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The world of blended data
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Overview
The world of blended data

Enhanced Inferences 
through Blended Data

Applications in Survey 
other Statistics Products

Discussion of Challenges 
and Education Opportunities
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https://coleridge‐
initiative.github.io/big‐data‐and‐
social‐science/

http://www.applieddataanalytics.org/

http://survey‐data‐science.net/

http://coleridgeinitiative.org
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Source: Roberto Rigobon, Discussion on Applications and Issues with Using Commercial Data in Research, BEA Expert 
Meeting on Exploiting Commercial Data for Official Economic Statistics November 19, 2015

Data

Designed

Experiment

Survey

Administrative

Organic

Aspirational

Transactional

(1) Adding variables

(2) Adding cases

(3) Adding information
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Additional Resources
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Enhanced Inferences 
through Blended Data

Enhanced Inferences

Enhanced Inferences

1. Combined data can enhance our 
measurements

2. Purposeful design is needed for 
success

3. Knowledge on data generating 
processes is key
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Enhanced Inferences

1. Combined data can enhance our 
measurements

2. Purposeful design is needed for 
success

3. Knowledge on data generating 
processes is key

One way to think about a data analysis is to think of 
it as a product to be designed. […] Producing a 
useful product requires careful consideration of 
who will be using it.

Roger Peng, 2018
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PredictionCausationDescription

Positive & Known Selection Probability

Inference

Social 
Sciences

Kohler, Kreuter, Stuart 2019, Annual Review of Statistics and its Application, 6, 149‐172

Kohler, Kreuter, Stuart 2019, Annual Review of Statistics and its Application, 6, 149‐172

Ideal typical populations with 
four strata of known sizes 
containing research units 
with characteristic θ, with
values represented by colors. 

(a) θ is constant within strata. 
Arbitrary selection of ns 
observations from each
stratum yields correct 
estimates. 

(b) θ is not correlated with 
the strata. Random sampling 
yields unbiased
estimates.
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Enhanced Inferences

1. Combined data can enhance our 
measurements

2. Purposeful design is needed for 
success

3. Knowledge on data generating 
processes is key

By far the worst approach is to wait for 
data quality problems to surface on their 
own.

T. Herzog, F. Scheuren, W. Winkler, 2007
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Applications

Applications in Survey 
other Statistics Products
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Applications

1. Data from different sources
and
2. Blended collection on same source

US Aggregated Inflation Series, Monthly Rate, PriceStats Index vs. Official CPI the PriceStatswebsite 1/28/2018

17

18



17.10.2019

10

Experiment

Survey

Administrative

Aspirational

Transactional

Work

Prices

Experiment

Survey

Administrative

Aspirational

Transactional

Work

Prices
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Applications

1. Data from different sources
and
2. Blended collection on same source

Effects of Unemployment?

Source: Archives for the History of Sociology 
in Austria (Graz), »Marienthal« Virtual Archives
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Full‐time employed
 App use past 5pm

Part‐time employed
 App use at noon

Job seekers
 Continuous app use

Email

Entertainment

Full time

Job seekers

Schlickman et.al. (DataDiggers) App Nutzerverläufe statt Surveys? Eine Machbarkeitsstudie. DataFest Germany, Mannheim 
2015, http://sswml.uni‐mannheim.de/Teaching/DataFest%20Germany/DataFest%20Germany%202015/
Schlickman et.al. (DataDiggers) App Nutzerverläufe statt Surveys? Eine Machbarkeitsstudie. DataFest Germany, Mannheim 
2015, http://sswml.uni‐mannheim.de/Teaching/DataFest%20Germany/DataFest%20Germany%202015/

PASS – Panel (10 years) + Administrative Data

Sample of 
households with 
at least one 
welfare benefit 
recipient (at 
reference date)

Refreshed 
annually

Surveyed annually

Random 
household sample 
of resident 
population

Refreshed 
annually

Surveyed annually

Trappmann M., Christoph B., Achatz J., Wenzig C. (2009) PASS: a new panel study for labour market research, Int. J. of Manpower , 30, 7, pp.765‐770
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// Page

…owning a (specific) smartphoneCoverage error

…being able to download an app

…being willing to download an app 

Smartphone user

Population

Android user

Sample

Participants

Nonparticipation error

Inference to Population

German Residents
PASS Panel at IAB 
Wave 11  question on 
smart phone use & OS

Challenges and 
Education Opportunities

Discussion of Challenges 
and Education Opportunities

25

26



17.10.2019

14

Challenges and Opportunities

1. We can quickly face high privacy risks
2. Researchers need to value appropriate flow
3. Infrastructure needed – physical and mental

Microdata Releases 

27

28



17.10.2019

15

Microdata Releases

AOL

Microdata Releases
Netflix
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Challenges and Opportunities

1. We can quickly face high privacy risks
2. Researchers need to value appropriate flow
3. Infrastructure needed – physical and mental

Consent to give up control

Access Control 
(Don’t collect my data)

Inference Control 
(Don’t infer smth about me)

Action Control 
(Don’t take actions 

against me)

Ghani 2018: Presentation in https://coleridgeinitiative.org/
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Web Back Total

% agree: gain 62.4 520
% agree: loss 75.4 489
Total 498 1009

Sakshaug et al. 2018

The data you already provided to us 
whould be much more (gain frame) /much 

less (loss frame) valuable if you would 
allow us to link them with .... Do you 
agree? 

Phone Front Back Total n

% agree 90.8 78.7 598

Web Front Back Total

% agree 82.6 62.4 520

The data you are about to provide 
(front) / already provided (back) to us 
would be much more valuable if you 
would allow us to link them with .... Do 
you agree? 

// Page

Onboarding

34

Linkage to PASS Registration Consent to data processing
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// Page

Withdrawing Consent

35

• Network quality and location information (every half hour)

• Interaction history

• Characteristics of the social network

• Activity data (every two minutes)

• Smartphone usage

// Page

Which functions get activated?
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// Page

Withdrawing consent

37

Overall, 129 (18.8%) individuals have

made 590 changes

• 201 deactivations

• 389 activations

Challenges and Opportunities

1. We can quickly face high privacy risks
2. Researchers need to value appropriate flow
3. Infrastructure needed – physical and mental
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Tiered Access Solutions

For this type of data no 
evidence of privacy risks and 
therefore no known benefit 
from implementing privacy 
guarantees.

Safe data, safe people, in safe 
environment. Research needed 
to automatize agreements, 
input and output control.

Raw data ‐ out of 
researchers’ reach. 
Federated learning. 
Differential privacy 
are being explored.

Experiment

Survey

Administrative

Aspirational

Transactional

Work

Work
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METHODOLOGIST

Big Data in survey research: AAPOR Task Force report. Japec, L.; Kreuter, F. ; Berg, M. ; Biemer, P. ; Decker, P.; Lampe, C.; Lane, J. ; 
O'Neil, C. ; Usher, A.. DOI: 10.1093/poq/nfv039. URL: http://poq.oxfordjournals.org/content/79/4/839.
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Data Generating Process

Data Curation/Storage

Data Analysis

Data Output/Access

Research Question

Understand how to collect data yourself, and how
data are generated through administrative and
other processes.

Learn how to curate and manage data

Learn a variety of analysis methods
suited for different data types

Learn how to communicate results 
and distribute and store your data

Learn how to formulate your research goal and 
which data are best suited to achieve it. 

Big Data in survey research: AAPOR Task Force report. Japec, L.; Kreuter, F. ; Berg, M. ; Biemer, P. ; Decker, P.; Lampe, C.; 
Lane, J. ; O'Neil, C. ; Usher, A.. DOI: 10.1093/poq/nfv039. URL: http://poq.oxfordjournals.org/content/79/4/839.
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http://www.applieddataanalytics.org/

http://survey‐data‐science.net/

http://coleridgeinitiative.org

Data Generating 
Process

Data
Curation/
Storage

Data Analysis

Data 
Output/Access

Research 
Question

Fundamentals of 
Survey and Data 

Science

Data Collection 
Courses

Record Linkage

Practical Tools for 
Sampling and 
Weighting

Applied Sampling 
I‐III

Experimental 
Design

Database 
Management I‐III

Data Munging I‐III

Generalized Linear 
Models

Analysis of 
Complex Data I‐III

Propensity 
Score/Statistical 

Matching

Machine Learning 
I‐III

Ethics

Data 
Confidentiality and 

Statistical 
Disclosure Control

Visualization

Python SQL

Consulting

User Experience

Text Analysis I‐II

Imputation I‐II
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Summary

1. Great potential: New questions can be asked
2. Inference issues and data quality questions remain
3. Privacy needs to be considered at the design stage
4. It is important to empower oneself and those 

around us

5. Thanks to the ASA for organizing this workshop!

Thank You

Frauke Kreuter @fraukolos
JPSM ‐Uni Maryland
SOWI ‐Uni Mannheim ‐‐ IAB
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