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Overview: Use Adaptive Concepts
and Methods for Integration of
Multiple Data Sources?

l. Integration of Multiple Data Sources:
Three Examples

II. Desigh Concepts — General and Adaptive

Ill. Questions on Goals, Methods & Impact
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l. Integration of Multiple Data Sources

Expand data sources & tools (beyond surveys):

- “Non-designed data” (“organic” “big data”:
Groves, 2012; Couper, 2013; Citro, 2014;
CNSTAT, 2017b, many others)

- Modeling, data management

Changing expectations on privacy, granularity of
information, “evidence-based policymaking”
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l. Integration — Three Examples

Example A (“append microdata”): Link survey data
with unit-level administrative/commercial records

e.g., CNSTAT report - Consumer Expenditure Survey

Goals: Reduce cost (expenditures, burden), improve
qguality, especially for high-cognitive load items
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l. Integration — Three Examples

Example B (“backbone and bridge”):

- “Backbone”: administrative record sets

- “Bridge”: supplementary sample surveys to
calibrate definitions; determine “domain
sizes” in multiple-frame extensions

Longstanding cases: Current Employment Survey
Small domain estimation (Rao and Molina, 2015)
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l. Integration — Three Examples

Example C (“cleaning data”):

- Preliminary exploration, de-duplication,
analysis of incomplete-data and error patterns

(especially important for previously unused or
uncontrolled data sources)

- Formal edit and imputation procedures
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Il. Design Concepts — General -1

A. Goal: Estimate parameters 6
(means, quantiles, regression coefficients,
generalized linear models, hierarchical)

Multiple sources provide data Y

Integration based on models f(Y|X, Z, B) for
true outcomes, errors, missing-data patterns
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Il. Design Concepts — General - 2

B. Performance Profiles for Estimation of &

Quality: Accuracy (MSE-TSE, interval properties),
Relevance, Timeliness, Comparability,
Coherence, Accessibility, Granularity
(Brackstone, 1999; CNSTAT, 2017; others)

Also: Risk and cost (often dominate operations)
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Il. Design Concepts — General - 3

C. Operating Space Defined by

Z = Environment (observed, uncontrolled)

and process outcomes

(XSOu‘rce: XMethod» XSyste‘m» XAdmin)
= Design vector (resource decisions)
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Il. Design Concepts — General - 4

Schematic model: “Performance profile” vector
P = (Quality,Risk,Cost) = go(X,Z; y) + e
e = residual effects (uncontrolled, unobserved)
Yy = parameters of performance profile, dispersion

Spell out dominant layers of conditioning
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Il. Design Concepts — Adaptive - 1

A. Adaptive/Responsive/Dynamic Survey Design:
Extensive literature

- Two-phase sampling (Cochran, 1977, others)

- Many recent developments, e.g., Groves and
Heeringa (2006), Rosenblum et al (2019),
Schouten et al. (2018), Tourangeau et al. (2017),
this session
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Il. Design Concepts — Adaptive - 2

B. Broad Concept: Change (adapt) some of

X = (XSource: XMethodr XSystemr XAdmin)

based on refined informationon Z,y or

to improve “performance profile” vector

P = (Quality,Risk,Cost) = go(X,Z; y) + e
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Il. Design Concepts — Adaptive - 3

C. Common (not exclusive) focus:
- Survey nonresponse

- Refined information via paradata
(may require extensive systems work)

- Related diagnostics (e.g., R-indicators)
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lll. Questions - Goals, Methods & Impact -1

Extend Adaptive Concepts and Methods to
Integration of Multiple Data Sources?

Example A (“append microdata”):

Ex: Alignment of non-response follow-up with
availability of imputation based on linked
records, imperfect prediction models
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Il. Questions - Goals, Methods & Impact -2

Example B (“backbone and bridge”): Adaptive
supplementary surveys to build the “bridges”?

Ex: Capture subpopulations not included
in the administrative data sources?

Ex: Estimate “domain sizes” in multiple-frame settings?

Ex: Estimate regression coefficients, other parameters
to calibrate administrative variables
with idealized concepts?
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Il. Questions - Goals, Methods & Impact -3

Example C (“cleaning data”):

Ex: Capture and use paradata for modeling of
(clustered) patterns of incomplete data,
measurement error; impact on entity
resolution performance

Ex: Adaptive capture of quality information to
inform “fish or cut bait” decisions on data source
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Il. Questions - Goals, Methods & Impact -4

Extend adaptive-survey procedures
(e.g., Tourangeau et al, 2017, others):

1. Performance profiles: error, cost, other
- Collection of Y across multiple sources, phases

- Truly focus on means (MSE, mean cost) or
on controlling extremes (cf. “dashboards”)?
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Il. Questions - Goals, Methods & Impact -5

2. Dominant & modifiable design features X
- Mechanisms for timely modification of X?

3. Dominant & observable environmental &
process variables Z

- Production-quality system for timely capture
and operational use of Z?
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lll. Questions - Goals, Methods & Impact -6

4. Realistic approximations for
P = (Quality, Risk,Cost) = go(X,Z; v) + e

5. Align information on Z, y or  with feasible
modification of X

6. Revisit (4) with data-driven design X:
- (Conditional) bias, variance inflation?
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lll. Questions - Goals, Methods & Impact -6

7. Alignment with concepts and methods for:

- Sensitivity analysis

- Transparency, reproducibility and
replicability (e.g., Stodden et al, 2014;
NASEM, 2019)
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V. Summary: Use Adaptive Concepts
and Methods for Integration
of Multiple Data Sources?

l. Integration of Multiple Data Sources

ll. Design Concepts -
General: Select X to Balance Multiple Criteria

Adaptive: Adjust X from Updated Z,y or 3

Ill. Questions on Goals, Methods & Impact
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Thank You!
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