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1 Introduction

The economic performance of a market depends crucially on the level of information that
market players possess about the traded goods or services. While in some markets the relevant
knowledge about the quality or characteristics of goods and services is straightforward to
discover for consumers, it is less transparent in others. Such informational asymmetries
become particularly tricky if the goods or services are provided by qualified experts who enjoy
superior information about their quality, which, however, remains concealed to consumers.
As a consequence, consumers have to trust experts which may create strong incentives for
opportunistic behavior by the latter. Thus, in economic research, such goods and services are
referred to as credence goods (see Darby and Karni (1973), Dulleck and Kerschbamer (2006)).

Studying credence goods and services through the economic lens is important for several
reasons. A large and vital part of the economy features credence goods and services, such as car
repair services (Schneider (2012)), taxi rides (Balafoutas, Beck, Kerschbamer and Sutter (2013)),
legal and financial advice, or medical service provision (Gottschalk, Mimra and Waibel (2018)).
At the same time, in various industries, there is abundant empirical evidence for inefficiencies
linked to the behavior of the providers of credence goods and services (see Balafoutas and
Kerschbamer (2020) for a recent survey). Moreover, another specialty of credence goods
markets relates to the economic policy design in these industries; typically these markets
are subject to various regulations, ranging from price guidelines to occupation-level entry

requirements and advertising restrictions. Hence, understanding the behavior, functionality,



1 Introduction

and market outcomes of credence goods industries is socially highly relevant.

1.1 Overview of the thesis

This thesis focuses on selected aspects of credence goods markets. The insights from this thesis
contribute to a more rigorous understanding of the economics of health care and news markets.
Despite fundamental differences in purpose and nature, health care and media markets share
— from an economic theory perspective — certain commonalities. In both markets, highly
qualified experts provide a service (treatment, news content) to their consumers (patients,
audience), who are unable to verify the service quality on their own and therefore have to rely
largely on their experts’ behavior. This informational asymmetry may harm consumers and
society if experts provide a suboptimal level of service quality (overprovision, biased news).
The thesis builds on three separate research papers. The first paper develops a novel rationale
for the use of price and entry regulations in the markets for expert services. The two other

papers introduce novel approaches to measure biases and polarization in the market for news.

Chapter 2 Access to health services is a basic need for human beings. Health services are
provided by highly qualified experts. Consumers themselves, however, typically lack the exper-
tise to assess the quality of the service provided to them. This constellation creates incentives
for experts to behave opportunistically, resulting, for example, in over- or underprovision, or
overcharging of health services.

Perhaps as a response to these inefficiencies, the provision of health services is highly
regulated in most countries. Common regulations include restrictions of market entry for
experts and price controls. Our analysis provides a new, efficiency-based justification for the
wide-spread use of such regulatory policies.

In Chapter 2, “Inefficiency and Regulation of Credence Goods Markets with Altruistic
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Experts”, we analyze a credence goods problem where altruistic experts care about their
income and utility of consumers: experts’ marginal rate of substitution between income and
consumer utility declines in income, such that experts care less for consumers when their
financial situation is bad. In a credence goods market with multiple consumers per expert, a
cross-consumer externality arises: one consumer’s payment raises the expert’s income which
makes the non-selfish part of preferences more important, thereby inducing the expert to
provide higher quality services to all consumers. That externality renders the market outcome
inefficient. We show that price regulation partially overcomes this inefficiency and Pareto
improves upon the market outcome. Prices above competitive level, however, attract new
experts to enter the market, which counteracts the intended effect through price regulation.
Thus, if market entry of experts is endogenous, price regulation should be accompanied by

entry restrictions to realize efficiency gains.

Chapter 3 News media is a key source of information and news for citizens. Its content
crucially shapes peoples’ opinions and attitudes, thereby affecting economic and political
outcomes (DellaVigna and Ferrara (2015)). Thus, having access to an unbiased and diverse
news media landscape is pivotal for the functionality of democratic societies.

Analogous to health care markets, informational asymmetries make the market for news an
interesting real-world application of credence goods. A piece of news is typically provided by
news outlets, who are assumed to be better informed about the true state of an event. At the
same time, consumers can neither ex-ante nor ex-post reliably evaluate the quality of their
news. Opportunistic experts may exploit this by providing slanted news. In fact, news outlets
are frequently accused of being ideologically or politically biased and thereby contributing to
polarization around important social and political events (Groeling (2013), Puglisi and Snyder
(2015)). The 2015-16 migration crisis in Europe constitutes a prime example of such an event in

which the role — and, specifically, coverage behavior — of news media was critically challenged.
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Chapter 3, “Measuring Attitudes towards Migration and Polarization in the Market for
News: The Case of the 2015-16 Migration Crisis”, proposes a novel approach to measuring
attitudes of news outlets towards migration and polarization in a news market. I collect and
code all news pictures that the large German news outlets published in their news stories
on migration during the 2015-16 migration crisis. To put these news pictures into a natural
perspective, however, I also collect pictures from ideological campaigns that are strongly
engaged in favor of or against immigration. By comparing the difference in pictures of news
outlets relative to the difference in pictures of ideological campaigns, I determine the degree of
polarization in the market for news. As the main metrics to identify attitudes of news outlets
towards migration, I use gender composition, group size, and news topics portrayed in the
pictures. I find that news outlets exploit less than 50 percent of the differentiation that is used
by ideological campaigns. When the reach of news outlets is taken into account, the degree of
polarization is less than 30 percent. Finally, with one notable exception, news outlets largely

maintain their attitude towards migration over time as public opinion shifts against migration.

Chapter 4 While the metrics in Chapter 3 build on specific measures (gender composition,
group size, news topics) that are likely not to reflect all aspects of news pictures, Chapter
4, “Polarization and the Markets for News”, introduces a more holistic measure of a news
outlet’s attitude to migration. To this end, we evaluate a sample of pictures by asking human
coders from a large-scale, representative survey the question “How does this picture influence
an observer’s attitude towards economic migrants?”; answers are provided on a scale from
-5 (very negative, against acceptance of economic migrants) to +5 (very positive, in favor of
acceptance of economic migrants). For each picture, we obtain an average rating that can be
interpreted as to its level of negativity or positivity; for each news outlet, we then compile
the mean average rating of its pictures and use this measure as the news outlet’s attitude to

migration. To evaluate the degree of polarization, we conduct the same procedure on a large
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sample of pictures from ideological campaigns. We find that news outlets use approximately
62 percent of the differentiation of ideological campaigns. Taking the reach of news outlets
into account, polarization drops to 33 percent, mainly driven by the fact that the most negative
news outlet has only a little reach. We also study how polarization changes over time. Apart
from one tabloid news outlet, we find that news outlets maintain their relative position over

time even when public sentiment about migration shifted strongly.

1.2 Contribution to the co-authored chapters

Subsequent to the PhD Regulations of the Faculty of Economics, Management, and Social
Sciences at the University of Cologne (published on 17 February 2015), I describe how I
contributed to the co-authored chapters of this thesis.

Chapter 2 “Inefficiency and Regulation of Credence Goods Markets with Altruistic Experts”
is joint work with Anna Kerkhof and Jonas Lobbing. The research idea was developed in
collaboration by Jonas Lobbing and me. The model and its proofs were formalized by Jonas
Lobbing. Anna Kerkhof conducted the empirical analyses. Anna Kerkhof and I wrote the first
draft of the research paper, which Jonas Lobbing revised.

Chapter 3 “Measuring Attitudes towards Migration and Polarization in the Market for News:
The Case of the 2015-16 Migration Crisis” is single-authored.

Chapter 4 “Polarization and the Markets for News” is joint work with Matthias Heinz and
Heiner Schumacher. The research idea, survey design, and hypotheses resulted from joint
discussions. I collected and analyzed the datasets. Matthias Heinz and Heiner Schumacher
contributed to the conceptual framework and empirical approach. I wrote the first draft which

Matthias Heinz and Heiner Schumacher revised. All of us contributed to the current version

of the paper.






2 Inefficiency and Regulation of Credence

Goods Markets with Altruistic Experts

With Anna Kerkhof and Jonas Lobbing

2.1 Introduction

Market regulation is a pervasive feature of the economy in virtually all countries. In general,
it appears to be more prevalent in developing countries and has consequently been associated
with poor economic performance (e.g. Djankov, La Porta, de Silanes and Shleifer, 2002).

Yet, even in highly developed countries, a certain set of service sector industries exhibits
a particularly high degree of regulation. In these industries, often highly qualified experts
provide specialized services to consumers, who are unable to reliably assess the quality of
the service provided. In its purest form, the resulting information asymmetry requires that
the consumer trusts the expert to provide an appropriate service. Hence, such services have
been termed credence goods (e.g. Darby and Karni, 1973; Dulleck and Kerschbamer, 2006).
Existing regulation of credence goods markets often entails a combination of price controls

and entry restrictions." Given their potentially detrimental effect on efficiency, it is important

"The European Economic and Social Committee (2014) provides a comprehensive description of the various
types of regulations imposed on credence goods markets in the European Union. For a detailed overview of
the regulation of health care markets (arguably one of the most important credence goods markets) in OECD
countries, see Paris, Devaux and Wei (2010).
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to understand whether such regulations can be justified by the specific features of credence

goods markets.>

Addressing this issue, we provide a novel rationale for price and entry regulation on markets

for credence goods, based on considerations of economic efficiency.

In particular, we consider a setting where consumers demand a good of variable quality
and cannot write contracts contingent on quality or on a signal thereof. Producers (experts,
henceforth) are altruistic in the sense that they value both their own monetary income and

their consumers’ well-being.

We impose two key assumptions. First, experts’ preferences are convex in a way that makes
their marginal rate of substitution between income and consumer utility decline in income. Put
differently, experts’ valuation of additional money relative to their consumers’ utility decreases
in the amount of income already earned. Second, there is a common agency structure, whereby

many consumers (the principals) are served by a single expert (the agent).

In combination, these two assumptions give rise to an externality across consumers: the
payment of a given consumer raises the expert’s income, which in turn increases the relative
importance of the other-regarding part of the expert’s preferences. This improves the service

quality received by all consumers served by the expert.

We study the implications of this externality in the setting that allows to expose our main
results in the most transparent way. In particular, we assume that consumers are matched
randomly to experts (in a many-to-one fashion) and make a take-it-or-leave-it price offer to the

matched expert. Experts then decide whether to accept the offers and, in case of acceptance,

*The professions related to credence goods markets, such as physicians or lawyers, consistently rank among
the top-earning occupations in most advanced economies. Arguably, their high incomes partly reflect the
regulations imposed on their markets. See, for example, Kleiner and Krueger (2013) for evidence supporting
that occupational-level entry restrictions substantially increase earnings of incumbent workers. The question
for justification of these regulations is therefore also relevant from a distributional perspective.
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covertly choose the quality of the good supplied to the respective consumer.3

Our first set of results shows that consumers’ equilibrium price offers are inefficiently low.
When making offers, consumers do not internalize the positive effect of their payment on the
quality received by other consumers. Consequently, raising prices above the (unregulated)
equilibrium level can make all consumers better off. Since experts are trivially better off
when prices increase, introducing a fixed price or a price floor above the equilibrium price
can achieve a Pareto improvement. We also show that there is no need to consider policies
other than the regulation of prices in our baseline setting. Price regulation can implement all
allocations that are constrained efficient in an appropriate sense.

Next, we endogenize the entry decisions of experts. We introduce a fixed cost of entry
and decreasing returns in experts’ technology, such that entry costs are financed out of
inframarginal rents. The unregulated equilibrium is still (constrained) inefficient. With
endogenous entry, however, price regulation alone does not suffice to overcome this inefficiency.
Indeed, price regulation alone can lead to a Pareto deterioration: Elevated prices draw additional
experts into the market until profits (net of the cost of entry) are close to zero again. Thus, the
desirable effect of a price floor on profits, and thereby on experts’ social behavior, vanishes.
This leaves the increase in price and a congruent increase in total entry costs as the only
essential allocation changes. Yet, when price regulation is combined with entry restrictions, its
efficiency-enhancing effect is re-established. A cap on the number of active experts prevents
the dilution of profits through entry after prices have been raised, such that profits and the
extent of experts’ prosociality increase as desired.

Key to our results is the assumption that experts’ preferences give rise to income effects
on social behavior. We discuss evidence for this assumption in Section 2.8 at length. In a

nutshell, we describe three types of evidence from existing work that support our assumption.

3In Appendix A.2, we show that our main results are unchanged in a setting where experts post prices and
consumers subsequently choose between experts.
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First, results from numerous dictator games show that the level of giving strongly increases
in the overall amount of money to be distributed (e.g. Engel, 2011). Second, Bartling, Valero
and Weber (2019) present results from a more focused experiment, showing that increases
in (experimental) income raise participants’ willingness to forgo additional income to the
benefit of others. Finally, various forms of correlational evidence on real-world giving behavior

support the notion that giving increases with income (e.g. List, 2011).

In addition to that, we provide an empirical analysis that demonstrates the causal effect of
income on prosocial behavior. Arguing that financial donations indicate prosocial behavior, we
use data from the German Socio-Economic Panel (SOEP) to show that income has a positive
effect on financial donations on the extensive and on the intensive margin. To isolate the
causal channel, we use intertemporal changes in average net income within occupation groups
to instrument for individual net income. The idea is that income changes within occupation
groups are strongly correlated to the individuals’ income, but otherwise exogenous to any
of their decisions; in particular, they have no effect on individual financial donations except
through individual income. The results strongly support the plausibility of our key theoretical
assumption: A 100 Euro increase in net income leads to a 2.4 percentage point increase in the
probability to donate and a 13 Euro increase in the amount donated; moreover, a one standard
deviation increase in net income leads to a 40% standard deviation increase on the extensive

and a 30% standard deviation increase on the intensive margin of financial donations.

We contribute to the existing literature by providing a novel rationale for price and entry
regulation in credence goods markets. This complements Pesendorfer and Wolinsky (2003)
who provide an alternative argument for price (but not entry) regulation in markets for
credence goods. Other theoretical analyses of quality-related entry or price regulation, such
as Atkeson, Hellwig and Ordonez (2015), deviate more strongly from the pure credence goods

case and thus have different applications. Existing studies of credence goods markets with

10
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socially motivated experts (e.g. Kerschbamer, Sutter and Dulleck, 2017) and, more generally, in
behavioral contract theory have not discovered the cross-consumer externality central to our
results, because they either lack the common agency structure or the non-linear structure of
(social) preferences.

The relation of our work to the existing literature is discussed in more detail in the next
section. Section 2.3 introduces our model. In Section 2.4, we discuss a benchmark without
common agency to clearly lay out the key mechanism in the model. Section 2.5 analyzes
a market setting with common agency and Section 2.6 analyzes regulatory intervention.
In Section 2.7, we extend the analysis to include endogenous market entry of experts and,
correspondingly, study the effects of entry regulation. In Section 2.8, we describe evidence
from existing work that supports our assumption that social behavior depends on income.

Finally, Section 2.9 concludes.

2.2 Related Literature

In studying the regulation of credence goods markets, our work is closely related to Pesendorfer
and Wolinsky (2003). They also provide a rationale for the introduction of price floors on
credence goods markets. Their argument is based on a setting where consumers can consult
multiple experts sequentially to learn about the service most appropriate to their needs. In this
setting, an externality arises from experts’ efforts to identify the need of a consumer: if other
experts identify the consumer’s need with high probability, the consumer can verify any given
expert’s recommendation with high precision by consulting a second expert. Price competition
then leads any given expert to reduce price and effort, which erodes effort incentives for
all other experts. A price floor stops this process and sustains high diagnostic effort by
all. Our rationale for regulation is different, building on experts’ social preferences. It is

complementary to Pesendorfer and Wolinsky (2003) in the sense that, incorporating non-linear
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2 Inefficiency and Regulation of Credence Goods Markets with Altruistic Experts

social preferences into their setup would give rise to the same considerations as in our analysis.
In particular, this would arguably strengthen the case for a price floor and introduce benefits
from entry restrictions.*

Other theoretical work on market regulation with the goal to promote quality deviates
more strongly from the pure credence goods case analyzed here. Atkeson et al. (2015), for
example, assume that consumers receive an imperfect signal of quality after their purchase,
which allows for reputation building by suppliers. They also find a rationale for joint entry
and price regulation, as this incentivizes sellers to undertake ex-ante investments into their
quality. But again, if experts had social preferences as in our analysis, the cross-consumer
externality from our setting would also arise in theirs and our implications for regulation
would complement their results.

More generally, whenever the monitoring of quality is imperfect and experts have non-
linear social preferences, our reasoning applies and creates a rationale for regulation. Yet, it is
arguably most relevant in the pure credence goods case, where social behavior of suppliers
becomes crucial because other mechanisms, such as reputation building or explicit monetary
incentives, are not available.5

The theoretical literature on credence goods mainly focuses on relaxing the informational
restrictions of the pure credence goods case in various ways and studies how this affects

the ability of private contracts to overcome the remaining informational problems. Dulleck

*Note that the reason for price regulation identified by Pesendorfer and Wolinsky (2003) critically depends
on consumers being able to consult multiple experts. This excludes a variety of settings, in which our
analysis remains applicable. These are (i) settings with a need for immediate service delivery, such as medical
emergencies; (ii) situations where recommendation and execution of the service cannot be well separated; and
(iii) situations where separation is feasible but the execution cannot be monitored.

STt is, however, important for our results that consumers have a restricted set of contracts at their disposal. Prescott
and Townsend (1984) show that unrestricted private contracts achieve a constrained efficient outcome in a
wide range of moral hazard settings. Their results do not apply in our case because we do not allow consumers
to propose contracts contingent on experts’ interaction with other consumers. For example, consumers might
overcome the inefficiency in our setting by offering prices conditional on experts not accepting lower prices
by other consumers. We consider this less realistic than the analyzed regulatory interventions. See Arnott,
Greenwald and Stiglitz (1994) for a similar view.
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and Kerschbamer (2006) provide a useful taxonomy of informational assumptions and the
associated results, giving a comprehensive overview of the corresponding studies.® With the
exception of Pesendorfer and Wolinsky (2003) (see above), these studies do not analyze the
scope for public regulation. In contrast, Mimra, Rasch and Waibel (2016) study the effects of
price regulation on quality in an experiment on credence goods provision. They find that fixed
prices lead to higher quality than price competition, but do not offer a theoretical explanation

for their results.

Kerschbamer et al. (2017) propose social preferences as an explanation for deviations from
theoretical predictions identified in experimental work by Dulleck, Kerschbamer and Sutter
(2011). Yet, neither these authors nor subsequent work studies (non-linear) social preferences
in a market setting with common agency. Hence, they do not discover the externality that is

at the core of our results.

The same holds, more generally, for the entire literature on behavioral contract theory
(see K8szegi (2014) for a survey). Englmaier and Wambach (2010), for example, study moral
hazard with inequity-averse agents, but they do not embed their analysis in a common agency

framework. Therefore, they do not obtain externalities across principals.

Studies of common agency, in contrast, have identified externalities across principals in
various settings (e.g. Dixit, Grossman and Helpman, 1997). Yet, these papers do not consider
non-linear social preferences. Hence, their externalities are different from the one in our

analysis.

SFor examples, see Pitchik and Schotter (1987), Wolinsky (1993), and Emons (1997). An important more recent
contribution to this line of research is Bester and Dahm (2018).
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2 Inefficiency and Regulation of Credence Goods Markets with Altruistic Experts

2.3 Setup

We set up a model with many consumers who need a service and many experts who can
provide this service. Experts covertly choose the quality of the service, which creates moral
hazard. Moreover, consumer utility is not contractible, which makes the service a credence

good (e.g., Dulleck and Kerschbamer, 2006).

2.3.1 Consumers

There is a continuum of consumers (or, buyers) indexed by b € B. The mass of consumers |B|

is denoted M. Consumer b’s utility is

up = v(ap) — po (2.1)

if the consumer receives a service of quality a; and pays pj in return. If the consumer receives
no service, he gets outside utility v.”
We assume that v is C2, with v/ > 0 and v" < 0 everywhere. For interior solutions, let

v'(a) = 0asa — oo.

2.3.2 Experts

There is a finite set of experts indexed by e € E = {1, 2, ..., N}. To reduce notation, let the

number of experts equal the mass of consumers, N = M. Expert e earns an income of

ye:/Be (o — cla)] db,

where B, C B is the set of consumers served by expert e and c(a;) denotes the cost of

providing a service of quality a,. The cost function is C? with ¢ > 0, ¢ > 0, and ¢’ > 0

"We use ‘he’ when we speak of a consumer and ‘she’ when we speak of an expert.
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everywhere. We restrict the quality variable to take positive values, such that 0 is the minimum

quality an expert can provide.®

Note that we do not explicitly model the expert’s opportunity cost of service provision.
Hence, the cost function c is best thought of as including this opportunity cost. Income is
then measured net of opportunity costs. If y. = 0, the expert does therefore not literally earn

nothing, but she earns the same amount she could earn from alternative uses of her time.

Expert €’s utility is given by

we= W)+ [ o) - b (2.2

e

Hence, experts care about their material payoff y. but also about the utility of their clients.
The function W is C? with W’ > 1. This ensures that the expert always values her own
income more than her clients’ incomes at the margin. Crucially, we also assume that the
marginal utility from income is decreasing, that is, W” < 0 everywhere. This makes the
expert’s degree of selfishness contingent on her income level. If the expert earns little, she
will focus on increasing her income with little regard to consumers’ utility. If in contrast the

expert is financially well situated, she will pay more attention to her clients’ needs.

We impose two further sensible assumptions on preferences to simplify the analysis. Our
main results do not depend on these assumptions. First, we transform consumers’ utility func-
tion such that v(0) — ¢(0) = 0. This implies that experts do not derive moral satisfaction (i.e.,
utility through the non-selfish part of their preferences) by serving consumers the minimum
quality O at the price of its cost. Second, let consumers’ outside utility be small, v < 0. This

excludes uninteresting cases where consumers refuse to participate in the market.

’We interpret 0 as a quality threshold such that consumers can observe whether the quality they receive exceeds
0 or not. Consumers can then condition payments on this, making experts always provide at least 0 quality.
Alternatively, take 0 as a minimum service that is costless to the expert, such that she is always willing to
provide this minimum.

15



2 Inefficiency and Regulation of Credence Goods Markets with Altruistic Experts

2.3.3 Information

We assume throughout the paper that only experts themselves observe the quality of their
services. Thus, consumers cannot enforce contracts that make payments contingent on quality.
Moreover, we assume that consumer utility is not contractible either.® This precludes standard

approaches to moral hazard problems.

With purely selfish preferences, these assumptions would make the case for consumers
hopeless. Experts would never have an incentive to provide more than the minimum level
of quality. Non-selfish experts, however, may provide higher quality services because they
care for their clients. This makes our setup well-suited to study the impact of non-selfish

preferences on credence goods provision in isolation from other considerations.

Note at this point that, in contrast to standard moral hazard and credence goods problems, our
setting does not include a stochastic, potentially unobservable state. We can easily incorporate

such a state in the analysis, but this does not add any relevant insights.

2.4 Bilateral Trade

To prepare the analysis of trading mechanisms for many consumers and many experts, consider
first a bilateral setting with a single expert e and a single consumer b. The consumer is as
described above. The expert, however, does not perceive the consumer as atomistic, because

he is her only client. Hence the expert’s utility is

e = W(py — c(ap)) +v(ay) — py

%In the jargon of the credence goods literature, we consider a setting without verifiability (of treatments) and
liability (e.g., Dulleck and Kerschbamer, 2006).
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if she provides her service to the consumer, and W (0) otherwise. In relation to the common
agency setting studied in the remainder of the paper, this may best be thought of as a situation
where all consumers perfectly cooperate and are replaced by a representative consumer who

follows their jointly optimal strategy.

Suppose now the consumer offers a payment p;, to the expert, who can then accept or reject

the offer. If the expert accepts the offer, she chooses the quality a; and provides the service.

If the expert accepts an offer pjp, she will choose the quality a; of her service to maximize
utility. Expert utility is strictly concave in a; and a; must be non-negative by assumption, so

the following Kuhn-Tucker conditions uniquely determine the optimal quality a@’“ (py):

(W' (py — (@) (@) —v'(@)°)] ay =0
W (py — c(al€))e (@) — o' (@) > 0 (2.3)

al®>o0.

For concreteness, assume now that
W’ (0)c'(0) > v/(0) . (2.4)

This implies that the expert chooses the minimum quality of O if her income is zero. In
particular, she will not incur monetary losses (relative to her outside option) to provide a

quality higher than necessary.

Consider now the expert’s acceptance decision. Suppose the offer is p, = ¢(0). If accepting
this offer, the expert will choose a quality of 0 and obtain utility W (0), equal to her outside
option. For simplicity we assume throughout the paper that, when indifferent between two
actions one of which leads to the outside option, all individuals decide against the outside

option. Hence, the expert accepts the payment c¢(0). Moreover, her utility strictly increases in
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2 Inefficiency and Regulation of Credence Goods Markets with Altruistic Experts

pp (recall that W’ > 1), so she accepts all offers above ¢(0) and rejects all offers below.

Anticipating these decisions of the expert, the consumer chooses his payment offer. In
particular, he takes into account the effect of his payment on service quality. By condition
(2.3), this effect is positive: a higher payment raises the expert’s income, which reduces the
marginal utility of income and makes the expert pay more attention to consumer utility. Thus,
the consumer’s offer choice is non-trivial; he may well choose a payment above ¢(0) to receive

a service of higher quality.
Let p* denote the optimal offer for the consumer, that is,

p* € argmax {v (@ (py)) —pp} - (2.5)
pp>c(0)

To focus on the most interesting case, we assume henceforth that v, W, and c indeed leave
some scope for mutually beneficial exchange above the minimum quality 0. Formally, the
minimum offer ¢(0) (and the resulting minimum quality service) shall not maximize consumer
utility:

c(0) ¢ argmax {v (dgc(pb)) - pb} . (2.6)
Pp>c(0)

In Appendix A.1.1, we provide an exact condition showing that assumption (2.6) holds if the

expert’s marginal cost does not increase too quickly in quality at a; = 0.

Figure 2.1 illustrates the results of the bilateral setting. The curve dgc marks the set

of feasible allocations from the consumer’s perspective. The consumer chooses the point
(p*, Ez{)c (p*)) on the curve, where his indifference curve I, is tangent to the graph of dgc.
The expert’s indifference curves I, are such that expert utility is maximized at dic (pp) for

any py. Hence they have slope infinity at any point (pb, ELiC).
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ap
Iy
al®
a® (p*)
I
0

Figure 2.1. Graphical illustration of the bilateral setting.

Notes: The figure displays indifference curves of the expert, I., and of the consumer, I, together with the graph of

expert’s quality choices aiC. The point (p*, @i (p*)) maximizes consumer utility on the curve aic.

2.5 Market Trade

Consider now again the setup with a finite number of experts and a continuum of consumers.
As in the bilateral setting we study a trading mechanism in which consumers offer payments

in exchange for the expert service and experts accept or reject.

In Appendix A.2 we analyze a mechanism where experts offer prices and consumers de-
cide which offer to accept. This mechanism yields essentially the same outcome as the
consumer-proposing mechanism studied here. The only difference is that the expert-proposing
mechanism gives rise to additional equilibria (with different outcomes), which heavily rely on
coordination across consumers. We argue in the appendix that these equilibria are not very
plausible and provide two selection criteria, restricting consumers’ ability to coordinate. Both
criteria leave only the equilibrium that replicates the outcome of the consumer-proposing
mechanism. To avoid these complications here, we focus directly on the consumer-proposing

mechanism.
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2 Inefficiency and Regulation of Credence Goods Markets with Altruistic Experts

In particular, consider the following mechanism.

Stage 1 Each consumer b is matched randomly to an expert e and offers a payment p, to the

expert.'°

Stage 2 Experts accept or reject the payments offered to them. If a consumer b’s offer is
rejected, he obtains outside utility v. If ’s offer is accepted, the accepting expert chooses
a quality level a3, and consumer b receives utility (2.1). Each expert e receives utility

(2.2), where B, is the set of consumers whose offers the expert accepted.**

Stages 1 and 2 describe a sequential game with complete information. We study its subgame
perfect equilibria by backward induction. For that, suppose payments {ps }sc g and acceptance
sets B, are given. Then, experts choose quality levels a; to maximize utility subject to the
non-negativity constraint a, > 0 for all b. Let agc denote the optimal quality choice of expert
e for consumer b € B.. As in the bilateral setting, this quality is uniquely determined by the

following Kuhn-Tucker conditions:*?

(W (ye)d' (@) = ()] @z =0
W (ye)e'(a;7) —v'(@;7) 2 0 (27)

al{CZO.

Before choosing quality, experts decide which offers to accept. Formally, each expert e

assesses for each of her offers the marginal utility of adding the offer to her acceptance set B..

"We assume that for each consumer the matching probability is uniform across experts. Thus, each expert will be
matched to a mass M /N of consumers.

""Note that consumers cannot condition their payments on the service quality they receive. This follows from our
assumption that quality is hidden to consumers and final outcomes are not contractible.

Expert utility is strictly concave in {as }ve B, , such that the Kuhn-Tucker conditions identify a unique maximizer.
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The set B. must therefore satisfy the following conditions:

c o >0 Vbe B,
W' (ye) (po — c(a®)) +v (at°) — po (2.8)

< 0 for all b whose offer e rejects.

Using experts’ quality choices, these conditions lead to a simple characterization of acceptance

decisions contingent on an expert’s income.

Lemma 1. Given payment offers {Pb}beB, any expert e’s acceptance set B, and income y. must

satisfy, for any b matched to e on stage 1,

c(0) ifye<0
be B, <« Db >

P(Ye) ifye >0
With P : ye — p(ye) decreasing in y. and p(y.) < ¢(0) for all y. > 0.
Proof. See Appendix A.1.2. O

Lemma 1 provides an acceptance threshold for consumers’ offers. Anticipating this threshold
and experts’ subsequent quality choices, consumers decide about their offers.

Importantly, here the quality provided by expert e does not depend on any individual
payment pyp. In particular, by condition (2.7) the quality an expert provides is fully determined
by her income. But since consumers are atomistic, they perceive their contribution to the
expert’s income as negligible. Hence, in contrast to the bilateral setting, consumers have no
incentive to raise their payment above the acceptance threshold. The following proposition

shows that the relevant piece of the threshold then becomes ¢(0).

Proposition 1. Consider the game described by stages 1 and 2. In any subgame perfect equilib-

rium all consumers offer c¢(0) and receive the minimum quality, that is, p, = ¢(0) and a, = 0
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2 Inefficiency and Regulation of Credence Goods Markets with Altruistic Experts

forallb € B.13

Proof. See Appendix A.1.3. O

Proposition 1 stands in stark contrast to the result from the bilateral setting. Intuitively, this
discrepancy stems from an externality across buyers. If other buyers raised their payments,
experts’ incomes would increase and so would the service quality that any given buyer receives.

Note that the key assumption for this result is that experts’ preferences over income and
consumer utility are convex in a way that makes the marginal rate of substitution between
the two goods decreases in income. This induces experts to care more for their consumers and

provide higher quality services when their income is high.

2.6 Regulation and Efficiency

The cross-buyer externality suggests to study regulation policy. We study price regulation
that fixes consumers’ payments at a prescribed level.'>

In particular, consider the game described by stages 1 and 2 but with buyers’ offers p,
fixed at the level p. Since buyers then have no decisions left, the game collapses to experts’
acceptance and quality decisions. These must again satisfy conditions (2.7) and (2.8).

From Lemma 1 we already know that experts accept all offers if the regulation p is greater

or equal to ¢(0). Otherwise, they reject all offers. We can therefore implement an allocation

3Qur propositions focus on equilibrium outcomes instead of on the equilibria themselves, because there may be
multiplicity in the latter. This multiplicity, however, purely arises from off-equilibrium actions.

A formal complication arises from the assumption of a consumer continuum: If experts change their actions
towards a measure zero of consumers, this does not affect experts’ utilities. We ignore this uninteresting issue
throughout the paper. Specifically, we dismiss any equilibrium in which some expert chooses a special action
for a measure zero subset of consumers.

SIf payments were restricted by a lower bound instead of fixed, consumers would set their offers at the lower
bound as long as the lower bound does not fall short of the competitive level ¢(0). Hence, a price floor yields
essentially the same results as a fixed price.
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{Pv}veB, {Be}ecE> {ab}beu, B, Via price regulation if and only if it satisfies the following

conditions.*°

(i) Payments are uniform across buyers, p, = py for all b,' € B, and p, > ¢(0) for all

be B.

Be| = 1forall e € E, and they are disjoint, B, N Ber = ()

(ii) The sets B, have equal size,

forall e # €'

iii) Service quality is uniform across buyers, a;, = a; for all b,b’ € B, and satisfies the
q y y

Kuhn-Tucker conditions (2.7).

We call such allocations implementable. In an implementable allocation, consumer utility is
given by

v (@) -p,

where the quality level @’“(p) follows from the Kuhn-Tucker conditions (2.7). Using the
symmetry of implementable allocations implied by (i) and (ii), the Kuhn-Tucker conditions

simplify to

[W/ (T? N C(aIC’)) Cl(aIC’) o ,UI(EIC)] aIC’ -0
w’ (T) _ C(EIC)) C/(EIC) o ,UI(EIC) >0

al¢>0.

The thus defined quality @’“ is identical to the quality @' from the bilateral setting. Hence,
consumer utility as a function of the regulated price p is identical to consumer utility as a

function of the consumer’s payment offer in the bilateral setting. This identity implies that the

Via p < ¢(0) we can also implement the trivial allocation where B, = ) for all ¢ € E. We ignore this allocation
here.
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2 Inefficiency and Regulation of Credence Goods Markets with Altruistic Experts

price p* (as defined by equation (2.5)) maximizes consumer utility among all implementable

allocations.

Turning to experts’ utility under regulation p, we obtain

max {W(p — c(a)) + v(a) — P} .

a>0

This is strictly increasing in p. Since p* > ¢(0) by assumption (2.6), experts prefer the
regulation p* to the competitive equilibrium outcome (described in Proposition 1).’7 We
have therefore established that price regulation at p* Pareto-improves upon the competitive

outcome.'®

Proposition 2. The allocation implemented by price regulation p* (defined in equation (2.5))

Pareto-dominates the competitive equilibrium outcome described in Proposition 1.

Intuitively, price regulation forces consumers to raise their payments as if internalizing the
externality they impose on other consumers. This counteracts the inefficiency that arises in
the competitive equilibrium.

Note at this point that a subsidy could not achieve such efficiency gains. A subsidy would
lower experts’ acceptance thresholds. Anticipating this, consumers would reduce their offers,
leaving producer prices at ¢(0). The incidence of the subsidy therefore falls completely on
consumers. It thereby fails to raise experts’ profits such that service quality remains unchanged.

To understand the potential of price regulation more completely, consider the set of con-
strained efficient allocations. This is the set of implementable allocations that are not Pareto-

dominated by any other implementable allocation.

"7We use the term competitive (equilibrium) outcome for the allocation described in Proposition 1, because it is
identical to the outcome obtained under (perfect) price competition between experts in Appendix A.2.

BWe say that an allocation Pareto-dominates another allocation, if no agent is worse off and a non-zero measure
of agents is strictly better off in the first allocation.
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Since the regulation p* maximizes consumer utility, the allocation induced by p* is con-
strained efficient. When raising the price above p*, experts gain and consumers lose. Hence,
regulation levels p > p* are constrained efficient as well. Any allocation implemented by
P < p* in contrast is not constrained efficient, as both consumers and experts prefer the
allocation under p*. The set of contrained efficient allocations is therefore the set of allocations
implementable by a fixed price p > p*.*?

Compare now the set of constrained efficient allocations to the set of fully efficient allocations.
An allocation is fully efficient if and only if it is not Pareto-dominated by any other allocation.
In the proof of Proposition 3 below, we show that an allocation is fully efficient if and only if

ap = a** for all consumers b, where the (fully) efficient quality a** is given by

'U/(CL**) — Cl(a**) .

Intuitively, fully efficient allocations maximize surplus, defined as [} (v(ap) — c(ap)) db. Start-
ing from an allocation that does not maximize surplus, we can move to a surplus-maximizing
allocation and redistribute the gains over experts and consumers to make everyone better off.

Inspecting the Kuhn-Tucker conditions for experts’ quality choices, we find that expert
e chooses the fully efficient quality a** if and only if W/(y.) = 1. In words, to provide
fully efficient quality, experts must be indifferent regarding marginal redistribution of money
between them and their consumers. Since we excluded this by assumption (W’ > 1), we can
never achieve fully efficient service quality without interfering with experts’ quality choices
directly. So, the sets of constrained efficient and fully efficient allocations are disjoint; price
regulation never achieves full efficiency.

We summarize our findings on the structure of efficient allocations as follows.

By the way we set up the analysis of price regulation, we ignore participation constraints of consumers. If
we were to include such constraints, they would imply an upper bound on the regulation p, beyond which
consumers no longer participate. Otherwise, the results would remain unchanged.
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Figure 2.2. Graphical illustration of Proposition 3.

Notes: The figure displays indifference curves of experts, 1., and of consumers, Iy, among symmetric allocations
represented by a common payment p and a common service quality a. The function @' C returns experts’ optimal
quality choice given a common payment offer p. The point CE marks the competitive equilibrium outcome from
Proposition 1, the red dashed segment of @' is the set of symmetric constrained efficient allocations, and the blue
dotted line is the set of symmetric fully efficient allocations

Proposition 3. The set of constrained efficient allocations equals the set of allocations imple-
mentable by price regulation p > p*, where p* is given by equation (2.5).

The regulation p* maximizes consumer utility. Expert utility increases strictly in the regulation

=l

Moreover, the sets of constrained efficient and fully efficient allocations are disjoint.

Proof. See Appendix A.1. O

Proposition 3 is illustrated by Figure 2.2. The figure focuses on symmetric allocations,
represented by a common payment p and a common quality level a across consumers.

The curve a!%

marks all allocations implementable via price regulation. Of these, all
allocations on the red (dashed) part of the curve are constrained efficient, as they have p > p*.

There is no intersection with the set of fully efficient symmetric allocations marked by the
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blue (dotted) line. The competitive outcome CE at (0, ¢(0)) is neither constrained nor fully

efficient.

In short, raising prices up to p* is Pareto-improving. Raising prices further benefits experts

and hurts consumers.

2.7 Endogenous Entry

When price regulation raises experts’ profits it may incentivize new experts to enter the market.
This may dilute profits and thereby undermine the desired consequences of regulation. To

address this concern we extend the analysis to a setting with endogenous entry.

In particular, suppose now that there is a (countably) infinite set of experts who initially
decide whether to enter the market at a fixed cost F' > 0 or not. To finance the entry cost
even in a situation where prices equal marginal cost, suppose that experts operate decreasing
returns to scale technologies. Formally, let the income of an expert e who entered the market

be
e = / [pb — cla)] db— k(|Be]) - F, (29)

where all recurrent variables have the same meaning as before. The new cost function k is C2
and satisfies k(0) = 0, ¥/ > 0, and k” > 0. Without loss of generality we can now impose
the normalization ¢(0) = 0. The function k then measures a fixed cost per consumer served
that is independent of service quality. It is convex in the mass of consumers served to capture

decreasing returns to scale.*°

*Decreasing returns to scale may for example stem from increasing difficulties to coordinate appointments with
consumers, frictional interaction with a growing number of employees, or disproportional wear and tear of
equipment.
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Expert €’s utility becomes

e = W(ge) + / (v(ab) — po — v(0) + (| B.])) db. (2.10)

(=

Compared to the previous sections we adjust the other-regarding part of experts’ utility
by | Be| (—v(0) + k'(| Be|)). This adjustment ensures that experts do not derive immaterial
benefits or losses from serving a consumer the minimal quality at marginal cost. It mirrors
our assumption of v(0) — ¢(0) = 0 from the previous sections. As in the previous sections,
the assumption serves to simplify the analysis without substantively changing the results.

Consumers are modeled exactly as before (see section 2.3), except for that we replace the
assumption v < 0 by

v <v(0) —K(M).

This again ensures that consumers’ outside utility is small enough to exclude uninteresting

cases where consumers refuse to participate in the market.

2.7.1 Market Trade with Endogenous Entry

We consider now the following timing of events.

Stage 1’ Experts decide whether to enter the market or not. If they do not enter, they receive

utility W (0).

Stage 2’ Denote by F = {1, 2,..., N} the set of experts who enter the market. Each consumer

b € B is matched randomly to an expert e € F and offers a payment p, to the expert.**

Stage 3’ Experts accept or reject offers. If an offer py is rejected, consumer b receives the

outside option v. If pj, is accepted, the corresponding expert chooses ap and the consumer

*'Let the matching probability again be uniform, such that each expert is matched to mass M /N of consumers.
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receives utility (2.1). Finally, each expert e € E receives utility according to (2.10), where

Be is the set of consumers whose offers e accepts.

This defines a sequential game with complete information and we again study its subgame
perfect equilibria by backward induction.

Given a set of active experts F, payment offers {p; }sc 5 and a matching { B, }.c g, experts’
quality choices &ic are determined by the Kuhn-Tucker conditions (2.7) as in Section 2.5. The
only difference is that income . is replaced by . as given by equation (2.9).

Moving backwards, the acceptance decisions of each expert e € E must satisfy

>0 Vbe B,
W (5e) (po — c(@39) = K'(1Bel)) +v(@ ) —ps—v(0)+K (| Bel)

< 0 for all b whose offer e rejects.

The condition computes the marginal benefit from expanding the set B, by consumer b. If this
marginal benefit is positive, the expert accepts b’s offer, otherwise not. The condition leads to

the following intermediate result.

Lemma 2. Given payment offers {pp}vcp, each active expert e’s acceptance decisions B, and

income Y. must satisfy, for any consumer b matched to e on stage 2,

K(IBel)  ifge <0
be Be < Dy 2

ﬁ(yevBe) ifge >0

Withp : (Je, Be) — D(Ye, Be) decreasing in g and p(Ye, Be) < k'(|Be|) for all §. > 0 and all
Be.

Proof. See Appendix A.1. O

Lemma 2 provides an acceptance threshold, which consumers anticipate when making their
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2 Inefficiency and Regulation of Credence Goods Markets with Altruistic Experts

offers on stage 2. Determining equilibrium offers is now complicated by inframarginal rents,

which may induce positive profits. We therefore proceed with a case distinction.

Lemma 3. Take a non-empty set of active experts E and consider the subgame after E described

by stages 2’ and 3°. Distinguish the following cases.

1. If
M, (M M
~F (w)"“<w>‘F>°’

payment offers and expert utilities must satisfy

M
oy < K <> and 1, > W(0)

forallb e Bande € E.

o M () () e
N N N ’

payment offers and expert utilities must satisfy

M
pp =k (N) and 1. = W(0)
forallbe Bande € .

3. If
M, (M M
“K(=)-k(=)-F
Nk<N> k(N> <0,

payment offers and expert utilities must satisfy

M
pp =K (N> and 1. < W(0)

30



2.7 Endogenous Entry

forallbe Bande € E.
Proof. See Appendix A.1. O

Case 3 is not compatible with entry decisions on stage 1’, as experts’ utility falls short of
their outside option. Hence, the equilibrium number of experts N must satisfy the conditions
of cases 1 or 2. At N + 1, however, we need case 3, such that expert N +1 finds it unprofitable

to enter:

Mk/ <M> —k(M) —F>0 (2.11)
N N N
M M M
- k:’(A >—k:<A >—F<O. (2.12)
N +1 N+1 N +1

To resolve the cumbersome case distinction, suppose now that the mass of consumers is large,

M — 0. Then, conditions (2.11) and (2.12) imply M/N — m, where m satisfies
mk'(m) —k(m) — F =0. (2.13)

Hence,
M (M> _k<1‘?> _F S0
N N N

as M — 0. In words, when we get rid of the integer problem with finite NV, we approach case

2 of Lemma 3, where experts make zero profits and payments equal marginal cost.

Proposition 4. Consider the game described by stages 1’ to 3°. Suppose M — oo. Then, in
any subgame perfect equilibrium consumers’ offers approach marginal cost and quality levels

approach zero, that is, p, — k'(m) and a, — 0 for allb € B, where m is defined by equation

(2.13).

Proof. See Appendix A.1. O
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Proposition 4 shows that for large M the equilibrium allocation with market entry ap-
proaches the competitive outcome of minimal quality and marginal cost pricing familiar from

Section 2.5. The only difference is that here marginal cost is given by k'(m) instead of ¢(0).

2.7.2 Regulation with Endogenous Entry

We consider now a joint regulation of prices and entry, represented by the tuple (p, V). Such
a regulation induces a game described by stages 1’ to 3’ with two modifications. First, only a
number of N experts decides whether to enter the market on stage 1”. This caps the number
of active experts at V. Second, as in Section 2.6 price regulation fixes buyers’ offers at p.

Hence under regulation (p, NV), experts decide whether to enter the market, whether to
accept the fixed payment offers, and which quality to provide. Consumers have no choices. In
the following we construct a regulation that Pareto-improves upon the competitive outcome
of Proposition 4.

Note first that for a given number of active experts N, experts accept all offers if p >
K (M/N). In such a situation, condition (2.7) for experts’ quality choices simplifies to

{W’ (%p @) -k G\f) _ F> J(EC) - v’(&lc)] %20

This defines the quality 5IC(M /N, P) as a function of the consumer to expert ratio M /N and
the price level p. Consumer utility then also becomes a function of M/ N and p. We denote

the price that maximizes consumer utility at a given consumer to expert ratio by p*(M/ N ):
() 1 (Rr) ) =
P = max <vla —,p|)—D¢ - 2.14

N >k (%) N
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2.7 Endogenous Entry

Assume now that for large M and at the unregulated expert number N (as given by
conditions (2.11) and (2.12)), there is scope for trade above the minimum quality level of zero.
Formally, if the expert to consumer ratio approaches its limit value m from the unregulated case
(as given by equation (2.13)), marginal cost pricing is not collectively optimal for consumers:

K'(m) ¢ max : {v (&IO (m,ﬁ)) —ﬁ} . (2.15)

p>k'(m

This assumption is analogous to assumption (2.6) in the setting without entry:.

As a consequence of assumption (2.15), if we can regulate entry such that the number of
active experts remains the same as in the unregulated equilibrium, we can Pareto-improve
upon the unregulated outcome by raising prices to p*(m) when M is large. Proposition 5
shows that capping entry at the number of experts from the unregulated outcome, N = N,
yields the desired result.?? In addition, Proposition 5 shows that the entry-related component

of the regulation is important.

Proposition 5. Consider the regulation (p*(m), N), where p* is the consumer-optimal price
given by equation (2.14) and N is the number of active experts in the unregulated equilibrium
given by conditions (2.11) and (2.12). There exists a value M such that for all M > M, the
allocation implemented by the described regulation Pareto-dominates the unregulated equilibrium
outcome described in Proposition 4.

Consider in contrast the pure price regulation (p*(m), co). There exists a value M’ such that
forall M > M, the allocation implemented by the pure price regulation is Pareto-dominated by

the allocation implemented by the joint price and entry regulation described above.

Proof. See Appendix A.1. O

**Intuitively, raising prices above the marginal cost k’(m) makes entry more attractive, such that the cap at N is
binding and therefore equal to the actual number of active experts.
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Proposition 5 shows that price regulation should be accompanied by entry regulation when
entry is endogenous. Adding the entry regulation N to the pure price regulation (p*(m), oo)
yields a Pareto-improvement.

To understand this result, note that the purpose of price regulation is to make experts behave
less selfishly by raising their profits. But with endogenous entry, any attempt to raise profits
via price regulation attracts new entrants, which counteracts the increase in profits. The
desired effect on service quality is therefore mitigated. Entry regulation solves this problem
by capping the number of active experts. Those who are still allowed to enter benefit from
the increased prices and decide, non-selfishly, to provide higher quality services. Thus, entry
regulation restores the effectiveness of price regulation.

Whether the price regulation alone already achieves a Pareto-improvement over the compet-
itive outcome is unclear. For large M, experts’ utility is approximately unaffected by pure price
regulation, because entry drives down experts’ utility to their outside option. For consumers
the effect is ambiguous. On the one hand, increased prices reduce utility. On the other hand,
although mitigated by entry, the pure price regulation can still have a positive effect on service
quality. This is because the regulation raises prices above marginal cost, which has a negative
effect on experts’ utility through the non-selfish part of their preferences: experts feel bad
because consumers pay “too much” for what they receive. This immaterial utility loss must be
compensated by material gains to make experts enter the market. Hence, entry stops before

the income level drops to zero. Since income is positive, service quality can be positive as well.

2.8 Does Social Behavior Depend on Income?

Our theory builds on the assumption that there are positive income effects on social behavior.
To support the plausibility of this assumption, this section provides a broad range of experi-

mental and empirical evidence on the relationship between income and prosocial behavior. To
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this end, we first review the existing literature and, second, present the results of our own

empirical analysis.

2.8.1 Evidence from the literature

In the experimental and empirical literature, there are three types of evidence that support
our key assumption.

First, experimental evidence from dictator games consistently shows that individuals give
more to others when their endowment increases.?> Hence, as individuals’ income in the
experiment goes up, so does their willingness to forgo additional income to the benefit of
others. This exactly replicates the crucial behavioral property implied by our assumption on
experts’ preferences. The finding that the absolute level of giving in dictator games increases
in the endowment is uncontroversial in the experimental literature and therefore typically
receives little attention. We view this as an indication that, at least qualitatively, our preference
assumption is quite modest.

Bartling et al. (2019) question the informativeness of dictator games for whether social
behavior is income-dependent or not, based on the assertion that there are strong social
norms regarding the share of income to be kept in the dictator game.?* They propose an
alternative experiment, mimicking a market situation where participants decide between
buying a good that inflicts externalities on others and one that does not. They find that
the premium individuals are willing to pay for the externality-free good increases in their
experimental income, in line with our preference assumption.

Finally, there is correlational evidence from the field. Many studies find that charitable giving

significantly increases in household income (e.g. Smith, Kehoe and Cremer, 1995; List, 2011).

*See, for example, Carpenter, Verhoogen and Burks (2005), Chowdhury and Jeon (2014), Korenok, Millner and
Razzolini (2012), and the comprehensive meta study on dictator games by Engel (2011).

*4They argue that many individuals adhere to the norm that the money should be divided equally between dictator
and recipient. Indeed, many individuals seem to follow this norm.
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Wiepking and Bekkers (2012) review over 50 studies showing that income and wealth have
a positive effect on the level of philantrophic donations.?> Moreover, Andreoni, Nikiforakis
and Stoop (2017) demonstrate that rich households are more likely to return misdelivered

envelopes with money than poor households.

Particularly insightful in our context is a study by Rasch and Waibel (2018). Using data on
car repairs — i.e., expert services — in Germany, they find that a critical financial situation of a

car garage is associated with a higher amount of overcharging incidences.

2.8.2 Empirical analysis

Next, we present the results of an empirical analysis based on data from the German Socio-
Economic Panel (SOEP); a detailed description of the procedure and robustness checks can be
found in Appendix A.3. Following Section 2.8.1, we argue that financial donations indicate
social behavior and show that net income has a positive effect on financial donations on the

extensive and on the intensive margin.

A major challenge in the analysis is that a naive regression of financial donations on
income is unlikely to yield a causal effect. As argued above, correlational studies typically
document a positive relationship, but self-selection and reverse causality could lead to over-
or underestimation of the effect. E.g., low-earning individuals could be more social per se;
similarly, individuals who exhibit a strong prosocial attitude might self-select into occupations

that are poorly paid, which would entail downward biased coefficients.

To eliminate endogeneity in income, we proceed in two steps. First, we exploit the panel

structure of our data to erase individual fixed effects from the regression. Thus, we consider

»Conducting dictator games with millionaires, Smeets, Bauer and Gneezy (2015) find that the level of giving by
millionaires is “much higher than in other experiments we are aware of” (p. 10641).
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each individual’s intertemporal change in income and financial donations and estimate

Afdon; = By + BrAnetine; + P2 AX; + &5, (2.16)

where A fdon; corresponds to individual ¢’s change in financial donations and Anetinc;
refers to ¢’s change in net income. We also consider a broad range of control variables AXj,
including ¢’s change in bonus payments (Christmas, vacation, and annual bonus), employment
circumstances (weekly working hours, side job, activity status), marital and health status,
and life satisfaction. The parameter of interest is 31: it measures the marginal effect of an
absolute change in Anetinc; on A fdon;. Following our theory, we expect that an increase in

Anetinc; has a positive effect on A fdon;, i.e., Bl > 0.

Second, we use the intertemporal change in the average net income within occupation groups,
denoted by Aavinc;, to instrument for Anetinc;. We argue that Aavinc; meets the require-
ments of a valid instrument: it is strongly correlated to Anetinc;, but otherwise exogenous to
any of 7’s decisions. In particular, the change in the average net income within her occupation
group does not affect an individual’s financial donations except through Anetinc;. Thus, we

augment the model with the first stage

Anetine; = mg + m1Aavine; + mo AX; + u; (2.17)

and estimate equations (2.16) and (2.17) by 2SLS.

Table 2.1 summarizes our findings; see Appendix A.3.2 for the complete set of results.
Columns 1 to 4 show the OLS and the 2SLS estimates of regressing an individual’s change in
net income on the change in her financial donations on the extensive margin, with and without
controls. To enhance readabilty of the estimates, Anetinc; is scaled with the factor 100. All

estimates are positive, but the 2SLS estimates in columns 3 and 4 are several times larger and
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more statistically significant than the OLS estimates in columns 1 and 2, which is in line with
our concerns about a downward biased OLS estimation. According to the 2SLS estimates, a
100 Euro increase in Anetinc; leads to a 2.4 percentage point change in the probability to
donate; a one standard deviation increase in Anetinc; leads to about a 40% increase in the
dependent variable.

Analogously, columns 5 to 8 show the OLS and the 2SLS estimates of regressing an in-
dividual’s change in net income on the change in her financial donations on the intensive
margin, with and without controls. All estimates are positive, but the OLS estimates are not
statistically significant. Moreover, the 2SLS estimates are again several times larger than their
OLS counterparts. Following the 2SLS estimates, a 1 Euro increase in Anetinc; leads to a
0.13 Euro increase in the change in the amount donated; a one standard deviation increase in
Anetinc; leads to about a 30% increase in the dependent variable. We conclude that income

has a causal positive effect on the extensive and on the intensive margin of financial donations.
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Table 2.1. The effect of net income on financial donations

Extensive margin Intensive margin
OLS 2SLS OLS 2SLS
(1) (2) (3) (4) (5) (6) (7) 8)
Anetine; | 0.0018*  0.0015°  0.0241°**  0.0222** | 0.0130 0.0127  0.132""  0.134™"
(0.0009) (0.0009) (0.0091)  (0.0093) | (0.0205) (0.0210) (0.0521) (0.0511)
AXy; X X X X
AXo; X X X X
AXs; X X X X
Intercept 0.044™*"  0.041™** -0.008 -0.053 | 33.84™" 31.33*"" 5.86 3.55
(0.007)  (0.008) (0.022) (0.022) (7.22) (7.25) (12.17)  (11.86)
First Stage First Stage
Aaving; 0.021***  0.020™** 2.06™ 2,03
(0.004)  (0.003) (0.36)  (035)
F'-statistic 33.74 33.22 33.50 32.98
N 5,496 5,390 5,496 5,390 5,449 5,347 5,449 5,347

Notes: Robust standard errors in parentheses. The dependent variable in columns 1 to 4 is Addonate;, which is the
change in financial donations on the extensive margin. The dependent variable in columns 5 to 8 is Adonation;,
which is the change in financial donations on the intensive margin. The estimates in columns 1, 2, 5, and 6 are OLS
estimates. The estimates in columns 3, 4, 7, and 8 are 2SLS estimates. The F'-statistic corresponds to the first stage
F-statistic of the excluded instrument. To enhance readability of the estimates, Anetinc; is scaled with the factor
100 in columns 1 to 4. See Section A.3 for details on data and empirical strategy.

*p<0.1,"p<0.05 " p<0.01
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2.9 Conclusion

We propose that income-dependence of social behavior creates an externality across principals
in a common agency framework. This externality is most relevant in environments where
the scope for monetary incentives is limited and social behavior plays a critical role. The
propotypical case of such an environment is a market for credence goods.

We show that the externality creates a rationale for regulatory intervention in credence
goods markets. Regulation that raises producer prices above their competitive level can
achieve Pareto improvements. Examples are price floors and fixed prices. When market entry
of experts is endogenous, price regulation must be accompanied by entry restrictions to seize
Pareto gains.

Regarding their practical implications, our results provide a novel perspective on discussions
about the dismissal of existing regulations in markets for expert services. While we believe
that decisions about such deregulation must be made on a case-by-case basis, accounting for
the idiosyncrasies of each market, our results should be considered as an input into these

decisions.
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3 Measuring Attitudes Towards Migration
and Polarization in the Market for News:

The Case of the 2015-16 Migration Crisis

Single-authored

3.1 Introduction

The recent immigration wave to Europe and the US has caused significant interest in citi-
zens’ perceptions and attitudes towards migrants, and the extent to which these perceptions
and attitudes can be changed (e.g., Alesina, Miano and Stantcheva (2018), Tabellini (2020)).
Migration often has positive effects on economic growth and social welfare (e.g., Tabellini
(2020)), but many people exhibit negative attitudes towards migrants. A consequence of the
2015-16 immigration wave in several Western countries was therefore the rise of far-right
parties (Halla, Wagner and Zweimiller (2017), Dustmann, Vasiljeva and Piil Damm (2018),
Steinmayr (2021)). Importantly, many citizens do not directly interact with migrants on a
day-to-day basis. Instead, they receive information about important events involving migrants
through mass online and print media. To understand how views on migration are shaped, it is

thus important to study how the media covers migration. Do they present migration in an
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excessively negative tone? For example, Alesina et al. (2018) paint a bleak picture for the US

(p. 35):

[M]uch of the political debate about immigration takes place in a world of misin-
formation. Citizens and voters have distorted views about the number, the origin,
and the characteristics of immigrants. The amount and nature of information that
citizens receive is endogenous. [...] Because information is endogenous, a vicious
cycle of disinformation may arise. The more natives are misinformed, the more they
become averse to immigrants and redistribution, and the more they may look for
confirmation of their views in the media. As a result, the media has an incentive
to offer information supporting these views. For instance, immigrants who commit
crimes or who free-ride on the welfare system may receive more media coverage than

non-immigrants doing the same.

Alternatively, news outlets may be polarized in their attitudes towards migration: some
media outlets may paint an overly rosy picture of migration, while others create fear by only
highlighting the negative consequences of migration for society. Another alternative is that
news outlets report in a balanced way which highlights both positive and negative aspects of
migration equally.

In this paper, I study attitudes towards migration and polarization of large news media in
Germany. Specifically, I examine the coverage of seven large daily German print newspapers on
the 2015-16 migration crisis, which was the major political event of the past decade. Within a
few months in this period, Germany received the largest inflow of migrants since the post-war
years. It absorbed the largest absolute number of refugee migrants (mostly from Syria and the
Maghreb countries) of all countries in the European Union: between 2015 and 2016, more than
2.5 million refugee migrants crossed borders to Europe and applied for asylum in states of

the European Union; above 1.2 million refugee migrants arrived in Germany within a couple
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of months between 2015 and 2016 (see Figure 3.1). The management of the migration inflow
polarized the country and paved the way for the rise of a right-wing party (Alternative for

Germany, AfD), which in 2017 became the largest opposition party in the German parliament.

To examine the media coverage of the migration crisis, I adjust and apply a method from
media economics, psychology, and communication sciences that allows to evaluate media
bias and polarization (see Puglisi and Snyder (2015) for an extensive overview of empirical
measurement of media bias). I collect and code all news pictures that the most important news
outlets published in their news stories on migration during the 2015-16 migration crisis. These
news pictures represent very diverse motives: Portraits of individual migrants, large groups
of migrants, migrants as victims, or migrants involved in violent or illegal actions. Some
highlight positive aspects of migration, such as the provision of humanitarian aid or benefits
for economic development. Others show negative aspects, such as integration problems or

criminal acts by migrants.

However, to put these news pictures into a natural perspective, I also collect and code pictures
from ideological campaigns that are profoundly engaged in favor of or against migration. By
comparing the pictures between different news outlets and the pictures of news outlets to
those of ideological campaigns, I determine the degree of polarization in the market for news.
Additionally, by exploiting the high-frequency nature of my data, I can also test to what extent
news media change their coverage behavior in response to a change in sentiment or drastic

events linked to migration over time in 2015-16.

News pictures make up a crucial share of the news content presented (see Figure B.1). Using
news pictures to analyze news presentation of a topic has a number of advantages. First,
news outlets have a lot of discretion over the content of news pictures they choose. Second,
news pictures can be chosen easily to highlight certain aspects of an event. There is ample

evidence in the field of psychology and communication science suggesting that news pictures
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are emotionally strongly appealing and persuasive, and can draw a lot of attention from news
consumers and change their attitude and perception (see, e.g., Graber (1990), Huddy and
Gunnthorsdottir (2000) Barrett and Barrington (2005), Veneti, Jackson and Lilleker (2019)).
Finally, it is relatively easy to compare news pictures of different outlets about the same news

story or event.

Pictures are multidimensional objects. The challenge is to find a way to code them that
allows to identify and categorize the (relative) position of a news outlet or ideological campaign
using these pictures. I focus on gender composition, group size, and news topic of the pictures
as main variables to identify the attitude towards migration of news outlets and polarization.
For this paper, I chose the following strategy: For each picture, I determine (i) the total number
of migrants and (ii) the share of male, female, and children thereof. Additionally, I take
into account the overall topic represented in the picture. The rationale for these variables is
as follows: Males are generally seen as less deserving of help and thus often less welcome
than females or children (see, e.g., Frey, Savage and Torgler (2010), Bansak, Hainmueller
and Hangartner (2016), Cappelen, Falch and Tungodden (2019), Barrera, Guriev, Henry and
Zhuravskaya (2020)) and more perceived as a threat (Becker, Kenrick, Neuberg, Blackwell
and Smith (2007), Navarrete, Olsson, Ho, Mendes, Thomsen and Sidanius (2009)). Similarly,
large groups of people generally evoke less altruism than individuals (Kogut and Ritov (2005)),
and they appear as more threatening for security and cultural identity, which frequently is
linked to the narrative of “invasions” of migrants played by right-wing politicians (see, e.g.,

The Guardian (2020)).

My results are as follows. First, I find that news outlets exploit less than 50 percent of the
differentiation that is used by ideological and political campaigns. This result holds for both
indicators of attitude towards migration — gender composition and group size — and even if

including the politically and ideologically most divergent news outlets in my sample. If I take
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news outlets’ reach into account, the degree of differentiation is much smaller and at most 28
percent of the differentiation that is used by ideological campaigns. Second, I find that most
news outlets changed their relative attitude towards migration only very little over time, even
though public opinion about migration became more negative from 2015 to 2016. A notable
exception is one of the most influential news outlet in Germany, the tabloid Bild-Zeitung,
whose news pictures trend from positive to negative for both indicators of attitude towards
migration. Overall, media polarization is roughly the same in 2015 and 2016, though there are

some small changes.

This paper contributes to two strands of economic literatures that only had little common
ground so far: the literature on media bias and the literature on attitudes towards migration.
The empirical literature on media bias is concerned with measuring explicit and implicit bias
in the relative positions of news outlets (see Groeling (2013) and Puglisi and Snyder (2015) for
comprehensive reviews). This literature almost exclusively focuses on media bias in politics,
e.g., whether news outlets in the US favor Democrats or Republicans. The closest paper to
mine in this literature is Groseclose and Milyo (2005). They count the times that news outlets
and members of Congress cite the output from political organizations (think tanks and policy
groups), and then compare citations between news outlets and politicians. They find that the
US news media exhibit a significant bias to the left. Similarly, Gentzkow and Shapiro (2010)
measure media bias by comparing the use of “partisan” words in news outlets and politicians.
They demonstrate that news outlets strongly follow readers’ political preferences. Apart from
a different object of interest — attitudes to migration - this paper deviates in one further
key aspect: that is, it measures the degree of polarization by using content from ideological
campaigns that support opposed ideological and political views. By exploiting this natural
benchmark for the possible differentiation in the attitudes on migration, I quantify the degree

of polarization in the market for news.
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Further, a growing literature investigates the news content of pictures. Within economics,
Ash, Durante, Grebenshchikova and Schwarz (2021) examine news pictures to study identity
groups and presence of stereotypes in the New York Times and Fox News. Beyond economics,
there is a small literature in communication sciences that uses pictures to describe political
positions. For example, Hehman, Graber, Hoffman and Gaertner (2012) and Peng (2018) analyze
how US presidents are displayed in news outlets of varying political position. Moreover, some
recent papers in communication sciences describe how news outlets covered migration in
Europe (see, e.g., Hovden, Mjelde and Gripsrud (2018)). However, none of these papers

quantifies attitudes towards migration and polarization in the market for news.

The topic of attitudes to migration has received considerable attention since the 2015-16
migration crisis. Bansak et al. (2016) conduct a large-scale survey experiment to study which
personal characteristics of refugee migrants influence respondents’ willingness to grant asylum.
They find that refugee migrants with higher employability or severe vulnerabilities receive the
most support. Alesina et al. (2018) conduct a large-scale survey experiment to measure how
natives in the United States perceive migrants. They detect a number of misperceptions; for
example, the number of migrants is greatly overestimated by respondents. Overall, respondents
hold pessimistic views towards migrants. Providing favorable information about migrants
has no lasting effect on respondents’ attitude. Alesina et al. (2018) examine the link between
migration and attitudes towards redistribution. They find that support for redistribution

decreases in the share of migrants within a region.

The remainder of the paper is organized as follows. In Section 3.2, I provide an overview
of the 2015-16 migration crisis in Germany and how the public sentiment towards migration
changed during this period. In Section 3.3, I introduce the polarization measures and describe
how I infer attitude towards migration from pictorial coverage. In Section 3.4, I explain the

main data sources. In Section 3.5, I present the main results on the static polarization measures,
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while in Section 3.6, I discuss to what extent news outlets changed their attitude towards
migration over time and study the dynamics of the polarization. Section 3.7 concludes. An

appendix contains additional information.

3.2 Background

This section contains background information that motivates my research design. First, in
Subsection 3.2.1, I provide a brief overview of the 2015-16 migration crisis in Europe, especially
in Germany. Next, in Subsection 3.2.2, I discuss how the public attitude towards migration
changed in Germany during that time. I will exploit this change in public sentiment in the

dynamic analysis in Section 3.6.

3.2.1 The European and German Migration Crisis 2015/16

Between January and December 2015, more than one million refugee migrants crossed Euro-
pean borders and applied for asylum in states of the European Union (UNHCR (2015)). The
large inflow of asylum seekers became a major topic in public debates all over Europe and
was a turning point in European politics. Large conflicts between different members of the EU
emerged during the crisis. For example, some EU states closed their borders to stop the inflow
of asylum seekers, while others refused to do so; the question how asylum seekers should
be allocated between EU countries became a significant political controversy which led to
discord among EU states lasting until today.

The question on how to deal with asylum seekers and migration in general also became
a major topic in domestic politics in many European countries in the following years, and
arguably influenced election outcomes. For instance, the Brexit (Leave) supporters put a strong

focus on the migration topic in their election campaign during the EU referendum in the United
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Kingdom in June 2016." In the elections for the European Parliament 2019, right-populist
parties increased their number of seats from 70 in 2014 to 106 in 2019.> At the same time, in
many national parliaments right-populist parties increased their voting shares substantially
over the following years. For example, the AfD party increased their voting share in Germany
from below 5 percent in 2013 to 12.6 percent in 2017 and became the first right-populist party
in the German national parliament for decades.

Germany was at the center of the political debate in Europe during the 2015-16 refugee
crisis and the country with the largest number of applications for asylum. More than 1.2
million asylum seekers arrived in Germany within couples of months between 2015 and 2016.
Figure 3.1 shows how the number of asylum seekers varied over time; the number of asylum
seekers in Germany increased in spring 2015, strongly increased in summer and fall 2015 and
decreased in winter 2015/16. In March 2016, following an agreement between the EU and
Turkey which effectively closed the border between Greece and Turkey for asylum seekers,
the number of asylum seekers in Germany decreased to the pre-crisis level.

Most asylum seekers in Germany came from Syria (35 percent), Southeast Europe (25 percent,
primary Albania and Kosovo), Afghanistan, and the Iraq (7 percent each). Around 69 percent
of the refugee migrants were male adults or teenagers; 20 percent were children younger than

11 years.

'For example, Nigel Farage, the head of UK Independence Party (UKIP), stated after the Brexit referendum
“We would not have won without the immigration argument” (see https://www. theneweuropean.
co.uk/brexit-news-nigel-farage-discusses-george-osborne-brexit-
comments-on-bbc-newsnight-35832/, accessed 29 December 2021).

*In 2014, the leading right-wing political group of the European Parliament was Europe of Nations and Freedom
with 36 seats, which reorganized itself to Identity and Democracy in 2019. Notice that the popular right-
wing populist parties UK Brexit Party (successor party of UKIP) and the then newly Spain’s Vox party have
not been part of Identity and Democracy alliance in 2019 (https://www.dw.com/en/far-right-
parties-form-new-group-in-european-parliament/a-49189262,accessed 29 Decem-
ber 2021).
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Figure 3.1. Chronology of the 2015-16 migration crisis in Europe.
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3.2.2 Public opinion and policy preferences on migration in Germany in

2015/16

The large inflow of refugee migrants arguably affected on the public opinion and policy
preferences on migration in Germany in 2015-16.3 This is not only reflected in the steep rise
of the AfD party in German politics, but also explicitly in various representative opinion polls
in 2015 and 2016. Table B.1 provides an overview on various polls measuring public opinion
and policy preferences in Germany on migration- and asylum-related topics.

Although survey questions, subject pools, the research institutes that conducted the opinion
polls and the exact point in time when the polls were conducted may differ, they all document
a similar change in the public sentiment towards migration: the attitudes towards refugees
and migrants in general became much more negative in Germany over time in 2015-16. For
example, the share of people who agreed with the statement "It worries me that a lot of refugees
are coming to us." raised from 38 percent in Q3/2015 to 51 percent in Q4/2015; the share of
people who perceived migration in general as more disadvantageous increased from 33 percent
in Q3/2015 to 44 percent in Q4/2015 (see Table B.1 for an extensive list of surveys and questions
documenting the change in attitudes towards migration).

Overall, the public opinion became more negative especially from the last months of the
year 2015 onwards. The negative event of the 2015-16 New Year’s Eve poses probably the
most salient turning point: Hundreds of women were sexually assaulted in Cologne and many
other German cities by groups of mainly refugee migrants. This event became quickly one of
the most relevant topics in Germany. Anti-immigration parties in Germany, other countries in
Europe, and in the United States leveraged this event extensively to highlight the negative
aspects of migration. This momentum in the change in attitudes to immigration in Germany

from 2015 to 2016 is also captured in a YouGov survey: following the statement "In general, do

3Note that the months August, September, and October 2015 were considered as the height of the 2015-16
migration crisis, characterized by record number of newly incoming refugee migrants.
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you think that Germany could welcome more asylum seekers or do you think that the number
is already too high", the share of people responded "too high" increased from 43 percent in
September 2015 to 53 percent in November 2015, and further increased to 62 percent in January

2016 (see Table B.1).

3.3 Conceptual Framework

Before describing my dataset, I first explain the conceptual framework for the analysis. In
particular, I formally define my measure of polarization in the market for news in Subsection
3.3.1. In Subsection 3.3.2, I describe how I will use news pictures to identify the attitude of

news outlets towards migration and polarization in the market for news.

3.3.1 Attitudes and polarization in the market for news

There are n news outlets i € {1,...,n} in the market for news. Each news outlet i chooses an
attitude towards migration x; € R. This attitude can be negative in the sense that migration
into the home country is portrayed as disadvantageous for society, or it can be positive in the
sense that it highlights how migrants and natives can mutually benefit from migration. Let x,
be the most positive attitude towards migration and x p the most negative attitude that can be
chosen. Suppose these extreme values to be the attitudes of political or ideological campaigns
towards migration, i.e. campaigns that are strongly in favor of or against migration. Then,
the subscripts L, R can be interpreted as the political or ideological position of the opposing
campaigns, where L denotes attitudes towards migration of the left (pro-migration) and R of
the right (anti-migration). I assume that z;, > zr and z; € [z g, 1] for all news outlets 1.
There can be different motives for a news outlet’s choice of an attitude towards migration.
News outlets may choose a certain attitude in order to cater to their consumers’ beliefs

(Mullainathan and Shleifer (2005)), to maintain a reputation for quality reporting (Gentzkow
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and Shapiro (2010)), or because journalists push their own agenda (Baron (2006)). All these
motives may shape how an outlet presents news on migration. Therefore, it is an empirical

question to what extent news outlets choose differentiated attitudes towards migration.

My data will allow me to find values z1, ..., z, of the news outlets’ attitudes towards
migration as well as of the most positive and negative attitudes z, and xR, respectively. Based

on these values, I define a measure for the degree of polarization in the market for news as

max;{x;} — min;{z;}

(3.1)

polarization measure = A =
Ty, — TR

The numerator is the maximal difference in the attitude towards migration between any two
news outlets in the market for news. The denominator is the maximal difference in the attitude
towards migration between the opposing campaigns. The polarization measure takes on values
between zero and one. A value near zero indicates that all news outlets choose roughly the
same attitude towards migration. A value near one indicates that news outlets fully exploit

the possible range of attitudes towards migration.

Next, I also consider an influence-weighted polarization measure, taking into account the
heterogeneity that news outlets have in terms of their influence — which may reflect the
circulation of news outlets — in the market for news. For this, I proceed in two steps. First, I
order the set of news outlets according to their attitude x so that x1 > x2 > ... > .4 Denote
by 7; the market share of news outlet ¢ so that Z?:l m; = 1.5 Then, define by Z = Z?:l %5
the (influence-weighted) average attitude of the market for news, and the news outlet i* so that
xi+ > Z and x4 < Z. Second, conditional on having split news outlets based on threshold

Z, i.e., after having assigned each news outlet to its corresponding (positive or negative) set

4For convenience, I assume that there are no ties.

5T derive these influence-weights of news outlets from a large-scale Forsa survey where, among others, a
representative sample of N = 2000 subjects in Germany was asked to report their news consumption behavior.
I provide more detail on this in the appendix and Chapter 4.
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of news outlets, I determine for both sets of news outlets separately an influence-weighted
attitude towards migration. That is, the influence-weighted positive attitude towards migration

of news outlets is

5k

%
news __ Zi:l Ty (3‘2)

Z;*:l Uy

and the influence-weighted negative attitude towards migration of news outlets equals

n
Z:-* 17Tz'1'i

o =SS (33)
t=1*41 "'?

The influence-weighted measure of polarization is then defined by

xnews _ ':UTLE'LUS
influence weighted polarization measure = A,cight = L it (3.4)
T — TR

My data will also allow me to test whether a news outlet changes its attitude towards migration
over time, in particular, when exogenous events make certain aspects of migration salient.
Let t € {1,2} denote two periods, and z! the attitude towards migration of news outlet i in
period ¢. I will consider a case where criminal acts were presented prominently in the news
and significantly altered the public debate about migration. A news outlet ¢ may react by
becoming more critical about migration, x} > z7, in order to react to its consumers’ changed
beliefs. Alternatively, it may react by becoming more positive towards migration, z} < 7, if it
follows a supportive agenda and wishes to counter the change in sentiment in the population.
Accordingly, I can then test to what extent exogenous events affect the degree of polarization

in the market for news.

3.3.2 Measuring attitudes towards migration in news outlets

In this subsection, I present two measures for a news outlet’s attitude towards migration z; as

well as for the extreme values of attitudes x;, and xr. Both measures are derived from the
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pictures in the datasets collected.

Gender Composition [ propose that a news outlet’s attitude towards migration is partially
captured in the share of non-male adult migrants presented on its news stories’ pictures: a
higher share of female and children reflect a more positive attitude (higher x;). Conversely,
a higher share of male migrants mirrors a more negative attitude (lower z;). To justify this
claim, I argue that, on the one hand, males, and, on the other hand, females and children,
differ in the way their population characteristics are perceived in various circumstances; the
latter two are perceived as more deserving of (humanitarian) help than males, eliciting less
controversy about their immigration motives, and are associated as less aggressive and thus
perpetrating less criminal activities.®

Several studies in economics and psychology document that females and children are
perceived as more deserving of help than males. Frey et al. (2010) find this in the context of the
RMS Titanic disaster in 1912, in which 1,501 people were killed. Females (and children) were
more likely to get access to the lifeboats and therefore were at least 23 percent more likely to
survive. Thus, even in a life-threatening situation, people tend to adhere to the social norm
“Women and children first!” Cappelen et al. (2019) conduct an experiment in which impartial
spectators can make transfers from a more productive to a less productive individual. They
find that the level of spectators’ transfer depend substantially on the recipient’s gender, both

at the extensive and intensive margin. That is, the share of zero-transfers increases by 7.3

SFurthermore, research in the field of (social) psychology establishes evidence showing how gender-specific
stimuli affect various affect measures, belief, and behavioral responses. For example, Becker et al. (2007)
uncover in a series of studies the relationship on the gender choice of a face and emotional expressions of
angry and happiness. Overall, anger is on average significantly more often linked and correctly matched to
a male’s face, whereas happiness was easier to identify on a female’s face. Notably, however, they also find
that pictures of neutral male faces were misclassified significantly more often as angry than neutral female
pictures. Navarrete et al. (2009) find that fear reduction, preceding an experimental fear-conditioning response
of participants, takes longer when participants are exposed to facial male pictures, suggesting that gender
categorization may play a key role in moderating stranger anxiety.
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percentage points when the less productive worker is male; and a less productive male worker
enjoys on average 15 percent less transfers than his female counterpart. Overall, Cappelen
et al. (2019) argue that males falling behind are judged more critically by society than females

falling behind.

The population of females and children are not only perceived as more deserving of help
in general. In the specific context of immigration in general and, in particular in the course
of the 2015-16 migration crisis, the female and children population are seen as having better
motives to migrate. A message that right-wing politicians frequently pushed during the 2015-
16 migration crisis is that individual men are not migrating to avoid persecution, but only for

economic reasons. Otherwise, so their argument, they would not leave their family behind.

Barrera et al. (2020) study in the context of the migration crisis 2015-16 and the following
French presidential election 2017 how being exposed to misleading information by politicians
and true facts shape policy preferences and voting intentions related to immigration. In their
experiment, they present statements of Marine Le Pen, leading French right-wing politician
and presidential candidate in 2017, who stated during the 2017 French election campaign that
“[a] very small minority of them are really political refugees [...]. I have seen the pictures of
illegal immigrants coming down, who were brought to Germany, to Hungary, etc... Well, on
these pictures there are 99 percent of men [...]. Men who leave their country leaving their
families behind, it is not to flee persecution but of course for financial reasons. Let’s stop
telling stories. We are facing an economic migration, these migrants will settle” (p.5). Barrera
et al. (2020) show that this narrative is effective in increasing support for right-wing political
parties that wish to restrict migration. Bansak et al. (2016) conduct an experiment with 18,000

potential voters in 15 European countries to carve out attributes of refugee migrants that

native population is willing to accept. Subjects were asked to evaluate 180,000 profiles of
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refugee migrants based on nine relevant attributes.” Overall, they find that the probability to
accept refugee migrants significantly decreases when having males instead of females in the
profiles.

Finally, male migrants are often perceived as more dangerous for security than female
migrants. This conclusion, in general, is not entirely wrong since statistically males commit
more criminal acts than females (see, for example, Walker and Maddan (2011)). In particular,
this is true for burglary and violent crimes such as rape or aggravated assault. The connection
between migrant gender and criminal behavior is also frequently emphasized by right-wing

political parties (Hestermann and Hoven (2020)).

Group Size I propose that the attitude towards migration is reflected in the number of
people that news outlets on average picturize in their news stories: a higher average number
indicates a more negative attitude and vice versa. Indeed, a large number of victims elicit less
altruism than individuals (or small groups), that a large number of victims may even lead to
“psychic numbing” ( Slovic (2007)), and that a large number of migrants may also be seen as a
threat to security and cultural identity (see, e.g., Fitzgerald, Curtis and Corliss (2012), Bloom,
Arikan and Lahav (2015)).

Several studies in economics and psychology document that altruism towards individuals
decreases in their number. Kogut and Ritov (2005) find that contributions for a single needy
individual exceed those for a group of eight needy individuals. Andreoni (2007) studies how
donations depend on the number of receivers. He finds that when the number of receivers
doubles, the value of a donation to the giver increases by a factor less than two, i.e., keeping

the marginal effect of a donation to a single recipient constant, donations increase in the

"The 180,000 hypothetical profiles of refugee migrants randomly varied in those nine attributes of interests,
including gender, age, reason for migrating, religion, asylum testimony, country of origin, previous occupation,
vulnerability, and language skills (see supplementary materials of Bansak et al. (2016) for further details on the
survey experiment).
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number of receivers, but at a decreasing rate. Schumacher, Kesternich, Kosfeld and Winter
(2017) even find that individuals and groups receive roughly the same weight in the decider’s
utility function.

In the context of large-scale human disasters, Slovic (2007) argues that “psychic numbing”
occurs when a large number of people suffer. It is relatively easy to elicit compassion when
there is an identified individual victim “with a name and a face” (Slovic (2007), p. 86). However,
people tend to be touched much less by disasters if the number of victims is large. This
tendency is captured well in a quote from Mother Teresa (Slovic (2007), p. 86): “If I look at the
mass I will never act. If I look at the one, I will”

Finally, news pictures showing large numbers of migrants may elicit fears of security threats
and loss of cultural identity. A common view is that large numbers of migrants may import
criminals as well as infectious diseases. Empirical findings do not support this view (e.g.,
Bersani (2014)). However, large numbers of migrants can pose a challenge for social cohesion
in the receiving communities (Bloom et al. (2015)). For example, they may compete with the
local population in the labor market (Borjas (1999)). Right-wing politicians often exploit the
impression of “invasions” of migrants that enter a country. In his support of the “Vote Leave”
Campaign for the British Referendum on EU membership 2016, Nigel Farage explicitly used a
picture of a large number of mostly male migrants on their way towards the German border

to stoke fear in voters.?

3.4 Data

For my main analysis, I use two datasets. First, I collect and code all news pictures that the

largest German news outlets published on the topic of migration during the 2015-16 migration

8See, for example, the Guardian’s article on June 16, 2016 (https://www.theguardian.com/
politics/2016/jun/16/nigel-farage-defends-ukip-breaking-point-poster-
queue-of-migrants, accessed 29 December 2021).
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crisis (Dataset A). I describe this dataset in Subsection 3.4.1. Further, I collect and code pictures
that political and ideological (pro- and anti-migration) campaigns use in their advertisement
materials in connection with the topic of migration (Dataset B). In Subsection 3.4.2, I explain
all details of this dataset. Finally, in Subsection 3.4.3, I describe all main and auxiliary variables

that I record for all pictures.

3.4.1 Dataset A: Pictures from news outlets

I collect all news pictures that seven German news outlets published in 2015 and 2016 with
regards to their news stories about the then ongoing migration crisis. These news outlets are
as follows (ordered by ideological orientation from left- to right-leaning): Junge Welt (W),
Tageszeitung (TAZ), Sueddeutsche Zeitung (SZ), Bild-Zeitung (Bild), Frankfurter Allgemeine
Zeitung (FAZ), Die Welt (Welt), and Junge Freiheit (JF). The news outlets TAZ, SZ, FAZ, and Welt
are nationally distributed quality newspapers; TAZ is left-wing, SZ is moderately left-leaning,
while FAZ and Welt are considered as conservative and moderately right-leaning. Friebel
and Heinz (2014) and Freitag, Kerkhof and Miinster (2021) provide a detailed discussion of
the political positioning of these news outlets. In 2016, these four news outlets together sold
above 3.4 million copies and represent by far the largest share of the market of quality daily
newspapers in Germany. Bild is the only nationally distributed tabloid newspaper in Germany.
In 2016, it sold 7.71 million copies and is the most influential news outlet in Germany (Statista
(2021)). Its ideological position is difficult to pin down precisely. Finally, JW and JjF are the two
news outlets that are positioned at the extreme ends of the political spectrum. The JW defines
itself as a “marxist newspaper”, while the JF has close links to the AfD and defines itself as
“conservative-nationalistic.” Both of these news outlets have a rather small reach compared to

the others. All news outlets appear on a daily basis, except JF which appears once per week.

I consider all news pictures published in these seven outlets between April 2015 and Septem-
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ber 2016 (including these two months). For all news outlets in this dataset, we browsed each
newspaper’s page and hand-collect all pictures that were published in news stories related to
the event of the 2015-16 migration crisis.? In total, I collect 2,589 news pictures from the seven
news outlets (see Table B.2). Figure 3.2 shows the distribution of the number of news pictures
over time for each of the seven news outlets. The number of news pictures published in news
outlets essentially follows the severity of the migration crisis and reaches a peak in September

2015 for most news outlets.
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Figure 3.2. News pictures frequency over time, by news outlets.

Figure 3.2 shows that, abstracting from different levels of coverage, news outlets follow a

Note that cartoons or graphical representation of information were excluded.
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similar pattern of news pictures frequency.'® That is, after a slight rise in coverage in the first
half of the year 2015, the number of news pictures skyrockets in Q3/2015 for all newspapers
to its peak, reflecting the significance and the height of the migration crises in Germany; with
the exception of JW, all news outlets reach their highest level in the number of pictures in
September 2015. Here, with little more than 120 news pictures, the SZ features the highest
number of news pictures. After a sharp decline of coverage in Q4/2015, it increases slightly
and for a short time in the first months of 2016, which correlates with the public debates over
the sexual assaults in many German cities on New Year’s Eve 2015/16. Except for the Bild,

coverage by means of news pictures declines between Q2 and Q3/2016.

3.4.2 Dataset B: Pictures from ideologically motivated campaigns

My second dataset is a collection of pictures that pro- and anti-migration campaigns use on
their websites and social media to advertise their cause. I define an ideological campaign
as a campaigning organization that explicitly and strongly supports either a pro- or anti-
immigration policy in the context of Germany. To the best of my knowledge, there is no official
information that explicitly lists and positions organizations according to their attitudes towards
migration. To this end, I define and use the following three criteria to determine campaigns:
First, a campaign’s vehicle of coverage (e.g., its website) should be officially, actively, and
regularly operated and updated. Second, a campaign should clearly express its views and
attitudes towards migration. Third, the event of the 2015-16 migration crisis should be of
central importance to the campaign’s agenda.

Following these three criteria, I examine a vast set of candidates, such as news outlets with

'°In media economics, issues related to selection bias and media attention may exist if news outlets systematically
under- or overrepresent certain events and stories (Hamilton (2006), Groeling (2013)). Figure 3.2 shows that
media attention — measured as the number of news pictures published by news outlets — greatly coincides
with the dynamics of incoming refugee migrants as illustrated in Figure 3.1, supporting the notion that issues
linked to media attention seem to be less critical.
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extreme positions, political parties, citizen associations, and non-government organizations."!
In Appendix B.3, I provide a comprehensive documentation of this process. I end up with
eight campaigns, four pro- and four anti-migration campaigns. Each side contains one major
political party in Germany: The Green party on the pro-migration side and the AfD on the
anti-migration side. Table B.3 provides an overview of the campaigns used in this paper.
Finally, to collect pictures of campaigns, I consider websites, news articles, publications, and

social media accounts of these campaigns and end up with 783 pictures.

3.4.3 Variables

For each news picture (i.e. observation) in dataset 3.4.1 and 3.4.2, I document a wide number
of variables. Table B.4 provides an overview of the main variables that I use for this paper:
gender composition, group size, and topics.

For each picture, I classify the individuals represented according to their identity, i.e. whether
migrants, leaders and politicians, social workers, security staff, or police were shown. Next, I
focus on migrants as the main group of subjects. To analyze whether news outlets differ in their
coverage behavior with respect to gender composition, I measure the number and relative share
of male and female migrants. I also document the number and share of children by counting
migrants below approximatively twelve years, following a comparatively conservative age
threshold used by the Federal Office for Migration and Refugees in Germany.**

Further, I use the total number of migrants covered in the pictures as a proxy of group size.

Following previous studies analyzing visual coverage of migrants (e.g., Zhang and Hellmueller

""For example, I consider, among others, the classification by the Federal Agency of Civic Education (Bundeszentrale
fuer politische Bildung, BPB) on the most right-leaning news media in Germany, which the BPB published in
December 2016 (see https: //www.bpb.de/politik/extremismus/rechtsextremismus/
239438/der-rechte-rand-verlage, accessed 07 May 2021).

During the 2015-16 Migration Crisis, the inflow of unaccompanied minors has been societally and politically
of critical relevance in public debates (see https://ec.europa.eu/eurostat/documents/
portlet_file_entry/2995521/3-02052016-AP-DE.pdf/4e9e86e6-26ec-4d49-
9484-bc8120dc1b62, accessed o7 May 2021).
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(2017)), I classify the size of groups on a given picture as portraits (1 migrant), small (2 — 4
migrants), medium (5 — 14 migrants), large (15 — 24 migrants), and huge (25 > migrants).
Finally, the topics variable captures the main news theme represented in the picture. These
main topics visually cover migrants in the context of education, work, social and cultural
events, security and criminal acts, or overloading of social and economic systems (e.g., long
waiting queues of migrants at the Job Center); or represent migrants at boarder controls, on

their route to Europe, and in their temporary home for asylum seekers.

3.5 Results: Static Polarization

In this section, I start my analysis by examining static polarization as defined in the conceptual
framework of Section 3.3. First, in Subsection 3.5.1, I consider attitudes towards migration and
polarization according to the gender composition of news pictures. Then, in Subsection 3.5.2,
I repeat this analysis using the group size of news pictures. It will turn out that we obtain
similar values of polarization for both measures. Finally, in Subsection 3.5.3, I complement

this analysis by also comparing the topics represented in news pictures across news outlets.

3.5.1 Gender Composition

In a first step, I compare the pictures of pro- and anti-migration campaigns. The left graph in
Figure 3.3 shows the share of non-male adult migrants that pro- and anti-migration campaigns
show in their advertisement materials as well as the share of non-male adult migrants that is
shown by the news outlets in my dataset. As a benchmark, I also show the official number of
non-male refugee migrants who arrived in Germany in the considered time frame. This value
is 33 percent and it is represented by the dashed line in the left graph in Figure 3.3 .

As expected, pro-migration campaigns show a higher share of non-males than anti-migration

campaigns, 58 percent (sd = 0.42) vs. 24 percent (sd = 0.33). The difference of 34 percentage
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points is significant (two-sided t-test, p-value = 0.0000). Pro-migration campaigns also show a
significantly higher share of non-male migrants compared to the official number of 33 percent
(t-test, p-value = 0.0000), while anti-migration campaigns show a significantly smaller share of
non-males (t-test, p-value = 0.0000). In contrast, the average share of non-males shown by
news outlets, 35 percent (sd = 0.39), is remarkably close to the official number and lies in

between the shares of non-males shown by pro- and anti-migration campaigns.

Next, I compare the shares of non-male adult migrants between the individual news outlets
and campaigns. The graph on the right of Figure 3.3 provides an overview. The largest share
of non-male migrants among the news outlets is 39 percent (sd = 0.40) and shown by the
left-leaning SZ. The smallest share of non-males among the news outlets is 23 percent (sd =
0.33) and shown by the right-leaning JF. The SZ shows significantly fewer non-males than
pro-migration campaigns (t-test, p-value = 0.0000), while the JF shows a share of non-males
that is very close to that used in pictures of anti-migration campaigns (t-test, p-value = 0.7483).
Following my definition of polarization from equation 3.1, I obtain polarization according to
gender composition of A9"4e" = (0.47. Thus, in terms of gender composition, news outlets

exploit less than 50 percent of the differentiation that campaigns use.

The other news outlets show the following shares of non-males: JW 29 percent (sd = 0.35),
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TAZ 37 percent (sd = 0.38), FAZ 31 percent (sd = 0.33), and Welt 38 percent (sd = 0.40); in
the tabloid Bild, the share of non-males is 36 percent (sd = 0.42). Therefore, left-leaning and
right-leaning news outlets are not perfectly ranked according to the shares of non-male adult
migrants, and all news-outlets are relatively close to the official number of 33 percent (see
summary statistics in Table B.5).

The news outlets in the sample differ widely in their reach. The newspapers JW and JF are
rather small and are sold to a few ten thousand readers. In contrast, the other news outlets are
rather large for German standards.'? To take this heterogeneity into account, I consider the

influence-weighted polarization measure as defined in equation 3.4. For gender-composition its

Agender

value equals A/ oo

= 0.15. Hence, if I take influence into account, the degree of polarization

is substantially smaller. I summarize my results.

Result 1. Pro-migration campaigns show significantly more non-males than anti-migration
campaigns. The polarization measure for gender composition equals AI"e" = 0.47. Taking the
influence of the news outlets into account, yields an influence-weighted polarization measure for

gender composition of Afgﬁ; =0.15

3.5.2 Group Size

I now consider average group size as the measure that reflects attitudes towards migration of
news outlets. The left graph in Figure 3.4 shows the average group size in the pictures of pro-
and anti-migration campaigns, as well as the average group size that is shown in the news
pictures of news outlets. In line with the conceptual framework from Section 3.3, pro-migration
campaigns show on average fewer migrants: the average group size on their pictures is 8.49
(sd = 12.48); 23 percent of their pictures show portraits, and further 31 percent represents small

groups of two to four migrants. In contrast, anti-migration campaigns portray on average

3For example, the Bild (SZ) sold more than 7.7 (1.47) million copies in 2016 (see Table B.2).
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Figure 3.4. Average number of migrants: campaigns vs. news outlets.

a group size of 42.69 (sd = 91.73) migrants. Only about 12 percent of their pictures show
portraits and about 11 percent of pictures display small groups with two to four migrants. The
difference in the average group size between pro- and anti-migration campaigns is significant
(two-sided t-test, p-value = 0.0000). The average group size shown by news outlets is 11.54
(sd = 35.41). Hence, it is relatively close to that of pro-migration campaigns (two-sided t-test,
p-value = 0.0890) and significantly smaller than that of anti-migration campaigns (two-sided

t-test, p-value = 0.0000).

In the graph on the right of Figure 3.4, I compare the average group sizes displayed by
individual news outlets. The smallest average group size is shown by the left-leaning TAZ
with an average group size of 9,10 (sd = 21.64) and by the tabloid Bild with an average group
size of 8.81 (sd = 23.52). Nearly 24 percent (42 percent) of the pictures of the TAZ (Bild) are
portraits, and further 31 percent (21 percent) show small groups of two to four migrants. The
largest average group size is 19.89 (sd = 49.04) and shown by the moderately right-leaning
FAZ; 11 percent of the pictures of this news outlet are portraits. The difference in the average
group size between TAZ and FAZ is significant (two-sided t-test, p-value = 0.0001). TAZ and
Bild show on average as many migrants on its pictures as pro-migration campaigns (two-sided

t-test, p-value > 0.6313). The FAZ shows significantly fewer migrants than anti-migration
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campaigns (two-sided t-test, p-value = 0.0001). The case of the Bild has to be taken with some
care, which I will discuss it in the next section. Overall, I obtain polarization according to
group size of A9"°“P = ().32. Consistent with Result 1, I find that news outlet exploit less than
50 percent of the differentiation that ideological campaigns use.

The other news outlets show the following average group sizes: 13.31 in JW (sd = 51.04, 21
percent portraits), 11.52 in SZ (sd = 40.95, 28 percent portraits), 9.98 in Welt (sd = 27.30, 27
percent portraits), and 10.16 in JF (sd = 12.74, 17 percent portraits). The differences in average
group size are not significant among TAZ, SZ, Welt, JF, and BILD (two-sided t-test, p-values >
0.2221). Again, left- and right-leaning news outlets are not perfectly ranked according to their
average group sizes (see summary statistics in Table B.6).

As for gender composition, I find that the degree of polarization is slightly smaller when
taking the influence of news outlets into account. Following the definition in equation 3.4, I
find an influence-weighted polarization measure according to group size of A 2P = (0.28.1

weight

summarize my results as follows.

Result 2. Pro-migration campaigns show significantly smaller group sizes than anti-migration
campaigns. The polarization measure for groups size equals A9"°"P = 0.32. Taking the influence

of the news outlets into account, yields an influence-weighted polarization measure for group size

of AT — .28,

3.5.3 News Topics

In this section, I consider the topics shown in the news pictures as a variable to reflect attitudes
towards migration of news outlets. In general, both news outlets and campaigns portray a
large number of topics illuminating diverse aspects on migration. These topics show migrants
in the context of work and education (“Integration”), and social and cultural events (“New

Life”); portray security and criminal acts (“Security Issues”), or an overloading of social and
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economic systems (“Socio-economic Challenges”); represent migrants crossing the sea route
(“Sea/Vessel”); show migrants at boarder controls, on their route to Europe (“Route”), and in
their temporary home for asylum seekers (“Asylum Homes”).*

Figure B.4 shows the distribution of topics on campaign- and news outlet-level. In line with
the conceptual framework outlining attitudes towards migration in Section 3.3, the opposing
migration campaigns diverge in the topics they portray. That is, anti-migration campaigns
show more frequently aspects of migration associated with security and criminal issues (12.95%)
than pro-migration campaigns (5.29%). Conversely, pro-migration campaigns more frequently
use pictures related to the category on integration (8.31%), representing migrants participating
in work, education, and social and cultural events. The corresponding share for anti-migration
campaigns is more than twice as low (3.63%).

The distribution of topics seems to provide a mixed takeaway with news outlets. The JW
and JF, both minor news outlets positioned at the extreme ends of the politically left-right
spectrum, tend to portray security and criminal acts, or an overloading of social and economic
systems comparatively more often: JW uses more often news pictures linked to “Security
Issues” (11.71%) or “Socio-economic Challenges” (13.06%); JF shows in 10.27% of its news
pictures “Security Issues” and in 15.75% “Socio-economic Challenges”. While the SZ represents
also news pictures classified as “Security Issues” (10.26%) relatively more frequently, it shows
more than twice as less pictures related to the category of “Socio-economic Challenges” (6.21%)
than JW or JF. Conversely, the FAZ uses more often news pictures related to “Socio-economic
Challenges” (14.66%), but shows less frequently “Security Issues” (8.14%).

SZ, Bild, FAZ, and Welt relatively often portray news pictures showing migrants in the
context of work, education and social and cultural events. Notably, the FAZ has with 16.29%

by far the highest share of news pictures related to the category “Integration”, followed by

In total, I propose the following categories underlying the topics variable: “Sea/Vessel”, “Route”, “Asylum Homes”,
“Socio-economic Challenges”, “Security Issues”, “Integration” , “New Life”, “Portraits”, and “Other”.
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Welt (9.13%) and SZ (7.51%). News pictures related to “New Life” are relatively more frequently
used by Bild (17.04%), followed by Welt (14.66%) and SZ (12.43%).

In sum, I find that ideological campaigns present diverge aspects on migration. News
outlets, as opposed to the metric of gender composition and group size, can be ranked less
unambiguously according to their topics. In fact, each news outlet shows a number of diverse

aspects.

3.6 Results: Polarization Dynamics

I discussed in Subsection 3.2.2 how the public opinion on migration changed in Germany from
mid-2015 to mid-2016. My data allows me to check how news outlets changed their attitudes
towards migration during that time. Specifically, I compare attitudes towards migration and
the degree of polarization between 2015 and 2016. As in the previous section, I first use the
gender composition of news pictures (Subsection 3.6.1) and then the group size (Subsection

3.6.2) as a measure of migration attitudes.

3.6.1 Gender Composition

Figure 3.5 shows the news outlets’ attitudes towards migration in 2015 and 2016 according to
gender composition, and indicates whether the differences are statistically significant (all test
statistics in this figure originate from two-sided t-tests). All news outlets except the Bild show
a higher fraction of non-males in their pictures in 2016 than in 2015. This effect is significant
for the left-leaning news outlets W and TAZ as well as for the moderately right-leaning Welt.
These news outlets therefore seem to adopt a slightly more positive attitude towards migration
even though public opinion to migration becomes more negative (see Table B.1).

The only exception from this trend is the tabloid Bild. This news outlet significantly decreases

the share of non-male adult migrants in its pictures from 2015 to 2016 by 12 percentage points
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Figure 3.5. Gender composition in 2015 and 2016, by news outlets.

(two-sided t-test, p-value = 0.0035). Its coverage behavior therefore seems to correlate with
the trend in public opinion to a larger extent than the other news outlets.

Next, I examine how the degree of polarization changed from 2015 to 2016. Following the

definition in equation 3.1, I obtain polarization according to gender composition of A‘gg?g =

0.63 in 2015 and Agg?gﬂ = 0.59 in 2016. Thus, the year-specific measures of polarization
are larger than the overall measure of polarization from the static analysis. However, there
does not seem to be a time trend in polarization. The market for news exploits around 6o
percent of the differentiation that political campaigns use. Taking the reach of the news outlets
into account, I obtain an influence-weighted polarization measure for gender composition of
AgngiZeight = 0.24in 2015 and Aggzg,ewreight = (.35 in 2016. This increase is largely driven by

the Bild which switches from a comparatively positive attitude in 2015 to a notably negative
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attitude in 2016. I summarize my results as follows.

Result 3. According to the gender composition measure, most news outlets adopt a more positive
attitude towards migration in 2016 than in 2015. A notable exception is the Bild, which appears to
coincide with the trend in public opinion. The polarization according to gender composition is
roughly the same in 2015 and 2016. However, the influence-weighted polarization measure for

gender composition increases by around 11 percentage points.

3.6.2 Group Size

In the last step, I examine how the news outlets’ attitude towards migrants changed from 2015
to 2016 according to the group size measure. This measure may be compromised as fewer
refugee migrants entered Germany in 2016 compared to 2015 (see Figure 1). Hence, showing
fewer migrants may not only reflect a change in attitude, but may be driven by changes in the
context that the news pictures display (such as naturally formed groups of migrants becoming
smaller).

Figure 3.6 shows how the news pictures’ average group size of the news outlets changed from
2015 to 2016. It also displays whether the differences are statistically significant (according
to a two-sided t-test). Indeed, I find that the average group size in the news pictures mostly
decreased. The drop is significant not only for the left-leaning news outlets TAZ and SZ, but
also for the right-leaning Welt and JF. The average group size increased only for the FAZ, but
this change is not statistically significant. Importantly, the tabloid Bild shows roughly the
same average group sizes in 2015 and 2016. Overall, these results are mostly in line with what I
found using the gender composition measure: the news outlets’ coverage of migration became
slightly more positive over time (with the exception of the tabloid Bild). In particular, it did
not systematically follow the trend in public opinion, which became negative in relative terms

after the third quarter of 2015.
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Eventually, I analyze how polarization changed according to group size. This measure is
now more volatile: polarization was AJ)7:” = 0.26 in 2015 and AJ;7¢? = 0.53 in 2016. If I
take the news outlets’ range into account, I obtain an influence-weighted polarization measure
for group size of Agg?gzeight = 0.14 in 2015 and Ag(e)?gi;eight = 0.48 in 2016. Thus, all

polarization measures show that the market for news does not fully exploit the differentiation

that the campaigns use. I summarize my results as follows.

Result 4. According to the group size measure, several news outlets adopt a more positive attitude
towards migration in 2016 than in 2015; no news outlet adopts a more negative attitude. Polariza-
tion according to group size increases from 2015 to 2016, both for the influence-unweighted and

influence-weighted measure of polarization.
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3.7 Conclusion

This paper introduces a novel approach to measuring attitudes towards migration of news
outlets and polarization of news media. First, I propose a parsimonious framework to define
the measure of polarization in the market for news. Conceptually, the main innovation relates
to the incorporation of political and ideological campaigns for putting the coverage behavior
and thereby the attitude towards migration of news outlets into a natural perspective. Second, I
operationalize these attitudes of news media and ideological campaigns by focusing on gender
composition, group size, and topics they portray on migration in their news stories. For this, I
collect and analyze all news pictures that large news outlets published in their news stories
between mid-2015 and mid-2016 in the context of the 2015-16 migration crisis in Germany.
Using this unique dataset I compile the average attitude towards migration for each news
outlet and the degree of polarization in the German market for newspapers.

I find that the coverage of news outlets exploits less than 50 percent of the differentiation
that is used by ideological campaigns. This result holds for both indicators of attitude towards
migration — gender composition and group size — and even if we include the most polarized
news outlets in my sample. When taking news outlets’ reach into account, the degree of
differentiation is much smaller and at most 29 percent of the differentiation used by ideological
campaigns. Next, I study the coverage behavior and thereby the change in attitude and
polarization over time. I find that most news outlets changed their relative attitude to migration
only very little between 2015 and 2016, even though public sentiment about migration changed
negatively from 2015 to 2016, especially after Q3/2015. However, the coverage behavior of
the largest news outlet in Germany, the tabloid Bild, provides a notable exception. For both
indicators of attitude to migration — gender composition and group size —, the Bild becomes
more negative in relative terms from 2015 to 2016.

The method proposed has several advantages. First, knowing extreme positions (e.g., of a
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spectrum of an opinion or attitude) allows to objectivize observed differences among news
outlets more structurally. This is not only vital but necessary for quantifying and interpreting
measures linked to polarization of news media in a meaningful way. Second, this method is
portable to other contexts, replicable, and relatively parsimonious. Most importantly, it can be
applied to study attitudes and polarization in different markets and over time, as illustrated in
Subsection 3.6.

While this paper provides an effective way of capturing news media’s immigration attitudes,
it remains agnostic about how news consumers’ beliefs and views on migration might be
affected and shaped through the news media. At this end, measures presented might fail to
offer unambiguous answers as news pictures are multidimensional objects: it may be that a
group of men looks friendly, while the picture of a small group of women looks worrisome.

To investigate such challenges, I conduct a large-scale survey in which a representative
sample of the German population evaluates the news pictures of datasets 3.4.1 and 3.4.2. I

present the survey design, data, and results in more detail in the next chapter.
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With Matthias Heinz and Heiner Schumacher

4.1 Introduction

Migration is a contentious topic in Europe and the US, and peoples’ attitudes towards migration
are therefore a concern for both academics and policy makers. A crucial factor that shapes
these attitudes is the coverage of migration in news media. There have been concerns that
news media mostly frame migration as a threat, highlighting illegality or criminal behavior of
migrants (Farris and Mohamed (2018), Alesina et al. (2018)). In many countries, however, there
are also significant liberal media outlets that advocate migration in their reports. Hence, one
could argue that the market for news is polarized: some news outlets highlight the benefits
and humanitarian aspects of migration, while others focus on the social problems associated
to migration. In this paper, we study attitudes to migration and the degree of polarization in
the market for news.

Since news reports are high-dimensional objects, it is a challenge to measure attitudes
to migration, i.e., the degree of negativity and polarization. Therefore, we propose a new
method to quantify attitudes to migration in news coverage and the degree of polarization
in the market for news. This method is portable to other contexts, replicable, and relatively

affordable. In particular, it can be applied to study attitudes and polarization over time and
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in different markets. In our concrete case, we apply it to evaluate attitudes to migration and

polarization in Germany during the migration crisis in 2015-2016.

To examine the media coverage of the migration crisis, we use the news pictures that the
largest newspapers in Germany published on migration. The news outlets in our sample cover
the full spectrum of political views from left-wing to conservative to right-wing. The news
pictures on migration in these outlets show a diverse set of contents: portraits of individual
migrants, large groups of migrants, migrants as victims, or migrants involved in violent or
illegal actions. To obtain a measure for attitudes to migration, we evaluate each picture by
asking a number of human coders from a representative sample the question “How does this
picture influence an observer’s attitude towards economic migrants?”; answers are provided on
a scale from -5 (very negative, against acceptance of economic migrants) to +5 (very positive,
in favor of acceptance of economic migrants). We then compile for each news outlet the mean
average rating of its migration pictures and use this measure as a proxy for the news outlets’

attitude to migration.

Differences in the mean average rating between news outlets indicate differentiation in
attitudes to migration. In order to evaluate the degree of polarization in the market for news,
we additionally need proxies for the maximal and minimal possible values of the mean average
rating. To obtain these values, we apply the same procedure to a large sample of pictures taken
from political and ideological campaigns that are engaged in favor of or against migration
(henceforth, Pro and Anti migration campaigns). These include the “Green Party”, which
in Germany is very supportive of immigration, and the “Alternative for Germany”, which
proposes to drastically limit immigration. In total, our sample contains 1282 pictures from

news outlets and 391 pictures from ideological campaigns.

We use pictures instead of textual contents for the following reasons. First, news outlets

have discretion over which, if any, news pictures they wish to attach to their news coverage.
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They therefore can highlight certain narratives about immigration. Second, a large literature
in psychology documents that pictures can have persuasive effects (see, e.g., Graber (1990),
Huddy and Gunnthorsdottir (2000), Veneti et al. (2019)). Third, pictures draw a lot of attention,
even if consumers do not read the news article or the headline. They are therefore heavily used
in online media and often occupy a significant amount on the news pages. Fourth, a method
using pictures is portable to other contexts, countries, and media formats (e.g., television).
In psychology, political and communication sciences, researchers already document media
bias using pictures in many studies (Puglisi and Snyder (2015), Veneti et al. (2019)). In media
economics, a small but growing literature examines pictures in addition to news content (e.g.,

Ash et al. (2021)).

As expected, Pro and Anti migration campaigns use very different pictures in their promo-
tional materials. The distance in their mean average rating on the -5 to +5 scale is 1.49. One can
think of this number as the distance between the ends of an “Hotelling street” The question
that arises is, where on this scale (or street) the news outlets are located and how large the
differentiation between them is. We find that the news outlet that uses the most negative
pictures (among news outlets) is on average more positive towards migration than the Anti
migration campaigns, and the news outlet that uses the most positive pictures is more negative
towards migration than the Pro campaigns. The distance between these two outlets on our
Hotelling street is 0.92. Hence, news outlets only use 62 percent of the possible polarization
(differentiation used by campaigns). If we take the influence - reflecting the circulation or
reach — of news outlets into account, this number drops to 33 percent. This effect is driven by

the fact that the most negative news outlet has only a small reach.

Each news outlet shows a diverse set of pictures on migration. To put this variety into
perspective, we calculate for each news outlet the “within-outlet range”, i.e., the mean average

rating of the most positive pictures of this outlet minus the mean average rating of its most
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negative pictures. For most outlets, the most negative sample of pictures has an average rating
that is close to those pictures of Anti migration campaigns, while the most positive sample
of pictures has an average rating that often exceeds that of the Pro campaigns. News outlets
therefore show a broad variety of news pictures. This result is corroborated by the fact that
the topics shown on the news pictures of each outlet are very diverse. This result is interesting
in the context of consumers who wish to obtain an unbiased view on the subject matter.
Mullainathan and Shleifer (2005) suggest that such consumers could just read all the available
news in order to counter media bias. The variety of topics shown in news outlets implies
that even a single outlet provides enough perspectives on the subject of migration to obtain
a relatively unbiased picture. Alternatively, one could argue that most partisan individuals

would find enough material in any news outlet to confirm their views.

The high-frequency nature of our data allows us to examine whether attitudes to migration
and the degree of polarization change over time. Such a change is plausible as the public
opinion on migration changed substantially in Germany from mid-2015 to mid-2016 (an
overview is provided in Chapter 3). The question is therefore whether news outlets follow
consumers and alter their attitude to migration in their reports following the change in public
opinion. Such a finding may also explain the variety of views presented in news outlets when

taking on a static perspective.

We examine the evolution in reporting in the different news outlets by quarter, from the
second quarter of 2015 to the third quarter of 2016. Most news outlets do not systematically
change their reporting as measured by the mean average rating of their migration pictures.
A notable exception is the tabloid Bild, which moves from a fairly positive to a relatively
negative attitude towards migration. In mid-2015, this news outlet essentially defined the
most pro-migration perspective in the media. By mid-2016, it became the most negative news

outlet with respect to migration. This evolution has been documented and it shows up very
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significantly in our data. There is some variation though so that the degree of polarization
as well as the influence-weighted degree of polarization is slightly higher in the individual
quarters than in all quarters taken together. The within-outlet range is large in all news outlets
and in all quarters.

Finally, we study to what extent consumers anticipate the attitudes to migration of news
outlets and the degree of polarization. To this end, we run a short survey on news consumption
and ask subjects to also rate the news outlets and campaigns. For each news outlet and
campaign in our data we ask subjects to estimate the mean average rating of pictures that
this news outlet or campaign, respectively, presents in its reports and advertising materials
on the migration topic. It turns out that subjects correctly estimate the relative positions of
news outlets, except the relative position of the Bild, which is perceived to be very negative
towards migration. Interestingly, subjects on average estimated a degree of polarization of
around 50 percent, which is very close to the actual value from the static analysis. Therefore,
our results suggest that consumers in Germany are aware that the market for news is only
modestly polarized.

The remainder of the paper is organized as follows. In Section 4.2, we present related
contributions. In Section 4.3, we briefly describe the conceptual framework for our analysis. In
Section 4.4, we describe our dataset and how we rated pictures from news outlets and political
campaigns. In Section 4.5, we present our main findings. Section 4.6 concludes. The appendix

contains additional information.

4.2 Related Literature

Our paper contributes to two economic literatures, the literature on media bias and the
literature on attitudes towards migration.

Seminal papers on political media bias are concerned with empirically determining the
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political position of news outlets and measuring different types of media bias, mainly classified
as explicit or implicit biases of news outlets (see Groeling (2013), Puglisi and Snyder (2015),
and Gentzkow, Shapiro and Stone (2016) for surveys; see Kerkhof and Miinster (2021) for
an extensive overview on various media bias measures). In assessing the relative position
of news outlets based on an external, most possibly objective baseline, our paper relates
methodologically to Groseclose and Milyo (2005), Gentzkow and Shapiro (2010), and Freitag
et al. (2021). Groseclose and Milyo (2005) estimate the ideological scores for large US news
media by comparing the coverage behavior — measured as the citation frequency of think-
thanks and policy groups — of news outlets and members of Congress in the US. Relatedly,
Gentzkow and Shapiro (2010) develop an index to measure media slant by analyzing the degree
of similarity of US daily newspapers’ textual coverage to phrases used by members of Congress.
Most recently, Freitag et al. (2021) present a novel measure of the political position of German
news outlets by analyzing news items that German Members of Parliament (MPs) shared on
their Twitter account (see, e.g., Dallmann, Lemmerich, Zoller and Hotho (2015), Dewenter,
Dulleck and Thomas (2016), and Garz, Sérensen and Stone (2020) for further studies proposing

alternative measures of political media bias of news outlets in Germany).

Our paper deviates from the existing literature in two aspects. First, our approach comple-
ments the existing literature on political media bias by offering a measure that goes beyond
the traditional left-right classification of news outlets. We measure polarization of news
outlets by exploiting the news content from ideological pro- and anti-migration campaigns
as a natural baseline mirroring the possible spectrum in the attitudes to migration. Second,
our approach of measuring a news outlet’s relative position and polarization in the market
for news incorporates a large-scale, representative sample of news consumers. Approaches
based on human coders to rate the news content may generate more holistic measures of news

outlets actual political or ideological position. Additionally, our paper contributes to a growing
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field in media economics analyzing news content of pictures (see, e.g., Ash et al. (2021))." Ash
et al. (2021) examine news pictures published in the web articles of the New York Times and
Fox News between 2000 and 2020 to investigate gender- and stereotype-related biases.

The literature studying the attitudes towards migration has received strong attention in
recent years, particularly caused by the 2015-16 migration crisis (see, e.g., Bansak et al. (2016),
Alesina et al. (2018), Farris and Mohamed (2018); see Hainmueller and Hopkins (2014) for an
extensive survey in the field of political science). Based on a large-scale survey experiment,
Bansak et al. (2016) carve out migrants’ personal characteristics that shape respondents’
willingness to accept refugee migrants. Subjects were asked to evaluate 180,000 profiles of
refugee migrants based on nine relevant attributes. They document that refugee migrants
with higher employability or severe vulnerabilities receive the most support, and that the
probability to accept refugee migrants significantly declines when having males instead of
females in the profiles. Alesina et al. (2018) conduct a large-scale survey experiment to examine
how natives in the US perceive migrants. The authors uncover several misperceptions that
respondents may have about migrants. Respondents do not only strongly overestimate the
number of migrants, but also tend to have pessimistic views towards migrants more generally.
In fact, even providing favorable information about migrants seems to have no lasting effect
on the respondents’ attitude towards migration. Alesina et al. (2018) find a link between
migration and redistributional preferences: the support for redistribution decreases in the
share of migrants within a region. In the search of roots and reasons that might explain the
pessimistic view on migrations, news media is often criticized for framing migration as a
threat, highlighting illegality or criminal behavior of migrants (Farris and Mohamed (2018),
Alesina et al. (2018)). We contribute to this end by offering a novel, holistic, and affordable

approach to measure attitudes towards migration and polarization in the market for news.

'In psychology, political and communication sciences, several works already document media bias using pictures
(Puglisi and Snyder (2015), Veneti et al. (2019)).
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Our results provide valuable insights to the debate critically challenging the role of the news

media as a catalyst of polarization in the context of migration.

4.3 Conceptual Framework

In this section, we describe a parsimonious formal setting for our analysis. It builds on the
conceptual framework introduced in Chapter 3, Subsection 3.3. In Subsection 4.3.1, we briefly
present the formal procedure to determine the degree of polarization in the market for news.
In Subsection 4.3.2, we describe how we measure an outlet’s attitude to migration by using a

representative survey.

4.3.1 Attitudes to Migration and Polarization

The formal framework for our analysis builds on the Hotelling street setting introduced in
Chapter 3, Subsection 3.3. There are n news outlets in the market for news with generic
element i. A news outlet i chooses an attitude towards migration z; € [z, 2] C R; 21
denotes the most positive feasible attitude towards migration and x p the most negative feasible
attitude. Assume these extreme values to be the attitudes of ideological campaigns towards
migration. The subscripts L, R then can be seen as the political or ideological stance of
campaigns, where L denotes the attitudes of the left (pro-immigration campaigns) and R of
the right (anti-immigration campaigns). We therefore have x;, > zp and x; € [z, xg] for all

news outlets 7. Our measure of polarization is then given by

max;{x;} — min;{z;}

(4.1)

polarization measure = A =
T, — TR

In words, the degree of polarization in the market for news is defined as the ratio between

the maximal difference in attitudes to migration in the market for news and the difference
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in attitudes to migration of the opposing ideological campaigns. The polarization measure
takes on values between zero and one.”> A value near zero indicates that there is almost no
polarization in the market for news as all news outlets take on roughly the same attitude
towards migration. A value near one indicates that news outlets fully exploit the possible
spectrum of attitudes towards migration.

As indicated in the last chapter, news outlets differ significantly in the influence they
have in the market for news, rendering the basic measure of polarization in Equation 4.1 to
exaggerate the degree of polarization by overweighting smaller, outlying news outlets. To
adequately account for the influence of news outlets, we use an influence-weighted measure

of polarization, as defined in Equation 3.4 in Chapter 3.

4.3.2 Measuring Attitudes towards Migration

In Chapter 3, we used the gender composition, group size, and topics of news pictures to
determine a news outlet’s attitude to migration. These are very specific measures that most
likely do not reflect all aspects of news pictures. In order to obtain a more holistic measure, we
apply the following procedure. We evaluate each picture by asking a number of human coders
from a representative sample the question “How does this picture influence an observer’s
attitude towards economic migrants?” The answers are provided on a scale from —5 (very
negative, against acceptance of economic migrants) to 45 (very positive, in favor of acceptance
of economic migrants). We compile for each picture the average rating submitted by the coders.
A news outlet ¢’s attitude to migration x; is then the mean average rating of all pictures of
this news outlet. To obtain the bounds on attitudes to migration =, z g, we apply the same
procedure to a sample of pictures taken from political and ideological campaigns that are

engaged in favor of or against migration.

*In our empirical analysis, we will find a degree of polarization larger than one in two specific cases (which is
driven by some extreme outliers). We will discuss this in more detail at a later stage.
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The pictures shown in a news outlet will typically exhibit different average ratings since they
show a diverse set of motives. To describe the extent to which a news outlet offers different
perspectives on migration, we introduce a measure that captures this diversity. We call it the
within-outlet range (W OR hereafter). The within-outlet range of news outlet ¢, WOR;, is
defined as the difference between the means that the sample split creates, that is, the mean
average rating of the most positive pictures of an outlet minus the mean average rating of
the most negative pictures of the same outlet. The threshold for this sample split is a news
outlet’s mean average rating x;, so that the most positive pictures of an outlet equals the set
of news pictures having an average rating that exceeds x; of that outlet. Conversely, the most
negative pictures of an outlet equals the set of news pictures having an average rating being
below of that outlet’s x;. The W OR; takes on values between zero and ten. If WOR; = 0,
then all pictures exhibit exactly the same average rating. If WOR; = 10, the most positive
sample of pictures exhibits an average rating of 5 and the most negative sample of pictures

exhibits the average rating of —5.

4.4 Data

For our analysis, we combine three datasets. First, we use a sample of all news pictures that
the most influential news outlets published in their news stories on migration during the
2015-16 migration crisis in Germany. We describe this dataset in more details in Subsection
4.4.1. Second, we use data on pictures of political and ideological campaigns, i.e., pro- and
anti-migration campaigns that clearly position themselves as in favor of or against immigration.
We provide more detail on this dataset in Subsection 4.4.2. Third, for our main analysis, we use
a unique dataset coming from a representative, large-scale survey conducted in collaboration
with Forsa, one of Germany’s leading polling institutions, to evaluate the pictures from the

first two datasets. We describe this survey in detail in Subsection 4.4.3.
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4.4.1 Data 1: News pictures sample from news outlets

Dataset 4.4.1 provides our final sample of news pictures shown to our subjects in the Forsa
survey. This dataset is a stratified, randomized sample from the news pictures in Dataset 3.4.1
introduced in Chapter 3. Dataset 3.4.1 provides a unique collection of news pictures that the five
largest and two minor, but extreme, German newspapers published in their news stories on the
2015-16 migration crisis between April 2015 and September 2016. We consider the following
nationally distributed newspapers: Junge Welt (W), Tageszeitung (TAZ), Sueddeutsche Zeitung
(S2), Bild-Zeitung (Bild), Frankfurter Allgemeine Zeitung (FAZ), Die Welt (Welt), and Junge
Freiheit (JF). These news outlets differ with respect to their political orientation, market share
and influence, as well as frequency of publication (see Subsection 3.4.1 in Chapter 3. for an
extensive description of this dataset). Further, while the TAZ, SZ, FAZ, and Welt are considered

as quality newspapers, the Bild is the only nationally distributed tabloid in Germany.

Our randomization protocol is as follows. Since our news outlets also differ in the number
of news pictures they have published, we first ensure by stratification that our sample is
proportionally balanced on newspaper-level. Second, we randomly assign a set of news
pictures to our final sample for each news outlet. In total, our sample consists of 1282 news
pictures, which is approximately 50 percent of all news pictures’ in the original sample. To
check for successful sample balance with respect to our main variables which include gender
composition, group size, and topics (see Subsection 3.3.2 in Chapter 3 for motivation), we run

the following Binary Logistic regression for each news outlet:

Sample; = By + BcenderShareMales; + Barigrants Migrants; + B}OpicTopici + ﬁbum,tWQi + €, (4.2)

where the dependent variable Sample; is a binary and indicates whether or not picture ¢ from

the respective news outlet is in the sample (1=in the Forsa sample, O=not in the Forsa sample).
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The independent variable ShareM ales; reflects the share of male migrants represented in
picture ¢, Migrants; reflects the overall number of migrants in picture ¢. T'opic; is a vector
of topic dummies. To ensure that our sample is also proportionately balanced over time, we
also consider Q; that reflects a vector of quarter-specific dummies. Columns 3 to 9 in Table
C.1 show the results of these regressions for all news outlet and illustrates that our sample is

well-balanced.

4.4.2 Data 2: Pictures sample from ideological campaigns

Dataset 4.4.2 provides our final sample of pictures from ideological campaigns that are used in
the Forsa survey. This dataset is a randomized sample of pictures originating from ideological
campaigns. These are defined as organizations that actively advertise their ideological agenda,
which is either in favor of or against immigration, on their websites and social media. According
to its definition in Chapter 3, the event of the 2015-16 migration crisis is central to the agenda of
the campaigns (see Subsection 3.4.1 in Chapter 3 for further details on the selection criteria and
procedures of this dataset). Ideological campaigns include news outlets with extreme positions,
political parties, citizen associations, and non-government organizations. Each picture in
the final collection thus originates from either a pro- or an anti-immigration campaign. Our
sample consists of 391 randomly drawn pictures, which corresponds to around 50 percent
of the entire number of pictures from ideological campaigns. Columns 2 and 10 in Table C.1

show the respective balance regression results for each ideological campaign.

4.4.3 Data 3: Large-scale, representative survey experiment

Our third dataset stems from a survey with M = 2000 subjects that is representative for
the population in Germany. The survey was conducted in collaboration with Forsa, one of

Germany’s leading market research institutions, between April and May 2021. This survey
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involves three parts. Not all of them are relevant for the present paper. Nevertheless, for the

sake of completeness, we describe all of them in the following.

Part 1: Scores of pictures In the first part of the survey experiment, each subject was
asked to evaluate a randomly assigned set of 20 pictures from Datasets 4.4.1 and 4.4.2. Before
subjects were asked to rate the sample pictures, they were generically informed about the
sources of the pictures in Datatsets 4.4.1 and 4.4.2 and that these were shown in the context of
the 2015-16 migration crisis by the news media and/or ideological campaigns. For each picture,
we asked subjects the following question: “How does this picture influence an observer’s
attitude towards economic migrants?” The answer had to be provided on a Likert scale from
—5 (very negative, against acceptance of economic migrants) to +5 (very positive, in favor
of acceptance of economic migrants). Additionally, subjects could choose the option “do not
know/no indication” (only for o0.04 percent of the pictures this option was chosen). Each
picture was evaluated independently by around 20 subjects. Subjects were not provided with
any information about the pictures’ sources. However, the news pictures of the Bild are lightly
watermarked with the Bild’s parent company name. Thus, the news pictures of the Bild were
evaluated in a separate session. Figure 4.1 shows the distribution of the average ratings of the

overall picture sample (N = 1673) from news outlets and ideological campaigns.
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Histogram of pictures' score
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Figure 4.1. Histogram: Average rating of the pictures, (pooled) from news outlets and ideological
campaigns.
Notes: The histogram in Figure 4.1 starts at value -4.41 and its bins have a width of 0.24. The red line in Figure 4.1
illustrates the kernel density.

Part 2: Scores of news outlets In the second part of the survey, each subject was asked to
rate the news outlets from dataset 4.4.1 and the ideological campaigns from dataset 4.4.2 with
respect to their attitude towards migration during the 2015-16 migration crisis in Germany.
Specifically, we asked the following question: “Please, estimate how the pictures of a particular
news outlet influenced an observer’s attitude towards economic migrants” Again, answers had
to be provided on the scale from —5 (very negative, against acceptance of economic migrants)
to 45 (very positive, in favor of acceptance of economic migrants).3 Subjects could also choose
the options “do not know” and “do not know the news outlet” The seven news outlets were

shown in a random sequence.

3Notice that the subjects were told at the introduction of the survey that the pictures, which the would see and
evaluate in Part 1, were published by the news media in 2015-16. Since they had no information about the
pictures’ underlying source (expect for some pictures of the Bild which exhibited light watermarks), they could
not match pictures to news outlets. Thus, subjects had to hypothesize what kind of pictures a given outlet
would use.
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For the ideological campaigns, we adjusted this question as follows. We asked subjects to
imagine an organization (political party, campaign) that advocates for or against accepting
economic refugees and provided some examples of these organizations. Then we asked subjects
the same question as above, for pictures that such an organization would use in its promotional

materials (on websites, blogs, flyers, posters, etc.).

Part 3: Media use survey and political preferences In the third part of the survey, we
first measured news consumption of the subjects. Specifically, we asked each subject about the
sources of information that he or she would use in order to obtain information about the latest
news on politics, business, and society. Subjects were provided an extensive list of potential
news sources (radio, TV stations, podcasts, social media, newspapers, and magazines; see
Figure C.14 in the appendix for the related question in the Forsa survey). We requested them to
state the average number of days per week on which they consume these news sources. Finally,
we asked subjects about their basic demographics and measured their political preferences. To
this end, we asked subjects to position themselves on a one-dimensional left-right political

spectrum, and to indicate their preferred political party (from the German political system).

4.5 Results

In this section, we investigate the attitudes to migration and the polarization of news media
using the concept outlined in Subsection 4.3. First, in Subsection 4.5.1, we adopt a static
perspective and compare the mean average ratings of the news outlets in our sample for the
time frame between Q2/2015 and Q3/2016. Then, in Subsection 4.5.2, we analyze the dynamics
in the attitudes to migration and polarization for this time frame. During this period the public
opinion with respect to migration changed substantially, and our data allows us to examine

the extent to which news outlets reacted to this development. Finally, in Subsection 4.5.3, we
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study in more detail which aspects of news pictures on the migration topic influence their

average ratings in our survey.

4.5.1 Static polarization

Figure 4.2 shows the mean average ratings of the pictures published by the news outlets
and ideological campaigns in our sample. We treat these values as a proxy for the attitude
towards migration of an organization (z;). As expected, the mean average ratings of the
ideological campaigns mark the endpoints of the spectrum. That is, the mean average rating
of pro-migration campaigns (z) is 0.46 (sd = 1.05), while the mean average rating of anti-
migration campaigns xr equals —1.03 (sd = 1.20). The difference of 1.49 units between pro-
and anti-immigration campaigns is statistically significant (two-sided t-test, p-value = 0.00)

and can be interpreted as the length of our “Hotelling street.”

Pro
Jw
TAZ
—e—
sz
Bild
FAZ

Welt
—e—

T T T T T T T

0
Average Score

Figure 4.2. Result: Static polarization.

Notes: The Figure 4.2 shows the mean average rating and its 95% confidence interval for both news outlets and
ideological campaigns. The mean average rating is derived from the subjects’ responses on the Likert scale.

Next, we consider the mean average ratings for the news outlets in our sample. As Figure
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4.2 shows, the right-leaning JF exhibits the most negative mean average rating with a value
of —0.76 (sd = 1.22). In contrast, the left-leaning SZ adopts the most positive attitude to
migration with a mean average rating of 0.16 (sd = 1.19). In both cases, the difference
between news outlets and the corresponding ideological campaigns is statistically significant
(t-test, p-values < 0.06). Hence, the ideological campaigns exhibit the most extreme attitudes
towards migration on both ends of the spectrum. We obtain a static polarization measure of
A" = 0.62. Therefore, news outlets exploit around 60 percent of the maximal possible
differentiation.

Most of the other news outlets are closely located around a mean average rating of zero
and hence closer to pro- than to anti-migration campaigns: TAZ —0.02 (sd = 1.12), W 0.03
(sd = 1.18), and Welt 0.07 (sd = 1.24). Similarly, the tabloid Bild’s mean average rating
is 0.04 (sd = 1.39). The only exception is the FAZ, which exhibits a rather negative mean
average rating of —0.40 (sd = 1.17). Overall, we find that news outlets are roughly ranked
according to their political left-right orientation (see Chapter 3.4.1 for details on the political
leaning of the news outlets).

The news outlets in our sample differ substantially in their reach, see Table C.2 in the
appendix. Specifically, the two politically extreme news outlets JW and JF are relatively
small and consumed at most by one percent of our subjects. The TAZ, SZ, FAZ, Welt, and the
tabloid Bild have a substantially larger reach in the market for news in Germany. Yet, these
influential news outlets also differ in their reach. In order to take reach into account, we use

the influence-weighted polarization measure from Equation 3.4 in Chapter 3 and obtain an

score

influence-weighted polarization measure of A7% .

= 0.33. Hence, the degree of polarization

is even smaller if we take news outlets’ reach into account. We summarize our results.

Result 1. The mean average rating of the pro-migration campaigns is significantly higher than

that of anti-migration campaigns. Most of the influential news outlets have a mean average rating
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around zero. The degree of polarization based on the pictures’ average score equals A*°" = 0.62.
When taking the reach of news outlets into account, we obtain an influence-weighted polarization

score —
measure of AyTIN, = 0.33.

The standard deviation of the pictures’ average ratings indicates that each news outlet shows
a broad variety of pictures. Figure 4.3 shows the distribution of the average rating of pictures
for each news outlet and ideological campaigns. To further put this variety into perspective,
we consider in the following the within-outlet range W OR of news outlets, as defined in
Subsection 4.3.2. It is defined as the mean average rating of the most positive set of pictures
(zF) minus the mean average rating of the most negative set of pictures (z) of a given news
outlet 7, where the split between positive and negative pictures was made according to the
threshold of that outlet (which equals the mean average rating of that outlet, x;). We interpret
the within-outlet range as a measure for the diversity of viewpoints that a news outlet offers
with respect to the topic of migration. To evaluate the within-outlet range, we recall that the

difference in the mean average ratings between the ideological campaigns was 1.49.
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Figure 4.3. Histogram: Average rating of the pictures, by news outlets and ideological campaigns.

Notes: The black vertical line in Figure 4.3 marks the reference value of zero on the x-axis.
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Column 6 in Table 4.1 shows the within-outlet range of news outlets. We find that it is
substantial for all of them. For all outlets, the negative sample of pictures is on average rated as
almost as negative as (or even more negative than) the pictures of the anti-migration campaigns.
Except for the right-leaning JF, the positive set of pictures is rated more positively than the
pictures of the pro-migration campaigns on average. For all news outlets, the within-outlet
range is 1.80 or larger and hence exceeds the difference between pro- and anti-migration
campaigns of 1.49. Overall, this finding suggests that each news outlet tends to provide diverse

views on the topic of migration. We summarize this in our second main result.

Result 2. Each news outlet provides broad perspectives on the topic of migration. For each outlet, the

within-outlet range exceeds the difference in attitudes to migration of the ideological campaigns.

Lastly, our data allows us to study to what extent news consumers anticipate attitudes
towards migrants of news outlets and the level of polarization among these outlets. Figure 4.4
shows the estimated mean average rating of the news outlets and ideological campaigns based

on subjective ratings by respondents (see Part 2, Subsection 4.4.3).

For each news outlet in Dataset 4.4.1 and campaign in Dataset 4.4.2 we asked subjects to
estimate the mean average rating of pictures that the news outlet and campaign, respectively,
used in their news stories and promotion materials. Let #; denote the mean average rating of
the pictures of outlet ¢ estimated by the subjects in the Forsa survey.

Overall, we find that subjects fairly correctly estimate the relative position of news outlets.
The exception is the position of the tabloid Bild, which subjects estimated to have very negative
attitudes towards migration. Column 7 in Table 4.1 summarizes the estimated mean average
rating of news outlets and campaigns. Further, we find that subjects on average estimate a
degree of polarization of 54 percent, which is very close to the actual level of polarization in

the static analysis (see Result 1). We summarize our results.
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Figure 4.4. Result: Estimated Polarization.

Notes: The Figure 4.4 shows the estimated mean average rating and its 95% confidence interval for both news outlets
and campaigns. The mean average rating represents the subjects’ estimation on the Likert response scale.

Result 3. Consumers estimate the relative position (in terms of mean average rating) of the news
outlets in our sample mostly correctly. One notable exception is the relative position of the tabloid
Bild, which is estimated to be more negative. The estimated degree of polarization is 0.54 and

therefore close to the actual value from Result 1.

Table 4.1 summarizes the attitudes to migration of news outlets and campaigns from our

Results 1-3.
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Table 4.1. Attitudes to migration of news outlets and ideological campaigns.

Observations  x; a:’L xlé WOR,; Ti

Pro 197 0,46 2,29
JW 118 0,03 1,03 -0,93 1,95 0,98
TAZ 201 -0,02 0,92 -0,88 1,80 0,83
SZ 336 0,16 1,12 -0,79 1,91 0,62
Bild 200 0,04 1,23 -1,04 2,27 0,32
FAZ 151 -0,4 0,67 -1,30 1,96 0,24
Welt 207 0,07 1,07 -0,94 2,00 -0,65
JF 69 -0,76 0,33 -1,65 1,99 -1,80
Anti 194 -1,03 -2,86

Notes: Tables 4.1 provides a summary of the news outlets’ and campaigns’ attitudes towards migration. Column 3
shows the actual values of mean average rating (x;) that we derived based on the pictures’ rating. Column 4 shows
the mean average rating of the positive set of pictures after the sample split ( z% ). Analogously, Column 5 shows the
mean average rating of the negative set of pictures after the sample split ( ). Column 6 provides the within-outlet
range of a news outlet (W OR;). Finally, Column 7 indicates the estimated mean average rating of pictures () that
subjects link to news outlets and campaigns.

4.5.2 Time Trends in Attitudes to Migration and Polarization

In the period between Q2/2015 and Q3/2016, the public opinion on migration shifted signifi-
cantly in Germany. On average, people became much more critical with respect to economic
migration, mostly due to fiscal and security concerns (Subsection 3.2.2 in Chapter 3 provides
an extensive overview of this matter). Our data allows us to test whether news outlets followed
this development in their coverage, or whether they kept their attitude towards migration
stable over time. In the following, we first consider the news’ outlets attitudes to migration
from a dynamic perspective. Then we study polarization and within-outlet range dynamics in
the market for news. In both cases, we aggregate data on the quarter-level, i.e., we consider

the developments from quarter Q2/2015 to quarter Q3/2016.
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Figure 4.5. Average rating of pooled news pictures from Q2/2015 to Q3/2016.

Notes: The Figure 4.5 shows the mean average rating of news pictures and its 95% confidence interval.

Figure 4.5 shows the mean average rating of all news pictures for the six quarters of interest.
As the regression in Column 1 of Table C.4 shows, we find that the quarter-dummy variable
coefficients are mostly insignificant, indicating that the mean average rating of news pictures
remains stable over time relative to the benchmark quarter Q2/2015. Exceptions relates to
Q4/2015 and Q3/2016, where the quarter-dummy variable coefficients of —0.26 and —0.32 are
significant, indicating that the average rating of news pictures in Q4/2015 and Q3/2016 are
relatively smaller than in Q2/2015.

Next, we consider the dynamics of the individual news outlets. Figure 4.6 shows the mean
average rating for each news outlet in our sample from Q2/2015 to Q3/2016. Table C.4 shows
the results from a linear regression where, for each news outlet, the dependent variable is
the mean average rating and the independent variables are quarter-dummies; the benchmark
quarter is again Q2/2015. We find that most news outlets roughly maintain their attitude

towards migration over time. The change from Q2/2015 to Q3/2016 is particularly small (and
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sometimes even positive) for the left-leaning news outlets SZ, TAZ, and JW. It is somewhat
larger for the conservative news outlets FAZ and Welt, but still not significant. A notable
exception is the tabloid Bild: it significantly changed its attitude to migration from a very

positive attitude in quarter Q2/2015 to a fairly negative one in quarter Q3/2016 (see Column 5

in Table C.4).
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Figure 4.6. Average rating of pictures from Q2/2015 to Q3/2016, on news outlet-level.

Further, we consider polarization from a dynamic perspective. Table C.3 shows the value
of our polarization measure A for each quarter from Q2/2015 to Q3/2016. Overall, we find
that the degree of polarization is larger in a dynamic perspective. The value of A varies
between 0.57 and 1.11; in two quarters, the difference in the mean average rating between
the most positive and the most negative news outlet exceeds the difference between pro- and
anti-migration campaigns. This result has to be taken with caution since in some quarters the
number of news pictures on migration is rather small for some outlets (in particular, this holds
for the JF, which drives the results on polarization). When we take the news outlets’ range
into account, the degree of polarization declines and remains relatively stable with values
between 0.23 and 0.47. The influence-weighted polarization is smallest in the quarter in which

the public sentiment towards migration in Germany was relatively positive (Q3/2015), and
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highest in Q2/2016. We summarize these results as follows.

Result 4. Most news outlets roughly maintain a stable attitude towards migration from Qz/2015 to
Q3/2016. A notable exception is the tabloid Bild, which moves from a fairly positive to a relatively
negative attitude towards migration. Time-specific measures of polarization tend to be larger
than the static polarization measure. However, the influence-weighted polarization is never larger

than 47 percent of the difference between pro- and anti-migration campaigns.

In a final step, we analyze the dynamics of the news outlets’ within-outlet range in our
sample. In Subsection 4.5.1, we learned that all news outlets show a diverse set of pictures
in their news stories on migration. The within-outlet range even exceeds the differentiation
of ideological campaigns. This result could be driven by two patterns: First, news outlets
maintain a large within-outlet range over time. Second, news outlets have a small within-outlet
range at a given moment, but vary their attitude towards migration over time. We examine

which hypothesis better explains the finding from the static analysis.

Table C.5 shows the within-outlet range of news outlets for each quarter from Q2/2015
to Q3/2016. While there is some variation in the within-outlet range over time, it is fairly
large for all quarters and news outlets. It varies between 1.24 (FAZ in Q2/2016) and 2.80 (JF in
Q2/2015). This finding supports the first hypothesis from above: News outlets continuously
provide a large variety of perspectives on the topic of migration. We summarize this finding

as follows.

Result 5. All news outlets continuously maintain a large within-outlet range from Qz2/2015 to

Q3/2016.
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4.5.3 Potential drivers of pictures’ average rating

In this subsection, we explore the determinants affecting the average rating of the pictures.
At this end, we use the three main metrics proposed in Chapter 3 as natural candidates for
being drivers of subjects’ responses: gender composition, group size, and topics of pictures.
Following the variables’ motivation in Chapter 3, we formulate three hypotheses: First, pictures
with a higher share of non-male migrants (i.e., the share of females and children) obtain ceteris
paribus a more positive evaluation, so that we expect a strongly significant positive association
between the share of non-males and the average rating of pictures. Second, pictures showing
a larger group size obtain ceteris paribus a more negative evaluation; we expect a strongly
significant negative association between different categories of group sizes and the average
rating of pictures. Third, pictures representing negative aspects of migration (e.g., criminal
acts, security issues, overloading social and economic systems) obtain ceteris paribus a more

negative evaluation than those displaying migrants in a positive context (e.g., work, education).

We estimate the following OLS regression

AvgScore; = By + BgenderShareNonMales; + ﬁ&,oquroupsizei + ,B’TopiCTopici +e, (4.3)

where AvgScore; indicates the average rating of picture i. ShareNonM ales; reflects the
share of non-male migrants, while Groupsize; is a vector of group size dummies containing
“Portrait (1 migrant)”, “Small (2-4 migrants)”, “Medium (5-15 migrants)”, “Big (16-25 migrants)”,
and “Mass (>25 migrants)”. We adapt this classification of group size dummies from previous
papers studying news pictures of migrants (see, e.g., Zhang and Hellmueller (2017)). Topic; is

a vector of topic dummies including “Sea/Vessel”, “Route”, “Asylum Homes”, “Socio-economic

Challenges”, “Security Issues”, “Integration” , “New Life”, “Portraits”, and “Other”.
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Following our hypotheses from above, the coefficients of interest are Sgender, BGender, and
BTopic- BGender measures the change in the average picture rating associated with a one unit
change in the share of non-males, ceteris paribus. B¢y measures the change in the average
rating associated with a change in group size relative to the omitted benchmark category
“Portrait (1 migrant)”, ceteris paribus. Finally, B7,p;c measures the change in the average rating
associated with a change in the topic relative to the omitted benchmark category “Route”,
ceteris paribus. Both omitted benchmark categories (“Portrait (1 migrant)” and “Route”) have
average ratings roughly around zero.

Table 4.2 shows the results of the regression in Equation 4.3.
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Table 4.2. Potential drivers of the average ratings of pictures

(1) &) (3)

Average Rating  Average Rating  Average Rating

Share non-males 1.274™* 1.155"* 1.170"**
(0.090) (0.099) (0.077)
Small (2-4 migrants) 0.026 -0.101
(0.149) (0.087)

Medium (5-15 migrants) -0.326" -0.432™*
(0.159) (0.109)

Big (16-25 migrants) -0.440"** -0.669™**
(0.123) (0.114)

Mass (>25 migrants) -0.803"* -0.969™**
(0.144) (0.172)

Sea/Vessel 0.881°**
(0.119)
Asylum Homes -0.203
(0.112)

Socio-economic Challanges -0.565*
(0.048)

Security Issues -0.809™**
(0.085)

Integration 1.110"**
(0.169)
New Life -0.009
(0.127)

Portraits -0.613
(0.098)

Other -0.312**
(0.110)
Constant -0.551"* -0.294* -0.158*
(0.133) (0.136) (0.073)

R? 0.159 0.204 0.375
N 1673 1673 1673

Notes: OLS Regression. Robust standard errors in parentheses. Standard errors are clustered on news outlet level. The
dependent variable is the average rating of pictures, resulting from the subjects evaluation on the Likert response
scale. Share non-males reflects the relative share of females and children among migrants shown on a picture. “Small
(2-4 migrants)”, “Medium (5-15 migrants)”, “Big (16-25 migrants)”, and “Mass (>25 migrants)” are dummy variables
equal to 1 if the number of migrants falls into the corresponding range; “Portrait (1 migrant)” is the omitted baseline
category. “Sea/Vessel”, “Asylum Homes”, “Socio-economic Challenges”, “Security Issues”, “Integration” , “New Life”,

“Portraits”, and “Other” are dummy variables equal to 1 if the underlying picture matches to that topic; “Route” is the

omitted baseline category. *p < 0.10,"" p < 0.05,"** p < 0.01.



4.6 Conclusion

We find support for all three hypotheses, see Column 3 in Table 4.2. The coefficient Sgender
has a positive value of 1.17 and is highly significant, statistically supporting the association
between the share of non-males and positive ratings of pictures (Hypothesis 1). For all group
size categories larger than “Small (2-4)”, the coefficient B¢y oy is negative and highly significant,
which is mainly in line with Hypothesis 2. Interestingly, we find that the magnitude of the
negative coefficient B0y increases as the group size categories rise. For instance, Mass-
pictures are evaluated on average, and relative to the benchmark category of Portrait-pictures,
more than twice as negative as Medium-pictures. Lastly, we find that pictures showing negative
aspects of migration (e.g., criminal acts) are statistically strongly associated with negative
average rating of pictures, while the opposite holds for pictures representing positive aspects.

This result supports our Hypothesis 3.

4.6 Conclusion

In this paper, we studied attitudes to migration and the corresponding degree of polarization
in the market for news. To evaluate the attitude towards migration of a news outlet, we
used a novel method: The rating of news pictures published by this outlet in its coverage on
migration generated by human coders. This method exploits the fact that news outlets have
full discretion over which pictures (if any) they want to show in their news stories.

We found that news outlets are differentiated with respect to their attitudes towards mi-
gration. This differentiation roughly reflects their political views. Importantly, the degree of
polarization is significantly smaller than the maximal possible degree of differentiation as
defined by the advertising material of ideological campaigns. Therefore, the coverage in news
outlets is not as polarized as the views of ideological campaigns that are in favor of or against
economic migration. Interestingly, all news outlets show a large variety of pictures and thus

offer very different perspectives on the topic of migration.
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4 Polarization and the Markets for News

The setting of our study allowed us to test whether the coverage in news outlets follows
the public opinion on migration or remains stable over time. During the migration crisis in
Germany, public opinion worsened over time in the German population due to fiscal and
security concerns. We found that the news outlets’ attitudes to migration mostly did not follow
this trend. A notable exception is the coverage of the tabloid Bild, which was very supportive
of migration at the beginning of the crisis in 2015 and became very critical in 2016. Therefore,
it is difficult to draw a general conclusion for the demand and supply debate from our results.
It seems that news outlets with high reputation for accurate reporting do not easily change
their attitude towards a topic even when public views on this topic change. However, news
outlets with less reputation may react more flexibly towards changes in public sentiment.

Our method is very flexible and can be applied to different contexts. For example, one
could study news outlets’ attitudes to a number of different topics such as economic policy,
inequality, climate change, or party politics. Moreover, since our method only uses news
pictures, it allows to compare the news outlets’ attitude between different regions or countries,
overcoming major concerns related to natural language processing. This could be a promising

next step to better understand attitudes to migration across societies.
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5 Conclusion

This thesis advances our understanding of the economics of credence goods. In credence goods
markets, specialized or qualified experts offer goods and services that consumers wish to
consume. Even after having consumed a credence good, consumers typically cannot accurately
assess its quality. These informational asymmetries provide leeway for experts to behave
opportunistically, which may lead to socially harmful market outcomes.

Motivated by phenomena from real-world markets for expert services, this thesis zooms in
on two particular aspects.

First, in Chapter 2 the thesis carves out an efficiency-based justification for regulation
policies, specifically designed for markets for expert services. The key purpose of price
regulation in this context is to ensure a sufficient level of income for experts, thereby stimulating
their preferences’ moral part making them provide higher service qualities. Yet, if market entry
is endogenous, price regulation incentivizes new experts to enter the market, which counteracts
the intended purpose. Hence, capping the entry of experts restores the effectiveness of price
regulation. Our theory presents a novel economic intuition on why a joint regulation of prices
and entry, which exists in many real-world credence goods markets, can be indeed a useful
policy. Our analysis also opens a set of interesting further research questions. Theoretically, it
would be interesting to illuminate how the composition of experts changes in response to a
change in the experts’ income level if experts have heterogeneous social preferences. Which

types of experts select to enter the market if incomes increase and which types might quit?
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5 Conclusion

Empirically, it would be interesting to investigate the link between the income of experts
and service quality and to explore differences across distinct credence goods occupations and
countries. Takeaways from these analyses would inform policymakers on (re-)designing the

markets for expert services.

Second, the thesis proposes and applies in Chapters 3 and 4 a novel conceptual framework
to measure attitudes towards migration and polarization in the market for news. In evaluating
media polarization, a general obstacle relates to finding an adequate approach to objectivize
the observed differences among news outlets. In the concrete context of the 2015-16 migration
crisis, we exploit the coverage of ideological organizations (pro- and anti-migration campaigns)
as a baseline to define the possible spectrum of attitudes to migration. Based on three unique,
large-scale datasets, the news outlets’ attitudes to migration and the degree of polarization
are measured both statically and over time. Chapters 3 and 4 offer consistent insights. News
outlets exploit approximately between 50 to 60 percent of the differentiation used by ideological
campaigns. Polarization drops to approximately 30 percent if taking the reach of news outlets
into account. Additionally, we find that each news outlet shows diverse aspects of migration.
Apart from the tabloid Bild, news outlets largely maintain their relative attitudes to migration
over time, despite a notable shift in the public sentiment on migration over 2015-16. Given the
flexibility of our approach, it offers several extensions and directions for future work. First,
the used methodology can be adapted to different issues and settings. For instance, one could
study news outlets’ attitudes to a number of other significant issues such as global pandemic,
economic policy, inequality, climate change, or party politics. Second, it can be applied to
explore the attitudes of news outlets towards migration and polarization across countries,
especially political regimes. Using news pictures may overcome major methodological concerns
associated to natural language processing that might arise when comparing textual contents

in different languages. Another avenue of research is the development of measures that unifies
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both pictorial and textual content of news. Here, it would be interesting to analyze whether
pictures and texts in a news story are aligned in the sense that they convey similar messages.

Finally, our approach could be applied to study polarization across different media outlets,

such as TV news or social media.
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A Appendix to Chapter 2

A.1 Omitted Proofs

This section collects all proofs omitted from the main text.

A.1.1 Discussion of Assumption (2.6)

To gain insights about the properties of W, v, and ¢, under which assumption (2.6) holds, we

rewrite the expert’s quality choice as a direct choice of consumer utility. In particular, using
up = v(ap) —py ,
we can write expert utility as (in the bilateral setting of Section 2.4)
Ue = W(pp — &(up + pp)) + up -

Here, &(z) = c(v~!(x)) measures the cost of providing utility-from-treatment (i.e., utility
gross of the price) of x to the consumer.
Given a price offer pp, expert e now chooses u; to maximize her utility %.. The derivative

of u, with respect to uy, is

—W(pp — &(up + pp))& (up +pp) + 1.
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By assumption (2.4), this derivative is weakly negative at p, = ¢(v(0)) and up = v(0)—¢é(v(0)).

For concreteness, suppose now that this assumption indeed holds exactly, that is,

W (0)& (0(0)) =1 .

Then, since the second derivative of ., with respect to uy, is strictly negative everywhere,

the effect of raising p;, on the optimal choice u;, is qualitatively given by the sign of

0*a,

8ub8pb

= —W"(py—&(up+pp)) (1 —(up+p)) & (up+pp) = W' (pp— E(up+pp)) " (up+pp) -
At the competitive equilibrium values p, = ¢(v(0)) and u, = v(0) — &(v(0)), the cross-
derivative is positive if and only if

WO e o £ 00D
wio) O )

If and only if this is satisfied, assumption (2.6) holds and the collectively optimal price offer of
consumers exceeds the competitive price ¢(v(0)). Hence, for this to be true, the cost function
¢ must have sufficiently small curvature at v(0). Put differently, the marginal cost of providing
additional utility-from-treatment to consumers must not increase too quickly around the

competitive equilibrium.

A.1.2 Proof of Lemma 1

Let

Ao, Ye, an) = W' (ye) [po — c(ap)] + v(ap) — po

denote the marginal utility for expert e of adding consumer b to her set of clients B, if she

provides quality a;, to b.
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Expert €’s actual quality choice for consumer b follows from conditions (2.7) as a function
of the expert’s income y.. Denote this quality by aic (ye). Then, the expert’s actual marginal

utility from serving consumer b, taking into account her quality choice agc(ye), becomes

AT (py, ye) == A(pp, Ye, i (ye)) .

Expert e will accept an offer pj, if and only if A7 (py, y.) > 0. Hence, the equality A’¢ =0

defines the acceptance threshold described by Lemma 1.

Before deriving the claimed properties of the threshold, note that

Alc(pb7ye> = félgé(A(Pbyyaa) (Al)

by definition of agc (ye). In words, the expert chooses the service quality for b such as to

maximize her utility from serving b.

Case 1: y. < 0. By assumption (2.4), we have aic(ye) = 0 for all y. < 0. Hence,
ATC(c(0), ye) = 0 for all y, < 0. That is, if the expert has negative income, she just accepts an
offer at ¢(0). Since A’ is strictly increasing in py,, we have that for all 3, < 0, A7 (py, ye) > 0

if and only if p, > ¢(0). This proves the first piece of the acceptance threshold in Lemma 1.

Case 2: y. > 0. As in Lemma 1, denote the acceptance threshold for y. > 0 by p(y.), that

is, Alc(ﬁ(ye)’ Ye) = 0.

First note that A(c(0), ye,0) = 0 for all y.. Hence, A’(c(0),y.) > 0 for all y.. Therefore,

the acceptance threshold satisfies p(y.) < ¢(0) for all ye.

(2) (1)

It remains to show that p(y.) is decreasing in y.. For that, consider y¢~' > y¢ ° > 0. From

the definition of A we see that A is increasing in y. if p, < ¢(0). Since ﬁ(ygl)) < ¢(0), we
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obtain the following inequalities:

A€ (5 () 42 =0
=A <15 (yél)) sy, af® ( ))
A (ﬁ (yél)) oy, af¢ (yﬁl)))

R ( (y§1)> P, ap® (y£2)))

Using that A’C is always increasing in pj, the inequality between the first and the last

expression implies ﬁ(yéz)) < p(yél)).

A.1.3 Proof of Proposition 1

We prove Proposition 1 via the following lemma.

Lemma 4. Consider the game described by stages 1 and 2. In any subgame perfect equilibrium
all offers are symmetric, p, = py for allb,t’ € B, all offers are accepted, and all quality levels

are symmetric, ap, = ay for allb,b' € B.

Proof. Step 1. The thresholds in Lemma 1 imply that an offer p, = ¢(0) is always accepted.
Since v(0) —¢(0) > v and agents always opt against their outside option in case of indifference,
consumers always prefer to make the offer ¢(0) over any offer that is not accepted. Hence,
offers that are not accepted are strictly dominated and cannot be part of a subgame perfect
equilibrium.

Step 2. Consider now all consumers b € B, for a given expert e. By the Kuhn-Tucker
conditions (2.7), these consumers all receive the same quality level. Moreover, they face

the same acceptance threshold. Since all consumers take expert €’s income as given, they
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anticipate the quality they receive to be independent of their offers. Hence, they offer exactly
the acceptance threshold, which is the same across all consumers.

Step 3. By Step 2, any expert e receives the same offers from all consumers matched to her.
Suppose now that these offers are strictly higher for some expert e than for another expert €'.
Denote the offer level for e by p and for ¢’ by p'. By Step 1, all offers are accepted. So, experts’

revenue equals their offer level,

/ pbdb:p>/ ppdb=1p .
. B

el

Using this in the Kuhn-Tucker conditions (2.7), it is easy to show that expert e will also have
greater income than expert ¢/, y. > y.. But then, by Lemma 1, the acceptance threshold of
expert ¢ is smaller than that of expert ¢’. Hence, consumers matched to ¢ offer lower payments
than consumers matched to €’. This contradicts the initial assumption of p > p/'.

We have therefore established that all consumers offer the same payments and all offers
are accepted in any subgame perfect equilibrium. The Kuhn-Tucker conditions (2.7) then
immediately imply that quality levels are the same for all consumers in any subgame perfect

equilibrium as well. O

Proposition 1 is now proven as follows. By Lemma 4, there is a common offer level p = p
forall b € B. By Lemma 1, offers p, = ¢(0) are always accepted. Moreover, consumers always
offer payments exactly equal to the expert’s acceptance threshold. So, the common offer level
p can be at most ¢(0).

Suppose that p < ¢(0). Then, any expert e has negative income, y. < 0. But for y. < 0,
Lemma 1 says that offers below ¢(0) are rejected. Hence, we must have p = ¢(0) in any
subgame perfect equilibrium. The Kuhn-Tucker conditions (2.7) then imply a; = 0 for all

b € B in any subgame perfect equilibrium.

113



A Appendix to Chapter 2

A.1.4 Proof of Proposition 3

The only part of the proposition that remains to be shown is that an allocation is fully efficient
if and only if ap, = o™ for almost all b € B.

(=) We first prove the “only if” part of the claim. To show that no allocation other than those
described above is fully efficient, take an arbitrary allocation ¢, {p{ }sc B, {Be }ecr: {af veB »
with ag # a** for some non-zero measure of consumers. Construct a new allocation r with

ay = a** forallb € B, Bl = Bl foralle € E, and
pp = pj +olay) —v(ay) .

Comparing r to g, the utility of consumers is unchanged by construction of r. For an expert e
the utility change is W (y%) — W (yé). Its sign depends on the difference in incomes y’ — y¢.

Using the construction of payments p; in allocation 7, this income difference becomes

=t = [ [o(ef) = elaf) = olaf) + cla)] db.

Since a** uniquely maximizes v(a) — ¢(a), the income difference is positive, y7 — y¢ > 0.
Hence, experts strictly prefer allocation 7 to ¢. Since consumers are indifferent between the
two, allocation r Pareto-dominates g. Allocation g can therefore not be fully efficient.

(«<=) To see that any allocation with a;, = a** for almost all b is fully efficient, suppose such
an allocation (call it s) is Pareto-dominated by some other allocation (call it ¢). If ¢ has a;, # a™*
for a non-zero measure of consumers, part (=) above implies that there exists an allocation ¢’
with ag = a** almost everywhere that Pareto-dominates t. By transitivity, ¢’ will then also
Pareto-dominate s. Hence, we can focus on allocations ¢ that feature ai = a™* for almost all b.

Allocations s and ¢ then only differ in the distribution of payments over experts and

consumers. Since this distribution is zero-sum, none of the allocations can Pareto-dominate
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the other. We have thereby established that any allocation with a;, = a** almost everywhere

is fully efficient.

A.1.5 Proof of Lemma 2

Given a non-empty set of active experts F, the subgame described by stages 2’ and 3’ is very
similar to the game with exogenous entry described by stages 1 and 2 in Section 2.5. The main
difference is that expert €’s marginal cost of serving an additional consumer b is c(ap)+ k(| Be|)
instead of ¢(ayp) only. The proof of the acceptance threshold in Lemma 2 therefore proceeds in
close analogy to the proof of the acceptance threshold from the exogenous entry setting in

Lemma 1.

Let
A(po, Bey ey an) = W' (Ge) [po — e(ap) — K'(| Be|)] + v(ap) — pp — v(0) + ¥'(|Be)

denote expert e’s marginal utility from adding consumer b to her set of clients B, if she

provides quality a; to the consumer.

Expert €’s actual quality choice follows from the Kuhn-Tucker conditions (2.7) as a function

of Je. Denote this quality by &ic(g)e). Then, the expert’s actual marginal utility from accepting

the offer py, taking into account her quality choice &go(@e), becomes

AT (py, Bey ije) = A(Dp, Be, e, @i () -

Expert e will accept py, if and only if AlC (Pbs Be, Ye) > 0. The equality A€ = ( therefore

defines the acceptance threshold from Lemma 2.
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Note at this point that
AT (py, Be, §e) = max A(py, Be. e, a) (A2)

by definition of & ().

Case 1: . < 0. Assumption (2.4) implies 4/ (f.) = Oforall§. < 0.So, ATC(k'(|Be|), Ge) =
0 for all g. < 0. That is, at negative income the expert just accepts an offer at marginal cost
k'(|Be|). Since A’C is strictly increasing in py, it holds for all §, < 0 that A’ (py, B, §e) > 0
if and only if p, > k’(|B|). We have thus proven the first piece of the acceptance threshold

in Lemma 2.

Case 2: . > 0. Denote the acceptance threshold for . > 0 by p(ye, Be), that is,
AT(p(e, Be), Be, i) = 0.

Note that A(K'(|Be|), Be, Jle,0) = 0 for all § and B,. Thus, A/C (K (|B.|), Be, ije) > 0 for
all §. and B.. Hence, we have p(ge, B.) < k'(|Be|) for all §. and B..

It remains to prove that p(9e, B.) is decreasing in g.. Take any B, and any two income levels
’ng) > g)él) > 0. From the definition of A, it is clear that A increases in . if p, < k'(|Be]).

Since p(9L", B.) < k(| B.

), the following applies:
A1 (5 (92, B.) , Be, 3 ) =0
= A (p (3. Be)  Beo.aiC (34"
A(002) it (1)
2 4o (40.5) it 1)

p
= A1 (5 (39, B.) , B i?) -

Since A€ always increases in py, the inequality between the first and the last expression
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implies p(3.>), B.) < p(i", Be).

A.1.6 Proof of Lemma 3
To prepare the proofs of Lemma 3 and Proposition 4, we prove the following lemma.

Lemma 5. Take any non-empty set of active experts EE and consider the subgame after £
described by stages 2’ and 3’. In any subgame perfect equilibrium of this subgame all offers are
symmetric, p, = py for allb, b’ € B, all offers are accepted, and all quality levels are symmetric,

ap = ay forallb,b/ € B.

Proof. Take a non-empty set of active experts ' and consider the subgame after ' described
by stages 2’ and 3. This subgame is almost equivalent to the game with exogenous entry
described by stages 1 and 2 in Section 2.5. Hence, the proof of Lemma 5 closely follows the
proof of Lemma 4.

Step 1. The maximum size of B, for any expert e is M. Hence, Lemma 2 implies that experts
always accept an offer p, > k’(M). Since v(0) — k’(M) > v and agents always decide against
their outside option in case of indifference, any consumer b prefers the offer p, = k'(M) over
any offer that is not accepted. So, consumers only make offers that are accepted in equilibrium.

Step 2. This step is identical to step 2 in the proof of Lemma 4. We repeat it here for
convenience. Consider all consumers b € B, for a given expert e. By the Kuhn-Tucker
conditions (2.7) (using g, instead of ¥, in the conditions), these consumers all receive the
same quality level. Moreover, they face the same acceptance threshold. Since all consumers
take expert €’s income as given, they anticipate the quality they receive to be independent of
their offers. Hence, they offer exactly the acceptance threshold, which is the same across all
consumers.

Step 3. By Step 2, any expert e receives the same offers from all consumers matched to her.

To derive a contradiction, suppose that these offers are strictly higher for some expert e than
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for another expert ¢’. Denote the offer level for e by p and for €’ by p’. By Step 1, all offers are

accepted. So, the revenues of e and ¢’ are given by

M M
pbdb—p>p’—/ pydb.
/8 N N B

el

Using this together with the fact that |B.| = |Bes

, the Kuhn-Tucker conditions (2.7) imply

that expert e will have a greater income than €, §j. > ¢./. Then, again because |B.| = | B/

5

Lemma 2 implies that the acceptance threshold of expert e is smaller than that of ¢’. So,
consumers matched to ¢ make smaller offers than those matched to €/, contradicting the initial
assumption p > p'.

We have therefore established that all consumers offer the same payments and all offers
are accepted in any subgame perfect equilibrium. The Kuhn-Tucker conditions (2.7) then
immediately imply that quality levels are the same for all consumers in any subgame perfect

equilibrium as well. O

We prove now each of the three cases of Lemma 3. Since by Lemma 5 all offers are accepted,

we can set | B.| = M /N for all active experts e € F throughout the proof.

1. We first show that . > O for all e € E. To derive a contradiction, suppose that
Je < 0 for some e € E. Using Lemma 2, this implies that all consumers b € B, offer
pp = k' (M/N). Moreover, the Kuhn-Tucker conditions (2.7) imply that a; = 0 for all

b € B.. But then we obtain for expert e’s income:

M, (M M
jo=—k(—)-k(=)-F
o=yt () - (§) -0

a contradiction.

So, Je > O for all e € E. From Lemma 2 we then obtain p, < k'(M/N) forallb € B.

118



A.1 Omitted Proofs

For experts’ utility, note that a; > 0 and p, < k(M /N) for all b imply

v(ap) — pp — v(0) + K’ <A]§> >0.

Hence, using . > 0,

W (g) + / [v(ab) — py— 0(0) + @{)] db > W(0)
foralle € E.

2. We show that §J. = 0 for all e € E. To derive a contradiction, suppose first that g, > 0
for some e € E. But then py, < k/(M/N) for all b € B, by Lemma 2. Together with

ap > 0 for all b, this implies

M M M
o= M () k() o,

a contradiction. Suppose now that J. < 0 for some e € E. Then, p, = k'(M/N) for all
b € B by Lemma 2. Moreover, expert e’s quality choice yields a; = 0 for all b € B, by

conditions (2.7). Hence we obtain for expert €’s income:

M (M M B
o= (3) -+ (%) -F -0,

a contradiction.
So, Je = 0 for all e € E. Using Lemma 2, we obtain p, = k¥'(M/N) for all b € B.

Moreover, §j. = 0 for all e € F implies a;, = 0 for all b € B. So,

v(ap) = pp = v(0) + k' (M/N) =0
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for all b € B. Experts’ utility thus becomes

W(0) + / [U(O) Y (%) —(0) + K <J‘]§)] db = W(0)

foralle € F.

3. We first show that . < 0 for all e € E. To derive a contradiction, suppose . > 0 for

some e € E. Then, p, < k'(M/N) for all b € B, by Lemma 2. Using a; > 0 for all b,

M M M
yeSNk,(N>k(N)F<O,

we obtain

a contradiction.
So, Je < 0 for all e € E. With Lemma 2 we then obtain p, = k¥'(M/N) for all b € B.

Moreover, . < 0 for all e implies a; = 0 for all b. Experts’ utility hence satisfies

W (ge) + / [v(o) — K (z\]\{) —v(0) + & <%>] db < W(0)

foralle € F.

A.1.7 Proof of Proposition 4

Since all offers are accepted by Lemma 5, we can again set | B.| = M /N throughout the proof.

From conditions (2.11) and (2.12), we have M /N — m as M — oo. Moreover,

M , (M M
My <N>—k(N>—F—>O.

We first show that go — O foralle € E as M — oo. For that, take any unbounded

sequence of consumer masses M. To derive a contradiction, suppose first that there exists
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a subsequence such that g, is positive and bounded away from zero along this subsequence.

Since py, < k'(M/N) for all b € B by Lemma 2 and because a; > 0 for all b, we have

M M M
e < —k (=) —-k(=)-F.
= (v) 4 (5) -+

But the right-hand-side of the inequality converges to zero along the subsequence. Hence, 7,

cannot be positive and bounded away from zero.

Suppose now that there is a subsequence of consumer masses along which ¢, remains
negative and bounded away from zero for some e € E. Then by Lemma 2, p, = k'(M/N)

along the subsequence. Moreover, a, = 0 for all b € B, along the subsequence by conditions

M (M M
ye—ﬁk <N> ]C(N) F—)O,

(2.7). Thus,

a contradiction.

We have therefore established that jj. — 0 for all e € E as M — oo. From conditions (2.7),

we then immediately obtain a;, — O for all b € B.

Finally by Lemma 5, there is a common payment level p and a common quality level a for

all consumers. Income of expert e thus becomes

and hence
N | N M N
p—Mye‘FC(a)‘i‘Mk <N> +MF
Since M/N — m, a — 0, and g — 0, we can use the definition of m to show that the

right-hand-side of the equation goes to k’(m) as M — oc. Therefore, p, — £’(m) for all

be B.
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A.1.8 Proof of Proposition 5

Part 1. Consider first the regulation (p*, N ). In the main text we have already shown that
the proposed regulation Pareto-dominates the unregulated (or, competitive) outcome for
sufficiently large M if the actual number of active experts N equals the cap N. To see that we
will indeed have N = N, consider the competitive outcome at a given M. From Proposition 4,
it is easy to see that experts’ utility in the competitive outcome approaches W (0) as M — oc.
Again from Proposition 4, we know that p, — k’(m) for all b as M — oc. Hence, for
sufficiently large M the regulated price p* strictly exceeds the competitive price. Holding the
number of active exerts constant at N, an increase in the level of payments strictly increases
experts’ utility. So for large M and holding the number of experts at N, experts’ utility from
the regulated price p* strictly exceeds W (0). But that means that all N experts indeed choose
to enter the market under the regulation (p*, N ) for sufficiently large M. Hence, the cap of N
is binding, N = N.

Part 2. Consider next the pure price regulation (p*,c0). Denote the number of active
experts under this regulation by N and compare it to the regulated number of experts N from
Part 1. By Part 1, experts’ utility under the joint regulation (p*, N ) converges to a level strictly
above W (0). Moreover as M — oo, the impact of an additional entrant on experts’ utility
approaches zero. Hence, without entry regulation the expert N + 1 finds it beneficial to enter
the market. So, N > N. Since experts’ utility declines in the number of active experts for
given prices, experts’ utility is strictly smaller under the pure price regulation than under the
joint regulation of Part 1.

Moreover, suppose that experts’ income g, is greater under the pure price regulation than
under the joint regulation. This would imply that service quality is higher under the pure price
regulation as well. But with a higher service quality and a larger number of active experts,

income must be strictly smaller under the pure price regulation than under joint regulation.
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Hence, experts’ income is indeed strictly smaller under the pure price than under the joint
regulation.

Finally, under the joint regulation we have a; > 0 for all consumers. So experts’ quality
choice problem has an interior solution. In the neighborhood of such an interior solution,
quality strictly decreases in income. So, service quality must be strictly smaller under the pure
price regulation than under the joint regulation. Since the payments p;, are the same in both
cases, we obtain that consumers’ utility is strictly smaller under the pure price regulation than
under the joint regulation. This establishes that the joint regulation Pareto-dominates the

pure price regulation.
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A.2 Price Competition

In this section we present an alternative trading mechanism where experts instead of consumers
make price offers. The environment is the same as in the main text, that is, the one introduced

in Section 2.3. The mechanism works as follows.

Stage 1” Each expert e € E makes price offers {pe s }sc p to all consumers.

Stage 2” Each consumer b € B observes his offers {p.  }cc g but not the offers received by
other consumers. Consumer b then accepts or rejects each of his offers. Each consumer

can accept at most one offer.

Stage 3” For each expert e, let B, C B denote the set of consumers who accepted e’s offers.
Expert e observes consumers’ acceptance decisions and chooses the service quality a

for each consumer b € B,.!

For each consumer b € Ugc g Be, set py, equal to the offer consumer b accepted, that is,
Db = Pe,p for e such that b € B.. Then, each expert receives utility 2.2. Each consumer

b € Ueep B, receives utility 2.1, and all other consumers receive the outside option v.

Note that in contrast to the consumer-proposing mechanism from the main text, consumers
receive offers from all experts instead of being matched to only one expert each. Our results
are robust to adding a matching stage where consumers are matched to only a few, but at
least two, experts whom they receive offers from. The minimum number of two experts per
consumer is necessary to initiate price competition.

The second noteworthy assumption is that consumers do not observe the offers received by

other consumers. This seems appropriate in the context of service provision, where sellers

"Whether experts observe only the acceptance decisions on their own offers or on all experts’ offers does not
matter for our results. For concreteness we assume here that experts observe all acceptance decisions of all
consumers.
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interact directly, and often privately, with each buyer to deliver the service. The assumption is
not relevant for our first result on the existence of an equilibrium that replicates the outcome
of the consumer-proposing mechanism from the main text. The structure of other equilibria

however may change when making a different informational assumption.

A.2.1 Competitive Outcome

Stages 1” to 3” describe a sequential game of (complete, but) imperfect information. We study
its perfect Bayesian equilibria (PBE) in the following. We start by constructing a PBE that

replicates the competitive outcome of the consumer-proposing mechanism from Proposition 1.

Proposition 6. Consider the game described by stages 1” to 3”. There exists a PBE in which all
consumers accept offers at marginal cost, p, = ¢(0) for allb € B, and receive a service of zero

quality, ap = 0 for allb € B.

Proof. We construct a PBE with the desired properties. The PBE consists of the following

elements.

« Expert strategies (for all e € E): for any set B, expert €¢’s quality choices on stage 3”
are determined by the Kuhn-Tucker conditions (2.7). Moreover, expert e’s price offers

on stage 1 are p., = ¢(0) forall b € B.

« Consumer strategies (for all b € B): for any set of offers {pe j }ec , consumer b accepts
the smallest offer if

minp, <v(0) —v. (A.3)
eceFE

Otherwise, b rejects all offers. If there are multiple smallest offers satisfying equation
(A.3), b chooses one of them randomly (the exact distribution of the randomization does

not matter).
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« Expert beliefs: experts’ beliefs about the history at any of their information sets is
consistent with their observations. Since they observe all events, this uniquely identifies

experts’ beliefs.

« Consumer beliefs: at any of his information sets, any consumer b € B believes that all

experts e € F offered p, ;y = ¢(0) to all other consumers b’ € B \ {b}.

Note first that the proposed beliefs are consistent with equilibrium strategies.

Second, strategies strategies are sequentially rational. To see this, start with experts’ quality
choices given B,. Since experts’ problem of choosing quality levels to maximize utility is
(strictly differentially) concave, the Kuhn-Tucker conditions (2.7) identify the unique solution
to this problem. Moreover, given that consumers always accept the lowest price if it does not
exceed the threshold v(0) — v and given that all other experts make offers at ¢(0), there is
no profitable deviation from the proposed equilibrium offers. Hence, offers p. ; = ¢(0) for all
b € B are rational for all experts e € E.

Turning to consumers, note that any consumer b’s belief together with other consumers’
equilibrium strategies implies y. = 0 for all experts e € E and at any information set of b.
Hence, consumers believe to receive zero quality at all of their information sets. So, choosing
any of the lowest offers if they are below v(0) — v and rejecting all offers otherwise is rational

for consumers given their belief. O

The intuition behind Proposition 6 is standard. Consumers accept the lowest prices and
experts undercut each other’s prices until they hit marginal cost.

In contrast to standard price competition a la Bertrand, however, equilibria with other
outcomes exist. Such equilibria are of two types. In the first type, consumers coordinate to
buy only from certain sellers but not from others. Suppose for example that all consumers

accept the offer of expert 1 as long as it does not exceed a certain threshold level. Expert 1 will
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then offer the threshold price and all other experts’ offers become irrelevant. Consumers may
act rationally in this situation because all experts except for expert 1 have zero income and
would therefore provide low quality services.

In the second type of equilibrium, consumers coordinate to buy only from those experts
who offer a specific price. As soon as some expert deviates from this offer, consumers believe
her profits to be zero, because they believe that no other consumer buys from this expert
anymore. So, consumers believe that such a deviating expert provides zero quality and may
thus indeed shun her rationally.

Both types of equilibria require a high degree of coordination between consumers. For the
first type, consumers must believe all other consumers to accept offers only from a certain,
arbitrary set of experts. For the second type, they must believe all other consumers to accept
only offers at a certain, arbitrary price. We consider such coordination among consumers
implausible as a description of many real-world credence goods markets.

To make this reasoning precise, we propose two criteria for equilibrium selection tailored
to our environment.The criteria restrict consumers’ ability to coordinate. Both of them leave

only those equilibria that lead to the competitive outcome described in Proposition 6.

A.2.2 Equilibrium Selection by Insufficient Reason

Any consumer’s decision problem is affected by other consumers’ actions exclusively via
experts’ income levels. Beliefs about experts’ incomes are hence crucial for sustaining coor-
dination among consumers. In particular, the types of coordination described above require
consumers to entertain different beliefs about different experts’ incomes at some of their
information sets. To curb such coordination we therefore require consumers’ strategies to be

optimal even under a belief that treats all experts’ incomes identically.

A belief that treats all experts’ incomes identically is reminiscent of the Principle of Insuffi-
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cient Reason. Facing a set of events and no particular reason to believe that one of them is more
likely than the others, the Principle of Insufficient Reason advises to assign equal probability
to all events. Here, from the perspective of a given consumer, differences in experts’ incomes
can only stem from other consumers’ strategies. Since many such strategies are compatible
with PBE, a given consumer has little reason to perceive one set of other consumers’ strategies
as more likely than another. Hence, according to the Principle of Insufficient Reason, he

entertains a belief that does not discriminate between experts.

Definition 1. A PBE is robust to insufficient reason if and only if consumer strategies satisfy
the following. Take any set of offers {pe s }ecx for any consumer b. Let oo (. ) be an indicator
function equal to one if b accepts p. ;, and zero otherwise, and let al® (ye) denote the solution to
the Kuhn-Tucker conditions (2.7) given y.. Then, consumer b’s acceptance decision following

the offers {pe p } cc p must maximize

/ Zoo(e,b) (U(alc(ye)) _pe,b) W(ylayQ)"')yN) d(y17y2)"')yN)+ 1- Zoo(e,b) v
RN ecE eclE
(A.q)

for some probability density function ¢ such that the marginal distributions of the y, are

identical for all e, that is,

Fe = 7o foralle,e € E |

where 7 : y. — R4,

ﬁ-e(ye) = /N 1W(ylay%"'7yN)d(y17"'7y6717y6+17-"ay1\/’)a
RN—

*The Principle of Insufficient Reason is known to fail as a positive theory of choice under uncertainty when
individuals face a decision between a risky (with known probabilities) and an uncertain option (with unknown
probabilities). See the Ellsberg Paradox (Ellsberg, 1961). Here, there is no way for consumers to escape the
uncertainty about other consumers’ choices (and hence experts’ incomes). So, the critique based on the Ellsberg
Paradox does not apply.
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is the marginal density for ye.

Robustness to insufficient reason rules out all PBE with consumer strategies that are optimal
only under beliefs that discriminate between experts. Since consumer coordination as described
above requires such discriminatory beliefs, the robustness criterion excludes all PBE that rely
on consumer coordination.

It turns out that only those PBE survive the selection that lead to the competitive outcome

of Proposition 6.

Proposition 7. Consider the game described by stages 1” to 3”. In any PBE that is robust to
insufficient reason (see Definition 1), all consumers accept offers at marginal cost, p, = ¢(0) for

allb € B, and receive services of zero quality, a, = 0 for allb € B.

Proof. Step 1. Robustness to insufficient reason imposes a clear structure on consumer strate-
gies. In particular, since the marginal distributions of experts’ incomes are identical under ,

maximizing (A.4) is equivalent to choosing the least price offer if

min pe j < / v(a (ye)) 7 (ye) dye — v
ecF R

and rejecting all offers otherwise. Since a/¢ > 0,

/R 0@’ (4e)7(ye) dye > v(0) .

So, if the minimal offer is unique and equal to ¢(0), it is accepted with certainty.

Step 2. Given the consumer strategies from step 1 the standard logic of Bertrand competition
implies that we can never have a situation where consumers accept offers strictly greater
than ¢(0). Moreover, suppose some consumer b accepts no offer. Then, some expert e could

offer p., = ¢(0) and consumer b would accept. Both e and b would decide for this deviation,
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because we assumed that all agents decide against their outside option in case of indifference.
So, the only PBE that are robust to insufficient reason have all consumers accept offers at
marginal cost ¢(0).

Step 3. Finally by step 2, we have y. = 0 for all e € E while all consumers accept some
offer. The Kuhn-Tucker conditions (2.7) then imply a; = 0 for all b € B. This must again hold

in any PBE that is robust to insufficient reason. O

A.2.3 Equilibrium Selection by Ambiguity Aversion

A critique of robustness to insufficient reason is that consumer strategies must be optimal
only under a specific belief 7. If consumers cannot coordinate and there are many different
equilibrium strategies for consumers, where should such a specific belief come from?

Our second criterion allows consumers to entertain many beliefs and perceive experts’
incomes as ambiguous, or uncertain in the Knightian sense. If we additionally assume that
consumers are ambiguity averse in the sense of Gilboa and Schmeidler (1989), we obtain the

following robustness criterion.

Definition 2. A PBE is robust to strategic ambiguity if and only if consumer strategies satisfy
the following. Take any set of offers {p. }ecr for any consumer b. Let 0o, ) be an indicator
function equal to one if b accepts p, , and zero otherwise, and let a’ (y.) denote the solution to
the Kuhn-Tucker conditions (2.7) given y.. Then, consumer b’s acceptance decision following

the offers {pe p } cc p must maximize

min > 0(en (0(a" (ye)) = pes) + (1 - OO(e,b)) v. (A.s)

RN
(Y1,Y2,-- YN )E ) ek

In a PBE that is robust to strategic ambiguity, consumer strategies are supported by two

considerations. First, as is usual in a PBE, consumers can anticipate other agents’ strategies,
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form beliefs about unobserved events accordingly, and choose their strategies as a best response
to the anticipated behavior of others. Second, consumers may perceive the behavior of others

as ambiguous and choose the strategies that optimize the worst-case outcome.3

The only PBE that are robust to strategic ambiguity are those leading to the competitive

outcome of Proposition 6.

Proposition 8. Consider the game described by stages 1” to 3”. In any PBE that is robust to
strategic ambiguity (see Definition 2), all consumers accept offers at marginal cost, p, = ¢(0) for

allb € B, and receive services of zero quality, a, = 0 forallb € B.

Proof. In analogy to the proof of Proposition 7, robustness to strategic ambiguity has clear
implications for consumer strategies. In particular, the worst-case outcome for consumers
for any acceptance decision they make is when y, < 0 for all e € E. So, maximizing (A.5) is

equivalent to maximizing

Z 0 (e,p) (V(0) = pep) + | 1 — Z ey | L -

eckE eelR

This expression is maximized by accepting the least price offer if

' < v(0) —
min pep < v(0) —v

and rejecting all offers otherwise. This is essentially the same result as obtained from step 1 in
the proof of Proposition 7. The remainder of the proof is then analogous to steps 2 and 3 of

the proof of Proposition 7. O

SMoreover, the combination of the usual PBE requirements with robustness to strategic ambiguity allows
consumers to engage in considerations of the following type in equilibrium. Any given consumer anticipates
that all other consumers perceive others’ behavior as ambiguous and optimize their worst-case outcomes. The
given consumer then chooses his strategy as a best response to this anticipated behavior of others.
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A.2.4 Special Case: Two Experts

As a final remark, for N = 2 experts the selection criteria can be relaxed substantially. In
particular, with two experts it is sufficient to restrict the off-equilibrium part of consumers’

strategies. For expositional reasons we focus on robustness to strategic ambiguity here.

Definition 3. A PBE is weakly robust to strategic ambiguity if and only if any consumer
b’s actions following any off-equilibrium set of offers {pe ; }ccr satisfy the requirements of

robustness to strategic ambiguity described in Definition 2.

The reduction to off-equilibrium actions is substantial. The weakened criterion allows
consumers to believe in coordination on any arbitrary set of strategies. Only once they
observe an event that is incompatible with the strategies they believed in, consumers revert to
ambiguity-averse behavior without committing to any specific new belief about other agents’
actions.

For two experts, the weak robustness criterion is sufficient to exclude all outcomes except

for the competitive one.

Proposition 9. Consider the game described by stages 17 to 3” and suppose that N = 2. Then
in any PBE that is weakly robust to strategic ambiguity (see Definition 2) and has experts play
pure strategies, all consumers accept offers at marginal cost, p, = ¢(0) for allb € B, and receive

services of zero quality, a;, = 0 forallb € B.

Proof. Note first that all consumers under all circumstances prefer to accept an offer smaller
or equal to v(0) — v to rejecting all offers.

Suppose now that in some PBE as described in the proposition, some consumer b accepts no
offer. Then in such a PBE, all offers for consumer b must be strictly above v(0) — v. But then,
expert 1 could deviate to offer p; ;, = v(0) — v. This deviation makes consumer b optimize

his worst-case outcome according to weak robustness to strategic ambiguity. Thus, b accepts
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the least price offer if it does not strictly exceed v(0) — v. Hence, b accepts p; . But since
p1p = v(0) — v > ¢(0), expert 1 is better off through her initial deviation. So there cannot be
a PBE as described in the proposition where some consumer rejects all offers.

Next suppose that in some PBE as described in the proposition, some consumer b accepts
an offer pa ;, > ¢(0). Then, expert 1 can deviate to some offer p; ; such that p; , < pa and
p1,p € [¢(0),v(0) — v]. The deviation again makes b optimize his worst-case outcome, so b
accepts p; p. This makes expert 1 better off, so the deviation is profitable for expert 1. Thus,
there cannot be a PBE as described in the proposition where some consumer accepts an offer
above marginal cost.

Hence we have shown that in any PBE as described in the proposition, all consumers accept
offers at marginal cost ¢(0). This immediately implies y. = 0 for all experts and, by conditions

(2.7), ap = 0 for all consumers. O
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A.3 Empirical analysis

Our theoretical model builds on the assumption that prosocial behavior increases in income.
Complementing the discussion from Section 2.8, this section provides further empirical evi-
dence that supports the plausibility of this assumption. In particular, we use data from the
German Socio-Economic Panel to demonstrate that income has a causal positive effect on the
extensive and on the intensive margin of financial donations, which we use as an indicator of
prosocial behavior. As far as we know, we are the first to unveil a causal effect of income on

prosocial behavior from survey data.

A.3.1 Data and empirical strategy

Our empirical analysis is based on data from the German Socio-Economic Panel (SOEP).
The SOEP provides nationally representative longitudinal data on several thousand private
individuals and households in Germany, including their economic and social circumstances,
behavior, attitudes, and subjective well-being.* There are two types of questions: basic
questions that are raised in each wave of the survey (e.g., on the individuals’ current occupation
and income), and specialized questions that are raised every few years. In 2010 and 2015,

individuals were asked two questions on their financial donations:
1. Did you donate money last year, not counting membership fees?
2. How high was the total amount of money that you donated last year?

Following the literature (see Section 2.8 for a discussion), we argue that financial donations
indicate prosocial behavior. Thus, to support the plausibility of our key theoretical assumption,

we demonstrate that income has a causal positive effect on individual financial donations.

‘See https://www.diw.de/en/diw_01.c.600489.en/about.html. Viewed: April 2020.
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A major challenge in the analysis is that a naive regression of financial donations on income
is unlikely to yield a causal effect. As argued in Section 2.8, correlational studies typically
document a positive relationship, but self-selection and reverse causality could lead to over-
or underestimation of the effect. For instance, low-earning individuals could be more social
per se; similarly, individuals who exhibit a strong prosocial attitude might self-select into
occupations that are poorly paid. Both scenarios would entail downward biased coefficients.

To eliminate endogeneity in income, we proceed in two steps. First, we exploit the panel
structure of our data to erase individual fixed effects from the regression. In other words, we
consider each individual’s change in income and financial donations between 2010 and 2015

and estimate equation (2.16) from Section 2.8

Afdon; = By + B1Anetine; + B2 AX + &5, (A.6)

where A fdon; corresponds to individual i’s change in financial donations on the extensive
(denoted by Addonate;) or on the intensive margin (denoted by Adonation;). Note that
Addonate; € {—1,0,1}, while Adonation; can take on all values. Furthermore, Anetinc;
refers to ¢’s change in net income; for retirees, Anetinc; is i’s change in retirement pay.> We
also consider a broad range of control variables AXj, including #’s change in bonus payments
(Christmas, vacation, and annual bonus), employment circumstances (weekly working hours,
side job, activity status, tenure, temporal employment), marital and health status, and life
satisfaction.® The parameter of interest is 3;: it measures the marginal effect of an absolute
change in Anetinc; on A fdon;. Following our theory, we expect that an increase in Anetinc;
has a positive effect on A fdon,, i.e., Bl > 0.

Although equation (2.16) controls for many confounding factors, omitted variables may

5See Section A.3.3 for a robustness check where we consider the individuals’ difference in gross income instead
of net income, and Section A.3.3 for a robustness check where we exclude retirees from the analysis.
Note that we are limited to variables that exist in the 2010 and the 2015 version of the survey.
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affect ©’s change in financial donations and her change in net income at the same time. For
instance, if « became more selfish over time, she might self-select into an occupation that yields
higher earnings and simultaneously decrease her monetary donations, leading to downward
biased coefficients. Thus, as a second step, we use the change in the average net income within
occupation groups between 2010 and 2015, denoted by Aavinc;, to instrument for Anetinc;.
We argue that Aavinc; meets the requirements of a valid instrument: it is strongly correlated
with Anetinc;, but otherwise exogenous to any of i’s decisions. In particular, the change in
the average net income within her occupation group does not affect an individual’s financial

donations except through Anetinc;.

The instrument Aavince; is computed directly from the SOEP data. Based on the Interna-
tional Standard Classification of Occupations 88 (ISCO-88), the SOEP classifies individuals’
occupations into one out of ten groups.” We augment this classification with an eleventh
group for retirees; see Table A.1 for an overview.® Then, we compute the change in average net
income between 2010 and 2015 for each occupation group and set up the first stage equation

(2.17) from Section 2.8

Anetine; = mg + m1Aavine; + 1o AX; + u;. (A7)

Equation (2.17) initiates a causal chain: exogenous variation in Aavinc; generates exogenous
variation in Anetinc;, which is isolated by the first stage. Using this variation, we can

consistently estimate Bl in equation (2.16) by Two Stage Least Squares (2SLS).

"The ISCO-88 is an International Labour Organization (ILO) classification structure for organizing information
on labor and jobs. It groups occupations based on the similarity of skills required to fulfill the tasks and duties
of the jobs; see https://www.ilo.org/public/english/bureau/stat/isco/isco88/
index.htm. Viewed: April 2020.

$Data on the current occupation is missing for some individuals for some years. In our main analysis, we assume
that an individual’s occupation has not changed unless the individuals states a different occupation or states to
have changed its activity status (e.g., retired or lost her job). Section A.3.3 proves the robustness of our results
when we exclude all observations for whom we lack data on their current occupation.
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Crucially, we can only assume that Aavinc; is exogenous to any of i’s decisions if ¢ did not
change her occupation group between 2010 and 2015. In particular, if selecting into a better
paid occupation group was driven by omitted variables that also affect ’s financial donations,
our instrument would be invalid. To avoid such confounds, we exclude all individuals who
changed their occupation group between 2010 and 2015 from the analysis. Moreover, we
consider only individuals for whom we observe net income and at least one of the dependent
variables, Addonate; or Adonation;. In sum, we are left with 5,490 observations; see Table

A2 for an overview of all variables used in the analysis.

A.3.2 Results

Extensive margin Table A.3 shows the results on the extensive margin of financial dona-
tions. To enhance readability of the estimates, we have scaled Anetinc; with the factor 100,
i.e., a one unit increase in Anetinc; corresponds to a 100 Euro increase in net income between
2010 and 2015.

Columns 1 to 6 show the results of the potentially biased OLS estimation of equation (2.16).
In column 1, we run the regression without any control variables; in columns 2 to 5, we add
controls for the change in (i) bonus payments, (ii) life circumstances, and (iii) employment
circumstances. In column 6, we also control for temporal employment and tenure; since this
information is missing for about half of our observations, we include these variables only into
the last specification. The estimates for 3; are positive throughout all specifications, thus,
there is a positive correlation between the change in i’s net income and the change in her
probability to donate. The estimates are statistically significant at the 5% level in columns 1 to
3, and weakly statistically significant at the 10% level in columns 4 and 5. The magnitude of
the estimates is small: according to column 1, a 100 Euro increase in ¢’s change in net income

is associated with a (.18 percentage point increase in the change of ¢’s probability to donate. A
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one standard deviation increase in Anetinc; is associated with a 1.6 percentage point increase
in the change of her probability to donate, which corresponds to 3.1 of a standard deviation in
the dependent variable.

Columns 7 to 12 show the results of the 2SLS estimation of equations (2.16) and (2.17).
Again, the estimates for [, are positive throughout all specifications. Moreover, they are
statistically significant at the 1% level (columns 7, 8, and 10) or at the 5% level (columns 9, 11,
and 12). In line with the concerns about downward biased OLS estimates, the 2SLS estimates
are more than ten times larger than their OLS counterparts. E.g., according to column 7, a
100 Euro increase in %’s change in net income leads to a 2.4 percentage point increase in the
change of her probability to donate. A one standard deviation increase in Anetinc; leads to a
20.9 percentage point increase in the change of her probability to donate, which corresponds
to about 41% of a standard deviation in the dependent variable. The first stage diagnostics
support the validity of our empirical strategy: the estimate for m; in equation (2.17) is highly
statistically significant throughout all specifications, and F' > 30 in all columns. Thus, we
conclude that net income has a causal positive effect on the extensive margin of donation

behavior.?

Intensive margin Table A.4 shows the results on the intensive margin of donation behavior.
Columns 1 to 6 show the results of the potentially biased OLS estimation of equation (2.16).
Analogous to Table A.3, we run the regression without any control variables in column 1. In
columns 2 to 5, we add controls for the change in (i) bonus payments, (ii) life circumstances,
and (iii) employment circumstances; in column 6, we also control for temporal employment
and tenure. The estimates for 5, are positive throughout all specifications, but not statistically
significant. Their magnitude is small: a 1 Euro increase in ¢’s change in net income is associated

with a 0.01 Euro increase in the change of the amount of money donated. A one standard

°See Section A.3.3 for a robustness check where we use an ordered probit instead of a linear model.
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deviation increase in Anetinc; is associated with a 8.72 Euro increase in the amount donated,
which corresponds to 2.4% of a standard deviation in the dependent variable.

Columns 7 to 12 show the results of the 2SLS estimation of equations 2.16 and 2.17. Again,
the estimates for 8 are positive throughout all specifications. Moreover, they are statistically
significant at the 1% level (columns 10 and 11) or at the 5% level (columns 7, 8, 9, and 12). The
2SLS estimates are several times larger than their OLS counterparts: e.g., according to column
7, a 1 Euro increase in 7’s change in net income leads to a 0.13 Euro increase in the change
of the amount of money donated. A one standard deviation increase in Anetinc; leads to a
115.21 Euro increase in the change in the amount donated, which corresponds to about 31.7%
of a standard deviation in the dependent variable. Again, the first stage diagnostics support the
validity of our empirical strategy: the estimate for m; in equation (2.17) is highly statistically
significant throughout all specifications, and F' > 30 in all columns. Thus, we conclude that

net income has a causal positive effect on the intensive margin of donation behavior, too.

A.3.3 Robustness checks

This section probes the robustness of our results with respect to functional form, using gross
instead of net income, and excluding retirees, occupation groups with few observations, and

observations for whom we lack data on their current occupation from the analysis.

Ordered probit model

The dependent variable Addonate; can only take on three distinct values € {—1,0, 1}, yet,
we estimate a linear model in Section A.3.2. The main advantage is that the coefficients of
a linear model are straightforward to interpret. On the other hand, if the partial effect of
Anetinc; was non-linear or if one wants to avoid that certain combinations of independent

variables lead to predicted outcomes below —1 or above 1, estimating an ordered choice model
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would be more appropriate.

To demonstrate that the findings from Section A.3.2 do not hinge on the functional form
of the model, this section presents the results from a maximum likelihood estimation of an
ordered probit model with three outcome categories. Again, to account for endogeneity in
Anetinc;, we augment the procedure by estimating the first stage equation (2.17). Moreover,
analogous to Table A.3, we scale Anetinc; with the factor 100 to enhance readability and

comparability of the coefficients.

Table A.5 shows the results. Columns 1 to 6 show the potentially biased coeflicients of a
maximum likelihood estimation of the ordered probit model without the first stage. As in
Table A.3, we do not include control variables in column 1, add controls for the change in (i)
bonus payments, (ii) life circumstances, and (iii) employment circumstances in columns 2 to 5,
and also control for temporal employment and tenure in column 6. Just as their counterparts
in Table A.3, the coefficients are positive and statistically significant at the 5% level in columns

1 to 3, and at the 10% level in columns 4 and 5.

One disadvantage of estimating an ordered choice model is that the magnitudes of the
coefficients are not meaningful by themselves. Also, in contrast to binary choice models, the
partial effects do not always have the same sign as the coefficients, but must be evaluated
separately for each outcome category. Thus, Table A.5 also reports the average partial effects
(APE) of Anetinc; for the three outcome categories Pr(Addonate; = —1), Pr(Addonate; =
0), and Pr(Addonate; = 1). For all specifications, the APE of Anetinc; is negative for
Pr(Addonate; = —1) and positive for Pr(Addonate; = 1). In other words, we find a
positive correlation between Anetinc; and Addonate;, which is in line with our theory and

our findings from Section A.3.2.

In columns 7 to 12, we take the first stage 2.17 into account. Just as their counterparts in

Table A.3, the coeflicients are positive throughout all specifications and statistically significant
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at the 1% level (columns 7, 8, and 10) or at the 5% level (columns 9, 11, and 12). The APEs have
the same signs as in columns 1 to 6, but several times larger, in line with the concern that
endogeneity in Anetinc; may lead to downward biased estimates if not taken into account. We
conclude that the ordered probit, too, provides evidence of a causal positive effect of Anetinc;
and Addonate;. Yet, since the coefficients of an ordered probit model cannot be interpreted
without a fair amount of extra calculation, we limit our attention to estimating the linear

model consisting of equations (2.16) and 2.17 in the robustness checks below.

Gross income

Next, we show that our results are robust to considering the effect of gross income instead of
net income. To this end, we replace Anetinc; in equations (2.16) and (2.17) with Agrossinc;,
which corresponds to the change in i’s gross income. Moreover, we use Aavincgross; — the
change in the average gross income of i’s occupation group - as an instrument for Agrossinc;

in equation (2.17).

Extensive margin Table A.6 shows the results on the extensive margin on financial dona-
tions. Analogous to Table A.3, we have scaled Agrossinc; with the factor 100 to enhance the
readability of the results.

The 2SLS estimates for 31 are positive for all specifications. Moreover, the estimates are
statistically significant at the 1% level in columns 1, 2, 4, and 6, and at the 5% level in columns
3 and 5. Although the magnitude of the estimates is smaller than in Table A.3, the effect sizes
are comparable: e.g., according to column 1, a 100 Euro increase in 7’s change in gross income
leads to a 1.4 percentage point change in Addonate;. A one standard deviation increase in
Agrossinc; leads to a 21 percentage point increase in Addonate;, which corresponds to 41%
of a standard deviation in the dependent variable. The first stage diagnostics support the

validity of our empirical strategy based on gross income: the estimate for 71 in equation (2.17)
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is highly statistically significant throughout all specifications, and F' > 15 in all columns.

Intensive margin Table A.7 shows the results on the intensive margin on financial donations.
As in Table A.4, the 2SLS estimates for 31 are positive for all specifications. Moreover, the
estimates are statistically significant at the 5% level in columns 1, 3, and 5, and at the 10% level
in columns 2, 4, and 6. As for the extensive margin, the magnitude of the estimates is smaller
than in Section A.3.2, while the effect size is comparable: e.g., according to column 1, a 1 Euro
increase in Agrossinc; leads to 0.09 Euro increase in Adonation;. A one standard deviation
increase in Agrossinc; leads to a 133.14 Euro increase in Adonation;, which corresponds
to 36.7% of a standard deviation in the dependent variable. Again, the first stage diagnostics
support the validity of our empirical strategy based on gross income: the estimate for m; in
equation (2.17) is highly statistically significant throughout all specifications, and F' > 15 in

all columns.

Exclude retirees

Our main analysis considers retirees alongside individuals who still participate in the labor
market. To rule out that retirees — whose donation behavior might be very different from
the working population — drive our results, this section demonstrates that the findings from

Section A.3.2 are robust to excluding them from the analysis.

Extensive margin Table A.8 shows the 2SLS results on the extensive margin on financial
donations without retirees. Just as their counterparts in Table A.3, all estimates are positive.
Due to the reduced number of observations, the standard errors are larger than in Table A.3,
but all estimates are statistically significant at the 5% level. Moreover, the magnitude of the
estimates increases: e.g., according to column 1, a 100 Euro increase leads to a 3 percentage

point increase in Addonate; and a one standard deviation increase in Anetinc; leads to a 26

142



A.3 Empirical analysis

percentage point increase in Addonate;, which corresponds to 51% of a standard deviation
in the dependent variable. The first stage diagnostics support the validity of our empirical
strategy when we exclude retirees: the estimate for 7] in equation (2.17) is highly statistically

significant throughout all specifications, and £’ > 20 in all columns.

Intensive margin Table A.8 shows the 2SLS results on the intensive margin on financial
donations without retirees. As in Table A.4, all estimates are positive. Similar to the extensive
margin, the standard errors increase due to the reduced number of observations, but all
estimates are statistically significant at the 5% level. Moreover, they are slightly larger than
their counterparts in Table A.4: e.g., according to column 1, a 1 Euro increase in Anetinc; leads
to a 0.16 Euro increase in Adonation; and a one standard deviation increase in Anetinc;
leads to a 139.52 Euro increase in Adonation;, which corresponds to 38.4% of a standard

deviation in the dependent variable.

Exclude occupation groups 06 and 10

Next, we exclude occupation groups 06 and 10 - i.e., skilled agricultural, forestry and fishery
workers and armed forces occupations — from the analysis, because the number of observations
for each group is small (see also Table A.1). Thus, each individual could have a sizable impact
on Aavinc;, rendering it unclear if the exclusion restriction holds. This section shows that

our main results are robust to excluding these observations.

Extensive margin Table A.10 shows the 2SLS results on the extensive margin of financial
donations when we exclude occupation groups 06 and 10. The estimates are positive, but
slightly smaller than their counterparts in Table A.3. Moreover, the standard errors are larger
than in Table A.3, but all estimates are statistically significant at the 5% level (columns 1, 2,

4, and 5) or at the 10% level. The first stage diagnostics, too, are similar to Table A.3: all first
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stage estimates are highly statistically significant, and /' > 25 in all columns.

Intensive margin Table A.11 shows the 2SLS results on the intensive margin of financial
donations when we exclude occupation groups 06 and 10. The estimates are positive and
slightly smaller than their counterparts in Table A.4; the relative magnitude of the standard
errors remains nearly unchanged. The first stage diagnostics are similar to Table A.4, too: all

first stage estimates are highly statistically significant, and ' > 25 in all columns.

Reported profession

As a final robustness check, we exclude all individuals who do not report their current occupa-
tion in 2010 or 2015, but have done so in a preceding wave of the survey and did not state to
have changed their occupation or activity status. Tables A.12 and A.13 show the results: they

are nearly equivalent to our main results in Section A.3.2.
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Table A.1. Occupation groups

Group Label Obs. Percent
01 Managers 146 2.66
02 Professionals 781 14.21
03 Technicians and associate professionals 852 15.50
04 Clerical support workers 297 5.40
05 Service and sales workers 331 6.02
06 Skilled agricultural, forestry and fishery workers 23 0.42
07 Craft and related trades workers 364 6.62
08 Plant and machine operators and assemblers 175 3.18
09 Elementary occupations 140 2.55
10 Armed forces occupations 12 0.22
11 Retirees 2,375  43.21

Total 5,496  100.00

Notes: Table A.1 gives an overview of all occupation groups considered in the analysis. Groups
o1 to 10 are based on the ISCO 88 classification by the International Labor Organization;
Group 11 classifies retirees.

145



A Appendix to Chapter 2

‘SONTRA [[B UO 9B} UL SIOUIJIP
Surpuodsa1100 I191]) ‘90USY ‘SNONUIIU0D dTB SI[QRLIRA SUTUTRUIAI 3Y} 10] Sa[qelIeA SUIA[IopUN 3], "[0T ‘0T —] [BAISIUI 9} WOIJ SINRA I932JUI [[B UO d)e] Ued
$3oudIaYIp SurpuodsaiIod 3y} ‘90U "SW0INO IS3q Y} ()T PUE ISIOM Y] SIJBITPUI () IYM ‘()] 0] () UIOIJ 3[EIS B UO PIINSLIW A[[RULSLIO 31k *Y7)DaYyyy pue
tssourddpyyy 10§ sa[qerrea SUTA[I9pUN YL, ‘T PUR ‘() ‘T— SINJeA Y} U0 e} ULd SIOUIYIP Surpuodsariod oy} ‘9ouay ‘sa[qerrea Aurunp are *dwadwa)yy
PUB “oUnualyy patLdnwuyy Sninisalionyy Qo lapisyy o3puoppyy 10§ sa[qerrea SurA[Iopun ayJ, ‘SISA[eUe U} Ul pasn SI[qRLIBA [[e SISI[ Ty J[qRL :SIION

gz'lzt  60509L 216°GS g60°99 1191 96%‘S  dnoiS uoryednodo Jo awoour ssoi1s "Ae UI AgUeY) tssouabouranyy
oSt 000‘0¢  €7lg@S-  Vg996¥1  Colr1e  gGTS awodur sso1d ur a8uey) urssoubyy
1$)09Y0 SSaUISNQOY
0 I I- Ly10 100-  118C pakordws Arerodway Sureq ur aduey) 'duwadua)yy
o I I- gt 0 €Loo  gIgT painua} Suraq ur a3uey) 2unuay
: iﬁvﬂq
0 I 1- v6z0 100°0-  96¥‘S snjejs [ejrrew ur aguery) "PaLLIDUN]
o € €- g¢g0 Z1°0 Ggbes snje)s yi[eay pairodai-j[as ur asuey) Y10y
o ot 8- €661 Groo-  og¥‘S uo1joRJSIjes 9J1 pajrodar-jas ur aguey) tssourddoyyy
ey
0 I 0 Gz¢o Z1°0 96¥°S snjeys A31anjoe ur a8uey) 'SNYIDISALIODY]
0 GS oL- €16°g €6G0- €1VS sInoy sunjIom Aoom ur aSuey) 'sunoyyLomyy
0 I I- z'0 z00'0-  96¥°S qol aprs © Suraey ur aguery) ‘qolapisyy
XV
o) 000°0T  0009-  9SGL-9zl 1S1°6€  96¥°G snuoq Sew;sLIy) ur auey) fSNUOQSDULLY]
o 000°0T 002‘g- 9bz- 616§ €Lg'ot  96¥°S UOT}edRA UI d8URY) '$NU0QIDAY]
0 000°0T  000°0Z-  Lz§616  6SL'gT  96¥°S snuoq [enuue ur d3uey) 'snuoqyy
XV
169°€11  L¥e'g99  1L9LS 78E6°G¢ VLV 1er  96%S dnoi3 uoryednodo Jo awodUT J2U ‘AR UT 8UBYD) Huany
et ooovz  orzVi-  6VgTlg  688°€€T  96VS JWIOOUT }9U UT 28UeY) DuLUYy
0 000°S 000°G- TT1°€9¢ €988'9€  6VVG UISIReW JAISUIIUL ‘SUOIJRUOP "ULJ UI dFURY) uouUOPYy
0 I I- 6050 ghoo  96¥‘S UISTRW JAISUS)XD ‘SUOTJRUOP "UL Ul 98UBy) 'arpuoppyy
ssisAjpup uiopy

UBIpI]N  XBN UIN A PIS  UBIN 89O [PqeT I[qerreA

soT)ISTIR)S ATRTUUING *TY d[qeL

146



A.3 Empirical analysis

o~
<t
—

100> d 600> d, ' T0>d,
"00T J0}0®J 9YJ YIIM PI[eds ST *ouUIouUyy ‘S9jewIlsa ayj Jo 5:5%&8 0URYUD O], "JUWNIISUI PIPN]OX 3} JO J1ISTIelS- \f ode1s 1811 9y} 03 wv:ommoboﬁv
o1sTe]S-f S ], "ULSIBT SAISUS)XA 3} UO SUOTIRUOP [eIoURUY UT 93URYD 31} ST YOTYM a2DpU0PPY/ ST d[qeLreA juapuadap Y], ‘sasayjuared UT SI0II9 pIepuels 1Snqoy :SaJoN

6Lz 06£°S €1hS 0L¥<S 96¥°G 96¥°S 6Lz 06£°G €1hS oL¥<S 96¥°G 96¥°S N
76°6¢ zz°€¢ 2S¢ €Gz¢ 99'2¢ VLCE ansnels-
(€00'0)  (£00°0) (voo-0) (€00°0) (voo-o) (voo-o0)
w9100 OZO'O  TZO'O ,, 0T00 . 0200 . 1200 uranyy
adesys 1511y
(9€00)  (2z0°0) (zzo°0) (€zo°0) (€zo°0) (zz0°0) (¢to0)  (goo'0)  (goo'0)  (Looo)  (Looo)  (L0OO)
€50°0- €50°0- Looo- 600°0- Sooro- §00°0- wLeoo  1bo0 TPOO  Sboo  PPoo  ¥Vo0 1doorajuy
X X XV
X X X X X X XV
X X X X X X 24%
X X X X X X XV
(6tto'0) (€600'0)  (6800°0)  (¥600°0) (2600°0)  (16000) | (2Z00°0) (6000°0) (6000°0) (6000°0) (6000°0) (6000°0)
w9600 reeoo | €€coo0 | c€co0 . 6€c00 TPeoO | €1000  ,StOO'O 91000 , LTOO'O . QIOO0 . .QI000 | ‘OULPIUY
(zr) (tn) (or) (6) (8) (4) ) ®) ) (€) (@) (m)
STISe ST0

SUOTJBUOP [EIOUBUL JO ULSIBUI JAISU)XS Y} UO SWODUT J9U JO 109J3 3, "€V d[qelL



A Appendix to Chapter 2

100> d . 600 >d, ' T0>d,
“JUWINIISUT PIPN[IX3 Y} JO O1ISTIR)S- o agess 181y 9y} 03 mwco%uon onsmels-

3], "ULSIBW JATISUDIUI Y} UO SUOTIRUOP [erdUeUY UT 93URYD 3} ST YoIym ‘*u013puopyy SI d[qerres juapuadap o], "sasayjuared UT SIOLID pIepue)s 1SNqoy :SajoN

1¢€Lz LYES 69€°S bebS 6¥vS 6v¥<S 1€l LYES 69€°S 444 6V¥°S 6¥v<S N
GG-6¢€ g6°2¢ L6VE 16°2¢ 79°T¢ 0G°¢¢ ansnels-
(Szo) (§¢0) (9¢0) (§¢0) (9¢0) (9¢0)
2xz00°'T R o4 wxxC1C ennlOT exn 00T 2xx90°C urany
ade)s 3811
(oL€t)  (9g'11)  (19°1T)  (1her)  (Seer) (Lren) (o¥°6) (Sz'l) (§¢L) (60°L) (tz°l) (ezl)
Vzo- G6€ 9S¥ 9¢°§ ves 9¢'S L8661 €e1e | Gg1e | €gee | 6bEEC | Vgt 1dooragug
X X vaq
X X X X X X XV
X X X X X X 4%
X X X X X X XV
(9L¥o0) (1150°0) (20S00) (VzSo'0) (0€S0'0) (12S0°0) | (L9z0'0) (01Z00) (g0Z0'0) (LOZO'O) (90Z00) (5020°0)
wotro  vero o€to | Pero | PEr0o  2€ro | PPPo0o  Lzioo 1€100 Gzro0 0€10°0 0€10°0 ugpuyy
(zr) (rr) (o) (©) (8) () ) ®) () (€) (@) (r)
S'IS¢ ST0
SUOIJRUOP [RIOURUTJ JO UISIBUI SAISUSJUT 3} UO SWOIUT J2U JO 1099 Y], ¥y a[qe],
o
=



A.3 Empirical analysis

100>4d ., ‘co> d,,.‘T0>d,

<

~

‘00T I1030€]

31 YJIM PITRIS ST DUIFIUY/ ‘SITRUILISI dTf} JO AJT[IEPEI S0ULRYUD O], “JUSUINIISUT PIPN[IXa I} JO onsiye)s- 7 25e1s 1511 ay) 0] SpuodsarIod d1Isne)s- 7 Y], ‘UISIeU JAISUIIXD dY} UO SUOIJRUOP [BIDURUL UT
a8uey oy ST *agnuoppyy 1M (T = *090uoppy)1d pue ‘(0 = *o1puoppy)id (1— = *opuoppyy)id a1 11qoxd pa1apio ay) Jo $a110397ed J10dNO Y], $asaYjuared UI SIOLIS pIepue)s 1SNqoy :Sa1ON

6VLe 06€°S civs oL¥ S 96%G 96%G 6VLc 06¢°S civs oL¥S 96%G 96%G N
76°6€ A A2 tA AT €6z¢ 98'C% bL€e onsnels-
(€00°0) (€00°0) (Poo0) (€00°0) (vooro) (Vooro)
+xx9T0°0 +xx020°0 +xx 1200 +xx020°0 +xx0T0°0 wxx 1200 uranyy
a3e3s 3s11y
X X XV
X X X X X X XV
X X X X X X XV
X X X X X X 94V
(0900°0) (g¥oo-0) (§¥00°0) (g¥oo-0) (L¥ooro) (9¥000) | (z100°0) (S000°0) (S000°0) (S0000) (S000°0)  (S5000°0)
wg1910°0 zgZiO'O  _ Q¢rOO . [LzroOo  1€TO'O . .Z€10°0 | LooO'O  ,QO0OO'0 60000 01000 . 0OTOO'0 . OT000 (1 = fogpuoppvy)id
(Loooro) (S000°0) (S000°0) (S000°0) (So00°0) (So000°0) (z0000)  (1000°0) (1000°0)  (T000°0) (T000°0) (to00°0)
«xxVC00°0- __ 0ZOOO- .  TZOO'O- TZ00'0- .  TZOO'O- . .ZZOO'0- | 1000°0- ,ZOOO'O- ,ZOOO'0- ,ZOOO'0- ,, ZOOO'0- . ZOOOO- (0 = *opuoppv)id
(900°0) (Pooro) (Poo0) (Poo0) (vooro) (vooro) (otoo0) (Vooo0) (Voooo) (Vooo-0) (Pooo-0) (vooo-0)
V100~ +x0TO00- wxx L TO°0- [ T0°0- wxxI10°0-  T10°0- | So00'0- ,9000°0- ,L0OOO-  L00O'O- ,,.8000°0- . 8000°0- | (J— = *a30puU0ppVy)id
urgpUyy Jo
s109p0 renaed Ay
(zz00) (Lto0) (910°0) (L1o0) (910°0) (910°0) (So0r0) (z00°0) (z00°0) (zo0r0) (zo0r0) (z00°0)
wxx790°0 2xx0V00 +2,05070 £x050°0 2225070 +xxC50°0 €000 ,£00°0 L7000 £x700°0 +x700°0 +x700°0 urgouyy
(e1) (1) (01) ©) ®) ©) ©) © &) ©) @ ®
AL M 11qO0IJ Pa19pIO 1qoid paIspIO
SUOTJRUOP [BIOURUL JO UISIEW JAISUIIXD 9} UO SWOOUI JU JO 309Y9 oY [, :31qoxd paiopiQ *S'V d[qelL,



A Appendix to Chapter 2

Table A.6. Robustness check: The effect of gross income on the extensive margin of
financial donations

(1) () ) (4) (5) (6)

Agrossing; 0.014™**  0.014™* 0.013"" 0.013""" 0.013" 0.019™*"
(0.0052) (0.0053) (0.0052) (0.0051) (0.0052) (0.0064)

AXq; X X X
AXo; X X X
AXs; X X X
AX4Z' X
Intercept 0.004 0.004 0.006 0.003 0.005 -0.243

(0.017)  (0.017)  (0.017) (0.016) (0.017)  (0.036)

First stage

*kk

Aavincgross; | 0.025™"  0.025"*  0.024"*  0.026 0.024™*"  0.021"**
(0.006)  (0.006)  (0.006)  (0.006) (0.006)  (0.006)

F'-statistic 17.43 16.62 19.29 17.58 18.56 51.99

N 5,258 5,258 5,232 5,190 5,167 2,555

Notes: Robust standard errors in parentheses. The dependent variable is Addonate;, which
is the change in financial donations on the extensive margin. The F'-statistic corresponds to
the first stage F'-statistic of the excluded instrument. To enhance readability of the estimates,
Anetinc; is scaled with the factor 100.

*p<0.1,"p<0.05 " p<0.01
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Table A.7. Robustness check: The effect of gross income on the intensive margin of

financial donations

2SLS
(1) (2) (3) (4) (5) (6)
Agrossine; 0.089"*  0.090"*  0.091™*  0.088"*"  0.090"*  0.090™**
(0.044)  (0.045)  (0.043) (0.043)  (0.043)  (0.033)
AXy; X X X
AXo; X X X
AXs; X X X
AX4Z' X
Intercept 8.20 7.786 7.426 6.376 5.30 -7.132
(13.03) (13.17)  (13.11)  (12.69)  (12.80) (12.520)
First stage
Aavinegross; | 2.516™  2.468""" 2,439 2574  2.451"""  2.118"*
(0.604)  (0.606)  (0.556) (0.614) (0.569)  (0.295)
F'-statistic 17.37 16.57 19.27 17.59 18.57 51.52

N

5,215 5,215

5,190 5,149 5,127 2,540

Notes: Robust standard errors in parentheses. The dependent variable is Adonation;, which is
the change in financial donations on the intensive margin. The F'-statistic corresponds to the
first stage F'-statistic of the excluded instrument.

*p < 0.1, p <0.05 " p<0.01
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Table A.8. Robustness check: The effect of net income on the extensive margin of
financial donations, no retirees

2SLS
(1) (2) ) (4) (5) (6)

Anetine; | 0.030"™  0.030"*  0.030°*  0.029"*  0.029"*  0.029**
(0.0125) (0.0126) (0.0131) (0.0120) (0.0128) (0.0120)
AXy; X X X
AXo; X X X
AX3; X X X
AX4Z‘ X
Intercept -0.043 -0.043 -0.043 -0.046 -0.048 -0.051
(0.041)  (0.041) (0.042) (0.041) (0.043) (0.037)
First stage
Aaving; 0.015"**  0.015"* 0.015""* 0.016"*" 0.015"* 0.016™"

F-statistic

(0.003)  (0.003) (0.003) (0.003) (0.003) (0.003)

24.02 23.58 22.68 26.38 24.26 39.24

N

3,121 3,121 3,106 3,048 3,035 2,686

Notes: Robust standard errors in parentheses. The dependent variable is Addonate;,
which is the change in financial donations on the extensive margin. The F-statistic
corresponds to the first stage F'-statistic of the excluded instrument. The results are based
on estimations that exclude retirees from the analysis. To enhance readability of the

estimates, Anetinc; is scaled with the factor 100.
*p <01, p<0.05 " p<0.01
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Table A.9. Robustness check: The effect of net income on the intensive margin of
financial donations, no retirees

2SLS
(1) () (3) (4) (5) (6)
Anetine; | 0.160"*  0.163**  0.165  0.151"**  0.158**  0.110""
(0.067)  (0.068)  (0.068)  (0.062)  (0.064)  (0.048)
A X1y, X X X
AXo; X X X
A X3, X X X
AX4Z' X
Intercept -9.735 -10.82 -11.53 -6.55 -9.95 1.050
(19.80)  (19.86)  (20.33) (19.17)  (19.82) (14.036)
First stage
Aavinci 1.553*** 1.536*** 1.479*** 1.614*** 1'511*** 1.578***
(0.319)  (0.318)  (0.312) (0.316) (0.308)  (0.253)
F'-statistic 23.77 23.34 22.46 26.11 24.03 38.84
N 3,096 3,096 3,082 3,026 3,014 2,668

Notes: Robust standard errors in parentheses. The dependent variable is Adonation;,
which is the change in financial donations on the intensive margin. The F'-statistic
corresponds to the first stage F'-statistic of the excluded instrument. The results are based
on estimations that exclude retirees from the analysis.
*p<0.1,"p<0.05 " p<0.01
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Table A.10. Robustness check: The effect of net income on the extensive margin of
financial donations, no occupation groups 06 and 10

(1) (2)

2SLS

) (4) (5) (6)

Anetine; | 0.020"*  0.019**
(0.0095)  (0.0097)

AXM X
AXo;

A Xy

Intercept 0.001 0.002

(0.023)  (0.023)

*

Aaving; 0.032""*  0.032"""
(0.006)  (0.006)

F'-statistic 29.40 27.84

X
X X
X

0.031"""  0.034™"
(0.006)  (0.006)  (0.006)  (0.004)

0.019*  0.018"  0.018""  0.023"
(0.0099) (0.0091) (0.0096) (0.0124)

XK KX

0.005 0.001 0.005 -0.035
(0.024) (0.022) (0.023) (0.037)

First stage

* *

0.032"**  0.027""

28.06 29.84 32.73 56.94

N 5,461 5,461

5,436 5,380 5,358 2,724

Notes: Robust standard errors in parentheses. The dependent variable is Addonate;,
which is the change in financial donations on the extensive margin. The F-statistic
corresponds to the first stage F'-statistic of the excluded instrument. The results are based
on estimations that exclude occupation groups 06 and 10 from the analysis. To enhance
readability of the estimates, Anetinc; is scaled with the factor 100.

*p<0.1,"p<0.05 " p<0.01
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Table A.11. Robustness check: The effect of net income on the intensive margin of
financial donations, no occupation groups 06 and 10

2SLS
(1) (2) 3) (4) (5) (6)

*kk

Anetine; | 0.191"**  0.195"*  0.197°**  0.184 0.191°**  0.173"*
(0.074)  (0.076)  (0.075)  (0.069)  (0.072)  (0.067)

AXy; X X X
AXo; X X X
AXs; X X X
AX4Z' X
Intercept -8.30 -9.07 -9.57 -8.18 -10.09 -17.84

(16.52)  (16.77) (17.03) (15.28)  (15.87) (18.025)
First stage

*kk *kk

Aaving; 3.226 3.160 3.105"%"  3.422""  3.232"""  2.6417""
(0598)  (0.602)  (0.589)  (0.601)  (0.595)  (0.354)

F'-statistic 29.10 27.56 27.80 32.38 29.52 55.79

N 5414 5414 5,390 5,336 5:315 2,706

Notes: Robust standard errors in parentheses. The dependent variable is Adonation;,
which is the change in financial donations on the intensive margin. The F'-statistic
corresponds to the first stage F'-statistic of the excluded instrument. The results are based
on estimations that exclude occupation groups 06 and 10 from the analysis.
*p<0.1,"p<0.05 " p<0.01
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Table A.12. Robustness check: The effect of net income on the extensive margin of
financial donations, reported occupations

2SLS
(1) (2) 3) (4) (5) (6)

Anetine; | 0.024™*  0.024"**  0.023**  0.023"**  0.022"*  0.030""
(0.009)  (0.009)  (0.009)  (0.009) (0.009) (0.012)

AXq; X X X
AXo; X X X
AXs; X X X
AX4¢ X
Intercept -0.009 -0.008 -0.006 -0.009 -0.007 -0.053

(0.022)  (0.022)  (0.023) (0.022) (0.023)  (0.036)

First stage

*kk

Aavine; 0.021"*  0.021™*  0.020"™*  0.021"" 0.020"* 0.016
(0.004) (0.004) (0.004) (0.004) (0.004) (0.003)

F-statistic 34.12 33.20 32.92 34.45 32.43 40.00

N 5,428 5,428 5,402 5,346 5,323 2,745

Notes: Robust standard errors in parentheses. The dependent variable is Addonate;,
which is the change in financial donations on the extensive margin. The F-statistic
corresponds to the first stage F'-statistic of the excluded instrument. The results are based
on estimations that exclude observations on whom we lack data on the current occupation
from the analysis. To enhance readability of the estimates, Anetinc; is scaled with the
factor 100.

*p<0.1,"p<0.05 " p<0.01
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Table A.13. Robustness check: The effect of net income on the intensive margin of
financial donations, reported occupations

2SLS
(1) (2) 3) (4) (5) (6)

*

Anetine; | 0.128"  0.131**  0.130"F  0.129" 0.133**  0.113"
(0.051)  (0.052) (0.051) (0.051) (0.051)  (0.047)

AXy; X X X
AXoy; X X X
AXs; X X X
AX4Z‘ X
Intercept 6.093 5.540 5.76 4.85 3.92 -0.111

(12.15)  (12.23) (12.41) (11.71)  (12.01)  (13.67)

First stage

*kk * kK *

Aavinge; 2.113"*  2.081 2.023"  2.128 2.004™™*  1.605"**
(0.363)  (0.362)  (0.354) (0.364)  (0:353)  (0.255)

F'-statistic 33.87 32.97 32.69 34.23 32.22 39.61

N 5,381 5,381 5,356 5,302 5,280 2,727

Notes: Robust standard errors in parentheses. The dependent variable is Adonation;,
which is the change in financial donations on the intensive margin. The F-statistic
corresponds to the first stage F'-statistic of the excluded instrument. The results are based
on estimations that exclude observations on whom we lack data on the current occupation
from the analysis.

*p<0.1,"p<0.05 " p<0.01
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B.1 Additional background material

3 MONCHEN - BAYERN [T —

Bildungswelten

Die schwarze Null diirfte unerreichbar

Figure B.1. Newspaper pages of two influential German newspapers, left (SZ), right (FAZ).
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B.1 Additional background material

Table B.2. Overview: Dataset 3.4.1

News outlet ¢ Observations N Appearance cycle Sold copies
BILD-Zeitung (Bild) 405 daily 7.71 Mio.
Siiddeutsche Zeitung (S2) 694 daily 1.47 Mio.
Frankfurter Allg. Zeitung (FAZ) 307 daily 1.02 Mio.
Die Welt (Welt) 416 daily 0.73 Mio.
Tageszeitung (TAZ) 399 daily 0.21 Mio.
Junge Welt (FW) 222 daily

Junge Freiheit (FF) 146 weekly 0.11
Total 2,589

Notes: Column 1 lists the set of news outlets in my data. Column 2 indicates the number of observations
(i.e., news pictures) per news outlet in the dataset. Column 3 indicates if the news outlet is published
daily or weekly (note that JF is the only news outlet to occur on weekly-basis in my data). Column 4
provides the annual number of sold copies in Germany in 2016, which, with the exception of the W,
stem from Statista (2021).
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B.2 Additional information on ideological campaigns
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Table B.3. Overview: Dataset 3.4.2

Ideological campaigns

Pro-immigration Anti-immigration
Campaign N Campaign N
Pro Asyl eV. 170  Tichys Einlick 103
Die Gruene 34 AfD - Alternative fuer Deutschland 45
Medico International eV. 78  Compact Magazin 114
Caritas International eV. 115 Abakus.News 124
Total 397 Total 386

Notes: Column 1 (and 3) lists the official names of organizations considered as pro-immigration
(anti-immigration) campaigns in this dataset. Column 2 (and 4) provides the associated number
of observations collected for these pro-immigration (and anti-immigration) campaigns.



B.z Additional information on ideological campaigns

Definition of ideological campaigns This section provides a more rigorous documen-
tation on how I define and determine ideologically motivated campaigns. As outlined in
Subsection 3.4.2, I follow three criteria to identify ideological campaigns: First, a campaign’s
vehicle of coverage (e.g., its website) should be officially, actively, and regularly operated and
updated. Second, a campaign should explicitly state its attitudes towards migration. Third, the
event of the 2015-16 migration crisis should be central to the campaign’s agenda. As said earlier,
official information ranking organizations according their attitudes towards immigration does
not exist. There is, however, much reliable information on the political orientation of news
outlets and further organization, particularly alongside a conventional one-dimensional politi-
cal left-right spectrum. For example, the Federal Agency of Civic Education (Bundeszentrale
fuer politische Bildung, BPB) published in December 2016 rich information on influential
right-leaning news outlets and magazines in Germany." Moreover, while the event of the 2015-
16 migration crisis, several organizations and political parties in Germany have had clearly
campaigned their stance on immigration. Examples for pro-immigration campaigns include
NGOs such as Pro-Asyl, Caritas, Medico, Unicef, or politically left- and green-leaning German
parties; anti-immigration attitudes have been campaigned by news outlets and organizations
like Compact Magazin, Blaue Narzisse and Zuerst, or right-wing political parties such as the

AfD party in Germany.*

Google search, keywords Apart from these natural candidates, which basically represent
well-known parties and institutions that were especially during 2015-16 migration crisis active,

I additionally aimed at discovering further campaigns on Google. I first prescribed a large set

'Seehttps://www.bpb.de/politik/extremismus/rechtsextremismus/239438/der-
rechte-rand-verlage, accessed 10 March 2021.

*Seehttps://www.bpb.de/politik/extremismus/rechtsextremismus/239620/der-
rechte-rand-publikationen, accessed 10 March 2021.
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B Appendix to Chapter 3

of search items and keywords to both sides of campaigns. Then, I considered for each search
item all relevant Google hits occurring on the first ten Google pages in sequence (which is an
equivalent of the first 100 hits). To find eligible candidates for pro-immigration campaigns,
search keywords included e.g. “Organizations Refugees Relief”, “Campaigns Refugees Relief”,
“Rescue Refugees”, “Support Refugees”, “Sea Rescue Refugees”, “Refugee Crisis 20157, “Initiation
Refugees”, and “Integration Refugee” (originally in German language). Next, I focused on
potential candidates for anti-immigration campaigns; search items include “Illegal Migration”,
“Uncontrolled Immigration”, “Criminal Refugees 20157, “Stop Mass Immigration Germany”,
“Stop Illegal Immigration Germany”, “Against Illegal Immigration Germany”, “Stop Illegal
Immigration Germany”, “Foreign Domination”, and “Increased Criminality Refugee”. On top
of that, I also checked for further left- and right-leaning parties, citizen’s movement and
associations on Wikipedia (accessed 21 December 2020). Finally, I examined social media (i.e.,

Twitter, Facebook, and Instagram) accounts of top-ranking politicians of political parties such

as the The Left, The Green, and AfD party).

Final set of ideological campaigns On this broad route to determining campaigns, I
initially shortlisted 44 candidates, mainly representing ideologically and politically motivated
news media, non-governmental organizations, foundations and political parties, both national
and regional, citizen’s movements and associations, politicians’ social media account, and
blogs. Yet, before I started to collect the news pictures they portray, I evaluated for each
candidate whether or not the three main criteria introduced in Subsection 3.4.2 were satisfied:
I scrutinized thoroughly the overall coverage of each potential campaign’s website and social
media account (if any exits). In particular, I focused closely on all news stories and contributions,
special publications, statements and online content that were available in regard to the 2015-16

migration crisis event. While almost all candidates implicitly fulfilled the second criteria
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requiring a clear stance towards immigration, many of them fail to meet criteria one and/or
three. In fact, a large subset of these 44 candidates appeared to (partially) cover content related
to the 2015-16 migration crisis. Many of them, however, neither updated nor actively operated
their platform, why I precluded them from my analysis. I also preclude the humanitarian
organization UNICEF, because the welfare of children and women is central to the agency’s
program, whereby they might also portraying proportionally more children and woman as a
result of the agency’s idiosyncratic objective. Finally, conditional on having insisted on this
procedure described, I was left with eight eligible ideological campaigns. Table B.3 provides a
summary of the final set of campaigns. I collected all pictures that were related to event of
the migration from each of these campaigns. Here, I analyzed the full history of their website
(including coverage from publication, special report, short articles, etc.) and social media

account.
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Table B.4. Overview: main variables

Variables

Description and classification on picture-level

Gender composition

Share Children
Share Females
Share Males

Group Size
Portrait
Small
Medium
Big
Huge

News topics
Route
Sea/Vessel
Asylum Homes

Socio-economic-

Challenges
Security Issues
Integration
New Life
Portraits
Other

Percentage share of children (number of children/number of mi-
grants)
Percentage share of females (number of females/number of mi-
grants)
Percentage share of males (number of males/number of migrants)

Indicates the number of migrants

1 migrant is covered

A group of 2 — 4 migrants are covered
A group of 5 — 14 migrants are covered
A group of 15 — 24 migrants are covered
A group of 25 > migrants are covered

Relates to the main theme of a picture

Migrants on their route to Europe (e.g., border crossing)
Migrants crossing a sea via vessels or boats

Life in their temporary asylum homes

Migrants queuing up at public authorities (e.g., Job Center)

Criminal acts and police involvement

Participating in work and education

Engaging in social and cultural activities

Portraits of single migrants

Migrants sitting in rooms or waking around; repatriation




B.z Additional information on ideological campaigns

Table B.5. Summary statistics: gender composition

N Mean SD Min p25 Median p75 Max
Pro 397 0.58 0.42 0 0.00 0.67 1.00 1
JW 222 0.29  0.35 o} 0.00 0.13 0.50 1
TAZ 399 0.37 0.38 0 0.00 0.27 0.67 1
SZ 694 0.39  0.40 0 0.00 0.28 0.75 1
Bild 405 036  0.42 0  0.00 0.13 0.80 1
FAZ 307 0.31 0.34 0 0.00 0.23 0.50 1
Welt 416 0.38  0.40 0 0.00 0.24 0.75 1
JF 146 0.23  0.33 0 0.00 0.05 0.38 1
Anti 386 0.24 0.33 0 0.00 0.08 0.34 1
Total 3372 0.37 0.39 0 0.00 0.22 0.71 1

Notes: Subsequent to the analysis in Subsection 3.5.1, Table B.5 reports the
descriptive statistics for gender composition - reflected by the percentage share

of non-males — on news outlet- and campaign-level.
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Influence-weighted polarization measure To calculate influence-weighted measures of
polarization as defined in Equation 3.4, I first need to determine the influence-weights m; for
each news outlet. As mentioned in the Footnote 5, I derive these weights from a large-scale
Forsa survey where subjects were asked about their media consumption, see Table XXX in
Chapter XXX for details. The Forsa survey generates the following (adjusted) influence weights:
sz = 0.2264, myer = 0.2135, mpaz = 0.2008, mpiq = 0.1803, 774z = 0.1193, 75p =
0.0127, and 7y = 0.0071.

To determine the influence-weighted polarization measure according to gender composition,
say, consider its mean values in Column 2 of Table B.5. Ranking news outlets according their
attitude towards migration generates the following sequence: gz = 0.39 > ¢y = 0.38 >
rraz = 0.37 > zijg = 0.36 > vpaz = 0.31 > xyw = 0.29 > x5 = 0.23. Then, the
average attitude towards migration in the market for news is z = 0.3632.

Following Z I split the market for news by grouping news outlets into a set of “positive”
(i.e., x; > ¥) and “negative” (i.e., x; < T) news outlets. The resulting influence-weighted

attitude towards migration of (positive) news outlets is 27 = 0.3835. Similarly, the

influence-weighted attitude towards migration of (negative) news outlets equals z5"° =

news

0.3327. Inserting 27’

news

and /¥ into Equation 3.4 gives an influence-weighted of A9 ender _

weight —
0.15.

Analogously, the influence-weighted polarization measure according to group size equals

AJroup

weight = 0-28. Notice that dividing news outlets into positive and negative set of outlets

follows by having x; < Z (for “positive”) and x; > Z (for “negative”) an opposite splitting rule
as in the case of gender composition; because a larger average group size implies negative

attitude towards migration and vice versa.

168



B.z Additional information on ideological campaigns

Table B.6. Summary statistics: group size

N Mean SD Min p25 Median p75 Max

Pro 397 8.49 1248 1 2.00 4.00 10.00 86
JW 222 13.31 51.05 1 2.00 4.00 11.00 663
TAZ 399 9.10 21.64 1 2.00 4.00 9.00 326
SZ 694 11.53 40.95 1 1.00 4.00 9.00 705
Bild 405 881  23.52 1 1.00 2.00 800 338
FAZ 307 19.89 49.04 1 3.00 7.00 18.00 705
Welt 416 9.98  27.30 1 1.00 4.00 8.50  456.5
JF 146  10.16 12.74 1 2.00 5.50 13.00 87
Anti 386 42.69 91.73 1 5.00 13.00  35.00 922
Total 3372 14.75 45.21 1 2.00 4.00 12.00 922

Notes: Subsequent to the analysis in Subsection 3.5.2, Table B.6 reports the descrip-
tive statistics for group size — reflected by the number of migrants covered in the
pictures — on news outlet- and campaign-level.
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Group size, by category
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Figure B.2. Group size: campaigns vs. news outlets.

Notes: As outlined in Subsection 3.4.3, I use the number of migrants covered on the pictures to categorize group
size as follows: Portraits (1 migrants), Small (2 — 4 migrants), Medium (5 — 14 migrant), Big (15 — 24 migrants),
and Mass (25 > migrants).
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Figure B.4. Topics distribution: campaigns vs. news outlets.
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B.3 Robustness checks

I probe the robustness of my Results 1-4. Specifically, I test the extent to which these results
are robust to using an alternative measure of central tendency other than mean, the median.
By construction, a median is robust to outliers and skewed data. See Table B.5 for the median
values of gender composition (i.e. share non-males) and Table B.6 for the median values of
group size (i.e. number of migrants). Below I discuss the robustness of each result in detail.

Result 1. In line with the main analysis, I find that pro-migration campaigns (67 percent)
shows a much higher share of non-males than anti-migration campaigns (8 percent). Ranking
news outlets according to their median share of non-males generates a sequence similar to the
main analysis: the left-leaning SZ (28 percent) and TAZ (27 percent) show the highest share of
non-males, the two extreme news outlets JW (14 percent) and JF (5 percent) portray the least
share of non-males. The (median-based) basic polarization measure for gender composition is
A9ender — ()39, Considering the influence of the news outlets produces an (median-based)
influence-weighted polarization measure for gender composition of Aﬁzgzz = (.15. Notice
that the influence-weighted polarization measure is smaller than the basic polarization measure
too. Overall, Result 2 tends to be robust to using the median as alternative measure of central
tendency.

Result 2. Consistent with the main analysis, pro-migration campaigns represent much
smaller groups of migrants than anti-migration campaigns. The median group size of pro-
migration campaigns is 4, the corresponding number of anti-migration campaigns is 13, and
thus almost as twice as the number of migrants portrayed in the FAZ, which is with 7 migrants
the news outlet with the highest median group size. However, the median group size of Bild
with 2 migrants lies even below that of pro-migration campaigns. The Welt, SZ, TAZ, and
JW exhibit a median group size value of 4, while the JF portrays 5.5 migrants. The (median-

based) basic polarization measure for group size is A9"°"P = (.56, deviating from the degree
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of polarization in the main analysis. The (median-based) influence-weighted polarization

group

weight = 0-37- Again, the influence-weighted polarization measure

measure for group size is A
is also smaller than the basic polarization measure. With the exception of the outlying Bild and
moderate differences in levels, Result 2 tends to be robust to using the median as alternative

measure of central tendency.

Result 3. Aligned with the findings in Result 3, I find that most news outlets adopt a more
positive attitude towards migration from 2015 to 2016 according to the gender composition
measure. The tabloid Bild provides still a remarkable exception and changes from being the
relatively most positive news outlet in 2015 (median of 0.29) to the relatively most negative
news outlet in 2016 (median of o). These changes of news outlets’ attitudes towards migrants,
particularly the comparatively strong shift of the Bild, are reflected in the overall polarization

dynamics: while the (median-based) basic polarization measure for gender composition is

Agg?g “" = 0.41 in 2015, below that of the mean-based measure in the main analysis, it strongly
increases to Agg?gw = 0.85 in 2016. The (median-based) influence-weighted polarization

measure for gender composition is 0.14 in 2015 and 0.47 in 2016, qualitatively coinciding with
the pattern of Result 3. Overall, I find some notable differences in the levels by which news
outlets’ attitudes towards migration change from 2015 to 2016. However, qualitatively, the
findings in Result 2 tend to be robust to using the median as alternative measure of central

tendency.

Result 4. Consistent with Result 4, most news outlets adopt a more positive attitude towards
migration from 2015 to 2016 according to the group size measure. The (median-based) polar-
ization increases slightly from 2015 AJ[75” = 0.56 to 2016 Aj]5” = 0.61, whereas in Result
4 it increases from 0.26 to 0.53. The (median-based) influence-weighted polarization measure

e . . group _ : group — i-
for gender composition in 2015 is A2015,weight = 0.29 and in 2016 A2016,weight = 0.51, quali

tatively following the pattern of Result 3. This robustness test reveals that the (median-based)
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levels of the polarization tend to be in general (slightly) higher than the levels with means.
Qualitatively, the findings in Result 4 tend to be robust to using the median as measure of

central tendency.
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C.1 Additional background material
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Table C.1. Randomization check: final sample of pictures in the Forsa survey

(1) (2) (3) (4) (5) (6) (=) ® ) (10)
Overall ~ Pro w TAZ Sz Bild FAZ Welt JF Anti

RatioMales 0.079 -0.112 0.028 -0.182 0.144 0.010 0.256 0.224 -0.401 0.178
(0.090)  (0.265) (0.397) (0.282) (0.200) (0.254) (0.362) (0.263) (0.534) (0.337)
Migrants -0.001  -0.016"  -0.005 0.004 -0.002  -0.001 0.000  -0.004  0.000  -0.001

(0.001) (0.009) (0.004) (0.007) (0.003) (0.006) (0.002) (0.003) (0.016) (0.001)

Route 0.022 -0.492  -0.454  0.531 0.254 0.124 0.011 0.029 0.041 0.075

(0.134)  (0.499) (0.510) (0.425) (0.328) (0.540) (0.475) (0.409) (0.880) (0.291)

Asylum Homes 0.094 -0.341 0.199 0.593 -0.040  -0.285 0.624 -0.071  -0.408 0.524
(0.169)  (0.608) (0.577) (0.506) (0.386) (0.703) (0.534) (0.488) (1.017) (0.753)

Socio-economic Challanges 0.029 -0.280 0.002 0.176 0.508 0.120 -0.107  -0.413 0.281 0.140

(0.166)  (0.584) (0.583) (0.563) (0.430) (0.664) (0.517) (0.471) (0.947) (0.391)

Security Issues -0.027 0.158 -0.145 0.647 -0.145 0.604 -0.162  -0.090 -0.710  -0.160
(0.167)  (0.623) (0.585) (0.572) (0.385) (0.501) (0.574) (0.523) (1.064) (0.367)
Integration 0.151 -0.131  -0.555 1.391°" 0.427 0.638 -0.335 -0.026  0.526  -0.594
(0.178)  (0.596) (0.743) (0.631) (0.411) (0.692) (0.513) (0.496) (1.132) (0.606)
New Life -0.037 -0.450 -0.096  1.048" 0.102 -0.029  -0.355 -0.455 -0.370 0.668
(0.165)  (0.579) (0.757) (0.539) (0.373) (0.562) (0.788) (0.456) (1.070) (0.493)
Portraits 0.221 -0.634 0.681 0.932"*  0.688 -0.143  0.513  -0.822
(0.187)  (0.586) (0.604) (0.467) (0.582) (0.679) (1.292) (0.588)
Other 0.305 -0.480  -0.575 0.611 0.428 0.575 0.750 0.688 0.517 0.000
(0.195)  (0.970) (0.952) (0.530) (0.412) (0.704) (0.720) (0.514) (1271) ()
Q3/2015 0.025 0.609 -0.274 0.249 -0.639 -0.483  -0.265 0.688
(0.166) (0471) (0518) (0.328) (0.572) (0.572) (0.427) (0.708)
Q4/2015 -0.171 0.813 -0.866 0.160 -0.895 -0.447 -0.454 -0.200
(0.174) (0.519)  (0.532) (0.339) (0.615) (0.559) (0.453) (0.757)
Q1/2016 -0.145 0.709 -0.599 0.108 -0.633 -0.887 -0.424 0.617
(0.175) (0.507)  (0.517) (0:354) (0.602) (0.608) (0.448) (0.783)
Q2/2016 -0.059 -0.134 -0.256 0.384 -0.939 -1.206"  -0.006 0.946
(0.196) (0.546)  (0.595) (0.383) (0.652) (0.647) (0.510) (0.848)
Q3/2016 -0.051 0.920 -0.523  -0.165 -0.715 -0.262  -0.484 1.631"
(0.190) (0.677) (0.582) (0.378) (0.610) (0.621) (0.516) (0.919)
Constant -0.048 0.555  -0.112  0.005 -0.493  0.370 0.305 0.272  -0.340  -0.103
(0.184)  (0.529) (0.592) (0.561) (0.419) (0.530) (0.611) (0.479) (0.963) (0.376)
Observations 3366 397 222 398 692 405 307 416 146 380

Notes: Binary Logistic Regression. The dependent variable reflects the likelihood of
pictures being in the Forsa sample of 1. The independent variables involve gender
composition, group size, and time-dummies. Gender composition is reflected by the
relative share of males; migrants is indicates by number of migrants;“Sea/Vessel”,
“Route”, “Asylum Homes”, “Socio-economic Challenges”, “Security Issues”, “Inte-
gration” , “New Life”, “Portraits”, and “Other” indicate the labels of the topics
variable; and “Q2/2015” “Q3/2015”, “Q4/2015”, “Q1/2016”, “Q2/2016”, and “Q3/2016”
indicate the labels of the time-dummy variable. The baseline for the topics variable
is Sea/Vessel; the baseline for the time-specific dummy variable is Q2/2015. As in
the main analysis, ideological campaigns are not labeled according to their time.
p-values are in parenthesis. *p < 0.10," p < 0.05,"** p < 0.01.
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Influence-weighted polarization measure. We construct an influence-weighted polar-
ization measures according to its definition in Equation 4.1 as follows. First, we calculated
for each news outlet i its adjusted relative influence weight ;. For this, we determined for
each news outlet ¢ its relative influence — measured as the relative share of subjects who
reported to consume news outlet ¢ in our survey experiment (see Screens C.13 to C.15 for
the corresponding questions). Column 3 in Table C.2 provides an overview of the relative
influence of news outlets. Since by definition the influence-weighted polarization measure
requires the sum of the influence weights to equal 1, i.e., E?:l m; = 1, we adjust our relative
influence weights accordingly such that the sum of its adjusted influence weights sum up to
100% (Column 4).

Second, in line with our conceptual framework, we first order the set of news outlets
according to their average attitude (i.e., average score of pictures) x;, which yield zg7 >
TWelt > TBid > TJW > TTAz > TrAz > Zgp. Using the adjusted influence weights
m; yields an influence-weighted) average attitude of the market for news of z = —0.026.
Similarly, the influence-weighted positive attitude towards migration of news outlets is
1 = 0.079, and the influence-weighted negative attitude towards migration of news

outlets equals x'5""® = —0.413. This entails an influence-weighted measure of polarization of

score

weight = 0-33 according to average rating of pictures.
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Figure C.1. Topics distribution, by news outlets and campaigns.
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Table C.3. Polarization Dynamics

News Outlet ¢ Q2/2015 Q3/2015 Qg4/2015 Q1/2016 Q2/2016 Q3/2016
JW -0,04 0,06 -0,27 0,12 0,49 -0,03
TAZ 0,12 -0,19 -0,14 0,21 -0,06 0,11
SZ 0,28 0,05 0,06 0,4 0,07 0,36
BILD 0,79 0,29 0,17 0,07 -0,61 -0,46
FAZ -0,23 -0,32 -0,43 -0,45 -0,73 -0,42
WELT 0,13 -0,07 o) 0,37 0 -0,12
JF -0,71 -1,01 -0,89 -0,42 -0,05 -1,29
max;{x;} — min;{z;} 1,5 1,3 1,06 0,85 1,22 1,65
T pPro — T Anti 1,49 1,49 1,49 1,49 1,49 1,49
Polarization (A%°°") 1,01 0,87 0,71 0,57 0,32 1,11
Polarization (Aifeozzeht) 0,34 0,23 0,27 0,37 0,47 0,41
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Table C.4. Average rating dynamics of news outlets from Q2/2015 to Q3/2016.

(1) (2) (3) (4) (5) (6) (7) 8)
Overall w TAZ Sz Bild FAZ Welt JF
Q3/2015 -0.184 0.102  -0.316  -0.232 -0.498 -0.094 -0.200 -0.295
(0.136)  (0.404) (0.300) (0.274) (0.381) (0.369) (0.282) (0.724)
Q4/2015 -0.257%  -0.236 -0.260 -0.217 -0.621 -0.197 -0.139 -0.180
(0.142) (0.406) (0.322) (0.277) (0.466)  (0.363) (0.314) (0.820)
Q1/2016 0.035 0.161 0.082 0.123 -0.718 -0.222  0.240 0.289
(0.146)  (0.405) (0.307) (0.296)  (0.460)  (0.447) (0.302) (0.758)
Q2/2016 -0.194 0.528 -0.182 -0.210 -1.398"*  -0.495 -0.131  0.661
(0.158)  (0.522) (0.357) (0.292)  (0.544)  (0.396) (0.321) (0.787)
Q3/2016 -0.320""  0.012  -0.013 0.079 -1.249™" -0.190 -0.259 -0.579
(0.153)  (0.569) (0.330) (0.308)  (0.387)  (0.396) (0.414) (0.752)
Constant 0.131 -0.039  0.124 0.277  0.786™  -0.230 0.135 -0.711
(0.120)  (0.346) (0.260) (0.245)  (0.349)  (0.319) (0.235) (0.684)
Observations 1282 118 201 336 200 151 207 69

Notes: OLS Regression. The dependent variable is the average score of the news pictures. “Q2/2015",
“Q3/2015”, “Q4/2015”, “Q1/2016”, “Q2/2016”, and “Q3/2016” indicate the respective time-dummy variable
regarding the quarters of 2015 and 2016, respectively. The baseline category is Q2/2015. Robust standard
errors are in parenthesis. *p < 0.10,"" p < 0.05,"** p < 0.01.
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182

Table C.5. Within-outlet range dynamics

News outleti Quartert N Tt zh zh HxZL -zt ||
JW Q2/2015 14 -0,04 1,09 ~-1,17 2,26
Jw Q3/2015 34 0,06 1,00 -0,87 1,86
Jw Q4/2015 24 -0,27 0,56 -1,11 1,67
JW Q1/2016 25 0,12 0,96 -0,78 1,74
JW Q2/2016 12 0,49 1,58 -0,60 2,18
JwW Q3/2016 9 -0,03 1,33 -1,11 2,43
TAZ Q2/2015 12 0,12 0,79 -0,54 1,33
TAZ Q3/2015 63 -0,19 1,02 -0,94 1,95
TAZ Q4/2015 37 -0,14 0,75 -1,17 1,92
TAZ Q1/2016 48 0,21 1,18 -0,69 1,87
TAZ Q2/2016 19 -0,06 0,93 -0,77 1,70
TAZ Q3/2016 22 0,11 0,70 -0,73 1,43

SZ Q2/2015 21 0,28 1,03 -0,73 1,76
SZ Q3/2015 111 0,05 1,20  -0,93 2,13
SZ Q4/2015 77 0,06 094 -0,85 1,79
SZ Q1/2016 54 040 1,36 -0,56 1,91
SZ Q2/2016 37 0,07 080 -0,71 1,52
SZ Q3/2016 36 0,36 1,28  -0,57 1,86
BILD Q2/2015 12 0,79 1,65 -0,42 2,07
BILD Q3/2015 79 0,29 1,41 -0,81 2,22
BILD Q4/2015 19 0,17 1,22 -1,00 2,22
BILD Q1/2016 29 0,07 1,34 -1,29 2,63
BILD Q2/2016 13 -0,61 0,58 -2,01 2,59
BILD Q3/2016 48  -0,46 0,42 -1,21 1,62
FAZ Q2/2015 12 -0,23 0,83 -0,99 1,82
FAZ Q3/2015 46  -0,32 0,75 -1,40 2,15
FAZ Q4/2015 45 -0,43 0,57 -1,30 1,87
FAZ Q1/2016 19 -0,45 1,14 -1,38 2,52
FAZ Q2/2016 9 -0,73 0,10 -1,14 1,24
FAZ Q3/2016 20 -0,42 0,34 -1,36 1,70
WELT Q2/2015 19 0,13 1,05 -0,69 1,73
WELT Q3/2015 63 -0,07 1,02 -0,93 1,96
WELT Q4/2015 37 0,00 1,12 -0,96 2,08
WELT Q1/2016 48 0,37 1,26  -0,86 2,12
WELT Q2/2016 22 0,00 0,75 -1,07 1,82
WELT Q3/2016 18 -0,12 0,82 -1,31 2,13
JF Q2/2015 5 -0,71 0,97 -1,83 2,80
JF Q3/2015 21 -1,01  -0,28 -1,80 1,52
JF Q4/2015 9 -0,89 0,20 -1,76 1,96
JF Q1/2016 15 -0,42 0,74 -1,44 2,18
JF Q2/2016 9 -0,05 0,79 -1,10 1,90
JF Q3/2016 10 -1,29 -0,52 -2,06 1,54
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C.2 Details for the Forsa survey

We present the original screens that subjects were shown in the Forsa survey experiment as follow.

For each screen, we also provide an English translation. Our survey experiment began as follows.

forsa.omninet

Herzlich willkommen zur Umfrage von FORSA und der Universitat zu Kéln! Wir danken |hnen schon jetzt fir lhre Teilnahme!

Seit der Fliichtlings- und Migrationskrise 2015/16 wird in Deutschland iiber die Aufnahme von Wirtschaftsfliichtlingen intensiv in Medien
und Politik diskutiert.

‘Wirtschaftsflichtlinge sind laut Duden Flichtlinge, die nicht aus politischen, sondern aus wirtschaftlichen Grinden ihr Land verlassen.

In dieser Umfrage geht es um Bilder, die von deutschen Tageszeitungen zur Berichterstattung iiber die Fliichtlingskrise 2015/16
verwendet worden sind. Insbesendere geht es darum, wie diese Bilder im Schnitt die Meinungen von Menschen zum Thema "Aufnahme
won Wirtschaftsflichtlingen” beeinflusst haben.

£ Zuriick Weiter >

Figure C.2. Screen 1

Welcome to the survey conducted by FORSA and the University of Cologne! We thank you in

advance for your participation!

Since the refugee and migration crisis in 2015/16, the admission of economic refugees has

been the subject of intense debate in the media and politics in Germany.

According to the dictionary, economic refugees are refugees who leave their country not for

political but for economic reasons.
This survey is about pictures that have been used by German daily newspapers to cover the

migration crisis in 2015/16. In particular, it looks at how these pictures on average influenced

people’s opinions on the topic of admitting economic refugees.
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forsa.omninet

Wir werden Ihnen 20 Bilder zeigen, die in den Medien wahrend der Flachtlingskrise 2015/16 erschienen sind.

‘Wir bitten Sie fur jedes Bild - auf einer Antwort-Skala von -5 bis +5 - zu beurteilen, wie dieses die Meinung eines Betrachters zur
Aufnahme von Wirtschaftsfliichtlingen wohl beeinflusst hat.

« Ein Wert von -5 bedeutet. dass die Meinung eines Betrachters stark negativ {d.h. gegen die hme von Wir
beeinflusst wird

= Ein Wert von +5 bedeutet, dass die Meinung eines Betrachters stark positiv (d.h. fur die Aufnahme von Wirtschaftsflichtlingen)
beeinflusst wird

« Ein Wert von 0 bedeutet, dass das Bild die Meinung eines Betrachters zu Wirtschaftsfliichtlingen nicht beeinflusst

Hier finden Sie einige Beispielbilder:

Wie Sie sehen, zeigen die Bilder unterschiedliche Aspekte der Fluchtlingskrise. Insbesondere sind die Personen auf den Bildern nicht
zwangslaufig Wirtschaftsflichtlinge

Auf der nachsten Seite zeigen wir, wie die Umfrage aussieht, dann beginnen wir mit der Beurteilung der 20 Bilder.

< Zurick » >

Figure C.3. Screen 2

We will show you 20 pictures that appeared in the news media during the migration crisis 2015/16.

For each picture, we ask you to rate how it affects probably a viewer’s opinion of accepting economic

refugees, on a scale of -5 to +5.

A value of -5 means that a viewer’s opinion is strongly negatively influenced (i.e., against admitting

economic refugees).
A value of +5 means that a viewer’s opinion is strongly positively influenced (i.e., in favor of admitting
economic refugees).

A value of o means that the picture does not influence a viewer’s opinion on economic migrants.

Here you can find some sample images: [FOUR EXAMPLE PICTURES]
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As you can see, the images show different aspects of the refugee crisis. In particular, the people in the

pictures are not necessarily economic refugees.

On the next page we will show what the survey looks like, then we will start rating the 20 pictures.
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forsa.omninet

Dies ist ein Beispiel

Auf der nachsten Seite beginnen wir mit der Beurteilung der 20 Bilder. Hier konnen Sie einfach auf "Weiter" klicken

Was denken Sie? Wie beeinflusst dieses Bild die Meinung eines uglich der won Wir

Sehr stark Senr stark

gegen die fir die Auf-

Aufnahme kein Einfluss nahme
-5 -4 -3 -2 -1 o +1 +2 +3 +4 +5

< Zurick Weiter  »

Figure C.4. Screen 3

This is an example.

On the next page we will start with the rating of 20 pictures. Here you can simply press the “next” button.

What do you think? How does this picture influence a viewer’s opinion regarding the admission of

economic refugees?

-5 (Very negative/ Strongly against the admission of economic refugees)... o (No influence)... +5 (Very

positive/ Strongly in favor of the admission accepting of economic refugees)
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Each subject in the Forsa survey experiment was asked to rate 2o pictures. We present three examples of

this rating process in the following three screens.

Example 1

forsa.omninet

Bild 2 von 20 (LfdNr- 811, Label: s220150kt23)

Was denken Sie? Wie beeinflusst dieses Bild die Meinung eines aglich der von Wir

Sehr stark Sehr stark
gegen die fir die Auf-

Aufnahme kein Einfluss nahme

-5 -4 -3 -2 -1 0 +1 +2 +3 +4 +5

< Zuick

Figure C.5. Screen 4

What do you think? How does this picture influence a viewer’s opinion regarding the admission of

economic refugees?

-5 (Very negative/ Strongly against the admission of economic refugees)... o (No influence)... +5 (Very

positive/ Strongly in favor of the admission accepting of economic refugees)
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Example 2
forsa.omninet

Bild 5 von 20 (LfdNr: 56, Label: abakus_71)

Was denken Sie? Wie beeinflusst dieses Bild die Meinung eines Betrachters bezuglich der Aufnahme von Wirtschaftsfluchtlingen?

Senr stark
fir die Auf-
nahme

Sehr stark
gegen die
Aufnahme

kein Einfluss

-5 -4 -3 -2 -1 o +1 +2 +3 +4 5

€ Zunick

Figure C.6. Screen 5

What do you think? How does this picture influence a viewer’s opinion regarding the admission of

economic refugees?

-5 (Very negative/ Strongly against the admission of economic refugees)... o (No influence)... +5 (Very

positive/ Strongly in favor of the admission accepting of economic refugees)

188



C.z Details for the Forsa survey

Example 3

forsa.omninet

Bild 13 von 20 (LfdNr: 491, Label: jwelt2015jun8)

‘Was denken Sie? Wie beeinflusst dieses Bild die Meinung eines Betrachters beziiglich der Aufnahme von Wirtschaftsfliichtlingen?

Sehr stark
fiir die Aut-
nahme

Sehr stark
gegen die
Aufnahme

kein Einfluss

-5 -4 -3 -2 -1 o +1 +2 +3 4 +5

Weiter )

< Zurick

Figure C.7. Screen 6

What do you think? How does this picture influence a viewer’s opinion regarding the admission of

economic refugees?

-5 (Very negative/ Strongly against the admission of economic refugees)... o (No influence)... +5 (Very

positive/ Strongly in favor of the admission accepting of economic refugees)
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forsa.omninet

Vielen Dank fiir lhre Bewertungen!

Im nachsten Teil der Umfrage interessiert uns, wie Sie die Berichterstattung zur Flichtlingskrise 2015/16 in den fihrenden
Tageszeitungen in Deutschland einschatzen. In dieser Zeit haben die Tageszeitungen viele unterschiedliche Bilder zur Flichtlingskrise
gezeigt. Einige Beispiele haben Sie gerade gesehen.

‘Wir bitten Sie einzuschatzen, wie die Bilder einer bestimmten Tageszeitung die Meinung eines Betrachters beeinflusst haben konnten.

= Ein Wert von -5 bedeutet. dass die in der genannten Tageszeitung verwendeten Bilder die Meinung eines Betrachters stark negativ
(d.h. gegen die Aufnahme von Wirtschaftsflichtlingen) beeinflusst haben.

« Ein Wert von +5 bedeutet, dass die in der genannten Tageszeitung verwendeten Bilder die Meinung eines Betrachters stark positiv
(d h. fur die Aufnahme van Wirtschaftsflichtlingen) beeinflusst haben

= Ein 'Wert von 0 bedeutet, dass die in der genannten Tageszeitung verwendeten Bilder die Meinung eines Betrachters zu
Wirtschaftsflichtlingen nicht beeinflusst haben

Sie konnen jeweils auch angeben, dass Sie die genannte Tageszeitung nicht kennen oder die Berichterstattung nur schwer einschatzen
kdnnen.

< Zuriick Weiter  »

Figure C.8. Screen 24

Thank you for your ratings!

In the next part of the survey, we are interested in how you rate the coverage of the 2015/16 migration
crisis in the leading daily newspapers in Germany. During this time, the dailies have shown many
different news pictures on the migration crisis. You have seen some these pictures in the first part of
the survey.

Now we ask you to rate how the pictures of a certain newspaper might have influenced a viewer’s

opinion.

A value of -5 means that the pictures used in the respective daily newspaper had a strongly negative
influence on a viewer’s opinion (i.e., against admitting economic refugees).

A value of +5 means that the pictures used in the respective daily newspaper had a strongly positive
influence on a viewer’s opinion (i.e., in favor of admitting economic refugees).

A value of 0 means that the pictures used in the respective daily newspaper did not influence a viewer’s

opinion of economic refugees.

In each case, you can also state that you do not know the daily newspaper mentioned or that it is
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difficult for you to rate the coverage.
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forsa.omninet

Zeitung - Siddeutsche Zeitung (5Z)

Was denken Sie: Wie haben die Bilder der "Suddeutschen Zeitung” wahrend der Fluchtlingskrise 2015/16 die Meinung eines Betrachters
beziglich der Aufnahme von Wirtschaftsflichtlingen beeinflusst?

Sehr

Sehr stark stark fr

gegen die kein Ein- die Auf-
Aufnahme fluss nahme

-5 -4 -3 -2 -1 o +1 +2 +3 +4 +5
L4 Zuriick

Weiter

Figure C.9. Screen 25

Newspaper — Sueddeutsche Zeitung (SZ)

What do you think? How did the pictures of the “Sueddeutsche Zeitung” during the 2015/16 migration

crisis influence a viewer’s opinion regarding the admission of economic refugees?

-5 (Very negative/ Strongly against the admission of economic refugees)... o (No influence)... +5 (Very

positive/ Strongly in favor of the admission accepting of economic refugees)... don’t know...don’t know

the newspaper

Identically, we asked subjects to rate the remaining daily newspapers.
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forsa.omninet

Vielen Dank fur lhre Einschatzungen!

Stellen Sie sich nun eine Organisation (Partei oder Kampagne) vor, die sich filr oder gegen die Aufnahme von Wirtschaftsfliichtlingen
einsetzt

« Beispiele fur Organisationen, die sich fir die Aufnahme von Wirtschaftsfluchtlingen einsetzen: Partei "Die Grunen”, Pro Asyl.

« Beispiele fir Organisationen, die sich gegen die Aufnahme von Wirtschaftsflichtlingen einsetzen: Partei "Alternative fir Deutschland
{AfD)", Compact Magazin.

Auch solche Organisation verwenden in ihren Werbematerialien Bilder von Flichtlingen (auf Internetseiten, Blogs, Flyern, Plakaten, etc.).

Auf der nachsten Seite bitten wir Sie einzuschétzen, wie die Bilder solcher Organisationen die Meinung eines Betrachters beeinflussen
konnten, wieder auf einer Antwort-Skala von -5 bis +5.

L4 Zuriick Weiter >

Figure C.10. Screen 32

Thank you very much for your evaluations!

Now imagine an organization (party or campaign) that advocates for or against admitting economic

refugees.

Examples of organizations that support the admission of economic refugees: Party "Die Griinen", Pro
Asyl.
Examples of organizations that oppose the admission of economic refugees: Alternative fiir Deutschland

(AfD), Compact Magazin.

Such organization also use pictures of refugees in their promotional materials (on websites, blogs, flyers,

posters, etc.).

On the next page, we ask you to rate how the pictures of such organizations might influence a viewer’s

opinion, again on a response scale of -5 to +5.
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forsa.omninet

Organisation (Partei oder Kampagne) fiir die Aufnahme von Wirtschaftsflichtlingen

Denken Sie zunachst an eine Organisation, die sich fur die Aufnahme von Wirtschaftsfluchtlingen einsetzt.

Wie beeinflussten die Bilder, die eine solche Organisation verwendet, Ihrer Meinung nach die Meinung eines Betrachters zur Aufnahme
von Wirtschaftsflichtlingen?

Sehr stark Sehr stark

gegen die kein Ein- fiir die

Aufnahme fluss Aufnahme Weilk
-5 -4 -3 -2 -1 0 +1 +2 +3 +4 +5

£ Zuriick Weiter B

Figure C.11. Screen 33

Organization (Party and Campaign) that support the admission of economic refugees

First, think of an organization that advocates for the admission of economic refugees.

How do you think the pictures used by an organization like this influenced a viewer’s opinion of

admitting economic refugees?

-5 (Strongly against the admission of economic refugees)... o (No influence)... +5 (Strongly in favor of

the admission accepting of economic refugees)...don’t know/don’t know the newspaper
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forsa.omninet

Organisation (Partei oder Kampagne) gegen die Aufnahme von Wirtschaftsflichtlingen

Denken Sie nun an eine Organisation, die sich gegen die Aufnahme von Wirtschaftsflichtlingen einsetzt.

‘Wie beeinflussten die Bilder, die diese Organisation verwendet, lhrer Meinung nach die Meinung eines Betrachters zur Aufnahme von
Wirtschaftsflichtlingen?

Sehr stark Sehr stark
gegen die kein Ein- fiir die
Aufnahme fluss Aufnahme weilk
nicht / kei-
-5 -4 =3 -2 -1 V] +1 +2 +3 +4 15 ne Angabe
¢ Zuriick Weiter

Figure C.12. Screen 34

Organization (Party and Campaign) that oppose the admission of economic refugees

First, think of an organization that advocates against the admission of economic refugees.

How do you think the pictures used by an organization like this influenced a viewer’s opinion of

admitting economic refugees?

-5 (Strongly against the admission of economic refugees)... o (No influence)... +5 (Strongly in favor of

the admission accepting of economic refugees)...don’t know/don’t know the newspaper
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Nachrichten Information

Zuletzt geht es um Informationsquellen, tber die man sich uber aktuelle Nachrichten aus Politik, Wirtschaft und Gesellschaft informieren
kann.

€ Zurick Weiter ¥

Figure C.13. Screen 35

News information

This last part relates to the sources of information that can be used to inform yourself about the latest

news from politics, business, and society.
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Nachrichten und Mutzungsdauer

Bitte denken Sie an die vergangenen 4 Wochen.

Was schitzen Sie: An wie vielen Tagen in der Woche haben Sie sich im Schnitt Gber aktuelle Nachrichten aus Politik, Wirtschaft und
Gesellschaft informiert?

Bitte wihlen Sie fur jede Zeile eine Antwort sus.

weild
nicht /
ankeinem aneinem an2Ta- an3Ta- an4Ta- an5Ta- anBTa- an7Ta- keine An-
Tag Tag gen gen gen gen gen gen gabe
Podcasts und Online-Videos (YouTube etc)
Soziale Medien {Twitter, Facebook, Instagram
etc)
Fernsehen
Zettungen und Zeitschriften (gedruckt
undfoder online)
Radio
< Zurick Weiter ¥

Figure C.14. Screen 36

News consumption

Please remember the past 4 weeks.

What do you estimate: on how many days a week, on average, did you inform yourself on the latest

news from politics, business, and society?

Please select for each of the following lines your answer.
Newspapers and magazines (printed and/or online)
Television

Radio

Social media (Twitter, Facebook, Instagram, etc.)

Podcasts and online videos (YouTube, etc.)

Scale: none - in 1 day - 2 days - 3 days - 4 days — 5 days — 6 days — 7 days — don’t know/no response
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Filter: If newspapers/magazines are used on at least one day of the week according to the previous question

in Screen C.14.

forsa.omninet

MNutzung von Zeitungen und Zeitschriften

Bitte denken Sie wieder an die vergangenen 4 Wochen.

Welche der folgenden Zeitungen und Zeitschriften - gedruckt und/ oder online - haben Sie genutzt, um sich uber aktuelle Nachrichten
aus Politik, Wirtschaft und Gesellschaft zu informieren?

[] Focus

D Tagesspiegel

[ zeit

D Junge Welt

[] spiegel

[ sild

D Stern

[[] Handelsblatt

D Junge Freiheit

[] maz

[ welt

[[] siuddeutsche Zeitung
D Frankfurter Allgemeine Zeitung

D Sonstige, und zwar:

[ weig nicht / keine Angabe
£ Zunick Weiter >

Figure C.15. Screen 37

News consumption of newspapers and magazines

Please consider again the past 4 weeks.

Which of the following newspapers and magazines — printed and/or online — have you used to inform

yourself about current news from politics, business, and society?

Focus
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Tagesspiegel

Zeit

Junge Welt

Spiegel

Bild

Stern

Handelsblatt

Junge Freiheit

TAZ

Welt

Sueddeutsche Zeitung
Frankfurter Allgemeine Zeitung
Others, which are:

don’t know/no response
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Filter: If TV is used on at least one day of the week according to the previous question in Screen C.14.

forsa.omninet

Nutzung von TV/Nachrichtenprogrammen
Bitte denken Sie an die vergangenen 4 Wochen

Welche der folgenden Fernsehprogramme/Nachrichtensendungen haben Sie genutzt, um sich iiber aktuelle Nachrichten aus Politik,
Wirtschaft und Gesellschaft zu informieren?

Denken Sie bitte auch an die Online-Auftritte der Fernsehsender bzw. die Mediatheken.

[[] ProSieben/Newstime

[] RTL/RTL aktuell

[] ARD/Tageschau, Tagesthemen
[] SAT 1 Nachricnten

[] ZoFHeute

|:| Anderes Fernsehprogramm/Nachrichtensendung:
[1 weig nicht / keine Angabe
< Zurick Weiter ¥

Figure C.16. Screen 38

News consumption of TV programs /news broadcast

Please consider the past 4 weeks.

Which of the following TV programs/news broadcasts have you used to inform about current news
from politics, business, and society? Please also consider the online presences of the TV broadcasters

(e.g., online live streams) or the media libraries.

ProSieben/Newstime
RTL/RTL aktuell
ARD/Tageschau, Tagesthemen
SAT 1 Nachrichten

ZDF/Heute
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Other TV program/news program:

don’t know/no response
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Filter: If radio is used on at least one day of the week according to the previous question in Screen C.14.

forsa.omninet

Nutzung von Radio

Und welche Radioprogramme haben Sie genutzt, um sich Uber aktuelle Machrichten aus Politik, Wirtschaft und Gesellschaft zu
informieren?

] wei nicht / keine Angabe

& Zurick Weiter 3

Figure C.17. Screen 39

Consumption of radio

And which radio programs did you use to inform about the latest news from politics, business, and

society?
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Filter: If social media is used on at least one day of the week according to the previous question in Screen

C.14.

forsa.omninet

Mutzung von Social Media

Bitte denken Sie wieder an die vergangenen 4 Wochen.

Welche der folgenden sozialen Medien haben Sie genutzt, um sich Gber aktuelle Nachrichten aus Politik, Wirtschaft und Gesellschaft
zu informieren?

Bitte geben Sie nicht an, ob Sie soziale Medien im Allgemeinen genutzt haben; die Frage bezieht sich nur darauf, ob Sie soziale Medien
genutzt haben, um sich Gber aktuelle Nachrichten aus Politik, Wirtschaft und Gesellschaft zu informieren.

D Twitter
["] Facebook
D Instagram

D Sonstige, und zwar:

D weil nicht/ keine Ang

£ Zuriick Weiter >
Figure C.18. Screen 40

Please think back to the past 4 weeks.

Which of the following social media did you use to keep up with the latest news from politics, business,

and society?

Please do not indicate whether you have used social media in general; the question only refers to
whether you have used social media to inform yourself about current news from politics, business, and

society.

Twitter
Facebook
Instagram

Others, which are:
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don’t know/no response
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forsa.omninet

Politische Orientierung

In der Politik reden die Leute haufig von "links" und "rechts".

‘Wenn Sie diese Skala von 1 bis 10 benutzen, wo wiirden Sie sich einordnen, wenn 1 "links" und 10 "rechts" ist?

weil nicht /
links rechts keine An-
1 2 3 4 5 3 7 B8 9 10 gabe
€ Zuriick Weiter 3

Figure C.19. Screen 41

Political orientation

In politics, people often talk about “left” and “right”.

If you use this scale from 1 to 10, where would you place yourself if 1 is “left” and 10 is “right”?

Scale: 1 (left) — ...— 5 —... — 10 (right) — don’t know/no response
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forsa.omninet

Politische Orientierung
Viele Leute in Deutschland neigen langere Zeit einer bestimmten politischen Partei zu, obwohl sie auch ab und zu mal eine andere
Partei wahlen.

Wie ist das bei lhnen: Neigen Sie - ganz allgemein gesprochen - einer bestimmten Partei zu? FALLS JA: Welche Partei ist das?

Biindnis90/ Die Grinen
Die Linke

FDP

AD

Freie Wahler

andere Partel

keiner Partei

weik nicht /

< Zunick Weiter >

Figure C.20. Screen 42

Political orientation

Many people in Germany lean towards a particular political party for a long time, although they also

vote for another party from time to time.

What about you: Do you - generally speaking - lean towards a particular party? IF YES: Which party is

that?

CDhU

CSU

SPD

Buendnisgo/ Die Gruenen
Die Linke

FDP

AfD
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Freie Waehler
another party:
no party

don’t know/no response
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