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Introduction



About myself

I am a mathematician by training but also by conviction currently working as an

Economist/Data Scientist. I am in charge of the ICT and the RDC at IZA. In my life as a

mathematician I was a low dimensional topologist with research on four dimensional topology

and classical knot theory. As strange as that might sound my transition from mathematics,

through technology to economics has been quite natural although at times serendipitous and

overall the product of economic disruption. Every hat I ever wore comes into play to one

extend or the other in my current work.

Nikos Askitas | IDSC – Research Data Center of IZA – Institute of Labor Economics 2



About this talk

Everything I say is the current snapshot of close to 20 years of work at the Institute. I hope

that this will be useful to one extend or the other for a good portion of those present. There

may be some ideas here and there that apply to filling the gaps in the representation of

minorities and vulnerable groups in the data.

Making good on the many hats I have put on over the years let me start with a research model.

It might help us put everything I will say into perspective.
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Data: sine qua non
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Input must have many dimensions
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IZA DP co-authorship network
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Follow the data

One can arguably play around with some of the ingredients modulating how much of each one

takes into the mix. The one ingredient you cannot do without in empirical research (and

consequently in evidence based policy advice) is data. This is particularly important and

evident at a time such as ours where we observe irrationalities such as post-truth politics and

the resurgence of identity politics but also in the presence of the so called replication crisis

in (social) science.
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IDSC - The RDC of IZA



IDSC – The Research Data Center of IZA

Empirical research is the foundation of evidence based policy advice, and data is its key

ingredient. However, availability of empirical data can be limited for various reasons. The IDSC

contributes two major pillars to the Institute’s own mission of bridging the divide between

academic research and policy advice on the one hand and between data silos and researchers

on the other: research data and digital technology

• development of tools for secure remote analysis of sensitive datasets,

• dataset storage/provisioning for replication/secondary analysis, and

• active participation in communities and efforts in all things data

Our special focus is on developing tools for extracting internet data as an existing and

innovative source of data for empirical research on labor market issues. Our own focused

research underscores the relevance of data research for social science disciplines.
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Enabling Research

• Tools for research, access, collaboration etc

• Data services (provisioning, documentation, citation etc)

• Teaching, data advocacy, networking
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Tools (see econ.tools)

• josua.iza.org

• statsdirect.org

• GPU lab (nvidia GPUs) for high end computing (ML etc).

• cloud.iza.org/cloud.briq-institute.org and git.econ.tools

• jobs.iza.org, Conference Management System (under development)
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Services

• www.iza.org/apps/citation/

• datasets.iza.org/

• ed.iza.org
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Teaching, data advocacy

• Text Mining with Python for Economists

• Data Seminar at IZA

• www.eddi-conferences.eu

• Matching workers and Jobs Online

• wol.iza.org/opinions/a-data-tax-for-a-digital-economy
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Networking and Cooperations

• RatSWD – German Data Forum (founding and actively contributing member): network of 32 RDCs in

Germany covering a large portion of Social Science.

• GESIS – Leibniz Institute for the Social Sciences (EDDI conference)

• IAB – Institute for Employment Research at the German Federal Employment Agency (JoSuA, IZA

Evaluation Dataset, etc)

• IQB – Institute for Educational Quality Improvement, Humboldt University (JoSuA)

• WIF – Wage Indicator Foundation (Data provisioning)

• BiBB – Federal Institute for Vocational Education and Training (JoSuA etc)
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Policy Projects

• Social Media in SME

• Partners: T-Systems, IHK Bonn/Rhein-Sieg, Synergie GmbH, Fraunhofer FIT

• Funding: Federal Ministry for Economic Affairs and Energy (BMWi)

• Duration: 2012-2013

• Online talent platforms, labour market intermediaries and the changing world of work

• Partners: IZA, CEPS

• Funding: EU Sectoral Social Dialogue Committee (SSDC), World Employment Confederation-Europe, UNI-Europa

• Duration: 2017

• IRSDACE: Industrial Relations and Social Dialogue in the Age of Collaborative Economy

• Partners: IZA, CELSI, CEPS, COP, FA

• Funding: European Commission DG Employment

• Duration: 2017-2018

• Emerging Labour Market Data Sources towards Digital TVET

• Partners: PARIS21

• Funding: German Federal Ministry of Economic Cooperation and Development

• Duration: 2018

Nikos Askitas | IDSC – Research Data Center of IZA – Institute of Labor Economics 16

https://paris21.org/sites/default/files/2018-10/Labour-Market-Data-Sources-TVET_WEB.pdf


The internet as a data source for

Social Science



“own data”

For the last 10 years we ask people to tell us which if any datasets they used in their IZA DP

when they upload it. Most people do. The most popular of the well known dataset, SOEP,

comes in a distant third behind ”own data” and ”experiment”!
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Some examples from (mostly) my own research

As an economist I have been thematically all over the place because:

• (internet) data has been the driving force and

• by running ICT and the RDC at IZA I have a day job granting me more degrees of

freedom than usual research wise.

On the other hand of course Economics is a derivative discipline founded on Math, Psychology,

Sociology, etc., emerging data contains so much more than just economics and it all feeds into

the economy so multidisciplinarity is essential. This is particularly acute at a time when the

public debate is shifting from being about economics (Ricardian globalisation) to being about

trade tariffs and identitiy politics.
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A data taxonomy for the working economist

Many ways to talk about Internet as a data source. Lets start descending into it:

• Official Data: recording transactions of the state (e.g. with its citizens, companies and

other economic entities)

• Non-Official data: e.g. proprietary transaction data of non state entities (firms), internet

data, new data.

Historically the collection of data in both categories was meant to serve a rather narrow,

operations-specific purpose but we now know that all of these data are vital for understanding

and fine tuning our economies and for making sure we keep them in desirable equilibria. State

of data still sub-optimal.
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Official Data: a very old story

Figure 1: The diary of Merer (4,500 years old) describes the daily life of workers who took part in the

building of the Great Pyramid of Giza
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Official Data: occasionally rigged

• Argentinian Inflation: “bogus accounting 2007-2017” (economist.com, May 2017)

• China’s 2015 GDP Was Exaggerated By Fake Data, Analysis Shows, (bloomberg.com, February

2018)

• ”... the fact that basic data on domestic debt are so opaque and difficult to obtain is proof that

governments will go to great lengths to hide their books when things are going wrong, just

as financial institutions have done in the contemporary financial crisis” Reinhart, Carmen M..

This Time Is Different: Eight Centuries of Financial Folly . Princeton University Press.

• Lies, damned lies and Greek statistics, January 2013 ft.com “Greece has brought criminal

charges against, Andreas Georgiou, the official responsible for measuring the country’s debt”

• German official data not all not always immune...
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Need for multiple sources of data

• Measure differently, in various contexts and check whether the results hold.

• New sources of data (internet) can play an important role
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Examples

• Billion Prices Project

• Satellite images reveal which countries cheat on their economic statistics, qz.com, May 2018.

• Finding Swimming Pools with Google Earth – Greek Government Hauls in Billions in Back Taxes,

spiegel.de, August 2010

• Toll-Index: Real Time Economic Telemetry
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The Internet

• Starting in the 1990s, digitisation and the internet in particular is impacting our world in a

completely new and different way and will continue to be doing so in the foreseeable

future.

• It places networked computing into an increasing number of objects that are neatly

integrated into our daily lives thus creating a data driven society and a data driven

economy.

• Perspective of a complete recording of all aspects of our life. Since demand and supply, all

activities of companies and individuals, as well as the matching process are documented in

the internet, not only the complete market economy but also all social aspects are

reflected in a huge data cloud (big data).

• When made accessible to social scientists, it provides a universe of research potential. Not

only do we remember the past but we can rewind and replay recordings of the

socioeconomic process. [Askitas and Zimmermann, 2015b]
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Markets go online

Internet data can be applied to a very wide range of research areas including forecasting (e.g.

of unemployment, consumption goods, tourism, festival winners and the like), nowcasting

(obtaining relevant information much earlier than through traditional data collection

techniques), detecting health issues and well-being (e.g. flu, malaise and ill-being during

economic crises), documenting the matching process in various parts of individual life (e.g.

jobs, partnership, shopping), and measuring complex processes where traditional data have

known deficits (e.g. international migration, collective bargaining agreements in developing

countries).
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Refugees (weforum.org)
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Digitisation is pervasive (Traveling in Europe’s River of Migrants, The New York Times, August 2015.)
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Matching

The reason offline markets rapidly migrate online and new markets are directly born online is

that the internet and digitisation are much more efficient with matching of supply and demand

than analogue implementations. Moreover they provide market participants with non invasive

access to the market at hand and they have the ability to record transactions seamlessly. This

latter feature makes online market invaluable for socioeconomic research.

The offline version of the so-called gig economy is day labor hotspots.
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Meeting online

Figure 2: The graphs that show the search for love has changed, bbc.com, February 2016.
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Meeting online

Figure 3: The graphs that show the search for love has changed, bbc.com, February 2016.
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Matching in the Information Market

The best known example of course is Google itself which matches the demand for with the

supply of documents. In the information market attention is the scarce resource as noticed first

by Herbert A. Simon:

”...in an information-rich world, the wealth of information means a dearth of something else:

a scarcity of whatever it is that information consumes. What information consumes is rather

obvious: it consumes the attention of its recipients. Hence a wealth of information creates a

poverty of attention and a need to allocate that attention efficiently among the overabundance

of information sources that might consume it”

This is the reason for the early success of Google’s business model.
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Google Search and the state of the Google user

The demand for information on a certain topic by an individual reveals information about the

state of that individual. If you search for “symptoms of depression” you might be self

diagnosing or acting in diagnosing a person close to you. If you search for “side effect of

prosac” you or a loved one is probably taking the antidepressant. In aggregate form we might

then be able to develop indicators on the proliferation of certain phenomena. In the remainder

of this talk I will show you some examples. I summarised the properties of the Google Trends

data in [Askitas, 2015b] (https://wol.iza.org/).
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Google searches are utterances

Google searches may be viewed as continuous, irregular, unsolicited surveys with a Global cross

section and a longitudinal resolution which is timestamped to the second.

In traditional surveys we devise a question to which we seek an answer and get a

(possibly) strategic one whereas in Google search we have unsolicited and hence more

revealing answers to which we seek to reverse engineer the fitting question.

Example of strategic answering: we know that people search for “child porn” but nobody

would admit doing so in a traditional survey.
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Capturing behavior: porn vs math

4 5

6 0

1
2 3 4 5

6 0

1

2 3
4 5

6 0

1 2 3 4 5

6 0 1

2

3 4 5

6

0

1 2 3 4 5

6
0

1
2 3 4 5

6 0

1
2 3 4

5

6

0

1 2
3 4

5

6
0

1

2 3 4
5

6 0

1

2 3
4 5

6 0

1
2 3 4 5

6 0

1 2 3 4 5

6 0

1

4 5

6 0

1 2 3 4 5

6 0

1

2 3 4
5

6 0

1

2 3
4 5

6 0 1

2

3 4
5

6 0

1

2 3 4

5

6 0

1

2 3 4
5

6 0

1

2 3 4
5

6 0

1

2 3 4 5

6 0

1

2

3 4 5

6 0

1

2 3 4 5

6 0

1

2 3 4 5

6 0

1
2 3

4
5

6 0

1

0
20

40
60

80

01aug2017 01sep2017 01oct2017 01nov2017
date

Google Searches for Porn Google Searches for Math

Data from Google Trends and own calculations

3 months worth of daily searches in the US

Nikos Askitas | IDSC – Research Data Center of IZA – Institute of Labor Economics 34



Capturing behavior: porn and the work week
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Capturing behavior: “duales studium”
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Capturing behavior: traffic jams
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Capturing behavior: VW defeat device, dieselgate
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Efficient Markets and Hidden Data
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Capturing behavior: S&P 500 (Is the market going to crash any time soon?)
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Unemployment and Health



Kurzarbeit (short-work)
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Gallup [Askitas and Zimmermann, 2015a]
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Symptoms and Side Effects

Use Google searches for “symptoms” as a proxy to self diagnosis and searches for “side effects”

as a proxy for medication. Test what happens around the TARP date (Troubled Asset Relief

Program – October 3, 2008), [Askitas and Zimmermann, 2015a].
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“high blood pressure symptoms” [Askitas and Zimmermann, 2015a]

Figure 4: TARP – Troubled Asset Relief Program – (October 3, 2008)
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“symptoms” searches in the Health Category, US and DE.
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“symptoms” breakdown
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Remarks on breakdown

• The break down is useful to disentangle various causes for deviations from the mean

(H1N1).

• It can be used as we will see in an other example later to know whether your identification

strategy is good enough.

• In this case we see that after taking things out which might be less prone to respond to

the crisis shock the spike remains as pronounced.
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Symptoms searches vs Labor Market, US.
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Side effects searches , US vs Germany: phase difference
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Symptoms searches in the G8
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Side Effects in the G8
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Recovering “Theorems” of Health Economics

This work is relevant for Business cycle forecasting in the tradition of Joseph Schumpeter who

in his 1939 volume “Konjunkturzyklen” includes church going in his list of 41 variables to

monitor the business cycle:

”number of church goers is in inverse proportion to the degree of economic development ”

Schumpeter would have a ball with internet data!
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Hardship searches

In the course of this work we noticed, as we had expected, and is known in the literature that

searches for ”chocolate cake”, ”inspirational quotes” or ”obituaries” also respond to the crisis

shock. We also noticed that searches for hardship also spike.
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Hardship Letter
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What is Hardship Letter?

A hardship letter is a loan modification request you write to your mortgage bank to explain

that you are in temporary financial distress in order to avoid foreclosure.
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Google results for ”hardship letter”
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“Obviously they are being counseled by the Internet. Disgusting”

In May of 2008, Angelo Mozilo, then Chairman of the board and CEO of a mortgage company

called Countrywide Financial, made the news by accidentally hitting “reply” instead of

“forward” in response to an e-mail from a distressed homeowner in North Carolina. The

homeowner, who apparently was facing or anticipating an inability to make mortgage payments

on time, had written a letter to request a loan modification and emailed it directly to the Office

of the President of Countrywide. Angelo Mozilo who apparently thought he was forwarding the

email to one of his people commented it as follows:

“This is unbelievable. Most of these letters now have the same wording. Obviously they are

being counseled by some other person or by the internet. Disgusting.”
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Angelo Mozilo

Apparently, the homeowner who received the inadvertent reply with the comment made the

email exchange public. Countrywide Financial, which in 2006 was the “largest mortgage

lender” in the US, was by then failing and was purchased by Bank of America. Mozilo who at

that moment must have been confronted with a prolonged rise in loan delinquencies saw it

right. As more and more homeowners were entering financial hardship they sought help by

writing loan modification requests to the banks holding their mortgages and the internet was

their prime resource: a number of sites offered advice on the subject matter, loansafe.org being

among the most prominent.

What if we were able to count Mozilo’s letters?
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Counting hardship letters

We can do one better than counting the letters. We can count the number of people who are

in the process of fearing they might eventually need to write one!
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Nowcasting Mortgage Delinquencies
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Shares: referenda, Case/Shiller Index



General Strategy

• Google trends data are relative data i.e. for a keyword K in time unit t, Google Trends

delivers g(K ) = Kt/Tt where Kt are the number of searches for K at time t and Tt are

the total number of searches at time t.

• So if your target variables are shares e.g. yes or no, sell or buy, put or call and you have a

good identification strategy for representing them in terms of searches you might hope to

get exact numbers.

• E.g. in a yes no referendum you need to know Y /N where Y is the yes vote and N is the

no vote.

• So if you can proxy the yes voting intent and the no voting intent with g(Ỹ ) and g(Ñ) for

some keywords Ỹ and Ñ respectively then

g(Ỹt)

g(Ñt)
=

Ỹt/TT

Ñt/TT

=
Ỹt

Ñt

≈ Y

N

for t close to voting date.
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Greek Referendum 2015: yes no searches
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Greek Referendum 2015: identification
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Greek Referendum 2015: yes no timeline
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Greek Referendum 2015: ratio timeline
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Irish Gay Marriage Referendum 2015: ratio timeline

• I applied the method of [Askitas, 2015a] to the Irish Gay Marriage referendum in

[Askitas, 2015c] using an undocumented access to the data shared with me by the Google

Trends team and it was successful as well.

• I tried the method to a number of national elections and it did NOT work although it

captured surprising outcomes some times.

• Reason: not alway possible to proxy reliably. E.g. in Greek, German French elections

searches for the Populist Right were topping the results not because it meant support for

them but because everybody searched for the dystopian option. In the Greek and Irish

referendum there was a high degree of polarisation, it was simpler due to dichotomy and

could identify the two camps very well.

• I did find another dichotomy to apply the method to and returned interesting results
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Trend-Spotting in the Housing Market

In [Askitas, 2016b] I formed what I called the BUSE index (i.e. BUy SEll index) by taking the

point wise ratio of buy to sell Google searches in the Real Estate category.
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Nowcasting the Case/Shiller Housing Index
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Hourly Data: Traffic Jams,

[Askitas, 2016a]



The German Highway Network
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Finsterwalde

Lauchhammer
Elsterwerda

Torgau

Bad Düben

Schwemsal

Delitzsch

Krostitz

Taucha

LEIPZIG

Eilenburg

Mockrehna

Schkeuditz

Mark-
ranstädt

Lützen

Dommitzsch

Wurzen

Trebsen

Belgern

Luppa

Oschatz
Riesa

Zeithain

Zehren

Gröditz

Großenhain

Schönfeld

Radeburg

Meißen

Königs
Wusterhausen Storkow

Märkisch
Buchholz

Neu Lübbenau

Ranzig

Müllrose

Beeskow
Grunow

          EISEN-
HÜTTENSTADT

Lieberose Guben

Peitz

COTTBUS Forst

Vetschau

Lübbenau

Lübben

Straupitz

Großräschen

Drebkau

Calau

Groß Oßnig

SPREMBERG

Döbern

Tschernitz

Weißwasser

Rietschen

Bad Muskau

HOYERS-
WERDA

Groß Särchen

Lauta

  Senften-
    berg

Ruhland

Bernsdorf

Königsbrück

Laußnitz

Ottendorf-
Okrilla

Kamenz

Commerau

Niesky

Grimma

Rötha

Bad
Lausick

Rochlitz

Hartha
Döbeln

Nossen

Wiederau

Geithain

Penig

Waldenburg

Froh-
burg

Borna
Pegau

Zeitz
Meuselwitz

Altenburg

Eisenberg

GERA

Schmölln

Meerane

Bernburg

Zörbig

Lands-
bergHALLE

WeißenfelsFreyburg

Seesen

Langels-
     heim

Goslar

      Bad
Harzburg

Osterode

Clausthal-
Zellerfeld

Bad Grund

Northeim

Katlenburg

Braunlage

Herzberg

Bad Lauterberg

Stapelburg

Wernigerode

Elbingerode

Hasselfelde

Harzgerode

Blankenburg Quedlinburg

Ballenstedt

Aschersleben

Hettstedt

Mansfeld

Sangerhausen

RiestedtNordhausen

Ilfeld

Eisleben

Könnern

Hardenberg

GÖTTINGEN

Friedland

Gieboldehausen

Duderstadt
Warburg

Borgent-
   reich

Hofgeismar

 Bad
Karlshafen

KASSEL

Hannoversch
       Münden

Dransfeld

Anröchte

Bremen Körbecke

Warstein

Bad
Wünnenberg

Marsberg

Querfurt
Artern

Kölleda

Nebra

Bad Bibra
Rothenberga

Naumburg

Apolda

Eckarts-
berga

Camburg

Umpferstedt

WEIMAR

JENA

Buttelstedt

ERFURT

Sömmerda

Gebesee

Straußfurt

GOTHA

Behringen

Bad Langensalza

Creuzburg

Treffurt
Wanfried

Eigenrieden
MühlhausenEschwege

Bad Sooden-
     Allendorf

Helsa

Witzen-
hausen

Hede-
münden Heiligenstadt Leinefelde

Dingelstädt

Schlotheim

Ebeleben

Sondershausen
Bad
Frankenhausen

Kindelbrück

Greußen

Heldrungen

Berga

Sontra

Waldkappel

Hessisch
Lichtenau

Spangenberg

Melsungen

Bebra

Obergeis

Bad
Hersfeld

Wolfhagen

Waldeck

Fritzlar

Homberg

Wabern
Bad Wildungen

Löhlbach

Schwalmstadt

Jesberg

Göttingen

Kirchhain

MARBURG

Münchhausen

Frankenberg

Bad Arolsen

Rhoden

Brilon

Korbach

Willingen

Bestwig
Olsberg

Meschede

ARNS-
     BERG

Hemer
ISERLOHN

Balve

Werdohl

Altena

MENDENSCHWERTE

Wickede

UNNA

Pletten-
berg

Finnentrop

Olpe

Lennestadt

Kirchhundem

Schmallen-
     berg

Bad Berleburg

Eslohe

Winterberg

Hallenberg

Battenberg

SIEGEN

Erndte-
brück

Hilchenbach

Kreuztal

Bad Laasphe Biedenkopf

Wilns-
 dorf

Dillenburg

Haiger

Eibelshausen

Gladenbach

Herborn

Lollar

GIESSEN
WETZLAR

Homberg

Neustadt

Alsfeld

AHLEN

HAMMWerne

KAMEN

DORT-
MUND

HAGEN

Schwelm
Gevelsberg

WITTEN

HERNE

BOCHUM

GELSENK.

RECKLING-
HSN.

ESSEN

BOTTROP

OBERHSN.

MÜLHEIM

DUIS-

BURG

MOERS

GLAD-
BECK HERTEN

HATTINGEN

VELBERT

TAL

-RAUXEL

CASTROP-

DÜSSEL-
DORF

KREFELD

NEUSS
MÖNCHEN-
GLADBACH

VIERSEN

Nette-
 tal

Kempen

Nieder-
krüchten

Erkelenz

Gangelt

Geilen-
kirchen

Heinsberg

Jülich

Aldenhoven
Alsdorf

BERGHEIM

Rommers-
kirchen

GREVEN-
BROICH

HILDEN

LANGENFD. SOLINGEN

    REM-
SCHEID

Bedburg

Frechen

KÖLN

LEVER-
KUSEN

  DOR-
MAGEN

Leich-
lingen

Wermels-
kirchen

Engelskirchen

GUMMERS-
       BACH

Wipper-
fürth

Hückeswagen

Radevormwald

Halver

Drols-
hagen

Berg-
neustadt

Kierspe

Meinerz-
   hagen

LÜDEN-
SCHEID

Pirna

Bad Schandau

Neukirch

Bautzen

Oppach

Löbau

GÖRLITZ

Ostritz

Zittau

Wilsdruff

Freiberg

Brand-Erbisdorf

Oederan

Flöha

Dippoldiswalde

Altenberg

Frauenstein

Clausnitz

Pockau

Olbernhau

Marien-
  berg

Zschopau

CHEMNITZ

Burkhardts-
dorf

Stoll-
berg

Thum

Annaberg-
Buchholz

Oberwiesen-
       thal

Schwarzen-
    berg

Eibenstock

Schneeberg

Auerbach

Falkenstein

Klingenthal

Adorf

Oelsnitz

Bad
Brambach

Selb

Weida

Crimmitschau

ZWICKAU

Glauchau

LichtensteinTriptis

Zeulen-
roda

Schleiz

Greiz

  Reichen-
 bach

Syrau

PLAUEN

HOF

Bad Berka

Kranichfeld

Stadtilm

Rudolstadt

Kahla

Neustadt

Pößneck

Saalfeld

Leutenberg

Wurzbach
Bad
Lobenstein

Ludwigs-
stadt

Probstzella

Sonneberg

Neuhaus

Reichmannsdorf

Königsee

Bad
Blankenburg

Stockheim

Kronach

Wallenfels

Naila

Stadt-
steinach

Kulmbach

Burgkunstadt

Küps

Sonnefeld

Lichten-
  fels

    Breiten-
güßbach

Eisfeld

SUHL

Ilmenau

Themar

Schleusingen

Hildburghausen

Bad Königshofen

SCHWEIN-
FURT

Hofheim

Seßlach

Ebern
  Bad
Staffelstein

Coburg

Poppen-
hausen

Bad
Kissingen

Bad Neustadt

Münner-
   stadt

Mellrichstadt

Fladungen

Bischofsheim

Gersfeld

Hilders Meiningen

Kaltennordheim

Wasungen

Dermbach

Tann

Geisa

Hünfeld

Niederaula

Friedewald

Vacha

Kieselbach

    Bad
Salzungen

Barchfeld

Marksuhl

Eisenach

Wutha

Friedrichroda

Ohrdruf
Arnstadt

Lauterbach

Flensungen

Grünberg

Lich

Hungen

Nidda

Schotten

Ortenberg

Büdingen

Geln-
hausen

Gedern

Grebenhain

FULDA

 Bad
Vilbel

Nidderau

Friedberg

Bad
Nauheim

Overath

Much

Waldbröl

Windeck
Betzdorf

Wissen
Roth

Alten-
kirchenFlammersfeld

Hennef

Höchstenbach
Hachenburg

Rennerod

Weilburg

Butzbach

Bad
Camberg

Usingen

Esch

Idstein

Königstein

BAD HOMBURG

HANAU

OFFEN-
BACH

FRANK-
 FURT

AACHEN

DÜREN
Erftstadt

Brühl Wesseling

Weiler-
   swist

EUSKIRCHEN

Zülpich

Hürtgenwald

KallMonschau
Schleiden

Bad
Münstereifel

BONN

TROIS-
 DORF

Siegburg

Königs-

    Bad
Honnef

Linz

Nettersheim

Scheid
Stadtkyll

Prüm

Gerolstein
Dock-
weiler

Hillesheim

Daun

Meisburg

Kyllburg

Wittlich

Kaisersesch

Mayen

Kelberg Boos

Adenau

Kempenich

Müsch

Altenahr
Bad
Neuenahr-
Ahrweiler

Sinzig

Andernach

NEU-
WIED

Bendorf

Karden Brodenbach

Kastellaun
Blankenrath

Simmern

Kirchberg
Sohren

Traben-
Trarbach

Zell

Cochem

Polch

Zeltingen

  Bernkastel-Kues Stromberg

Bad Kreuznach

Kirn

Montabaur

KOBLENZ

Bad Ems
Nassau

Rhens

Boppard

Diez

Limburg

Nastätten

St. Goarshausen
St. Goar

Kirberg

Taunusstein
            Bad
Schwalbach

Lorch
Bacharach

Bingen

Rüdes-
 heim

WIES-
BADEN

MAINZ

RÜSSELS-
      HEIM

Hofheim

Seligen-
   stadt Goldbach

ASCHAFFEN-
BURG

Kassel

Flörsbach

Frammersbach

Lohr

Schlüchtern

    Bad
Brückenau

Hammelburg

Gemünden

Marktheidenfeld

Karlstadt

Arnstein

WÜRZ-
BURG

Werneck

Bergtheim

Schwarzach

Gerolzhofen

Prichsenstadt

Wiesentheid

Ebrach

Eltmann

BAMBERG

Burgebrach

Scheßlitz

Hollfeld
BAYREUTH

Ebermann-
       stadt

Gößweinstein

Gräfenberg

ERLANGEN

Lauf
FÜRTH

NÜRNBERG

Rehau

Münch-
berg

Bad
Berneck Wunsiedel

Marktredwitz

Kemnath

Erbendorf

Pressath

Eschenbach

Kirchen-
thumbach

GrafenwöhrAuerbach

Hersbruck

Sulzbach

Amberg

Hirschau

Mitterteich

Waldsassen

Tirschenreuth

Neustadt

Weiden

Vohenstrauß

Waidhaus

Wern-
berg

Pronsfeld

Dasburg

Bitburg
Landscheid

Schweich

TRIER

Konz

Zerf
Saarburg

Trassem

Wellen

Hermeskeil

Losheim

Merzig

Perl

Dillingen

Lebach

Saar-
louis

Völk-
lingen

SAAR-
       BRÜCKEN

St. Ingbert

Neumagen

Thalfang
Morbach

Idar-Oberstein

Birkenfeld

Kusel

Lauterecken

Wolfstein

Winnweiler

Rockenhausen

    Obermoschel
Hochstätten

Enkenbach-
Alsenborn

Grünstadt

Kirchheimbolanden

Mons-
heim

Alzey

Wörrstadt

Ingelheim

Gau-Algesheim

St. Wendel

Ottweiler

NEUN-
KIRCHEN

Blieskastel

Homburg

Zweibrücken

Hornbach

Oppen-
 heim

Groß-Gerau

Gries-
heim

Pfungstadt

Gernsheim

Drei-
eich

Langen

Röder-
mark

Mör-
felden

WORMS
Bür-
stadt

Lampertheim

Frankenthal

LUDWIGSHAFEN

MANNHEIM

Bad Dürkheim

NEUSTADT

Weidenthal

KAISERS-
LAUTERN

Landstuhl

Pirmasens

Dahn

Annweiler

Bad Bergzabern

Schweigen-
Rechtenbach

Kandel Wörth

Landau

Germersheim

Speyer

Schwetzingen

Hocken-
        heim

Graben-
Neudorf

KARLS-
RUHE

Durmers-
   heim

Rastatt

Ettlingen

DARM-
STADT Dieburg

Groß-
Umstadt

Reinheim

Roßdorf

Höchst

Bad König

Michel-
   stadt

Erbach
LindenfelsBensheim

Weinheim
Beerfelden

Eberbach

HEIDELBERG

Neckargemünd
Leimen

Walldorf

Wiesloch

Meckesheim

Sinsheim

Neckar-
 sulm

Gundelsheim

Mosbach

Elztal Adelsheim

Osterburken

Buchen

Walldürn

Tauber-
bischofsheim

Amorbach

Wertheim

Miltenberg

Wörth

Obern-
   burg

Weibersbrunn

Ochsenfurt
Giebelstadt

Lauda- -Königs-
  hofen

Boxberg
         Bad
Mergentheim Weikersheim

Creglingen

Reichels-
hofen

Rothenburg

Dörzbach

Blaufelden

Künzelsau

Kitzingen

Neustadt

Iphofen
Höch-
stadt

Uffenheim

Bad
Windsheim

Oberdachstetten

Ansbach

Heilsbronn

Stein

Schwabach

Roth

Östringen
Bad
Schönborn

Bruchsal

Bretten

Eppingen

HEILBRONN

Lauffen

Besigheim

Bietigheim-
Bissingen

Vaihingen

Leonberg

Mühlacker

PFORZ-
HEIM

Löwenstein

Backnang

LUDWIGSBURG

Korn-
westheim

Winnenden

Fellbach

STUTTGART

ESSLINGEN

Plochingen

Wendlingen

Kirchheim

Nürtingen

Filder-
stadt

Böblingen

  Leinfelden-
Echterdingen

Sindelfingen

Schorndorf

Uhingen
GÖPPINGEN

Eislingen

Geislingen

Laichingen

Böhmenkirch

Herbrechtingen

HEIDENHEIM

Lorch

SCHWÄBISCH
GMÜND

AALEN

Ellwangen

Gschwend

Gaildorf

Schwäbisch Hall
Crailsheim

Feuchtwangen

Merkendorf

Gunzenhausen

Pleinfeld

Ellingen

Weißenburg

Dinkelsbühl

Oettingen

Nördlingen

Harburg

Donauwörth

Bopfingen

Neresheim

Dillingen

Lauingen
Gundelfingen

Langenau

Günzburg

Burgau

Zusmars-
hausen

Meitingen

Eichstätt

Monheim

Neuburg

INGOLSTADT

Reichertshofen

Schrobenhausen

Rain

Aichach

Dachau

Hohenkammer

Pfaffenhofen

Neumarkt

Feucht

Berching

Beilngries

      Bad
 Abbach

Kelheim

Abensberg

Neustadt

Vohburg

Altmannstein

Geisenfeld

Kastl

Nabburg

Schwandorf

Burg-
lengenfeld

Oberviechtach

Rötz

Bruck

Roding

Cham

Furth

Nittenau

REGENSBURG

Ascha

Deggendorf

Viechtach

Regen

Zwiesel

Bayerisch
Eisenstein

Grafenau

Freyung

Philippsreut

Schönberg

PASSAU
Wegscheid

Neu-
haus

Schierling

Pfatter

Straubing

PilstingNeufahrn

Mainburg

Au

Pfeffenhausen

Moosburg

Freising

Ismaning

Erding
Dorfen

Taufkirchen Velden

LANDSHUT

Neumarkt-
St. Veit

Ampfing

EggenfeldenGangkofen

Pfarrkirchen
Bad Birnbach

Simbach

Landau

DingolfingWörth

Plattling

Osterhofen

Vilshofen

Pocking

Lichtenau

Kehl

Breisach

Bühl

Achern

Gaggenau

Gernsbach

Forbach

BADEN-
BADEN

Schönmünzach

Baiersbronn

Simmersfeld

Altensteig

Nagold

Freuden-
stadt

Neuenbürg

Bad Wildbad

Calw

Herren-
berg

Renchen

Appenweier
Oberkirch

OFFEN-
BURG

Lahr
Biberach

Haslach Hausach

Wolfach

Hornberg

Alpirsbach

Schiltach Oberndorf

Sulz

Horb

Schramberg

St. GeorgenTriberg

Elzach

Emmendingen

Waldkirch

Furtwangen

Bad Dürrheim

VILLINGEN-

-SCHWENNINGEN

FREIBURG

Bad Krozingen

Müllheim

Zell

Schopfheim

Wehr
Lörrach

Weil

-Tiengen
Jestetten

Stühlingen

Bonndorf

Löffingen

Todtnau

Hinterzarten

-Neustadt

Titisee-

  Donaueschingen

Hüfingen

Blumberg Engen

Geisingen

TÜBINGEN

Hechingen

Balingen

Rottweil

REUT-
LINGEN

Pfullingen

Engstingen

Gammertingen
Ebingen

Veringenstadt

Sigmaringen

Tuttlingen

Spaichingen

Singen Radolf-
zell

Stockach

Meßkirch

Mengen Bad Saulgau

Ertingen

Überlingen

Meers-
  burg

Markdorf

FRIEDRICHS-
    HAFEN

Metzingen

Bad Urach

Münsingen

Blau-
beuren

Schelklingen

ULM

NEU-
ULM

   Erbach

Ehingen

Zwiefalten

Riedlingen

Biberach

Bad Waldsee

Senden

Laupheim
Illertissen

Ochsenhausen

Oberessendorf

Bad Wurzach

Aitrach

Weingarten

Ravensburg

Tettnang

Mecken-
beuren

Kress-
  bronn

Lindau

Leutkirch

Wangen Isny

KEMPTEN

Immenstadt

Lindenberg

Ober-
staufen

Oberstdorf

Sonthofen

Bad
Hindelang

Oy

Krumbach

Thannhausen

AUGS-
BURG

Kloster-
lechfeld

Buchloe
Mindelheim

Babenhausen

Memmingen

Kaufbeuren

Marktoberdorf

Friedberg

Mering

Fürsten-
feldbruck

Landsberg

Inning

Starnberg

Weilheim
PeißenbergSchongau

Peiting

Füssen

Steingaden

Saulgrub

Ober-
ammergau

Oberau

     Garmisch-
Partenkirchen

Murnau

Wolfratshausen

Holzkirchen

Geretsried

Penzberg

Mittenwald

Krün

Vorderriß

Lenggries

Kochel

Urfeld

Walchensee

Bad
Heilbrunn

Bad Tölz

Miesbach

Gmund

Tegernsee

Rottach-
Egern

Bad Wiessee

Kreuth

Bayrischzell

Kiefersfelden

Brannenburg

Hohenlinden

Forstinning

Zorneding

Ebersberg

Haag

Mühldorf
Altötting

Burghausen

Tittmoning

Trostberg

Traunreut

Traunstein

Laufen

Freilassing
Teisen-
dorf

ROSEN-
HEIM

Wasser-
burg

Bernau

Marquartstein

Grassau

Reit

Ruhpolding

Siegsdorf

Inzell

           Bad
Reichenhall

Schneizlreuth

Berchtesgaden

Königssee

DRESDEN

LÜBECK

PADER-
BORN

LIPPSTADT

DINSLAKEN

MÜNCHEN

KONSTANZ

Mettmann

Langen-
zenn

Hainichen

Creußen

Wunstorf

Emmerich

Kinder-
beuern

Alf

Elten

LÜNEN

Barntrup

Aue

Lahnstein

Hürth

Forchheim

Bockenem

Bleicherode

Moltzow

Strausberg

Prötzel

Zehdenick

Oderberg

Oschersleben

Reken

Rotenburg

BERGISCH
GLADBACH

Tarp

Rhein-
felden

Hagenow

Mackenrode

RATINGEN

Bad
Soden

Zella-Mehlis

Pegnitz

Regenstauf

Schömberg

Ostfildern

Oberursel

Eschweiler

Stolberg

Kerpen

Wetter

Herdecke

Waldshut-

Dubnitz

GARBSEN

Altdorf

Öhringen

Dissen

Bad
Säckingen

winter

Stadtallendorf

Marolds-
weisach

Calden

Borghorst  Burg-
steinfurt

Ueckermünde

Bad
Lauchstädt

Schlüsselfeld

Hirschaid

Stegaurach

Kirtorf

Neukirchen

 WAIB-
LINGEN

-Wolfen

Bitterfeld-

DESSAU-

-Roßlau

Hoch-
speyer

Uchtspringe

Schmalkalden

Stock-
stadt

         Bad
Friedrichshall

Bad Peterstal-
-Griesbach

WUPPER-

Malching

Simbach

Blanken-
heim

Arzberg

Schönebeck

Vreden

Merse-
burg

Oranienbaum

      Mark-
  kleeberg

Zwenkau

Bischofs-
werda

Vilsbiburg

Münche-
berg

Ronneburg

P O L E N
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Traffic Jam (stau) searches

• These searches take the form ”stau Highway Number” or

• ”stau Radio Station Name” or

• ”stau TV Station Name”

• This means they are drivers preparing to inject themselves into the traffic

• Combined with IP geolocation we have their complete itinerary.

• Google searches are an open ledger of upcoming itineraries.
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Traffic Jams

Adverse road conditions such as traffic congestion are known to cause a host of undesired

side effects. These vary from increased pollution (e.g. gas emissions), energy waste,

additional transportation and production costs to waste of labor and delays in product

deliveries. Traffic congestion is also known to impact public health negatively, to cause

stress and road rage and to even affect the unborn. If we thought of a city, a region, a

country or any other social unit as a large living organism road traffic would be one of its

circadian rhythms and traffic jams would be an obstruction to its entrainment. It is hence not

surprising that obstructing the smooth flow of traffic sends ripples of negative effects deep into

many aspects of socioeconomic life. Understanding, forecasting and preventing adverse road

conditions is therefore important for the benefit of the drivers but also obviously for economic

reasons.
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Forecasting Road Conditions two hour in advance

Since I did not have a target variable to predict, in order to demonstrate the informational

value of these data, I created one by programmatically harvesting the number of traffic jams

every 5 minutes as reported by the German automobile club ADAC on their website. I did this

for several months and I also collected the hourly stau searches for the same time period. I

then wrote down a model which included day of the week and hour of day fixed effects plus the

Google data.

The main result of the paper is that after controlling for time-of-day and day-of-week effects

we can still explain a significant additional portion of the variation of the number of traffic jam

reports with Google Trends and we can thus explain well over 80% of the variation of road

conditions using Google search activity. A one percent increase in Google stau searches implies

a .4 percent increase of traffic jams.
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Main Ingredients: ADAC
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Main Ingredients: python code for parsing the html page and harvest the data
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Argentinian Inflation



The story in a nutshell

• Under president Cristina Fernandez de Kirchner, INDEC, the Argentinian Statistical

Agency, published fake inflation data for many years.

• In 2012 the Economist stopped including official Argentinian inflation numbers in its

weekly list of the 42 largest economies. It used data from a company called PriceStats

instead.

• IMF followed in 2013 censuring Argentina for “inaccuracy” in its data

• The fraud was uncovered by the Billion Prices Project which collected online prices and

formed its own inflation index and showed that the government index was severely

misrepresenting reality.

• INDEC started producing a new real inflation index since a little over a year ago (The

Economist resumed publication in May 2017).
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Billion Price Project

Figure 5: R. Campos, A Reconstruction of Argentina’s Consumer Price Index using a Dynamic Factor

Model, 2016
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Billion Price Project

The Billion Price Project is the crown jewel of research with internet data by any metric

conceivable. In terms of:

• Its real world impact (brought down a government and restored credibility of official data).

• Its academic impact: publications in top journals.

• Entrepreneurial spin off: pricestats.com (business model: multi country online inflation

rates)

All by running a few lines of Python code to harvest price data from online shops.
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IDSC focus on Internet data



IDSC Workshop: Matching Workers and Jobs online (with Peter Kuhn)

• First workshop in 2018 at IZA. We had academic researchers but also private firm

researchers and reps. (Linkedin, Burning Glass Tech, Indeed Hiring Lab). We saw papers

with online RCTs as well as online work in official data.

• CfP for 2019 workshop is out. In cooperation with the Center of Advanced Internet

Studies, in Bochum in September 20-21. Keynotes by: Julia Lane (NY Univ.), Ioana

Marinescu (UPenn), Jessica Yu (Stanford) and CEDEFOP.

• In 2020 we will take it back to Bonn and it will be jointly organised with the Univ. of

Luxembourg. We will broaden it to include Computation Social Science and more

multi-disciplinarity to cross-fertilise with Labor Economics.
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It’s all about data!

• Regulatory arbitrage: In 2014 the CEO of the DT (built the MAUT system in 2007) pointed out that by

not retaining MAUT data the government wasted a chance: many applications e.g. road conditions.

While German data protection law imposes severe restrictions on data retention in an effort to protect

individual privacy (history...), Germans offer their personal data to the FANGs voluntarily which then

export the data to US based data refineries which in turn sell the resulting data-based services back to

German companies (e.g. Google Traffic).

• Official vs Internet Data: Typically we seek to validate the latter using the former. This might some

times be overturned. Think of official data on hospital visits vs ”symptoms” Google searches in an

economic downturn.

• Data Tax (see: Askitas, A data tax for a digital economy, wol.iza.org opinion article ): Companies whose business models involve

recording personal data of large numbers of people (Platform Economy, Credit Cards etc) could be taxed

in the form of having to make aggregate forms of their data available, in a form suitable for policy making,

very much in the spirit of trends.google.com or movement.uber.com.

• Data Lobbying: We ought to successfully communicate to policy makers that successful forecasting and

evidence based policy does not start with the researcher but with the policy maker: every project financed

by taxpayer money needs to have a data retention plan, data reuse plan as well as RCTs built in.
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Important Class of Questions

In a data driven economy/society where we are able to see data (of our activities) compiled

and visualised in real time how do our activities change? What is the downside? What is the

upside? Might we see ”micro bubbles” form and burst?
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Big Data (Irrational Exuberance ([Shiller, 2015]))

• The first bubbles found coincide with the advent of the newspaper

• The stock market crash in the 1930s coincides with improvements in long distance

telephone technology (boiler rooms)

• The crash of the new economy in 2000 coincides with the proliferation of the Internet

(think Netscape 1995)

• The crash of 2008 coincides with the peak in Social Media?

• Internet removes communication barriers.

• Accelerates contagion of ideas.

• World Economic Forum 2013 report: “digital wildfires in a hyperconnected world” one of

the major global economic risks ahead.
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Thank your for your attention
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