agreement between several admin
sources)

Research ongoing:
* Use of social surveys for benchmarking in future?
* Model based estimates similar to DS




Quality in the APC

Variable Missing
(percent)

Ethnic group level 1: European
Ethnic group level 1: Maori

Ethnic group level 1: Pacific Peoples
Ethnic group level 1: Asian

Ethnic group level 1: MELAA

Ethnic group level 1: Other

Maori descent

Birthplace

Years since arrival in NZ

<1

<1

<1

<1

Non-missing
quality rating

0.96
0.94
0.92
0.96
0.79
0.26
0.95
0.96
0.93

Output quality

0.96
0.94
0.92
0.96
0.79
0.26
0.82
0.91
0.89
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Census concepts not well covered in admin data Stats®
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* Activity limitations (disability) information that is not captured by the health system
* Gender and sexual orientation

* Languages spoken

* Religious affiliation

* Some work and labour force information ( ‘unemployed/nilf’, occupation, unpaid work)

* |wi affiliation

Possible improved collection across the government data system



Current limitations and mitigations Stats @
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Error structures are different from traditional census non-response patterns!

* Multiple sources for the same information: we have methods for choosing best values and resolving conflict, especially usual
residence address, ethnicity; now extending to models.

* Historical data (pre-digitisation): we already use 2013 Census.

* Sub-groups: for example, migrants/events occur overseas: look for new sources (for example, visas for overseas
qualifications).

* Missing categories:
*  Admin has positive identification only: derive ‘No qualifications’, ‘No children’ as default value at 15 yrs.
*  Taxdatain Stats NZ excludes ‘No income’: ask for IR zero income data.
*  Nosources for unpaid work on family farm or business: do not measure?

* Admin collection issues: for example, ethnicity coding: work with agencies to improve.

* Remaining missing data: develop statistical imputation methods.
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He patal?
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Nga mihi nui



Opportunities, that we can see Stats @
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* Frequency + Detail: Outputs every year (or more often), with all variables available for all reference
dates.
Already a 16 year time series 2006 -2021

* Quality: More precise, more detailed information, or more accurate - not constrained by
respondent’s ability to answer questions.

* Resilience: Inherently less exposed to extreme risks or system failure.
For example, easier to recover from earthquakes, pandemics.

* Longitudinal: The unit record data is longitudinal - this is immensely powerful and largely
untapped.
For example, detailed analysis of flows, cohorts, generational effects.
Measurement of over-time concepts rather than only point-in-time ones.

* Synergies with other research: Potential to be a multiplier for other research.
* Providing common baselines for researchers in the IDI.

12



Opportunities: longitudinal data

Intercity movement from the APC

between Hamilton and Tauranga
1100 -

1000 -

200 -

Total

goo -

7oo-

1 [} []
2010 2015 2020
Year at 30 June

Direction — Hamilton -» Tauranga Tauranga -» Hamilton

Source: Stats NZ
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Where does the data come from? Stats®

Birth
Maori place
descent

Number of
children born

Age,
Sex

Years
in NZ

Tatauranga Aotearoa

All the data sources are linked in the IDI

Historic Deaths [l Births [ Visas Tax (IR) | Border Benefits Health
censuses |l (DIA) (DIA) (MBIE) movements [l (MSD) (MOH)

Education Transport
(MOE) .... (NZTA)

Ethnicity Usual
residence
address ID Qualifications,
Study
Work and Addressn
: years ago
income

Industry, Business
Sector, Register
Workplace g Source: Stats NZ




Individual form census questions in APC

Very rough approximation, which does not take into
account:

importance of questions,

questions that need to be asked on any survey for
linking and operational purposes,

range of the orange category, and

some details within questions.

Where did you usually live 1 year
magu. on 7 March 202}?

— T T R

at my usual address, given in 5

at another New Zealand
address:

atreet number flat number

streat name

suburb or rural locality

city, town or district

r | lived overseas 1 year ago.
Print the name of the country:

Stats®@
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Coverage for each APC varlable, 2006 to 2021

demographic and Identity varlables

100 -
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]
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Source: Stats N2
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How ethnicity is derived Stats @
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DIA
: arent > 48% MoE (tertiary) Ju3d
We use the source that is (pchild)
most similar to the census
first (this is birth 99%

registrations).

If there is no ethnicity from
birth registrations, we use 2013 Census 3/3
the next best source, if it is

available, and so on.

We get an (L2) ethnicity for
nearly everyone (99 percent)
from the top four sources.

MoE
LN (secondary &
primary)

99%

Missing




Quality: Maori descent
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Proportion of missing values for Maori descent,

by broad age groups and overseas born
NZ bomn oversaas bom
80 -

ummmm

'
2010

60 =

Percent

RTITTTITTITT

. 0-14 years . 15-29 years . 30-64 years . 65+ years

Sourca: Stais NZ



Dempster Shafer theory Stats©
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Compare selected value, with available values in
sources (not necessarily the same sources as used.)

* The more sources, the higher the score

* The more agreement, the higher the score

* The more sources disagreeing, the lower the score

These values are added in the unit record data for:
* Maoridescent

* Birthplace

* Years since arrival in NZ

* Level 1 ethnicities (all 6)

Scores for any breakdown can be produced simply by averaging the individual scores!



Dempster Shafer theory Stats@
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12345

23456 B B - 9
34567 C C C A 7
45678 A B A 4
56789 B A B C 3
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