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Abstract

Internet is a very attractive technology for the implementation of experiments. It allows to obtain
larger and more diverse samples and gives the researcher the opportunity to extract from the Internet
a wealth of field data that document the real-world decisions and behavior of his subjects.
Notwithstanding those appealing features, the development of the “online laboratory” remains in its
infancy, mainly because of the threats to validity and important practical challenges typically
associated with online experimentation.

More than a potentially powerful medium to run experiments, the Internet is also a very promising
field of economic research. Over the past 20 years, its diffusion has significantly reduced
communication costs and increased information flows between economic agents. This technological
change has notably fostered the emergence of a new production model — peer production — which is
primarily based on voluntary contributions and large-scale collaboration. Peer production is a
significant organizational innovation: agents voluntarily self-assign work and successfully coordinate
towards the provision of global public goods, in the absence of price signals and without any pre-
specified design rule or formal leadership.

From Open Source Software to Wikipedia, peer production involves hundreds of thousands of
contributors worldwide. It is an important source of value creation in the most competitive sectors of
information and technology, as well as a major source of innovation. Beyond its economic
significance, the emergence of peer production also represents an opportunity to shed new lights on a
number of longstanding but notably difficult questions in the literature. Given the unconventional
nature of many of the work incentives at play in peer production environments, those are particularly
well suited for researching the impact of non standard economic preferences on public goods
provision, studying their role as work incentives, and assessing their consequences in terms of
organizational economics.

The first contribution of this dissertation is a methodological one. Chapter 1 develops and assesses the
reliability of a novel online experimentation tool specifically designed to strengthen the internal
validity of the decisions elicited over the Internet. Chapter 2 and 3 document the rise of peer
production as a new and significant model for organizing production. Exploiting the context of peer
production, those chapters leverage the online experimentation tool developed in Chapter 1 and rely
on a combination of large-scale online experiments and computational methods (i.e. the systematic
extraction of data on subjects’ field behavior) to respectively (i) provide the first comprehensive field
test of the theory of the private provision of public goods, (ii) study the importance of social
preferences as work motives within real-world productive organizations and (iii) report the first field
evidence of endogenous sorting behavior of economic agents within productive teams based on their
cooperative types.

Keywords: Field Experiment, Social Preferences, Public Goods, Labor Economics, Peer Production,
Wikipedia, Open Source Software, Internet, Methodology




Résumé

Internet est une technologie tres attractive pour la mise en place d’expériences. Il permet d’obtenir des
échantillons plus grands et plus divers, et donne au chercheur 'opportunité d’extraire d’'Internet
toute une série de données de terrain qui documentent les décisions et le comportement de ses sujets.
Malgré ces caractéristiques attrayantes, le développement du “laboratoire en ligne” en reste a ses
balbutiements, principalement du fait des menaces a la validité et des importantes difficultés
pratiques liées a I'expérimentation en ligne.

Plus qu’'un outil potentiellement puissant pour la mise en place d’expériences, Internet est aussi un
terrain de recherche économique trés prometteur. Durant les 20 dernieres années, sa diffusion a
significativement réduit les colits de communication et augmenté les échanges d’information entre
agents économiques. Cette évolution technologique a favorisé I'émergence d’un nouveau modele de
production — la production par les pairs — basée prioritairement sur les contributions volontaires et la
collaboration a large échelle. La production par les pairs est une innovation organisationnelle
significative: les agents s’auto-assignent des taches et se coordonnent avec succes vers la production
de bien publics globaux, en 1’absence de signaux de prix et sans regle de conception préétablie ou
leadership formel.

Des logiciels Open Source a Wikipédia, la production par les pairs mobilise des centaines de milliers
de contributeurs de par le monde. C’est une source importante de création de valeur dans les secteurs
tres compétitifs de l'information et de la technologie, ainsi qu'une source majeure d’innovation. Au-
dela méme de son importance économique, 'émergence de la production par les pairs représente une
opportunité d’éclairer un certain nombre de questions anciennes et particulierement ardues dans la
littérature d’un jour nouveau. Compte-tenu de la nature souvent non conventionnelle des incitations
au travail dans les environnements de production par les pairs, ceux-ci sont particulierement adaptés
al’étude de 'impact des préférences économiques non standard sur la production de biens publics, a
I’analyse de leur r6le en tant que motivations au travail, ainsi qu’a I'évaluation de leurs conséquences
en termes d’économie organisationnelle.

La premiere contribution de ce travail de these est d’ordre méthodologique. Le chapitre 1 développe
et évalue la fiabilité d’'un nouvel outil d’expérimentation en ligne, construit spécifiquement de
maniere a renforcer la validité interne des décisions élicitées sur Internet. Les chapitres 2 et 3
documentent I'émergence de la production par les pairs en tant qu'un modele nouveau et significatif
d’organisation de la production. Exploitant le contexte de la production par les pairs, ces chapitres
utilisent l'outil d’expérimentation en ligne développé dans le chapitre 1 et s’appuient sur une
combinaison d’expériences en ligne a large échelle et de méthodes computationnelles (i.e. I'extraction
systématique de données sur le comportement de terrain des sujets) afin de (i) mener le tout premier
test de terrain exhaustif de la théorie de la production privée de biens publics, (ii) étudier
I'importance des préférences sociales en tant que motivations au travail au sein d’organisations
productives réelles et (iii) procéder aux premiers tests de terrain documentant des comportements
endogenes d’appariement des agents économiques au sein d’équipes productives en fonction de leur
type coopératif.

Mots-clés: Expérience de terrain, Préférences Sociales, Biens Publics, Economie du Travail,
Production par les Pairs, Wikipédia, Logiciels Open Source, Internet, Méthodologie
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Notice

The three chapters of this dissertation are self-contained research articles. This explains that the term
"paper” is used, and why some information can be redundant. The first chapter of this dissertation
has been accepted for publication and is forthcoming in Experimental Economics. The second and third

chapters are work in progress. The second chapter will soon be submitted to an academic journal.

Avertissement

Les trois chapitres de cette these sont des articles de recherche indépendants. Ceci explique la
présence du terme "paper”, ainsi que 1’éventuelle redondance de certaines informations. Le premier
chapitre de cette these a été accepté pour publication et est a paraitre dans Experimental Economics. Les
deuxieme et troisieme chapitres sont un travail en cours. Le second chapitre sera bient6t soumis a un

journal académique.
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General introduction & research statement

We live an increasing part of our lives over the Internet. From discussion forums and social
networking sites (e.g. Facebook) to massively multiplayer online role-playing (e.g. World of
Warcraft), from online auction sites (e.g. eBay) to online labor markets (e.g. ODesk), the cyberspace is
now a prominent part of the “real” social and economic world.

In the field of experimental economics, it has been a long time since researchers have called upon
the development of the “online laboratory”. There are three main reasons for experimentalists’
interest in online experimentation.

First, the Internet is appealing because it allows to reach more diverse samples, recruit larger and
sometimes more representative subject pools and even conduct cross-cultural social experiments in
real time at an affordable cost. In a seminal paper, Henrich et al. (2010) warn against behavioral
scientists” current over-reliance on data overwhelmingly gathered from populations of undergraduate

students and recommend a major effort in broadening the sample base:

“Although we are certainly not the first to worry about the representativeness of
prevalent undergraduate samples in the behavioral sciences, our efforts to compile an
empirical case have revealed an even more alarming situation than previously
recognized. The sample of contemporary Western undergraduates that so overwhelms
our database is not just an extraordinary restricted sample of humanity; it is frequently a

distinct outlier vis-a-vis other global samples” (p. 82).

Table 1 documents the number of Internet users, Internet penetration rate and the growth rate of
the population of Internet users by regions of the world as of June 2012. The picture seems to make a
compelling case for the use of the Internet as a medium to conduct experiments with large and diverse
samples: it is now possible to reach 78.6% of the North American population through the Internet
with relative ease, and while only 15.6% of the African population can currently be reached through
this method, the exponential growth of its user base will soon make it an attractive tool for
conducting experiments in the developing world.

Second, as we spend a significant fraction of our time in the network, the Internet becomes a
prominent experimental field of research in its own right (see Bainbridge 2007). It therefore makes a
lot of sense to conduct experiments directly over the Internet to understand the various types of social
and economic activities that people engage in online. An increasing number of economics papers
make use of field experiments (Levitt & List 2009). Those are appealing because, contrary to
laboratory experiments, they “creat[e] a context that is similar to the one in which economic agents
operate” (Loewenstein 1999). As a result, field experiments are thought to be more externally valid, in
the sense that their results generalize more easily to the “real world” phenomena from which
researchers seek to learn. Technically speaking, the attractiveness of the Internet to conduct field
economic experiments is further reinforced by the fact that it appears as a natural environment for
subjects to interact with varying degrees of anonymity and, if necessary, without repetition.

Last, conducting experiment over the Internet allows the researcher to relate his experimental results
to detailed real-world records of his subjects’ field behavior, therefore helping bridging the gap between

experimental and observational data. Indeed, in many instances, it is possible to extract from the



Internet a wealth of externally valid information on individual’s decisions and trace their behavior.
Depending on the assumptions made or on the research question asked by the researcher, this feature
of the Internet can allow to either relieve the traditional tension between internal and external validity
in economic experiments, or to assess the ecological validity of experimental procedures that are used
extensively in the lab to test economic theory. This feature of the Internet makes it a very promising
field of research for economists and other social scientists. In a seminal paper, Lazer et al. (2009) call
for some massive investments in the systematic collection and analysis of the digital world’s vastly

untapped data for the social sciences:

“The capacity to collect and analyze massive amounts of data has unambiguously
transformed such fields as biology and physics. The emergence of such a data-driven
“computational social science” has been much slower, largely spearheaded by a few
intrepid computer scientists, physicists, and social scientists. If one were to look at the
leading disciplinary journals in economics, sociology, and political science, there would
be minimal evidence of an emerging computational social science engaged in quantitative

modeling of these new kinds of digital traces.” (p.2)

Notwithstanding those appealing features, however, and although the Internet is now a well-
established technology in the developed world, the development of the “online laboratory” still
remains in its infancy. To be sure, there are some important methodological and practical challenges
associated with online experimentation. The first contribution of this dissertation will therefore be a
methodological one. It will report on the construction and evaluation of a novel tool to conduct online

experiments.

One of the most interesting aspects of the Internet is that the diffusion and interconnection of personal
computers has significantly reduced communication costs and increased information flows between
economic agents. This technological evolution has led to an increase in market efficiency and,
arguably, social welfare. ODesk — an online market for skilled labor in which computer programmers
can bid to execute modular contracts posted by customers — is a good example of the increase in
market efficiency that a significant reduction in communication costs can foster.

Beyond market efficiency gains, however, the Internet has also fostered the emergence of a
qualitatively distinct model of production — peer production — alongside firms, markets and the State,
which is primarily based on voluntary contributions and large-scale collaboration (Benkler 2002,
2006). Peer production represents a significant organizational innovation in which agents voluntarily
self-assign work and successfully coordinate towards the provision of global public goods, in the
absence of price signals and without any pre-specified design rule or formal leadership. During the
past two decades this emerging organizational model has been an important source of value creation
in the most innovative sectors of information and technology.

Peer production is therefore worth studying in and of itself. Wikipedia, the first experimental field
of this dissertation, currently hosts over 25 million freely usable articles in 285 languages. Its revealed
informational value seems to be enormous to society. It is the 5" most visited website on the Internet,
receiving over 500 million unique visitors per month worldwide. 60% of European doctors declare

using Wikipedia for professional purposes, and an early evaluation of the quality of its scientific



entries actually found them to be practically indistinguishable from those in the professionally edited
encyclopedia Britannica (Giles 2005).

Open Source Software development platforms, the second experimental field of this dissertation,
involve an estimated 800,000 developers around the world. Open Source Software (OSS) is a major
source of innovation, which is responsible for most of the basic utilities on which the Internet runs
(e.g the Apache web server, Sendmail, the Domain Name System management software BIND),
popular programming languages (e.g. Python, Perl) and programming environments (e.g. Eclipse).
OSS also successfully competes with many of its firm-based counterparts in the realm of enterprise
systems (e.g. Linux, which was adopted by a number of large commercial firms such as IBM, Apple
and Sun for its relative reliability, resilience to virus attacks, and bug correcting speed) and end-user
applications (e.g. Android, OpenOffice, VLC Media Player, Mozilla Firefox). The economic value
generated by OSS is estimated to be substantial. Indeed, Walli, Gynn, and Rotz (2005) report that 87%
of US businesses now rely on OSS for some of their daily activities. Ghosh (2007) estimates the cost of
recreating the existing open source code at 12 billion euros, while Greenstein and Nagle (2014)
estimate the value of the Apache web server alone to range between 2 and 12 billion dollars.

But even beyond its relative novelty and economic significance, peer production also
represents an opportunity to shed new lights on a number of prominent but notably difficult

questions in the literature. As Benkler (2013) notes:

“The implications of peer production are broader than the direct economic impact of the
practice. Beyond the magnitude of its effects on innovation and knowledge production in
the networked economy and participation in the networked society, the success of peer
production and online cooperation has several implications for economics more
generally. It requires that we refine our ideas about motivation or incentives; it
recalibrates the roles of property and contract [...] in the growth-critical domains of
knowledge-dependent production and innovation; and it requires adaptations to the

theory of the firm.” (p. 2)

Given the unconventional nature of many of the work incentives at play in peer production
environments, this dissertation exploits the context of peer production to research the impact of non
standard economic preferences on public goods provision, study their role as work incentives, and

assess their consequences in terms of organizational economics.

Although peer production as a phenomenon is not totally new to economists, this dissertation is
the first to introduce the concept and take Wikipedia and Open Source Software as particular
instantiations of an emerging organizational model,! which ought to be sustainable whenever (i) the

production process is highly modular (i.e. it can be divided into small and independent sub-tasks), (ii)

1 Following-up on Lerner & Tirole’s (2002) seminal paper, which asks the question of "why would thousands of top-notch
programmers contribute freely to the provision of a public good", the overwhelming majority of the existing literature has
focused its attention on rationalizing the success of Open Source Software and concludes that the model is unlikely to extend
beyond software production. (See, e.g., Lerner & Tirole (2005). Maurer & Scotchmer (2006) is an exception). It is informative in
this respect to note that only two economics papers have been published on Wikipedia since its inception in 2001, compared to
thousands in the other social sciences.



the modules are intrinsically motivating and (iii) production does not require high capital inputs (as
communities of volunteers seem good at collectively organizing labor but not managing capital).2
Because peer production, when sustainable, essentially eliminates contracting costs and agency
problems (as contributors are intrinsically motivated to work), and accelerates discovery through
automatic disclosure, it can benefit from a competitive advantage over proprietary production models
whenever the production process requires input from a highly diverse and skilled labor force.?
Alternatively, it could also be successfully applied to any cumulative innovation process that
needs to draw upon a wide variety of skills (see, e.g., Maurer & Scotchmer (2006) for the example of
drug discovery and innovation in the biotech sector). One implication of the above argument is that,
in a cumulative innovation framework, peer production will benefit from a significant comparative
advantage for developing breakthrough innovations, as there is no hierarchical management

structure to discourage directions that are highly uncertain and/or not immediately profitable.*

Roadmap of the dissertation

The first contribution of this dissertation is a methodological one. Chapter 1 reports on the
development of an online experimentation platform specifically designed to strengthen the internal
validity of the decisions elicited over the Internet. The platform provides controls over many of the
confounding factors that could prevent experimentalists from running experiments over the Internet.
In particular it (i) controls for differences in response times, (ii) deals with the issues of selective
attrition, concentration and distraction and (iii) provides as much control as possible over subjects’
beliefs as regards the experimental instructions. The methodology is applied to the elicitation of social
and risk preferences within a sample of traditional laboratory subjects. Since the decision interface is
usable as is in the lab (through an Internet browser), subjects are randomly assigned to either a
“laboratory” or an “Internet” condition (i.e. at home) for comparison purposes. All in all, using the
same subject pool, the same decision interface and the same monetary stakes, the comparison
concludes in favor of the reliability of behaviors elicited through the Internet according to the

additional controls of the design.

Chapter 2 of this dissertation takes Wikipedia as one paradigmatic example of peer production, in
which extrinsic motivations play no role in shaping contributors’ behavior.> It relies on this ideal
study site to provide the first comprehensive field test of the relative role of each class of social motive
that economic theory has put forward to account for people’s willingness to sustain cooperation in

public goods like environments. Indeed, competing models based on altruism, reciprocity and social

2 am currently in the process of formalizing the sustainability conditions and establishing the nature of peer production’s
competitive advantage over proprietary production models in an upcoming theoretical paper.

3 As a result, beyond software, peer production can also be successfully applied to any information good. A case in point is the
online encyclopedia Wikipedia, which, since its inception in 2001, has both achieved high reliability (Giles 2005) and put
Encarta and Britannica, its for-profit competitors, out of business.

4 This theoretical argument is very similar to the one developed by Aghion et al. (2005) and empirically supported by Williams
(2013) according to which early-stage innovation is better conducted by academic researchers rather than corporate ones.
Indeed, some early stage lines of research may never get started in the private sector, as those may not look viable according to
a net present value criterion.

5 Here I define as extrinsic a motive that is monetary in nature, be it in the short (immediate payment) or in the longer run
(labor market signaling). See chapter 2 of this dissertation for further details on how Wikipedia works in practice.
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image preferences have been tested extensively in the laboratory, but there is very little field evidence
as to which of those matter most in economically relevant contexts.

By doing so, this chapter illustrates the research benefits that accrue when coupling experimental
and computational methods in an online context. While it is possible to reliably elicit subjects’
altruism and reciprocity preferences with an online experiment, it has generally been a challenge to
elicit social image motives experimentally (even more so in a decontextualized fashion). To achieve
this goal, the chapter relies on the wealth of observational data available from Wikipedia on
contributors’ behavior to construct individual measures of revealed preference for social image
within the Wikipedia community. Those measures rely on (i) contributors’ propensity to post more or
less information about themselves on their Wikipedia user page (which is of no direct use to
efficiently contribute to the encyclopedia) and (ii) their propensity to prominently display the signs of
social recognition that they received from other contributors to the entire community. It is then
possible to relate subjects’ preferences to detailed real-world records of their contributions to the
Wikipedia project, which are separately extractable from the website.

Based on a representative sample of 850 Wikipedia contributors, the chapter reports that
reciprocity and social image are both strong motives for sustaining cooperation in this public goods
like environment, while altruism seems to play less of a role. This result strikingly confirms the
conclusions of the existing laboratory literature on the private provision of public goods. An
important result is that across all specifications, reciprocity and social image consistently appear as
substitutable motivational drivers rather than complementary ones. The chapter also reports on the
specific patterns of contributions of the Wikipedia administrators, a specific group of contributors
who self-selected into performing a policing role within the community and are notably in charge of
dealing with disruptive users. While trust in anonymous strangers (as measured by a standard Trust
game) is unrelated to contribution levels among regular contributors, the estimates show that
administrators who are less trusting are significantly more active and more likely to exercise their

policing rights.

Chapter 3 of the dissertation makes a contribution to labor economics by bringing experimental
economics within real-world productive organizations. The chapter focuses on the community of
Open Source Software developers (OSS) and elicits their social motivations with an online
experiment. Similar to the Wikipedia case, the online activities and contributions of individual
developers are tractable at a very detailed level, which is rarely the case in traditional corporate
environments.

The combination of experimental and field data on the community of OSS developers provides an
opportunity to address a number of longstanding but reputedly difficult questions in the literature. It
notably allows to study how heterogeneous motivations affect the extent and nature of individual
contributions to team level efforts. Importantly, the combination of experimental and field data
allows to test for endogenous sorting behavior by social type at the team level. Indeed, while there is
substantial theoretical and experimental evidence that more cooperative types seek to match
assortatively within groups and organizations in order to sustain high cooperation levels (which
typically has a significant impact on efficiency), the difficulty to collect the necessary data has

prevented the existing literature from testing for such endogenous sorting behaviors in the field. Last,



the approach also allows to assess the impact of team composition on the likelihood of success at the
project level.6

Two features of the OSS community are essential to perform the above tests and distinguish it
from the community of Wikipedia contributors: (i) many self-formed development teams working on
separate software projects simultaneously coexist and (ii) approximately half of the developers who
contribute to OSS actually derive some monetary payment from their contributions.”

Based on a stratified sample of 1,194 OSS developers, the chapter reports that social motivations
predict developers’ contributions as strongly as extrinsic ones, but have a different impact on the
nature of participation. Socially motivated developers, tend to join less development teams (i.e. they
have a lower extensive margin of participation) but contribute significantly more to each (with an
overall positive association with contributions). The chapter also reports strong evidence of
endogenous team-level sorting by cooperative type within the sample of OSS developers. Free-riders
seek to join development teams that are comprised of different social types than their own, while
strongly cooperative developers tend to match assortatively. This result provides the first field
validation of a consistent laboratory finding in the experimental literature on the private provision of
public goods. The assortative matching effect seems to be largely driven by reciprocating and altruist
project administrators, who ultimately get to choose who joins to development team and therefore act

as the gatekeepers of their teams by seeking to coopt developers of their own cooperative type.

Figure 1 summarizes the overall logic of the present work, as well as the contribution of this
dissertation to the literature. Chapter 1 develops and methodologically assesses the reliability of a
novel tool for running online economic experiments. Chapter 2 and 3 document the rise of a new and
significant model for organizing production — peer production — in which agents voluntarily self-
assign work and successfully coordinate towards the provision of global public goods without
necessarily relying on monetary incentives. Those chapters then use the context of peer production
and rely on a combination of experimental and computational methods to respectively (i) provide the
first comprehensive field test of the theory of the private provision of public goods, (ii) study the
importance of social preferences as work motives within real-world productive organizations and (iii)
report the first field evidence of endogenous sorting behavior of economic agents within productive

teams based on their cooperative types.

¢ Chapter 3 does not report on this latter topic however, as the necessary data is currently being collected.
7 Many firms support the development of OSS projects directly, notably by allocating a fraction of their labor force to their
development. See chapter 3 of the dissertation for further details.
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Tables and figures

Table 1. World Internet users, growth and penetration statistics

Total nb of nb of Internet penetration  nb of Internet users
World region Population Internet users  Internet users rate in % growth rate in %
(June 30,2012)  (Dec. 31,2000)  (June 30, 2012) (June 30, 2012) (2000-2012)

Africa 1,073,380,925 4,514,400 167,335,676 15.6 3,606.7
Asia 3,922,066,987 114,304,000 1,076,681,059 275 841.9
Europe 820,918,446 105,096,093 518,512,109 63.2 393.4
Middle East 223,608,203 3,284,800 90,000,455 4022 2,639.9
North America 348,280,154 108,096,800 273,785,413 78.6 153.3
Latin America 593,688,638 18,068,919 254,915,745 4209 1,310.8
Oceania 35,903,569 7,620,480 24,287,919 67.6 218.7
World total 7,017,846,922 360,985,492 2,405,518,376 343 566.4

Source: www.internetworldstats.com
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Abstract
Internet is a very attractive technology for the implementation of experiments, both in order
to obtain larger and more diverse samples and as a field of economic research in its own
right. This paper reports on an experiment performed both online and in the laboratory,
designed to strengthen the internal validity of decisions elicited over the Internet. We use the
same subject pool, the same monetary stakes and the same decision interface, and control the
assignment of subjects between the Internet and a traditional university laboratory. We
apply the comparison to the elicitation of social preferences in a public good game, a dictator
game, an ultimatum bargaining game and a trust game, coupled with an elicitation of risk
aversion. This comparison concludes in favor of the reliability of behaviors elicited through
the Internet. We moreover find a strong overall parallelism in the preferences elicited in the
two settings. The paper also reports some quantitative differences in the point estimates,
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This observation challenges either the predictions of social distance theory or the generally

assumed increased social distance in internet interactions.

JEL classification: C90, C93, C70
Keywords: Social Experiment, Field Experiment, Internet, Methodology, Randomized

Assignment

* This paper is a revised and augmented version of CES Working Paper n° 2012-70. We are grateful to Anne 'H6te, Andrews-
Junior Kimbembe and Ivan Ouss for their outstanding research assistance, as well as Maxim Frolov and Joyce Sultan for their help
in running the laboratory experimental sessions. We are especially indebted to Yann Algan for his help during the development of
this project. We gratefully thank the editor, Jacob Goeree, two anonymous referees and Guillaume Fréchette, Olivier L'haridon,
Stéphane Luchini, David Margolis, Ken Boum My, Paul Pézanis-Christou, Dave Rand, Al Roth, Antoine Terracol, Laurent Weill
and the members of the Berkman Cooperation group for helpful remarks and discussions. We also thank seminar participants at
the Berkman Center for Internet & Society at Harvard and the 2012 North American Economic Science Association conference for
their comments. We gratefully acknowledge financial support from the European Research Council (ERC Starting Grant).

Jacquemet acknowledges the Institut Universitaire de France.

* University of Strasbourg, Institute of Political Studies and Sciences Po, Department of Economics. Research fellow, Berkman
Center for Internet & Society at Harvard University. 23 Everett Street, 2nd floor, Cambridge, MA, 02138, USA. e-mail:

jhergueux@cyber.law.harvard.edu

¥ Université de Lorraine (BETA) and Paris School of Economics. 3 Place Carnot, 54035 Nancy. e-mail: Nicolas.Jacquemet@univ-

lorraine.fr

12



1 Introduction

In the field of experimental economics, it is a long time since researchers called for the development
of the “online laboratory” (Bainbridge 2007). The interest in online experimentation has been
propelled by the possibility of reaching more diverse samples, recruiting larger subject pools and
conducting cross-cultural social experiments in real time at an affordable cost.! Besides this
methodological concern, the Internet is becoming an increasingly prominent experimental field for
social science research in its own right (see, e.g., Resnick et al. 2006; Chesney et al. 2009), as we live
more and more of our social and economic lives online. It is thus essential to conduct experiments
directly over the Internet if we are to rely on the experimental method to understand the various
types of social and economic activities that people engage in online.

Notwithstanding these appealing features, the development of the “online laboratory” still
remains in its infancy. The primary goal of this paper is to help fill this gap by conducting a
methodological evaluation of an Internet-based experimentation procedure. Horton et al. (2011)
underline the difficulty of coming up with procedures for online experiments that ensure their
internal validity, i.e. the possibility of confidently drawing causal inferences from one’s experimental
design. A number of confounding factors have been identified that have probably prevented
researchers from running experiments online: (i) it is difficult to monitor the identity of subjects
participating in the experiment, (ii) subjects may read the experimental instructions too carelessly
and/or make decisions too quickly and/or get significantly distracted during the course of the
experiment, (iii) subjects may selectively drop out of the experiment in ways that the experimenter
does not understand, (iv) subjects may not believe that they interact with other human players and/or
that they are going to be paid at the end of the experiment as described in the instructions, and finally
(v) the issue of reliably and automatically processing the payment of subjects over the Internet in an
anonymous fashion appeared to be a major blocker.

In this paper, we seek to compare the behavioral results generated both in a traditional laboratory
and over the Internet. To do so, we develop an online platform specifically dedicated to conducting
social experiments over the Internet that is usable as in the laboratory. To account for the effect of self-
selection between implementations, we control the allocation of subjects between treatments.

The platform provides controls over many of the above-mentioned confounding factors. In
particular we (i) control for differences in response times, (ii) deal with the issues of selective attrition,
concentration and distraction and (iii) provide as much control as possible over subjects” beliefs as
regards the experimental instructions.

The existing literature has already covered a variety of different games implemented over the
Internet (Table 1 summarizes the methodology and main conclusions of this literature). The seminal
study of Anderhub et al. (2001) focuses on an individual level decision experiment under uncertainty,
both in the laboratory and online. Shavit et al. (2001) compare student bids over buying prices for

simple lotteries both in the classroom and online. Charness et al. (2007) also compare classroom

! In a recent paper, Henrich et al. (2010) warned against behavioral scientists’ current over-reliance on data overwhelmingly
gathered from populations of Western undergraduate students and recommended a major effort to broaden the sample base.
The Internet is a promising medium for conducting experiments with large and diverse samples. It is now possible to reach
78.3% of the North American population through the Internet, and while only 11.4% of the African population can currently be
reached through this method, the exponential growth of its user base (from 4 million users in 2000 to 118 million users in 2011)
could soon make it an attractive tool for conducting experiments in the developing world as well
(source:www.Internetworldstats.com).
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experiments with other Internet-based experimental settings to investigate the effect of social distance
on trust and reciprocity in a simple lost wallet game. They find that trust and reciprocity both
decrease in an Internet-based setting, which they argue is consistent with social distance theory
(Akerlof 1997). Fiedler and Haruvy (2009) and Chesney et al. (2009) take an exploratory approach and
build a virtual laboratory on the Second Life website. Chesney et al. (2009) recruit subjects from the
Second Life community to perform a series of social experiments and compare the results with those of
the traditional laboratory literature. Similarly, Fiedler and Haruvy (2009) recruit subjects from Second
Life to perform a Trust game, but directly compare their results with those obtained from traditional
laboratory subjects playing in the same virtual environment, but in a physical laboratory. They also
find trust and trustworthiness to be lower outside the physical lab. Most recently, Horton et al. (2011)
and Amir et al. (2012) have used the online labor market platform Amazon Mechanical Turk to conduct
a set of classic experiments and replicate qualitatively some general results drawn from the
experimental economics literature.

We contribute to this burgeoning literature by looking at social preferences and by providing a
rigorous comparison of the Internet-based experimentation with traditional lab experiments. We
apply our methodology to the measurement of social preferences — combined with a risk aversion
task — through a Public Good game, a Trust game, a Dictator game and an Ultimatum game (using a
within-subjects design). The main conclusions that we draw from this comparison are twofold. First,
the social preferences elicited in the lab and online are qualitatively very similar — all common
inferences on social preferences that we replicate in the laboratory would also be obtained based on
online data. Second, we do, however, observe some differences in the point estimates between
treatments. Social distance theory (Akerlof 1997) predicts that the stronger anonymity that prevails in
Internet-based interactions should drive social preferences down as compared with the laboratory
setting, where people can (i) see each other before and after the experiment, (ii) recognize that they
often come from the same socio-economic background and (iii) know that they are going to be
matched with one another during the experiment. On the contrary, we find robust and significant
evidence that subjects allocated to the Internet treatment behave more altruistically and, when
insignificant, the differences in social preferences always go in the direction of more other-regarding
decisions online. We suggest an explanation for our results based on the nature of the social and
economic interactions in which individuals tend to engage online, which they are likely to bring to
the experiment through its contextual implementation.

Our results are important to the community of researchers wishing to develop the online
laboratory as a medium for running social experiments over the Internet and to relate their results to
the established laboratory literature. They are also important for social scientists wishing to use social
experiments to research the Internet as a field: given the observed parallelism between fields, it makes
sense for researchers to bring their experimental tools directly to the field, i.e. over the Internet, if they
want to learn from subjects’ behavior in this context, rather than sticking with the more difficult
approach of trying to bring a subsample of those subjects into a traditional university laboratory.

The rest of the paper proceeds as follows. Section 2 documents the design of the experiment,
reports on the development of our online experimental economics platform and explains our
experimental procedures. Section 3 reports the main results of the experiment. Section 4 provides
additional evidence on the reliability of the comparison based on an analysis of the internal validity of
the online experiment, secondary outcomes and robustness treatments. We discuss the main

outcomes of this comparison in Section 4, and conclude in Section 5.
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2 Design of the experiment

Social isolation and greater anonymity are well-recognized distinctive features of online interactions.
In order to provide a rather conservative testbed comparison between online and lab experiments, we
focus on the elicitation of social preferences. Shavit et al. (2001) have also shown that subjects tend to
be less risk-averse when making decisions online rather than in a classroom. We thus complement
our preference measures with a risk aversion task. Our main methodological contribution is to build
an Internet-based experimental environment which can be implemented both online and in the
laboratory. We conclude this section with a detailed description of the procedures and decision

interface we used.

2.1 The decision problems

At the beginning of the experiment, each subject is attributed a role: either participant A or
participant B. The assigned role remains the same during the whole experiment. The experiment is
divided into two different parts. First, we elicit decisions in five different games. The first four games
are taken from the social preferences literature (see, e.g., Fehr & Camerer 2004) while the last one
elicits individual risk aversion. At the end of each game, subjects are asked to answer non-
incentivized questions about their beliefs and intentions in the game they have just played. In the
second part of the experiment, subjects are asked to answer some standard demographic and social

preference-related questions, along with some questions eliciting their beliefs about the study.

Public Good Game. Subjects play in groups of four with an initial endowment of 10€ per player. Each
euro invested in the common project by a member of the group yields a return of 0.4 euro to each
group member. Following Fischbacher et al. (2001), we elicit both unconditional and conditional
contributions, asking subjects to make two contribution decisions in turn. They first decide on how
much of their 10€ they want to invest in the common project. They then provide their intended
contribution for each possible value (on the scale of integers from 0 to 10) of the average contribution
of the three other members.2 One of the two decisions is randomly drawn to be binding and

determines the individual earnings for this game according to the following payoff function:

4

;= 10— contrib; + 0,4 >’ contrib; (1)
j=1

Right after the decision screen, we ask subjects about (i) their normative opinions about how much

people should contribute to the public good (ii) whether they had an idea about how much the other

2 The second decision is a variant of the “strategy method” (Selten 1967), introduced by Fischbacher et al. (2001) to elicit
conditional cooperation. As in the original strategy method, subjects are asked decisions for each possible state of the world,
but these states are reduced to average contributions of other subjects instead of all possible combinations of their individual
decisions. In order to give subjects a monetary incentive to take both decisions seriously, we applied the same compensation
rule as in Fischbacher et al. (2001): for one randomly chosen subject, the table of unconditional decisions is binding; for the
other three the relevant decisions are the unconditional ones. These realizations of the draw are the monetary outcomes of this
stage for each subject.
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members of their group would contribute to the public good when they made their decision, and if so

(iii) their beliefs about how much the other members of their group actually contributed on average.

Dictator Game. Each participant A is matched with a participant B and plays the role of dictator. The
dictator receives a 10€ endowment, of which he must decide how much is transferred to participant B.

The difference is participant A’s earning for this game.

Ultimatum Bargaining Game. Each participant A is matched with a participant B. Participant A is the
proposer and must decide on how much of an initial endowment of 10€ is transferred to participant B
— the responder. The responder is simultaneously asked for the threshold level of transfer below
which the offer will be refused. The earnings of each player in this game are computed according to
the proposal if participant A’s transfer is higher or equal to the threshold. Otherwise, both players’

earnings are set equal to 0.

Trust Game. Each participant A is matched with a participant B, and both players receive a 10€ initial
endowment. Participant A is the trustor and chooses how much of his endowment is transferred to
participant B — the trustee. The trustee receives three times the amount sent by the trustor, and
chooses how much is sent back to the trustor. We elicit this decision through the strategy method: for
each possible transfer from the trustor (from 1 to 10) the trustee chooses how much will be returned
without knowing the trustor’s actual choice. Right after the decision screen, we ask trustors about (i)
whether they had an idea about how much the trustee would return to them when they made their

decisions, and if so (ii) their beliefs about the amount that the trustee would return.

Risk aversion elicitation. Each participant faces a menu of ten choices between lottery pairs, adapted
from Holt & Laury (2002). The probability of getting the higher amount is always the same between
the two lottery pairs, but the safe option pays either 20€ or 16€ while the risky option pays either
38.5€ or 1€. The probability that subjects get the higher amount in both options steadily increases
from 10% in the first decision problem to 100% in the last one. Thus, in decision 10, subjects actually
choose to earn either 20€ or 38.5€ with certainty. One of the ten decisions is randomly drawn to
determine the binding lottery choice. Earnings for this game are then derived from a random draw

according to the probability of the corresponding lottery.

Social values survey. After all games have been played, subjects are asked to fill in a questionnaire with
some standard demographic questions followed by social preference-related questions. This set of
questions has been taken from the World Values Survey (WVS), the General Social Survey (GSS) and the
German Socio-Economic Panel (GSEP) — the three most commonly used sources in the empirical
literature. Specifically, we ask subjects:

(i) to what extent they consider it justifiable to free-ride on state benefits (cooperation variable;
WYVS question);

(ii) whether they think that people are mostly looking out for themselves as opposed to trying to
help each other (altruism variable; WVS question);

(iii) whether they think that people would try to take advantage of them if they got a chance as
opposed to trying to be fair (fairness variable; WVS question);

(vi) whether they think that most people can be trusted or that one needs to be very careful when

dealing with people (trust variable; WVS and GSS question);
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(v) how trusting they generally are of people (trust variable; GSEP question);

(vi) how trusting they are of people they have just met (trust variable; GSEP question);

(vii) whether they generally see themselves as fully prepared to take risks or as trying to avoid
them (a question taken from Dohmen et al. 2011). All questions are mandatory and none is

remunerated.

Debriefing questionnaire. As demonstrated by Eckel and Wilson (2006), the internal validity of online
experiments can be challenged by subjects’ skepticism about whether they actually interact with other
human subjects and whether they will actually be paid according to the rules described in the
instructions. To get some control over these dimensions, we ask subjects to rate their level of
confidence in those two critical features of the study. As a complement, we end the survey by asking
subjects to report on how carefully they read the experimental instructions, on how calm their
environment was when they performed the experiment and on whether they had participated in any

similar studies in the past.

2.2 Procedures common to both implementations

All five games, followed by the survey, are played successively in each experimental session. As we
seek to elicit social preferences in isolation from learning effects and strategic concerns, each game is
only played once. To neutralize reputation effects, we match subjects in each game according to a
perfect stranger procedure. Last, in order to further break any possible correlation between games,
only one game out of the whole session is randomly drawn as binding to compute each subject’s
earnings. Final payoffs equal the earnings from the corresponding decision plus a 5€ show-up fee.
Subjects are only informed of their earnings in each game at the very end of the experiment.

As all games are played one after the other, order effects could influence the preferences we elicit.
This led us to implement three different orderings. The Public Good game is the most cognitively
demanding, so we start all sessions with this game. The Dictator, Ultimatum and Trust games all
appear afterwards in varying orders. As we mainly use the risk aversion task for purposes of

replication and as a control variable, we maintain this decision problem as the last in all sequences.

e QOrder 1: Public Good — Dictator — Ultimatum — Trust — Risk Aversion
e  QOrder 2: Public Good — Trust — Ultimatum — Dictator — Risk Aversion
e Order 3: Public Good — Ultimatum — Dictator — Trust — Risk Aversion

Subjects face the exact same decision interface both in the lab and online. The online
implementation of the experiment requires a fully self-contained interface, so that every
communication between the subjects and the experimenter has to proceed through the screen.® The
first screen of the decision interface provides subjects with general information about the experiment,
including the number of sections and how their earnings will be computed. Each game is then

performed in turn, following a given sequence of screens.

3 The interface has been developed under Lime Survey (http://www .limesurvey.org/), a highly customizable open-source survey
tool.
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The first screen of each section describes the instructions for the game that subjects are about to
play (Figure 1 provides an English translation of the original instructions in French for the Trust
game).

One important methodological concern with online experiments is to guarantee an appropriate
understanding of the decision problems when no interaction with the experimenter is possible, which
makes it difficult, for instance, to rely on the standard post-instructions questionnaire coupled with
oral questions. We address this issue through several distinctive features of the interface. First, we
include suggestive flash animations illustrating the written experimental instructions at the bottom of
each instruction screen (the animation appears at the bottom of the first screen, as shown in Figure 1;
the animation is illustrated in Figure 2 by step-by-step screen captures).

Displaying a purely random sequence of flash animations would introduce uncontrolled and
subject specific noise — through, e.g., anchoring on a particular behavior or sequence of events.

Since our main objective is to compare behavior between the two implementations, we get rid of
this noise by fixing the actual sequence: the loop of concrete examples displayed in the animations is
first randomly determined and then fixed for each game. The same loop is displayed to all subjects
without any other numeric information than the subjects’ initial endowments.

Second, the instruction screens are followed by a screen providing some examples of decisions,
along with a detailed calculation of the resulting payoffs for each player. These examples are
supplemented on the subsequent screen by earnings calculators. On this interactive page, subjects are
allowed to test all the hypothetical scenarios they are interested in before making their decisions in
the Public Good and Trust games (English translations of the original earnings calculators in French
are provided in Figure 3, (a) for the Public Good game and (b) for the trust game). In contrast to the
flash animations, the numeric results of each scenario run by a subject in the earnings calculator
screens are explicitly displayed.

Last, the system provides quick access to the instructions material at any moment during decision-
making. On all screens, including decision-making ones, a “review description” button gives subjects
direct access to the instructions displayed at the beginning of the game. The system also allows
participants to navigate at will from one screen to another — until a decision screen has been passed —
through the “Previous” and “Next” buttons located at the bottom of each screen (Figure 4 provides an
English translation of the original decision screen in French for the Public Good game).

A potentially important confound when comparing laboratory and online experiments is the
average variation in decision times. Anderhub et al. (2001) report that subjects make decisions more
quickly in an online environment. However, an established body of research in psychology indicates
that shorter decision times are likely to be associated with instinctive and emotional reasoning processes
rather than cognitive and rational ones (Kahneman 2003), which could cause subjects to make more
pro-social decisions on average. In order to generate a control variable for this dimension, the
platform recorded detailed data on the time in seconds that subjects spent on each screen of the
interface (this timer was not visible to the subjects). But more time on a screen does not necessarily
mean longer decision time if, for instance, online subjects leave their computer while answering the
survey.

To get further information about whether some subjects were likely to have been distracted from

the online experiment at some point, we included an indicator of mouse inactivity in the platform.
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The indicator records both the screen and the duration of inactivity each time the mouse of the subject

is inactive for more than 5 minutes.4

2.3 Practical implementation of the experiment

All participants in the experiment were contacted through the subjects database of the experimental
economics laboratory of University Paris 1 Panthéon-Sorbonne.” The allocation to sessions is intended
to minimize differences in the subject pools and avoid self-selection into treatments. We apply a
matching procedure that proceeds in two steps. First, subjects are invited to register for a date on
which a session takes place. They are told that practical details about the experiment will follow once
their registration has been confirmed (as usual, registrations are confirmed on a first-come first-
served basis). Indeed, two sessions are scheduled during each time slot: one session online and one
session in the laboratory. In the second step, we sequentially allocate subjects either to the laboratory
or to the online experimentation according to their registration order.

As the capacity of the laboratory allows for no more than 20 subjects, we allowed 56 persons to
register for each time slot, allocating half of them to the laboratory and the other half to the Internet
session. In the laboratory, we had to refuse any overbooked subjects who showed up on time. Since
no such constraint applied to the online experiment, we allowed all subjects to participate while
keeping track of those who logged-in after the target number of 20 participants had been reached. In
laboratory sessions, subjects are randomly assigned to a computer upon arrival. The instructions for
the experiment are read aloud, and subjects are then left to use all devices at their disposal to check
their own understanding (access to the text, earnings calculators, etc.). Each game is described in turn,
following the above-described interface, so that all subjects progress inside the experiment at the
same time.

Online subjects are invited to visit the url embedded in their confirmation e-mail at the time their
session is scheduled, and to log into the system using their e-mail address, which served as a unique
login token. The url was activated during the half-day spanning the time scheduled for the
experiment. The computer program allocates online subjects to either participant A or participant B
according to their login order (in order to ensure that we get a somewhat equal split of the subject
pool between participant As and participant Bs, despite possible dropouts).

At the end of the experiment, subjects are matched using a perfect stranger procedure. Subjects are
informed of their earnings in each game only at the end of the experiment. In the laboratory, subjects
from a given session are matched together. By contrast, online subjects had their decisions matched
with the decision records of subjects who had already completed the experiment.s This feature of the
platform allowed Internet subjects to perform the experiment independently and at their own pace,
thus smoothing the interactions and arguably reducing dropouts.” The drawback of this matching
procedure is that it breaks the joint determination of payoffs between subjects: when a subject makes

a decision, his own payoff is determined by the decision made by some previous participant, while

4 The system considered the mouse inactive when it was moving over screens not belonging to the experimental economics
platform.

5 The database is managed using Orsee (Greiner 2004).

¢ Since we apply a sequential matching rule for online subjects, the queue has to be initialized somewhere. We used data from 3
pilot sessions in the laboratory run during summer 2010 in preparation for the current study.

7 Overall, 208 subjects logged in to the platform to participate in the online experiment, of whom 6 dropped out before
completion.
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his current decision determines the payoff of another, future participant. Such a sequential matching
between current and past decisions can hardly be avoided in online experiments, in which subjects
must be allowed to participate at any time they see fit. An alternative way of implementing the online
matching, introduced by Cooper and Saral (2013), would have been to compute both subjects’
outcomes at a later time, once the second subject has gone through the experiment — thus restoring the
joint determination of payoffs inside each pair. We opted for the first solution for two reasons. First,
having subjects wait until a future date before they can get their earnings involves inter-temporal
preferences and may induce further differences in the saliency of payoffs between the two
environments. Second, we were also concerned that the credibility of the experiment would be
challenged for online subjects, if they were not informed about their experimental earnings
immediately after their participation. Both solutions have advantages and drawbacks, and a more
systematic comparison of the consequences of each design is worth investigating in future works.?
Laboratory subjects' earnings are paid in cash before subjects leave the laboratory. Internet subjects
get paid through an automated PayPal transfer. This guarantees a fungibility similar to that of cash
transfers, as money transferred via PayPal can be readily used for online purchases or easily
transferred to one’s personal bank account at no cost. To strengthen the credibility of the payment
procedure, we ask subjects to enter the e-mail address that is (or will be) associated with their PayPal

account right after the introductory screen of the decision interface.

2.4 Summary of the design

To sum up, the experiment elicits the same decisions with similar procedures in both treatments. In
particular, we recruit from the same subject pool, use the same monetary stakes, the same decision
interface, and control the allocation of subjects between the lab and Internet treatments. This is
summarized in Table 2.1, which also provides an exhaustive list of all the preferences we elicit.

At the same time, there are some important practical differences between the two kinds of
implementations, most of which are due to subjects not being in the same physical space as the
experimenter in the online implementation. Obviously, the standard procedure for laboratory
experiments does not have to be adapted to such constraints. Our empirical strategy is to stick to
common practice with the laboratory implementation, so as to keep the benchmark situation as close
as possible to existing evidence. We tried to choose the most innocuous adaptations when we had no
choice but to introduce a difference between the two designs. Table 2.2 summarizes the resulting
differences between our two treatments.

We conducted two different sets of experimental sessions, each conducted over a one-week period:
6 sessions (3 in the lab, 3 online) were conducted in November 2010 and 12 sessions (6 in the lab, 6
online) were conducted in November 2011.° Overall, 180 subjects performed the experiment in the
laboratory and 202 subjects performed it online. We conducted 8 sessions with games order 1 (80
participants in the lab, 85 online), 6 sessions with games order 2 (60 and 67) and 4 sessions with

games order 3 (40 and 50). Subjects in both conditions earned on average 21.24€ from the experiment.

8 Our robustness treatments, presented in Section 4.3, provide some preliminary insights on this issue.

 The 2010 version of the experimental economics platform did not elicit subjects’ level of confidence in the experimental
instructions, nor did it collect detailed data on the time spent by subjects on each screen of the interface. After observing that
overall response times did indeed significantly differ between treatments, we decided to include those features before
conducting further sessions.
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3 Social preferences in the online laboratory

This section reports on our main outcome of interest, i.e. the reliability of the online elicitation of
social preferences, taking laboratory behavior as a benchmark. In the next section, we assess the
internal validity of both the online experiment and the comparison with laboratory behavior, based
on the analysis of underlying secondary outcomes and additional robustness treatments.

Figure 5 provides a qualitative comparison of the behavioral patterns observed in the lab and
online. For all games, the preferences we elicit online are parallel to those generally observed in the
laboratory — which our lab condition replicates. While the theoretical prediction in the Public Good
game is full free-riding, we do observe a positive amount of contribution that ranges between 35%
and 40% of the initial endowment. In particular, the Nash equilibrium of the one-shot game is
strongly rejected everywhere, with a high share of subjects making other-regarding decisions.

In the Dictator game (Figure 5.g), we observe three striking variations when preferences are
elicited online. In the laboratory, the mode of the distribution is at 0, with 40% of subjects deciding
not to give anything to their partner. For behavior online, the share of zero donors falls to half of this
proportion and the mode of the distribution is equal to 5 (i.e. equal split). Last, at the upper tail of the
distribution, some subjects are willing to send more than 70% of their endowment online while no
such behavior is observed in the laboratory. All three inflexions go in the direction of more other-
regarding decisions online. In the Ultimatum Bargaining game (Figure 5.e), the shape of preferences
for proposers are much more parallel, although we still observe a slightly higher share of zero donors
in the laboratory (5%) as compared to online subjects (0%). Similarly, for receivers (Figure 5.f), the
observed patterns are very similar with a mode at the equal split threshold, although there exists a
slight difference at the bottom of the distribution with the share of low thresholds being 5% higher in
the laboratory.

In both the Trust game (Figure 5.c) and the Public Good game (Figure 5.a), the same qualitative
variation as in the Dictator game can again be observed: the high share of non-participants in the
laboratory (1/4 of senders in the trust game, 1/5 in the Public Good game) is strongly reduced online,
falling to around 1/10 in both instances. The remaining shape of the distribution is comparable, which
again tends to suggest that players tends to be more pro-social online. Figures 5.b and 5.d describe the
decisions elicited through the strategic method. Figure 5.b focuses on the Public Good game and plots
the mean of the contributions to the common project made by subjects in the laboratory and Internet
conditions, conditional on the average contribution made by the other 3 group members. In both
fields, the qualitative pattern is very similar, with conditional contributions that are monotonically
increasing in the average contributions of others but with a slope that is strictly lower than one. As
this average group contribution increases, the distribution of conditional contributions among
Internet subjects tends to dominate the distribution of conditional contributions among laboratory
subjects, potentially indicating that online subjects were more prone to conditional cooperation. The
overall effect, however, is relatively weak.

Figure 5.d, by contrast, exhibits a much stronger pattern. It plots the mean of the amount returned
by participants Bs under laboratory and Internet conditions depending on the amount transferred by
participant A. The shape of the social preferences elicited both online and in the laboratory points to

the same conclusion: the amount returned by the trustee is strictly increasing in the amount received.
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The slopes, however, are quite different. The distribution of returns among Internet subjects strictly
dominates the distribution of returns among laboratory subjects.

One consistent result in the literature about Trust games is that trustors are generally willing to
place some of their resources in the hands of trustees. For their part, trustees typically tend to exhibit
positive reciprocity, but the effect is usually not strong enough for this to be profitable to the trustor
(Fehr & Camerer 2004). We can see this general pattern in our data, whereby participants Bs exhibit
positive reciprocity, but tend to systematically return a lower amount to participant As than they
transferred in the first place. This result no longer holds among Internet subjects, however, in which
participants Bs consistently return slightly more on average than the participant As initially
transferred.

Last, regarding the risk aversion task, we follow Holt and Laury (2002) and interpret the number
of times subjects chose the secure option as a raw measure of their level of risk aversion (Figure 5.h).10
Again, the overall patterns of risk aversion in each pool of subjects share the same qualitative
features: very few subjects are observed at the lower end of the distribution. Most of the sample
switches after 5 risky decisions, with the majority of subjects switching between decisions 5 and 9.
The figure also shows, however, that the distribution of risk preferences online strictly dominates the
distribution in the laboratory, indicating that levels of risk aversion tend to be lower online. This
observation confirms the results reported in Shavit et al. (2001).

We now turn to a statistical assessment of the comparison. Table 3 reports on univariate non-
parametric tests of differences between the two fields in terms of the mean and the dispersion of
observed behavior. As regards mean comparisons, most of the differences discussed above induce
statistically significant differences between the two elicitation fields (in 11 out of 14 measures).
Leaving risk aversion aside, the most economically and statistically significant differences emerge in
the Dictator game and the Trust game, especially as regards the behavior of trustees. On average, 58%
of participant As in the Di