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Comments on Lohr & Raghunathan

(Proper) combining confers benefits, but care is needed

Explicit mapping of assumed relations
Calibration, (probabilistic) record linkage, disclosure limitation,
operating characteristic evaluation, . . .
Multiple imputation and other “honest” assessments of uncertainties

Use of administrative data as augmenters, benchmarks/calibrators is

relatively straightforward and safe

Use these to supplement/complement high-quality surveys

Sensors and other objective data-generators have high potential

Traffic monitors likely should replace the ACS leave for work and
commuting time questions

Combining survey with non-curated information has great potential, but
is risky and we need to develop principled approaches

What may appear to be small selection effects in self-selected, web-based
“surveys” can induce considerable bias and substantially increase MSE
See Meng’s discussion of Keiding & Louis (2016). Perils and potentials of self-selected entry to
epidemiological studies and surveys (with discussion and response). JRSS-A, 179: 319–376.

CNSTAT: May 6, 2016 Discussion of Combining Information 4/21



Comments on Lohr & Raghunathan

(Proper) combining confers benefits, but care is needed

Explicit mapping of assumed relations
Calibration, (probabilistic) record linkage, disclosure limitation,
operating characteristic evaluation, . . .
Multiple imputation and other “honest” assessments of uncertainties

Use of administrative data as augmenters, benchmarks/calibrators is

relatively straightforward and safe

Use these to supplement/complement high-quality surveys

Sensors and other objective data-generators have high potential

Traffic monitors likely should replace the ACS leave for work and
commuting time questions

Combining survey with non-curated information has great potential, but
is risky and we need to develop principled approaches

What may appear to be small selection effects in self-selected, web-based
“surveys” can induce considerable bias and substantially increase MSE
See Meng’s discussion of Keiding & Louis (2016). Perils and potentials of self-selected entry to
epidemiological studies and surveys (with discussion and response). JRSS-A, 179: 319–376.

CNSTAT: May 6, 2016 Discussion of Combining Information 4/21



Comments on Lohr & Raghunathan

(Proper) combining confers benefits, but care is needed

Explicit mapping of assumed relations
Calibration, (probabilistic) record linkage, disclosure limitation,
operating characteristic evaluation, . . .
Multiple imputation and other “honest” assessments of uncertainties

Use of administrative data as augmenters, benchmarks/calibrators is

relatively straightforward and safe

Use these to supplement/complement high-quality surveys

Sensors and other objective data-generators have high potential

Traffic monitors likely should replace the ACS leave for work and
commuting time questions

Combining survey with non-curated information has great potential, but
is risky and we need to develop principled approaches

What may appear to be small selection effects in self-selected, web-based
“surveys” can induce considerable bias and substantially increase MSE
See Meng’s discussion of Keiding & Louis (2016). Perils and potentials of self-selected entry to
epidemiological studies and surveys (with discussion and response). JRSS-A, 179: 319–376.

CNSTAT: May 6, 2016 Discussion of Combining Information 4/21



Comments on Lohr & Raghunathan
(Continued)

Complex linking and calibration

NHANES vs Self-report prevalence Calibration successfully lines them up

Hierarchical models/small domain estimation:
Give the small sample size domains a break
Jiang, Nguyen, Rao (2011). Best Predictive Small Area Estimation. JASA, 106: 732–745.

Combining data sources is a missing data problem

All of statistical inference is a missing data problem

Complex modeling challenge
Quantify the relative influence of data and models on final results
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CENSUS: LEHD1

Longitudinal Employer-Household Dynamics

1Thanks to Erika McEntarfer
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CENSUS: LEHD
Bringing data together
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CENSUS: LEHD
Data Access
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CENSUS: Innovation Measurement Initiative (IMI)
University admin data, Census ACS, Business register adrecs, web scraped info
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IMI: Continued
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Census: Partially Synthetic data allow users to select
custom geographies in “OnTheMap”

Commuting Patterns, Portland OR Hurricane Sandy
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Integrating mis-aligned information
Exposure from the Fernald, OH superfund site1

In the years 1951-1988 the former Feed Materials Production Center
(FMPC) processed uranium for weapons production

The Dosimetry Reconstruction Project sponsored by the CDC, indicated
that during production years the FMPC released radioactive materials

The primary exposure to residents of the surrounding community resulted
from breathing radon decay products

The risk assessment required estimates of the number of individuals at
risk using block-group, age/sex population counts, and exposure as
dictated by wind direction, distance from the plant and building density

1
Mugglin and Carlin (1998). Hierarchical modeling in Geographic Information Systems: population

interpolation over incompatible zones. J. of Agricultural, Biological, and Environmental Statistics, 3: 111-130.
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1. Population density & wind direction

Population density intersected with census units and wind direction
centered around the exposure source
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2. Population density, USGS map, . . .

Population density intersected with census units and wind direction
centered around the exposure source, overlay on USGS map
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3. Population density, structure density, . . .

Population density intersected, structure density, census units and wind
direction centered around the exposure source
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Integration and Risk Assessment

It is necessary to interpolate subgroup-specific population counts to the
windrose exposure cells

These numbers of persons at risk can then be combined with cell-specific
dose estimates and estimates of the cancer risk per unit dose to obtain
expected numbers of excess cancer cases by cell

The Bayesian formalism is absolutely necessary to combine and smooth
the misaligned information, thereby producing a complex posterior
distribution of population counts, exposures, etc. that supports the risk
assessment

The approach depends on constructing a Rosetta Stone linking the data
sources and letting Markov Chain Monte-Carlo do the hard work
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Coda

In the complex situations addressed by Lohr, Ragunathan, Census, and
Mugglin, the Bayesian formalism is essential

As are sensitivity analyses and ensuring reproducible research

Model assessment is challenging and essentially a frequentist act

“Bayesians get the glory, but frequentists do the hard work”
Brad Efron said that

The quality of results depends on the expertise of the investigative team

and the quality input information

“Space-age procedures will not rescue stone-age data”
I said that

#thankyou
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