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Outline

- Combining survey and administrative (NB. register) data

beyond survey sampling paradigm

- Case-in-point: use of VAT data for STS

- Error sources for integrated statistical micro data

- Progressive nature of register data

- A prediction framework for progressive data
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Register data for use of sampling frame

• Business Register (BR) incl. classification, mea-of-size, etc.

• Central Population Register (CPR) for household surveys

•Address file including post code, etc. for area sampling

• Future: Geo-referenced Immobility Register (IR)

– immobility: property, land, natural resource, etc.

– multistage sampling: cost vs. efficiency

– traditionally: fixed clusters & random sub-sampling

– use Geo-IR for dynamic clustering in order to

maximize within-cluster variance
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Register data as auxiliary information

- Reducing sampling error

• household: post-stratification and calibration

• business: ratio and regression estimation

• indirect small area estimation at detailed levels

- Reducing nonresponse error

• response enhancement during data collection

• statistical adjustment after data collection

• bias exploration throughout the statistical processes
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Register data for use beyond survey sampling paradigm

- Register = auxiliary data in survey sampling paradigm

- Extended roles under data integration paradigm

• register as target data (e.g. Wallgren & Wallgren, 2006)

• register as proxy data

– lack inherent relevance due to nature-of-source

– NB. proxy 6= auxiliary

– integration (incl. survey, census) to satisfy quality

requirements incl. statistical relevance
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Illustrating statistical vs. definitional relevance

- ILO-employment status in Labour Force Survey (LFS)

6= register-based (R) employment status by definition

- Individual equality not expected in general even with

perfect register data = lack of definitional relevance

- Process register-based employment status such that

• register-employment total = LFS-employment total

• achieve statistical relevance in this respect

• at detailed levels, R-employment total has smaller

MSE than LFS-estimates (Fosen & Zhang, 2011)
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Use of VAT data for STS

- Alternative approaches by (data source, coverage):

1. BR + MBS Monthly Business Survey (all units)

2. BR + VAT/MBS (super units) + MBS (rest units)

3. BR + MBS (largest units) + VAT (rest units)

4. BR + VAT (all units; in retrospect)

- Key issues

• target population & classification on combined sources

• relevance & compatibility between survey and registers

• timeliness vs. burden/resource
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A two-phase life-cycle model for error sources (I):
primary-source data
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A two-phase life-cycle model for error sources (II):
secondary integrated data
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Units and measurement

- Representation: units in multiple sources

• alignment of business, statistical & VAT units

• ref. aligned sets & identification error

• a unit-error theory (Zhang, 2011)

- Measurement:

• ref. reclassified measures & mapping error

• apportion btw. units & calendarization over periods

• depends on alignment under representation
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Longitudinal progressive nature of administrative data

- Longitudinal data for different time points of interest

- Progressive measurement: available value for a

given time point of interest may evolve over time

• administrative data typically event-triggered

• delay, error & change of registration

• distinct feature compared to sample survey & census

- Inference for register-based statistics requires modelling

(Zhang and Pritchard, 2013)
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Illustration: progressive Business Register
(Hedlin et al. 2006)
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Illustration: progressive Employment Register
(Zhang & Fosen, 2012)

Note: (at, bt) = (increase, decrease) in employment rate due to updating by time t
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Problems regarding target population

- Target population: VAT-active units in period t

- Target total turnover over units in target population

- VAT turnover y(t;s) available at time s for s ≥ t

• y(t; s) = NA if no value reported for t by s

• assume negligible error, i.e. y(t;∞) = y(t; s) if y(t; s) 6= 0

- Population-t measured s: units with y(t; s) 6= NA

• activity delays: y(t; s) = NA and y(t;∞) 6= 0

• inactivity delays: y(t; s) = NA and y(t;∞) = 0

• birth delays: units ‘non-existent’ at s but y(t; s) 6= 0
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Methodology regarding target population

- Birth delays

• typically ignored; may have limited impact

• more appropriate: prediction at aggregated level

- Activity & inactivity delays

• typically, categorical classification by sign-of-life

• ad hoc division between activity and inactivity delays

• more appropriate: prediction for existent units
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A prediction framework: existent units

Contribution of existent unit i to target total

yi(t)Ii(t)

where Ii(t) = 1 if unit is active, and 0 if inactive

• sign-of-life approach: set Ii(t) = 1 if so-and-so,

and 0 otherwise ⇔ ad hoc method in nature

over-estimation of active delay total more likely?

• prediction approach: joint modelling of (yi(t), Ii(t))

for all existent units by time s
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A prediction framework: target total

A decomposition of target total for t predicted at s

• reported total: directly observed

NB. under the assumption of negligible reporting errors

• birth delay total

• report delay total of non-reporting existent units

– avoid ad hoc treatment of Ii(t) in practice

– reporting existent units form a sample of all existent units

– report sample not selected by design

– extending informative sampling/nonresponse theory
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Illustration based on VAT register in UK
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Left: reporting rate at t + 3 (square), proportion of units with turnover ≥ 80000 (circle),

proportion of inactive units (triangle); reference time points in 2010 and 2011.

Right: number of reporting existent units at t + 3 (triangle), population size (circle) and

predicted size (square) of units with turnover ≥80000; reference time points in 2011.
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A substitution exercise based on UK data
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Turnover total of existent units (circle), band-wise substitution of t− 12 values for non-large

units (square) for SIC-13 (80% units) and SIC-45 (85% units), with and without swapping
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Developing an approach to minimize survey compliance

- Monthly self-representing sample of the largest units

NB. cut-in threshold; emerging in-scope units; outdated units

- Register-based prediction for the rest

• birth delay total by projection/forecast

• cut-off existent units (80%+) by prediction

• in-between existent units (btw cut-off & cut-in thresholds)

NB. possible supplementary sample due to trade-off between time-

liness and accuracy, difference across NACE, etc.?
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Final remarks

- Better uses of VAT register for

• construction of the target population

• selection and maintenance of certainty sample

• survey exemption of majority of units

•minimizing sample of remaining units

- For long-term development: improving integration

of VAT register & BR, in terms of representation

and measurement, for uses across business statistics
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