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Enhanced Inferences

Enhanced Inferences
through Blended Data

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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2. Purposeful design is needed for
success

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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Inference

Causation

Prediction

Positive &= Selection Probability

Kohler, Kreuter, Stuart 2019, Annual Review of Statistics and its Application, 6, 149-172
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Stratified population Uncorrelated strata
Stratum 1 with p, = 23% Stratum 2 with p, =27% Stratum 1 with p, =28% Stratum 2 with p, = 28%
eoccecssee e--e ec ececece Ideal typical populations with
o seccce@onses [ececcedece [tececc@ee ypical pop :
esceececese [tececee four strata of known sizes
O Cdrceeeece @rceeeece containing research units
eocce® o9 ceceeccee with characteristic 9, with
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values represented by colors.
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®
(a) ¥ is constant within strata.
Arbitrary selection of ns
Stratum 3 with p; = 17% Stratum 3 with p; =15% Stratum 4 with p; = 29% observations from each
0 stratum yields correct
estimates.
@
(b) ¥ is not correlated with
the strata. Random sampling
yields unbiased
estimates.
Kohler, Kreuter, Stuart 2019, Annual Review of Statistics and its Application, 6, 149-172
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3.

Knowledge on data generating
processes is key

13

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
||l
1. Data from different sources
2. Blended collection on same source
17
US Aggregate Inflation Series w
(Monthly Rate, 2008 - Present) . Official CPI
. PriceStats Index

. 2010 2012 2014 2016
1

Source: State Street, PriceStats

0 0

US Aggregated Inflation Series, Monthly Rate, PriceStats Index vs. Official CPI hepricemzsnetsis 1022018
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Q

Administrative

19
Experiment
Administrative
Aspirational
Prices
Transactional
20
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Applications

2. Blended collection on same source

21

PEYCHOLOGISCHIC MOKOGRAPHI KN

DIE ARBEITSLOSEN VON
MARIENTHAL
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MIT EINEM AXHANG
ZUR GESCHIUHTK RK SOZIOGRATIIE
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OSTERREICHISCELEN WK ISCHAR TS PSVCHIOLOGISCHKN
FORECHUNGSSERLLE

&

VERLAG VON 5 LLRZEL iN LEIPZIG 1933

The Sociography of an
Unemployed Community

Marie Jahoda, Paul F. Lazarsfeld,

and Hans Zeisel

Source: Archives for thi f Sociology
in Austria (Graz), »Marienthal« Virtual Archives
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Schlickman et.al. (DataDiggers) App Nutzerverldufe statt Surveys? Eine Machbarkeitsstudie. DataFest Germany, Mannheim
2015, http://sswml.uni-mannheim.de/Teaching/DataFest%20Germany/DataFest%20Germany%202015/
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...owning a (specific) smartphoneCoverage error

...being able to download an app
} Nonparticipation error
...being willing to download an app

/'

ndroid user

Sample

Population

German Residents Participants
PASS Panel at IAB
Wave 11 question on

smart phone use & OS

Qmartphone user

/I Page
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Challenges and
Education Opportunities

Discussion of Challenges
and Education Opportunities
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Challenges and
Education Oppertunities

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

27

Microdata Releases

H1B Salary Database = Companies~  Job T

FRANCISCO

BASE

s & ®
EMPLOYER JOB TITLE SALARY LOCATION
FEDERAL RESERVE BANK OF SAN | APPLICATION DEVELOPER IV 160,000 SAN FRANCISCO,
FRANCISCO
FEDERAL RESERVE BANK OF SAN | APPLICATION DEVELOPER IV 160,000 SAN FRANCISCO,
FRANCISCO
FEDERAL RESERVE BANK OF SAN | APPLICATION DEVELOPER IV 162,500 ANCISCO
FRANCISCO
FEDERAL RESERVE BANK OF SAN | APPLICATIONS INTEGRATION ENGINEER 123,000 SAN FRANCISCO
FRANCISCO
FEDERAL RESERVE BANK OF SAN | AUTOMATION TEST & INTEGRATION ENGINEER 110,000 RICHMOND, VA
FRANCISCO
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FRANCISCO
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Microdata Releases

No. 4417749 conducted hundreds of searches over a three-month period on
topics ranging from “numb fingers” to “60 single men” to “dog that urinates
on everything.”

And search by search, click by click, the identity of AOL user No. 4417749
became easier to discern. There are queries for “landscapers in Lilburn,
Ga,” several people with the last name Arnold and “homes sold in shadow
lake subdivision gwinnett county georgia.”

It did not take much investigating to follow that data trail to Thelma
Arnold, a 62-year-old widow who lives in Lilburn, Ga., frequently
researches her friends’ medical ailments and loves her three dogs. “Those
are my searches,” she said, after a reporter read part of the list to her.

29

Microdata Releases

Those fears were highlighted in December, when an in-the-closet
lesbian mother sued Netflix for privacy invasion, alleging the movie-

rental company made it possible for her to be outed when it
disclosed insufficiently anonymous information about nearly half-a-

million customers as part of its $1 million contest.

The federal suit claimed Netflix violated fair-trade laws and a federal
privacy law designed to protect video rental records when the Los
Gatos, California, company launched the popular contest in 2006.
The FTC also contacted Netflix about the first contest, which lasted

three years, according to a Netflix blog post Friday.

30
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Challenges and
Education Opportunities

2. Researchers need to value appropriate flow
3. Infrastructure needed — physical and mental

31

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/
32
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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?

% agree 908 787

% agree

Sakshaug et al. 2018

Total

624 52
754 489
498 1009

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?

Linkage to PASS Registration Consent to data processing
@ 1AB IAB AB IAB IAB 1AB 1AB 1AB 1AB & .l 58% il 14:59 % . 58% & 15:00 €@ [ A8 1AB 1AB 1AB 1AB 1AB 148 148 T« 58% il 15:00
Terms of Use and Privacy Policy
Thank you for downloading the IAB-
SMART-App and participating in our
study. ] X
Names and addresses will be strictly
) separated from the collected app
An Impc?rtant componen.t ofour data. Data will be analysed in such a
study will be the evaluation of the Registration way that no conclusions about your
app together with the results from ) ) identity are possible.
the “Quality of Life and Social Please enter your registration
Welfare” survey. Therefore, we need code. Please read the data privacy policy and
your consent. You are free to revoke the terms of use carefully and agree to
your consent at any time. Registration code the data processing.
| agree that the data from this Hereby,‘l agree to the data
app will be evaluated together processing and accept the terms ]
with the data fromthe Quality [J Offle
of Life and Social Welfare
survey.
Quit Continue Back
(] [
/I Page 34
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Withdrawing Consent

@ () 1AB 1AB IAB IAB IAB IAB 1AB 18 & . 57% B 15:04

IAB-SMART

|IAB

Questionnaires ®
Vouchers

My Data

Settings

Network quality and location information (every half hour)
Interaction history

Characteristics of the social network

Activity data (every two minutes)

Smartphone usage

/I Page
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35

Which functions get activated?

Network quality and location information-
Interaction history-

Characteristics of the social network -
Activity data-

Smartphone usage-

No function activated-

All functions activated-

0 10 30 50 70 80 90 100
Activation of functions in percent

/I Page

36
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Withdrawing consent

@ [ 1B IAB IAB IAB 1AB 1B IAB 1AB T . 57% i 15:04

& Settings

Consent to research content

v Network Quality and Location

L)

Information
v Interaction History
v Characteristics of the Social O
Network
v Activity Data
v Smartphone usage

Notification settings

Benachrichtigen wenn ein neuer
Fragebogen verfiigbar ist

Enable sound O

Enable vibration O

Overall, 129 (18.8%) individuals have

made 590 changes

e 201 deactivations

e 389 activations

/I Page
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37

Challenges and
Education Opportunities

3. Infrastructure needed — physical and mental

38
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AboutESS  Findings  Methodology  Data and Docum

L ta collected
m;; the world’s first
input-harmonised cross-
national probability-

??«d web panel. MORE...
AY 4

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

[Rlestnows m I

Tiered Access Solutions

Q_ Search

EXPLORE DATA LIBRARY

7 Consus o » Abost e B » FedaralStatistiel Resach Dot Cesters

Federal Statistical Research Data
Centers

Federal Statistical Research Data Centers are partnerships be
federal statistical agencies and leading research institutions.
secure facilities providing authorized access to restricted-usc
microdata for statistical purposes only.

About this Section
Available Data
Federal Partners

Research Data Centers Rt

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

SOCIAL SCIENCE ONE

HOME  AboutUs™ Our Facebook Partnership Pel

Data Security

Grant Process
The security and privacy of
fessenne xtermady important o eves
Seianco One. Social scient
their goais of learning abou
Funders ‘societal challenges unless
important nformatian abat

Data Secuity & Privacy

eharacteristics, bahaviors, |
opportunities afforded by o
‘companies, and the valuabl
‘approach makes possible,

Raw data - out of

researchers’ reach.
Federated learning.
Differential privacy
are being explored.
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Experiment

Administrative

Aspirational

Transactional

40
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DOMAIN EXPERT

User, analyst, or leaders
with deep subject matter
expertise related to the
data, its appropriate use,
and its limitations

SYSADMIN

Team member responsible
for defining and maintaining
a computation infrastructure
that enalbes large scale
computation

Big Data in survey research: AAPOR Task Force report. Japec, L.; Kreuter, F. ; Berg, M. ; Biemer, P. ; Decker, P.; Lampe, C.; Lane, J. ;

METHODOLOGIST

Team member with
experience applying
formal research methods,

including survey
methodology and statistics

Technically skilled team
member with education in
computer programming
and data processing
technology

O'Neil, C. ; Usher, A.. DOI: 10.1093/poqg/nfv039. URL: http://pog.oxfordjournals.org/content/79/4/839.

41
wn
@ A
S .
3 Data Output/Access Learn.hoyv to communicate results
S and distribute and store your data
= . Learn a variety of analysis methods
Data Analysis . .
? y suited for different data types
)
> :
.8 Data Curation/Storage Learn how to curate and manage data
)
g
O Understand how to collect data yourself, and how
O Data Generating Process data are generated through administrative and
lo]0)
C other processes.
(-
= Research Question Lea.rn how to formulatg your resgarch.goal and
8 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://pog.oxfordjournals.org/content/79/4/839.
42
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Process

Research
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Visualization

Consulting

Generalized Linear
Models
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Score/Statistical
Matching

Machine Learning
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Experimental
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Summary

Great potential: New questions can be asked
Inference issues and data quality questions remain
Privacy needs to be considered at the design stage

It is important to empower oneself and those
around us

W

5. Thanks to the ASA for organizing this workshop!

45

Thank You

Frauke Kreuter @fraukolos
JPSM - Uni Maryland
SOWI - Uni Mannheim — 1AB

23



