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This dissertation contributes to the literature on financial market inefficiencies. In
Chapter 2, my co-author and I investigate a two-pronged regulation in the Ger-
man private health insurance market, revealing the mixed effectiveness of measures
aimed at decreasing insurers’ acquisition costs and increasing value of insurance
for consumers in a market where brokers have market power. While the introduc-
tion of a minimum cancellation liability period appears effective, a commission cap
shows limited success and unintended consequences for new business. In Chap-
ter 3, my co-author and I provide an empirical test of social role theory, analyzing
the relationship between gender equality and perception of income fairness in Eu-
ropean countries. The results imply that higher gender equality is associated with
individuals of all genders perceiving their income as fair, suggesting societal returns
to gender equality; moreoever, the results also provide weak evidence that percep-
tion of income fairness converges with higher gender equality, which is in line with
social role theory. In Chapter 4, my co-author and I explore gender bias in market
reaction to CEO announcements, finding a negative reaction to female CEOs, with
the bias diminishing over time and varying by firm size. In Chapter 5, I conduct
sentiment analysis on new CEO announcements, showing an overall tendency for
firms to use positive sentiment in new CEO announcements, and demonstrating
that investors react to narrative sentiment, even in a setting where it is unverifiable.
Overall, these studies enhance our understanding of market inefficiencies and their
regulatory challenges, providing valuable insights for both academic research and
practical implications in financial markets.
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Chapter 1

General Introduction

This dissertation fits into the broad literature on market inefficiencies arising from
information asymmetries, behavioral biases, and market power. In the worst case,
market inefficiencies can lead to clear market failures requiring government inter-
vention. However, market inefficiencies can also be difficult to measure and rec-
ognize, such as those arising from gender bias. Recognizing and addressing these
inefficiencies is critical for the healthy functioning of financial and intermediary mar-
kets, which ultimately have ramifications for the overall welfare of society. In this
dissertation, I focus on market power in insurance markets and possible behavioral
biases in financial markets. The findings provide important empirical evidence for
their relevant literatures, as well as practical implications for addressing inefficien-

cies in financial markets.

In Chapter 2 of this dissertation, my co-author and I examine the efficacy of a
two-pronged reform to reduce total acquisition costs resulting from brokers” market
power in the German market for private substitutive health insurance. In this mar-
ket, new business is very profitable and very limited, resulting in market power for
brokers, who represent the sole access point to new contracts. Prior to the reform,
the market was characterized by very high commissions and strategic reshuffling of
consumers in order to maximize brokers” provisions (Tica and Weifienberger 2022).
These high acquisition costs were ultimately passed on to consumers via higher pre-
miums; however, consumers gained no additional insurance for this additional cost.
The two-pronged 2012 reform (Gesetz zur Novellierung des Finanzanlagenvermittler-
und Vermogensanlagenrechts) consisted of a cancellation liability period of five years,
whose goal was to reduce reshuffling; and a commission cap, which limited commis-

sion payments to overall 9.9 monthly premiums.

The results of Chapter 2 indicate that the introduction of a minimum cancella-
tion liability period likely reduced reshuffling of customers, but the commission cap
did not appear to have a significant impact on the level of total acquisition costs.
Rather, it appears that the commission cap likely reduced the highest peak commis-
sions and contributed to a decline in new business. Therefore, the results underscore
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the difficulty of implementing cost regulation in insurance markets, but find support
for the efficacy of minimum cancellation liability regulation.

In Chapter 3, my co-author and I provide an empirical test of the social role the-
ory using gender equality and perception of income fairness in European countries.
Our goal is to contribute to the ongoing debate surrounding the origins of gender
differences: on the one hand, constructivist theories posit that gender differences
arise from social constructs. On the other hand, theories of biological determinism
imply that gender differences are innate. Focusing on social role theory, a promi-
nent constructivist framework developed by Alice H. Eagly (1987), we extend our
analysis beyond classical economic preferences to explore gender differences in the
perception of income fairness. Using data from the European Social Survey (ESS)
and gender equality indices from the European Institute for Gender Equality (EIGE),
we analyze the relationship between gender equality and gender differences in per-

ceived income fairness across European countries.

The results of Chapter 3 imply that higher gender equality is associated with a
higher likelihood of all individuals—regardless of gender—perceiving their income
as fair. This suggests that gender-equality policies, even if challenging in the short
term, may yield long-term benefits for society as a whole. Additionally, our research
provides initial evidence for the convergence of perception of income fairness in Eu-
ropean countries with increasing gender equality. This is evidence in support of
social role theory, which posits that gender differences should diminish as gender
equality increases, because social roles become less binding. The nuanced relation-
ship between gender equality and gender differences calls for further exploration in
future research, especially in an international context.

In Chapter 4, my co-author and I examine whether and to what extent investors
exhibit a gender bias in their reaction to the announcements of male and female
CEOs. According to token theory (Kanter 1997), investors may have warped percep-
tions of female CEOs’ abilities purely because of their token status. If such a gender
bias does exist, this would lead to inefficient allocation of resources, as prices would
no longer reflect an accurate assessment of future firm performance. In addition, we
study whether gender bias changes over time (as female CEOs become more com-
mon and lose their token status) and we analyze whether gender bias is conditional
on firm size (which may proxy for information).

The results of Chapter 4 imply that investors react negatively to female CEO
announcements compared to male CEO announcements, which is evidence in fa-
vor of the existence of a gender bias in financial markets. Furthermore, we find
evidence that the gender bias changes over time, with the bias appearing to shrink
as female CEOs become more common, although this effect becomes less clear fol-
lowing the financial crisis of 2008. Finally, we find that market reaction to female
CEO announcements varies by firm size, with gender bias appearing to be largest
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for the smallest firms. These findings are an important contribution to the literature
on gender bias in financial markets and provide empirical support for the ability
of information to mitigate gender bias (Heilmann 2012, Tosi and Einbender 1985),
as well as the implications of token theory, where gender bias should decrease as

women make up a larger and larger share of all CEOs (Lee and James 2007).

In Chapter 5, I examine whether firms tend to use positive sentiment when writ-
ing new CEO announcements, and whether investors react to sentiment in these
announcements. The setting of new CEO announcements is particularly interesting,
because narrative sentiment in this context is uniquely unverifiable; that is, investors
lack the typical verification mechanisms of financial figures or third-party supervi-
sion (Healy and Palepu 2001). Furthermore, the implications of voluntary disclosure
theory (Dye 2001) indicate that firms are likely to emphasize positive information
and deemphasize negative information, leading to positively-skewed sentiment in
CEO announcements. Therefore, I am able to analyze whether investors react to nar-
rative sentiment for its own sake in a setting where sentiment is likely used strategi-

cally.

First, I provide a sentiment analysis of the sample of CEO announcements and
find that, on average, new CEO announcements have a positive sentiment. In other
words: CEO announcements tend to use a generally optimistic tone, leaving readers
with an overall positive impression. This represents support for the voluntary dis-
closure theory from Dye (2001) and the concept of impression management from the
literature on corporate communications (Boudt and Thewissen 2019), which posit
that firms emphasize positive information and deemphasize negative information
in a strategic way. Finally, using an event study to measure market reaction, I find
evidence that investors react to sentiment in new CEO announcements. This is an
important finding, because it represents some of the first evidence that investors re-
act to sentiment for its own sake. If firms know that investors react positively to
positive sentiment, this creates an incentive to use sentiment strategically. This dy-
namic may lead to noisy stock prices and inefficient capital allocation. However, it
remains unclear to what extent the significant reaction is attributable to a behavioral

bias or whether unverifiable sentiment contains meaningful information.

In summary, this dissertation represents a contribution to the understanding of
market inefficiencies. My research has four main implications. Chapter 2 provides
a test of regulatory efforts to grapple with market power in a market for private
health insurance. The findings of Chapter 3 indicate that increasing gender equality
can provide societal benefits. The results of Chapter 4 indicate that investors dis-
play a gender bias; more importantly, the results imply that gender bias can be miti-
gated by information and by an increase in the proportion of female CEOs. Finally,
Chapter 5 provides important initial evidence that investors react significantly to
unverifiable sentiment, which is an important step to identifying a possible market

inefficiency in which companies use information asymmetries to their advantage,
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potentially using sentiment as a tool to influence investors. Based on the limitations
of this research, future research should explore other tools to regulate market power,
empirically assess whether female CEOs consistently impact firm performance, and
robustly examine whether and how unverifiable sentiment could provide reliable
information about future firm performance.



Chapter 2

Lowering Acquisition Costs with a
Commission Cap? Evidence from
the German private health
insurance market

Abstract

When consumers are neither particularly financially literate nor price sensitive, in-
surers have a strong incentive to pay high commissions to intermediaries for prof-
itable new business. As a part of cost reduction regulation in the German private
substitutive health insurance market, a commission cap and a minimum cancella-
tion liability period for insurance intermediaries were introduced in 2012. Despite
the fact that the commission cap lowered commissions paid to intermediaries, we
provide evidence that the reform was only partly effective, as it led to a decrease
in reshuffling of new business in the substitutive market, but did not significantly
reduce total acquisition costs of health insurers. Our findings confirm that cost regu-
lation is tricky and can be easily circumvented by insurers, as commission payments

are only a part of total acquisition costs.

Keywords: insurance regulation, health insurance, commission cap

Note: This chapter is based on joint work with Prof. Jorg Schiller from the Uni-
versity of Hohenheim. It is forthcoming in Geneva Risk and Insurance Review as of
December 2023, DOI https:/ /doi.org/10.1057 /s10713-023-00091-4. The candidate’s
individual contribution focused on the development of the empirical approach, data
preparation and analysis, and drafting of the paper. The paper is reprinted with the

permission of SpringerNature in accordance with its Creative Commons (CC-BY)

Attribution License.
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2.1 Introduction

Private insurance markets play a significant role in covering essential personal risks
related to longevity and health care costs. As these risks are typically complex and
the financial literacy of consumers is limited, a critical goal of insurance regulation
is consumer protection, specifically, to ensure that insurance products meet mini-
mum standards. The costs of insurance products are a crucial driver for insurance
coverage being valuable to consumers. Due to regulatory market barriers to entry,
insurance markets are imperfectly competitive, and insurers typically have signif-
icant market power. Hence, typical premium regulation in personal lines, like the
minimum requirement on insurers’ medical loss ratio (MLR) approach of the Af-
fordable Care Act and similar rate of return regulation, introduce caps on insurers’
profit margins but not on firms’ costs.

In insurance markets, consumers typically rely on information and advice pro-
vided by intermediaries: independent contractors who serve as matchmakers be-
tween companies and consumers. When consumers are neither financially literate
nor price sensitive, high commissions can be a very effective marketing instrument
for insurance providers to attract profitable new business, especially for those in-
surers that utilize independent intermediaries, as they are more sensitive to changes
in commission payments than are tied agents. Inderst and Ottaviani (2012) show
that a commission cap can help restrict the exploitation of consumers by insurers.
When commissions are insurers’ only marketing instrument, a commission cap can
be a reasonable means through which to regulate (commission-related) costs of in-
surance products. However, as insurers also use other marketing instruments, like
sports sponsoring and TV or online ads, it is unclear whether total acquisition costs
should decrease after the introduction of the commission cap. Nevertheless, it is
straightforward that a commission cap negatively affects the efficiency of marketing
instruments and consequently companies” ability to attract new business.

In Germany, a commission cap for private (substitutive) health insurance con-
tracts was introduced in 2012 to limit commissions and insurers” acquisition costs.
While the vast majority of the German population is covered by statutory health in-
surance (SHI), approximately 12 percent of the population is privately insured and
covered by individual long-term insurance contracts. The latter is called substitutive
health insurance, or SubstHI. Private health insurance companies also offer supple-
mental health insurance contracts (SuppHI) to close the coverage gaps of SHI, e.g.,
for outpatient or hospital treatments. SubstHI contracts are particularly complex
and difficult for consumers to compare, as the offered health insurance coverage dif-
fers significantly between insurers. The comprehensive premium regulation allows
insurers to increase premiums in the private health insurance market when over-
all claims increase by 10 percent or when mortality increases by 5 percent. Hence,
health insurers’ business risk is limited, and contracts are relatively profitable. As
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access to the SubstHI market is limited to a few small consumer groups, like civil
servants, self-employed individuals, or employees with salaries above an income
threshold, there is fierce competition for new customers. Whereas the total number
of SubstHI contracts in place between 2007 and 2018 ranged from 8.5 to almost 9
million, the yearly new entry from SHI was just 115,500 to 288,200 contracts per year
in that period (German Association of Private Health Insurers 2020).

Insurers rely on intermediaries for new business. According to the overview in
Tica and Weiflenberger (2022), tied agents—those who represent a single insurer—receive
lower commissions, independent brokers typically receive commissions of 6 or 7
monthly premiums (approximately 1,500 Euros to 1,800 Euros) for a new SubstHI
contract. Some brokers have even successfully negotiated commissions up to 21
monthly premiums for one new SubstHI contract. As intermediaries were previ-
ously able to keep the whole commission after the end of a one-year cancellation lia-
bility period, some insurance intermediaries began reshuffling: steering consumers
from one company to another, almost on a yearly basis, to maximize their com-
mission income (see, i.e., Tica and WeifSenberger 2022 for further details). The lat-
ter behavior led to intense competition for new customers and increasing acquisi-
tion costs. Due to intense discussions within the industry and the general public
and as insurers cannot self-commit to lowering commissions because of anticom-
petition laws, health insurers themselves urged regulators to reform commissions
(Schmitt 2010). This reform, after being agreed upon in 2011, came into force in
April 2012 (Gesetz zur Novellierung des Finanzanlagenvermittler- und Vermogen-
sanlagenrechts). The reform had two main features: a commission cap for new Sub-
stHI contracts, which effectively limits commission payments to intermediaries in
the year of contract signing to nine monthly premiums and overall to 9.9 monthly
premiums, and a minimum cancellation liability period of five years, such that in-
surance intermediaries have to repay a portion of their commission if a contract is

cancelled within this time period.

We study both parts of the reform. First, we descriptively analyze the overall
market effect of the minimum cancellation liability period, which was binding for all
health insurers in the market. Secondly, we estimate the additional effect of the com-
mission cap, which was only binding for insurers that paid commissions above the
commission cap threshold. We use survey data from Beenken (2011) to determine
which firms paid commissions above the cap prior to the reform. This allows us to
approximately determine which firms were directly affected by the commission cap
(treated firms), and which were not. Insurers whose maximum reported commis-
sion was above the cap (above 10 monthly premiums) are considered treated, while
insurers whose maximum reported commission was at or below the cap are consid-
ered untreated. We then use a differences-in-differences framework to estimate the
effect of the commission cap on treated firms. Although our treatment assignment

is imperfect, we believe that our estimators represent a fair approximation of the
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overall effect of the commission cap on the treated health insurers.

The German Federal Ministry of Finance perceived this reform as a success be-
cause, in its view, insurers complied with the regulation by reducing their commis-
sions and acquisition costs (Deutscher Bundestag 2018, p. 27). Indeed, the reform
led to a market decrease of an important key performance indicator (KPI) for the
insurance industry: relative acquisition costs (total acquisition costs for one year
divided by total premiums of that year) decreased from 8.5 percent in 2010 to 6.8
percent in 2018. However, another measure of cost—the industry-wide total acqui-
sition cost per year—only declined slightly, from 2.649 billion Euros in 2010 to 2.544
billion Euros in 2018.!

The aim of our study is to evaluate the efficacy of this regulatory reform; in par-
ticular, we focus on the impact of the commission cap on the total acquisition costs of
insurers. In our analysis, we take a closer look at the apparent success story, which
is particularly interesting, as insurance companies typically differ with respect to
their distribution strategy and use different combinations of distribution channels.
Hence, insurers are differently affected by the reform; for example, insurers that
only use tied agents are typically not affected by the commission cap. We analyze
the impact of the reform on companies’ overall acquisition costs, relative acquisition
costs, new business, and acquisitions costs per new contracts using a difference-in-
differences event study approach.

In our analysis, we face four main empirical challenges. First, as all insurers
operate in the same market, we lack a perfect control group for our differences-in-
differences analysis.> We assume that the commission cap is binding for insurers
who had previously paid commissions above the cap. However, even insurers for
whom the cap is not binding may be indirectly affected, as these firms may also ad-
just their business strategy given the new market environment. This indicates that
spillover effects may be present in our results. The second empirical challenge is that
commissions do not have to be reported, so we are also unable to observe the actual
commissions paid to intermediaries. As a proxy for commissions paid, we use a
survey of insurance intermediaries, in which agents and brokers report the commis-
sions they received from particular insurers before the reform (in 2011). Therefore,
our treatment assignment is based on a noisy proxy. Third, the number of obser-
vations is quite small due to the limited number of firms operating in the SubstHI
market. We observe only 30 insurers that offer SubstHI contracts, but as of 2018,
these 30 insurers had a combined total market share of approximately 95 percent of
total premiums in the German private health insurance market. Therefore, although
our estimation strategy is limited by the small number of observations, the infer-
ence benefits from the fact that we are able to observe nearly the entire population

IThe data on industry-wide relative and total acquisition costs are published on a yearly basis by
the German Association of Private Health Insurers (“PKV-Zahlenportal”).

2The SHI market cannot serve as a control group, as the insurance coverage offered by sickness
funds (providers of SHI) is standardized, such that intermediaries play no role in the market.
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of firms in the market. Finally, distribution strategies are part of insurers’” business
decision-making. We address this possible endogeneity in a robustness check where
we use propensity score matching to generate a matched sample using pre-reform
average total acquisition costs. Due to the small number of observations, our ability
to execute rigorous matching with statistical power is limited. However, the results
using our matched sample are in line with our main results.

We find evidence that the introduction of the minimum cancellation liability
period may have had its intended effect of decreasing reshuffling in the market:
untreated firms had, on average, 4,500 fewer new SubstHI contracts per year after
the reform. This baseline effect of the minimum cancellation liability period im-
plies a relative reduction of about 30 percent for untreated firms compared to the
pre-reform level; however, the difference is only significant at the ten percent level.
In addition, the commission cap did not appear to have a significant effect on total
acquisition costs or acquisition costs per new contract. This finding is particularly
surprising, as our analysis indicates that the commission cap contributed to a de-
crease of up to 48 percent in new SubstHI business for treated companies compared
to 2010 averages. This substantial effect is in line with the industry-wide observa-
tion of a 46.9 percent decrease in new SubstHI-entry from SHI and a decrease of 42.2

percent of total new SubstHI contracts.

However, we cannot conclude that the commission cap is unambiguously re-
sponsible for the dramatic decrease in new SubstHI business for treated companies.
Our results rely on the assumption that no other reform or trend affected the treated
and untreated insurers differently. Because, for example, a 2009 reform that intro-
duced the partial transferability of old-age provisions for SubstHI contracts may
have had long-term effects on new business, it is possible that this reform con-
founds our results.®> For contracts written before 2009, consumers completely lost
their old-age provision when switching insurers within the SubstHI market. This
non-transferability of old-age provisions led to a significant lock-in effect, as the sav-
ings of consumers for higher health care costs at later ages were lost when switching
within the SubstHI market to another insurer. The transferability of old-age provi-
sions only applies to new contracts established in 2009 or later. However, in exam-
ining the effects of the 2009 reform, Atal et al. (2019) find that the reform did not
lead to a significant increase in insurer switching. Therefore, while the 2009 reform
may have some confounding effect on our results, we believe the effects are likely
minimal. In fact, to the extent that the 2009 reform should have increased switching
behavior, the decline in new business after the 2012 reform is perhaps even more

surprising.

3This transferability is partial, as only parts of the total old-age provisions are transferred when
switching within the SubstHI market to another insurer. The remaining part is bequeathed to the old
risk pool of consumers with the previous insurer.
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We also want to call attention to increases in the income eligibility threshold for
entrance into the SubstHI market (Jahresarbeitsentgeltgrenze, JAEG), as the JAEG
was increased regularly over the time period in question. Adjusted for inflation,
JAEG increased by a modest 4.41 percent over the total time period (German As-
sociation of Private Insurers, 2020). This is in line with the fact that the threshold is
increased annually based on the change in average gross salary per employee for the
previous calendar year (see § 6 Sozialgesetzbuch V). In our view, it is unlikely that
regular adjustment of the JAEG to changes in gross salaries substantially affected
new business nor do we have any indication that the increases have affected treated
and untreated insurers differently.* Therefore, although we remain cautious in our
interpretation, our results do provide evidence that the 2012 commission cap signif-
icantly and negatively affected new SubstHI business. However, our results should
be interpreted with caution commensurate with the strong identifying assumptions
for our empirical approach.

Generally, we conclude that the minimum cancelation liability period appeared
to reduce reshuffling, while the commission cap was likely able to trim a small share
of commission peaks but was unable to affect the overall level of acquisition costs.
This finding implies that insurers may have adjusted their acquisition costs through
other components, like marketing expenses, resulting in an additional significant
reduction in new SubstHI contracts for treated firms.

The remainder of this paper proceeds as follows. The next section reviews the in-
stitutional background and provides an economic rationale for the observed changes
in market behavior. In Section 3, we introduce our data and examine the descrip-
tive evidence. In Section 4, we provide our empirical analysis using a difference-in-
differences event study methodology. In Sections 5 and 6, we discuss the results of
our analysis.

2.2 Institutional background and economic reasoning

2.2.1 Private health insurance in Germany and the reform

As mentioned in the introduction, the German private health insurance market is
primarily comprised of SubstHI and SuppHI, where new business in the SubstHI
market is limited by institutional factors, such that only employed individuals above
an income threshold (JAEG in 2019: 60.750 Euros per year), civil servants and the
self-employed are eligible for the SubstHI market. Only these consumer groups can
opt out of SHI for their basic health insurance coverage. For 2019, the German Asso-
ciation of Private Health Insurers (PKV-Verband) reported that for their 50 member
companies (17 mutual and 33 stock insurers), 8.7 million SubstHI contracts and 26.7
million SuppHI contracts were in place, which led to a yearly premium income of

4See Appendix A.1 for a graphical comparison of the development of inflation-adjusted JAEG and
new SubstHI business.
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SubstHI SuppHI
Year 2009 2010 2011 2009 2010 2011
Tied agents 48.8%  48.9%  46.1% 40.4% 38.4% 40.8%
Nonexclusive agents 7.7% 6.6% 7.0% 4.7% 6.0% 3.6%
Brokers 39.6%  404%  42.7% 28.7% 30.6% 32.2%
Banks 3.3% 3.5% 3.6% 5.5% 5.1% 6.0%
Direct selling - - - 10.9% 10.6%  9.8%
Sickness funds - - - 6.1% 6.3% 6.6%
Others 0.6% 0.6% 0.6% 3.6% 3.0% 0.7%
Total 100.0% 100.0% 100.0% 99.9% 100.0% 99.7%

TABLE 2.1: Market share of distribution channels for new business
between 2009 and 2011
Note: shows the market share of distribution channels for new businesses between 2009 and 2011.
Data are from a market survey by Tower Watson (2012). Direct selling plays no role in the SubstHI
market.

27.8 billion Euros (SubstHI) and 9.1 billion Euros (SuppHI). Average monthly premi-
ums are consequently significantly higher for SubstHI contracts (266.28 Euros) than
for SuppHI (28.40 Euros).? The market concentration in the German private health
insurance market is moderate. Based on their yearly premium incomes in 2019, the
top four (eight) health insurers had a joint market share of 43.78 percent (64.36 per-

cent).®

Contracts in SubstHI and SuppHI are front loaded in the spirit of long-term
guaranteed renewable contracts (Pauly et al. 1995). SubstHI contracts cover costs for
outpatient, hospital, and dental treatment. SuppHI contracts can, for example, cover
gaps in SHI for outpatient and hospital treatments or dental services. Insurers have
no right to cancel contracts (one-sided commitment) but are able to adjust premiums

to cost increases based on the whole risk pool.

As in many other insurance markets, German health insurers use different distri-
bution channels to acquire new business. A market survey by Willis Towers Watson
(2012) highlights the relative importance of different distribution channels for the
new SubstHI and SuppHI business before the reform (Table 2.1).

In both SubstHI and SuppHI, intermediaries (tied agent, nonexclusive agents,
and brokers) are the major distribution channels. Tied agents represent one in-
surer, nonexclusive agents offer products from a limited number of insurers, and
brokers—the most independent type of intermediary—typically offer all products
from all insurers. One important specialty in SubstHI is that direct selling (via in-

ternet or phone) plays virtually no role. This is mainly driven by the complexity of

5See the German Association of Private Health Insurers (2020).
6See the Federal Financial Supervisory Authority (2020).
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SubstHI contracts and the very important decision to opt out of SHI, as there is al-
most no way back into SHI once opting out.” In SuppHI, contracts are sold directly
or via sickness funds, which are SHI providers.

Premium regulation for SubstHI contracts is comprehensive (see, e.g., Hofmann
and Browne 2013), the main objective of which is insurers’ permanent ability to settle
claims and therefore to prevent insolvency. Premiums are risk based only at the date
of contract signing and are calculated to remain basically constant over time, such
that in early years, parts of the premiums are accumulated in old-age provisions
for higher future health care costs. Premiums are a function of the expected per
capita health care claims (Kopfschdden), assumed guaranteed interest rate (Rech-
nungszins), probability to lapse (Stornowahrscheinlichkeit), life expectancy (Sterbe-
wahrscheinlichkeit), and expected administrative and acquisition costs. Moreover,
premiums include various safety margins (e.g., at least 5 percent of total premiums).
Insurers have to share their profits with policyholders via premium rebates, which
are calculated on a yearly basis. According to the Mindestzufiihrungsverordnung
(minimum funding ordinance), minimum refund shares for interest rate and risk
calculation profits are 90 percent, whereas the minimum refund shares for profits
from other sources (including costs) are only 50 percent. In this respect, premium
regulation entails incentives similar to those of the MLR approach since higher (cal-
culated) costs result in higher absolute profits for insurers (Cicala et al. 2019.

Subsequently, we want to explicitly illustrate why insurers have weak incentives
to keep their acquisition costs low. Commissions paid by insurers are direct AC,
which are (together with indirect AC, like marketing expenses and administrative
costs) ultimately financed by the premium payments of policyholders. Premiums
paid by customers include an absolute surcharge for acquisition and administrative
costs. 8. For example, insurers can use surpluses from cost reductions or the old-age
provisions via the Zillmer method by using a net premium reserve method (Asher
2006). Suppose that the net claim costs per month of a contract are 200 Euros. If an
insurer charges 5 Euros per month for administrative costs and 10 Euros for acquisi-
tion costs, then the safety margin (5% of the total premium of 226.32 Euros) is 11.32
Euros. If the insurer increases the commission in a way that the acquisition costs
per contract per month increases from 10 Euros to 15 Euros, then the new safety
margin (5% of total premium) is 11.58 Euros, and the total premium rises to 231.58
Euros. As policyholders receive 90% of absolute profit (which, in our example, cor-
responds to the safety margin), the insurer’s profit increases with higher costs (from
1.13 to 1.16 Euros per month). As SubstHI contracts are complex and market trans-
parency is rather low, insurers have weak incentives to cut costs. However, insurers

7One exception is if a policyholder is employed and his or her yearly income drops below the JAEG,
e.g., due to part-time employment or because the JAEG is increased and then exceeds the actual income
of the insured.

81n fact, there are four other potential ways to finance direct AC (see Milbrodt and Rohrs 2016, pp.
204-243)
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differ in their business strategies: some insurers try to keep costs low to become cost
leaders, while other insurers try to realize competitive advantages by superior cus-
tomer service or product leadership. However, as acquisition costs reduce the value
of insurance for consumers, there is some competitive and public pressure toward

lowering total costs, ultimately leading to commission cap regulation.

Due to premium regulation, contracts are relatively profitable, and private health
insurers face limited business risk. Hence, some insurers have paid high commis-
sion for new SubstHI contracts. Typically, agents and brokers are predominantly
remunerated at the date of contract signing (signing commission). In 2011, the av-
erage cancellation liability period for brokers was 1.5 years, such that brokers had
to pay back parts of their signing commissions in the case of an early cancellation
of a policyholder in the first 1.5 years (Beenken 2011, p. 28). The earlier the con-
tract is cancelled by the policyholder, the higher the repayment. Given this setup,
brokers and nonexclusive agents were engaging in reshuffling activities by placing
their customers with different insurers almost on a yearly basis to maximize their
commission income. Tica and Weiflenberger (2022) present a detailed analysis of
how this reshuffling practice led to the regulatory changes that we analyze. One of
the major and very prominent players in this scandal was one broker (Mehmet E.
Goker and his MEG Aktiengesellschaft) who was rumored to have received com-
missions of up to 21 monthly premiums for new SubstHI contracts. MEG typically
sold SubstHI contracts with a short cancellation liability period between one and
two years and were, thus, able to offer policyholders new contracts after one year,

therefore generating a new broker commission for the same customer.

The reform was first initiated in April 2010 when a representative of the federal
regulator (Bundesanstalt fiir Finanzdienstleistungsaufsicht, BaFin) criticized com-
mission levels and announced an initiative to decrease them. Market experts es-
timated that approximately 30 to 40 percent of all new contracts were related to
switching insurers within the SubstHI market.” Due to public pressure, health in-
surers also expressed their goal to reduce commission levels in November 2010 but
urged the federal regulator to implement appropriate regulations (commission cap
and a minimum cancellation liability period). The association of health insurers ar-
gued that they were not able to implement lower commissions based on voluntary
self-commitment due to potential conflicts with anticompetition laws. ' In February
2011, Parliament members proposed legislation to limit commissions to 12 monthly
premiums and to introduce a minimum cancellation liability for agents of five years.
At this point in time, due to discussions between regulators, legislators, and insur-
ers, insurers had reliable information that the reform would pass. Finally, the reform
was indeed passed with minimum cancellation period of five years and a commis-

sion cap of nine monthly premiums at contract signing and 9.9 monthly premiums

9See Lier (2010).
10See Arzte Zeitung (2010), p. 4.
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for overall commission payments to agents and brokers, effective on April 1, 2012.

2.2.2 Economic reasoning and related literature

This study is related to those focusing on the effectiveness of regulatory instruments,
like the MLR in US health insurance, which aim to limit the profits of insurance com-
panies. In general, there is evidence that price or premium regulation is tricky and
may have unintended effects. The early work of Averch and Johnson (1962) high-
lights that firms that are constrained with respect to their rate of return adopt an
inefficient production plan and accumulate an excessive amount of capital as a reac-
tion to the regulation. In addition, Knittel and Stango (2003) find that price ceilings,
which have the goal of lowering market prices, ultimately serve as a focal point,
which leads to tacit collusive price setting by firms. Depending on the composition
of the market in question, such a focal point could ultimately lead to higher rather
than lower prices.

Related to insurance markets, there is substantial evidence that prior approval
premium regulation in property and casualty markets, where state insurance com-
missioners review filed rates and then approve or deny the proposed rate change,
may lead to unintended effects. This kind of rate regulation attempts to increase
insurance affordability by denying or limiting rate increases. For example, Dan-
zon and Harrington (2001) find a significant adverse impact of regulatory premium
distortions on costs for workers” compensation insurance, showing that rate sup-
pression is positively associated with higher loss cost growth, ultimately leading to
higher premiums. Weiss et al. (2010) find that the presence of rate regulation in US
auto insurance markets is associated with a positive and significant increase in aver-
age loss costs and insurance claim frequency. These results highlight that regulations
that are designed to enhance insurance affordability by lowering premiums have no
material effect on decreasing average premiums (Harrington 2004) and may instead
lead to higher average costs.

Our study is also related to the literature on insurance distribution, financial ad-
vice and problems of commissions that are paid by product providers. As indicated
above, health insurers need to utilize insurance intermediaries to sell particularly
SubstHI contracts but can choose different distribution strategies. In the spirit of
Trigo-Gamarra and Growitsch (2010), we distinguish three different strategies. Some
insurers use a multichannel approach (M-type insurers) that combines at least two
distribution channels. These firms are mainly comprised of exclusive and indepen-
dent agents or insurance brokers. In contrast, firms can also use only one distribu-
tion channel. Independent agency insurers (I-type insurers) are distributed exclu-
sively through independent agencies and insurance brokers, whereas other compa-
nies only use tied agents and employee sales representatives (T-type insurers). The
distribution mix is a long-term strategy choice. To adopt new channels or to abandon
major channels is costly and takes several years.
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Some theoretical papers, like those of Posey and Yavas (1995), Posey and Ten-
nyson (1998), Seog (1999), and Eckardt (2007), explain the coexistence of brokers and
tied agents in the same market by search cost arguments. Consumers with lower
search costs prefer searching sequentially for appropriate insurance products by ob-
taining offers from different tied agents, and consumers with high search costs prefer
the costlier broker channel, where the independent intermediary provides multiple
offers at one time. As independent intermediaries can offer a greater variety of con-
tracts, they are—according to Regan (1997) and Regan and Tennyson (1996)—more
specialized in assessing the risk of consumers and matching them with appropriate
insurance products. Moreover, Inderst and Ottaviani (2012a) and Focht et al. (2013)
show that independent intermediaries can execute their market power via commis-
sions, as providers have an incentive to pay substantial commissions for profitable

new business.

Some empirical studies find mixed evidence related to the performance of in-
surers using different distribution strategies or channels. Berger et al. (1997) find
that US insurers using tied agents are more cost efficient but do not have higher
profitability. Brockett et al. (2005) find that US property-liability insurers that use
independent intermediaries are more revenue efficient than are those insurers us-
ing tied agents or selling directly to customers. Klumpes (2004) analyzes a sample
of UK life insurance firms and finds that insurers using independent intermediaries
are both less cost efficient and less profit efficient compared to those insurers using
tied agents. Finally, Trigo-Gamarra and Growitsch (2010) analyze the German life
insurance market, which is structurally similar to the health insurance market, for
the years 1997-2005 and do not find any performance advantages of specialized in-
surers that use just one distribution channel. Their results can explain why different
distribution strategies can coexist in one market.

In the specific context of SubstHI with complex and long-term contracts, insur-
ers rely on intermediaries to attract new business. Obviously, intermediaries have
to be compensated for their services related to risk assessment and matching. For
insurers, commissions are investments in new long-run business. Commissions of
independent intermediaries are significantly higher than those of tied agents, as their
services are more complex, and they have the ability to steer the consumer toward
different insurers. Therefore, M- and I-type insurers should be more likely to pay
commission above the cap and have a higher probability of being treated. For treated
insurers, the commission cap limits their optimal marketing-instrument mix consist-

ing of commissions and other marketing instruments, like sports sponsorship or TV
ads.

The reform has two parts: the increased minimum cancellation liability period,
which affects all firms, and the commission cap, which only directly affects treated

firms. The increased minimum cancellation liability period makes the reshuffling of
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consumers within the SubstHI market less attractive since consumers can be con-
tacted after five years at the earliest, instead of one or two years. Because the mini-
mum cancellation liability period directly affects all insurers in the market, we make
the following prediction:

Prediction 1a: Following the introduction of the minimum cancellation liability period,
new SubstHI business decreases for all insurers in the market, as incentives for reshuffling
decrease.

Over and above the market-level effect of the minimum cancellation liability pe-
riod, the commission cap reduces intermediaries’ compensation for acquiring new
business in the newly-regulated line of business (related to both new entry from
SHI and switching within the SubstHI market). Many findings in the literature
suggests that intermediaries focus their efforts on products with the highest com-
missions (see for example Inderst and Ottaviani 2012a) in order to maximize their
profit. Therefore, whether the commission cap acts as an incentive or a disincen-
tive for selling SubstHI contracts depends on whether intermediaries are active in
other lines of business; in the case of Germany, intermediaries sell across diverse
lines of business, including workers compensation, life insurance, and supplemen-
tal health insurance. Following this line of reasoning, intermediaries would respond
to a commission cap on new SubstHI contracts by focusing their selling efforts on
other, unregulated lines of business in order to maximize their profit. Of course,
insurers could use other marketing instruments to compensate for the restriction
in commission payments. However, the new marketing-instrument mix can only
be second-best efficient. Based on this economic reasoning, it is straightforward to
see that the commission cap and the resulting second-best efficient marketing-mix
reduces the new business of treated insurers, as intermediaries” compensation for
acquiring new business, related to both new entry from SHI and switching within
the SubstHI market, is reduced. Therefore, we develop the following prediction:

Prediction 1b: The commission cap should lead to an additional decrease in new SubstHI
business for treated companies, as intermediaries’ incentives for acquiring both new business
from SHI and from reshuffling consumers within the SubstHI market decrease.

The idea of the commission cap was to lower commission expenses per new con-
tract. If Prediction 1b is correct, then total acquisition costs should—ceteris paribus—
significantly decrease for treated companies due to the resulting lower level of new
business. Of course, treated companies are likely to readjust their optimal marketing-
instrument mix given that they are constrained with respect to their commission
payments after the reform. In the spirit of Averch and Johnson (1962), treated insur-
ers can only reach a second-best situation. Given that insurers” marketing budgets
are flexible, it is not clear how treated insurers optimally readjust their marketing-

instrument mix. Under reasonable assumptions, insurers could cut, increase, or
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leave their total AC unchanged after the reform. Related to Prediction 2, we are con-
servative and test regulators’ initial idea that the reform should lead to a decrease in
the total AC of treated insurers.

Prediction 2: Due to lower commission costs, the commission cap should lead to lower
total acquisition costs for treated companies.

2.3 Data and descriptive evidence

2.3.1 Data

To examine the effect of the reform, we use a rich dataset that includes the majority
of insurers in the German private health insurance market from 2007 to 2018. We
only consider health insurers that offer SubstHI contracts. New business data come
from the Zeitschrift fiir Versicherungswesen (ZfV), an academic journal for the Ger-
man insurance industry (Surminski 2019). Data on acquisition costs come from fed-
eral regulators” (BaFin) annual statistics. All other company-specific data, such as
annual premiums, number of insured persons, and loss ratios, are taken from ZfV,
BaFin annual statistics, and insurers’ financial statements. All monetary values are
adjusted for inflation with the German Consumer Price Index (Federal Statistical Of-
fice 2023) using 2007 as a baseline year. Monetary values (JAEG, premiums, and AC)
are therefore shown in 2007 prices.

As insurers are not required to report commissions, there is a distinct lack of
publicly available data on annual commissions and commissions per contract. To
approximate the level of commissions paid by each insurer, we utilize a survey of in-
surance intermediaries, in which agents and brokers report the commissions they re-
ceived from particular insurers in 2011, 2015, and 2017 (Beenken 2011; Beenken and
Radtke 2015; Beenken and Radtke 2017). We use the results of the survey in 2011 to
determine whether companies should be included in the treatment group. Insurers
whose maximum reported commission was above the cap (at or above 10 monthly
premiums) are considered treated, while insurers whose maximum reported com-
mission was at or below the cap are considered untreated. For companies that have
SubstHI contracts but are not included in the survey, we additionally use publicly
available information about distribution strategies (PKV-Wiki 2022). Of these four
companies, none use brokers (T-type distribution strategy) and are therefore consid-
ered untreated.!!

In all, we observe rich panel data from 2007 to 2018 for 30 insurers. As of 2018,
these 30 insurers have a combined total market share of approximately 95 percent of
total premiums in the German private health insurance market. Furthermore, while

some of these insurers do not report new business to ZfV, we are able to observe the

1QOur results are robust to different specifications of the treatment threshold. Additional specifica-
tions are available upon request.
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majority of new contracts in the market (see Appendix A.1). On average, we observe
over 70 percent of all new contracts. The sample, excluding those insurers who do
not report new business, represents 85 percent of the market in 2018. In addition, to
ensure that the voluntary reporting of new business does not lead to selection bias in
our treatment group, we analyze the characteristics of reporting and nonreporting
firms. We find that there are no substantive differences with respect to assignment
to the treatment group. For the related analysis, see Appendix A.2.

2.3.2 Descriptive analysis

We specifically focus on total acquisition cost (total AC) and relative acquisition
costs (RelAC). Total AC includes a number of different expenses that insurers incur
directly or indirectly related to new business. Direct costs are, for example, com-
missions for intermediaries, costs for risk assessment of new customers or costs for
processing new contracts. Indirect costs are marketing expenses, general costs for
the handling of new contracts that are not directly related to specific contracts or
training costs for intermediaries. Apart from total AC, which measures the absolute
cost for the new business of a company in a given year, both insurers and regulators
also use RelAC as a relative cost measure, which is defined for company i in year ¢
as follows:

ACi;
Total Premiums; ;

RelAC;; = (2.1)

One well-known problem of RelAC is that it relates the cost of new business in
a year to the total premiums of an existing business in the same year. New com-
panies with increasing new and relatively low existing business therefore typically
have relatively large RelAC values, whereas larger companies with stable new and
typically large existing business have low RelAC.12

In the first step of our analysis, we want to analyze the reform’s impact at the
market level. Table 2.2 highlights the impact of the reform on the market for SubstHI.
The yearly number of new policyholders that opt out of SHI (Column 2) into SubstHI
has an absolute decrease of 115,043, which is significantly lower after the reform.
While some of this decrease could be explained by the regular increases in the annual
eligibility threshold (JAEG, Column 1), the sharply decreasing trend after 2011 is

much stronger than the slow and steady rate of annual increases in the JAEG.

In contrast, the yearly exit from SubstHI to SHI (Column 3) is just slightly re-
duced, by 8,886. As there is no voluntary option for policyholders to exit SubstHI,
these policyholders are mainly employed individuals who fall below the income

1255me companies relate total AC to the (expected) premium volume of new business to use a more
accurate relative cost measure that directly relates the cost for new business to the generate revenue of
the related new business. However, this measure heavily relies on accurate expectations about contract
duration.
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threshold. Column 4 shows the total number of SubstHI contracts, and Column 5
displays the total change compared to the previous year. As Column 6 indicates, the
total number of new SubstHI per year is -219,669, which is also notably lower after
the reform. While more than half of this decline is due to fewer new entrants from
SHI (Column 2), the other half is hence of this decline is caused by less switching
within the SubstHI market. This finding is supported by the development of the
annual early cancellation rate (Column 7), which represents the percentage of con-
tracts which were cancelled in that year within 24 months of signing. This measure,
which gives an indication of the extent of reshuffling, declines dramatically (-23.14
percent) after the introduction of the reform. Taken together, these developments
provide support for Prediction 1a, indicating that the minimum cancellation liabil-
ity period decreased reshuffling.

The market-level data indicate that the reform had a significant effect on new
SubstHI business for insurers. However, total AC (Column 9) decrease only mod-
erately after the reform by 12.1 percent (adjusted for inflation). Compared with the
substantial decrease in total new SubstHI contracts of -219,669 (-42.2 percent), this
modest decrease is surprising, implying that companies adjusted to the reform by
increasing the utilization of other marketing instruments. For RelAC (Column 10),
there was a relative reduction of 19.51 percent after the reform. However, this de-
crease was clearly driven both by the substantial premium increase for existing busi-
ness of health insurers of 9.1 percent and the decrease in total AC of -12.1 percent.
This substantial change in RelAC highlights why this KPI can be misleading, as it
relates the total AC of a new business to the total premiums of the existing business.
Furthermore, we note that the effects of the 2009 reform of old-age provisions are
noticeable in Table 2.2. As the new regulation introduced more flexibility for con-
sumers, the highest number of new SubstHI contracts and the highest increase in
net new SubstHI contracts (Column 5) occurred in 2009. As Table 2.2 indicates, al-
though the years before and after 2009 are quite comparable, 2009 is an exceptional
year, though the 2009 reform predates and is unrelated to the reform examined in
this paper.
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Table 2.3 displays summary statistics for the entire sample in the four sample
years (2007-2010) before the announcement of the commission cap (2011).13 On av-
erage, untreated firms are smaller in terms of total premiums, with 805.34 million
in average total premiums compared with 1,296.91 million in average total premi-
ums for treated companies. Similarly, total AC is, on average, lower for firms in the
control group. Loss ratios (ratio of loss expenses to total premiums) are somewhat
lower for untreated firms. However, the treated and untreated groups have similar

RelAC before the commission cap, with ratios of 11 and 9 percent, respectively.

In terms of absolute enrollment, the treatment group has somewhat more to-
tal insured persons in the SubstHI line (337,940 compared to 252,580 for untreated
firms). The treatment group has a higher number of insured persons in the SuppHI
line, with 811,080, on average, compared to 506,560 for untreated insurers. In ad-
dition, on average, treated firms’ business mix includes a somewhat higher propor-
tion of SuppHI (71 percent SuppHI) compared to that of untreated firms (67 percent).
New SubstHI contracts are somewhat higher in the treatment group, with an average
of 26,150 annual new contracts compared to 14,790 in the untreated group. The num-
ber of new SuppHI contracts are also higher for firms in the treatment group. The
legal form between the two groups is comparable, where treated firms are slightly
more likely to be stock insurers. With regard to business strategy, untreated firms
are mostly of T-type (45 percent of firms) with smaller proportions of I-type (29 per-
cent) and M-type (24 percent) firms. Treated firms are either M-type (56 percent) or
I-type (44 percent). None of the treated firms exclusively used tied agents before
the introduction of the reform. For the summary statistics by business strategy, see
Appendix A.3.

Figures 2.1A and 2.1B confirm the conclusions from the analysis of market-wide
data (Table 2.2). Both treated and untreated firms have increasing annual premiums,
on which the reform did not have a major impact. For untreated firms, total AC is
quite stable over the whole observation period. However, total AC for treated firms
increased substantially before the reform and appeared to decrease following the
reform up until 2014 and increase thereafter. For RelAC (Figure 2.1C), there was a
brief decreasing trend after the cap; this effect appears to diminish after 2014. This
development is in line with the general consensus of regulators that the reform has

been successful in dampening commission costs.

Figure 2.2A illustrates the effect of the reform on the new SubstHI business. The
substantial decrease for all firms—including untreated firms—can be attributed to
the minimum cancellation liability period, which may have resulted in less short-
term reshuffling of contracts by intermediaries. We test Prediction 1a with a t-test of
the means for the untreated group before and after the introduction of the minimum
cancellation liability cancellation period. The results are shown in Table 2.4.

13We use the announcement date (2011), as insurers had reliable information and could act accord-
ingly on that date.
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Obs. Mean Std. Err. Std. Dev. 95% Conf. Interval

Pre-reform 50 14.794 2.947 20.836 8.873 20.716
Post-reform 111  10.243 1.924 20.267 6.431 14.056

Difference 4.5510* 3.519 -2.438 11.54
***p < 0.01; **p < 0.05; *p < 0.1

TABLE 2.4: Mean difference comparison in new SubstHI for un-
treated firms
Note: shows summary statistics prior to the reform. Data are from the website of the German
Association of Private Insurers (“PKV Zahlenportal”) as well as Beenken (2011). Total premiums and
total AC are adjusted for inflation using the German CPI with 2007 as a baseline year. Table is based
on the full sample.

On average, untreated firms have about 4,500 fewer new SubstHI contracts fol-
lowing the reform, which implies a reduction of 30.8 percent of new SubstHI busi-
ness for untreated insurers. We consider this a rough estimation of the baseline
effect of the minimum cancellation liability period. However, this difference is only
significant at the 10 percent level. As can be seen in Figure 2.2A, the treated firms
experience a more dramatic decline in SubstHI compared to untreated firms. This
can be explained by the commission cap, which only directly affects treated firms, in
addition to the effect from the minimum cancellation liability period. The apparent
convergence of the new SubstHI business could be triggered by the smaller differ-
ence in commissions paid by insurers. New SuppHI business (Figure 2.2B) already
decreased in the years prior to the reform. After the reform, the development is sim-
ilar, but treated firms still have, on average, a higher number of new contracts per
year than do untreated firms.

Based on this descriptive analysis, it appears that the reform dramatically re-
duced new SubstHI business overall and for treated firms in particular. However,
total AC only decreased in the first years after the reform before it increased again
to nearly pre-reform levels. RelAC decreased both for treated and untreated firms,
but this reduction was driven by increasing premiums for existing business. Figures
2.1 and 2.2 highlight that untreated firms are also affected by the minimum cancella-
tion liability period, but for the whole observation period, the total AC of untreated
firms remains more or less unchanged. Furthermore, treated companies” new Sub-
stHI business decreases much more dramatically than that of untreated companies.
Hence, this much larger decrease is likely due to the commission cap, which only
directly affects treated firms, while the overall market decrease in the new SubstHI
can be explained by the fact that all firms are directly affected by the minimum can-
cellation liability period.
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2.4 Empirical analysis

2.4.1 Difference-in-differences event study approach

To examine the effect of the commission cap on new SubstHI business (Prediction
1b) and total AC (Prediction 2), we use an event study-style approach within a
difference-in-differences framework. This approach allows us to control for the ini-
tial differences between the treatment and control groups as well as the effect of
time. As a result, this empirical approach should allow us to isolate the effect of the

commission cap on treated insurers in each year following the reform.

To measure the average effect of the reform on treated insurers, we estimate the

following equation:

2018
Vit = Oéi(i = treated) + Z ‘B]'I(t = ]) * I(l = treated) + FEyear*company + €t
j=2007,j#2010
(2.2)
where I(t = j) is the year indicator and I(i = treated) is the treatment indicator. The
reference year is 2010. The interaction of these indicators, B;I(t = j) * I(i = treated)
gives us an estimate of the average effect of the commission cap on treated firms for
each year in the sample. Therefore, §; is a yearly difference-in-differences estimator.
Our fully specified model includes two-way fixed effects on year and company.

2.4.2 Notes on empirical limitations

Before presenting our results, we wish to address the possible limitations of this
empirical approach that are specific to our case. First, we must address the possible
issue of the endogeneity of treatment. We identify distribution channels as the most
likely cause of endogeneity, as each insurer develops its own distribution strategy
based on individual firm objectives. Therefore, we analyze data from intermediary
surveys (Beenken and Radtke 2015; Beenken and Radtke 2017) to determine whether
distribution channels represent a variable that varies either by group or time but not
by both.

As seen in Table 2.5, the group of untreated firms had higher concentrations of
T-type distribution strategies in all waves of the survey, while the treatment group
had higher concentrations of M-type distribution strategies in all waves. This find-
ing can explain some of the heterogeneity in total AC at the outset, as treated firms,
compared to untreated firms, have, on average, higher total AC, likely due to the
use of more costly distribution channels. Furthermore, although both groups ap-
pear to shift away from M- and I-type strategies and toward T-type strategies, the
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I-type M-type T-type
2011 2015 2017 | 2011 2015 2017 | 2011 2015 2017

Untreated 6 2 3 5 5 3 10 7 8
% 29% 14% 21% | 24% 36% 21% | 48% 50% 57%
N 21 14 14 21 14 14 21 14 14
Treated 4 0 1 5 7 4 0 1 3
% 4% 0% 13% | 56% 88% 50% | 0% 13% 38%
N 9 8 8 9 8 8 9 8 8

TABLE 2.5: Distribution strategy
Note: shows the percentage of firms using the I-, M-, and T-type distribution strategies based on the
results of the 2011, 2015, and 2017 surveys from Beenken 2011; Beenken and Radtke 2015; and
Beenken and Radtke 2017. Table is based on the full sample.

underlying structural differences across the groups does not change. Therefore, dis-
tribution strategies represent a variable that is group invariant, which indicates that

the difference-in-differences approach can adequately control for this effect.

Furthermore, it is likely that spillover effects exist in this analysis: because all
firms are active in the SubstHI market, both treated and untreated firms are, techni-
cally, subject to the reform. We have already addressed the direct effect of the reform
on untreated companies in our analysis of Prediction 1a, where the minimum cancel-
lation liability period led to a decrease in the new SubstHI for all firms (the overall
decrease shown in Figure 2.2A). However, the commission cap may also have an
indirect effect on untreated firms, resulting from the changing business strategies
of treated firms, which may lead to strategic changes in untreated firms. For firms
whose pre-reform commissions were already below the commission cap (in our anal-
ysis, untreated firms), the cap is simply not binding. However, this does not mean
that the cap had no effect on the business decisions of these firms. Unfortunately,
due to the small number of firms in the market, our data do not allow us to robustly
analyze spillover effects or even the intensity of treatment because when the data
are grouped by different levels of maximum reported commissions, the number of
observations quickly becomes small. For example, only one firm fell into the cat-
egory of maximum commissions lower than 6 monthly premiums. Therefore, our
analysis is unable to control for the spillover effects of the commission cap, which
presents a limitation that must be taken into account when interpreting our results.
However, as shown in Figures 2.1A-2.1C and 2.2B, the trends for untreated firms
exhibit relatively stable development.
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2.4.3 Results

In Table 2.6 and Figure 2.3, we display the results of the full specification of our
model, which includes time and company fixed effects.!* The pre-reform difference-
in-differences (DD) estimators represent an explicit test of the parallel trend assump-
tion; if the estimators are significant, then the pre-reform slopes for treated and un-
treated firms are significantly different from one another in that year. The fact that
the pre-reform estimators are not significant indicates that the parallel trends as-
sumption holds for our variables of interest. We consider the estimator for new
SuppHI in 2007 to be noncritical for the validity of the estimation, as the effect oc-
curred long before the introduction of the commission cap and the other estimators
are statistically insignificant.

The DD estimators for new SubstHI contracts (Column 4 and Figure 2.3D) show
significant and economically substantial average annual decreases in new SubstHI
business following the introduction of the commission cap. The DD estimators are
large and highly significant beginning in 2013 and remain significant until the end
of the period of measurement. The effect of the cap is largest in 2015, where the
coefficients correspond to a decrease of 11,730 contracts for treated firms compared
to that in 2011. Compared to the pre-reform average annual new SubstHI business
of treated firms of 24,370 contracts per year in 2010 (see Appendix A.5), this figure
represents an average decrease in new business for treated companies of up to 48
percent. Although this effect is large, it is in line with the reported industry-wide
reduction of 42.2 percent, which we show in Table 2.2 (Column 6). It is important
to note that the estimators measure the difference in new SubstHI due to the com-
mission cap, which only directly affected treated firms. Therefore, we find evidence
in support of Prediction 1b; we conclude that the commission cap has substantially
contributed to an additional decrease in new SubstHI business for treated firms. We
find no significant effect on new SuppHI business. Hence, we do not see that inter-
mediaries switched towards selling more SuppHI.

However, Prediction 2 is rejected, as the DD estimators in Table 2.6 for total AC
(Column 2 and Figure 2.3B) are never strongly significantly different from zero. The
weakly significant results in 2014 and 2015 are interesting; we find that the coeffi-
cients of 20.1 and 17.6 million Euros are large in economic terms but that this effect
is only present briefly and is never significant above the 5 percent level. The results
of a matched sample DD regression (Appendix A.6), where we match based on pre-
reform average total AC, also lead to a nonsignificant effect on total AC. The results
in Table 2.6 show nonsignificant effects for premiums (Column 1 and Figure 2.3A)
and RelAC (Column 3 and Figure 2.3C). Finally, it is worth mentioning that these
results are robust to other assignments of the treatment and control groups.

14The results without fixed effects can be found in Appendix A 4.
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1) 2) 3) 4) )
No. new No. new
Annqal Total AC SubstHI SuppHI
prgrrpums (millions) RelAC  contracts  contracts
(millions) (thou- (thou-
sands) sands)
DD 2007 -147.49* -14.46 -0.00777 -1.277 40.48***
(76.11) (9.65) (0.00839) (3.907) (13.85)
DD 2008 -21.46 -3.25 -0.00729 1.326 18.20
(76.11) (9.65) (0.00839) (3.768) (13.37)
DD 2009 17.30 5.3492 -0.000123 2.704 13.09
(76.11) (9.65) (0.00839) (3.664) (13.02)
DD 2011 12.35 5.81 -0.00314 -1.431 -6.101
(76.11) (9.65) (0.00839) (3.701) (13.17)
DD 2012 18.05 -3.89 -0.0110 -4.654 2.225
(76.11) (9.65) (0.00839) (3.701) (13.33)
DD 2013 14.35 -12.78 -0.0123 -10.20%** -2.552
(76.11) (9.65) (0.00839) (3.779) (13.72)
DD 2014 -0.76 -20.10** -0.0144*  -11.11%% -7.072
(76.11) (9.65) (0.00839) (3.638) (12.91)
DD 2015 7.01 -17.57* -0.0128 -11.73*** -10.05
(76.11) (9.65) (0.00839) (3.624) (12.85)
DD 2016 26.33 -15.05 -0.0109 -10.93*** -4.462
(76.11) (9.65) (0.00839) (3.613) (13.17)
DD 2017 2.032 -13.44 -0.00789  -11.23*** 6.940
(76.11) (9.65) (0.00839) (3.613) (12.81)
DD 2018 5.86 -12.10 -0.00484  -10.18*** 9.294
(76.11) (9.65) (0.00839) (3.613) (12.81)
Obs. 360 360 360 241 225
R-squared 0.258 0.057 0.420 0.426 0.267
No. Comp. 30 30 30 25 24
Controls No No No No No
Fixed effects Yes Yes Yes Yes Yes

(Standard errors shown in parentheses) ***p < 0.01; **p < 0.05; *p < 0.1

TABLE 2.6: Fully specified model

Note: displays the results of the fully specified differences-in-differences model.
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FIGURE 2.3: Results - Event study figures
Note: depicts the event-study figures of our full specification, where 2010 is the baseline year. The
circles represent the coefficient of the DD estimator in each time period. The black bars indicate 99
percent confidence intervals. Confidence intervals which include 0 in pre-event periods indicate
parallel trends.
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Year <10 10-12 12-14 14-16 16-18 Comp.

2011 0% 67% 11% 11%  11% 9
2015 100% 0% 0% 0% 0% 8
2017 100% 0% 0% 0% 0% 8

TABLE 2.7: Monthly premiums by year
Note: shows the percentage of firms using the I-, M-, and T-type distribution strategies based on the
results of the 2011, 2015 and 2017 surveys from Beenken, 2011; Beenken and Radtke, 2015; and
Beenken and Radtke, 2017. Table is based on the full sample.

The event study analysis with respect to new business and total AC only indi-
rectly allows for limited conclusions with respect to the change in commissions and
the marketing-instrument mix of insurers. In the next section, we try to infer how
commissions per new contract changed based on the observed total AC and new
SubstHI and SuppHI business.

2.4.4 Commission cap - a success?

To provide more insight into the effect of the success of the commission cap on com-
missions per contract, we analyze the results of the 2015 and 2017 follow-up sur-
veys of commissions from before the cap (Beenken 2011; Beenken and Radtke 2015;
Beenken and Radtke 2017). Table 2.7 shows treated companies” maximum reported
commissions before and after the cap.'

As seen in Table 2.7, the commission cap seemingly had the effect of decreasing
the maximum commissions paid; in 2011, the highest maximum reported commis-
sion for a treated firm was between 16 and 18 monthly premiums. In contrast, the
maximum reported commission in 2015 and 2017 was 9 monthly premiums, which
corresponds to the maximum allowable commission after the reform. Indeed, eight
of the nine treated firms included in both surveys reported a maximum commission
of 9 monthly premiums in 2017. Therefore, unsurprisingly, the level of commissions
appears unchanged, as the average reported commission decreased only slightly,
from 7.79 monthly premiums in 2011 to 7.53 monthly premiums in 2017. Eight out
of nine reporting firms reported a decrease in average commission, with one firm
reporting no change in average commission. Of those firms whose reported com-
missions decreased, the average decrease was 0.25 monthly premiums. Ultimately,
it appears that the commission cap did not affect the level of commissions per con-

tract but, rather, simply trimmed away the few high commissions.!®

Based on this analysis and the results of the regression, we find that a deeper
analysis of the commission cap is necessary. RelAC is a good measure if the business
environment is stable, in terms of both the business mix and the number of new
contracts. However, this is not the case in the German PHI market. If the goal is

15The company that was included in 2011 but not in 2015 or 2017 had a maximum reported commis-
sion of 10-12 monthly premiums.
16These data are available upon request.
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FIGURE 2.4: Descriptive statistics — Alternative measure of acquisi-
tion costs
Note: shows the trends in average AC per new HI contract between 2007 and 2018. Treated firms are
shown with dashed lines, and untreated firms are shown with solid lines. The reform is indicated
with the vertical line in 2011. AC are inflation adjusted with the German CPI using 2007 as a baseline
year.

the accurate measurement of acquisition cost per contract, then one must look at
acquisition cost per premium volume of new business, and lines should be reported
separately. However, such data are not publicly reported.

To attempt to imperfectly measure acquisition costs per contract, we analyze
how AC per new contract changed with the reform. This measure is defined as the
total AC of insurer i in year t divided by the sum of the new SubstHI and SuppHI

contracts of insurer 7 in year

Total AC;;
No. New SubstH]I;; + No. New SuppHI;,

AC per new HI;; = (2.3)

This approach has the benefit of tying acquisition costs to the new business in
that period. However, there is no way to determine which lines of business drive
acquisition costs, as only total acquisition costs are reported. This measure, although
imperfect, is better equipped to assess the efficacy of the commission cap. As shown
in Figure 2.4, AC per new HI appears to have a generally increasing trend over time
for both groups. Furthermore, as shown in Table 2.8, AC per new HI contract are
notably higher for the treatment group than for the control group.
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To analyze the effect of the commission cap on our new measure of AC per
new contract, we apply the same empirical approach as that outlined in Section 3,
where we conduct a difference-in-differences analysis using an event-study frame-
work. The results of the regression are shown in Table 2.9 (Column 6) and Figure
2.5.

The nonsignificant DD estimators before 2011 indicate that the parallel trends
assumption holds. If the commission cap had its intended effect, then AC per new
HI should decrease significantly. However, the effect is weak and ambiguous, as
there is a weakly positive effect in 2016 and a weakly negative effect in 2018. More-
over, the estimators are, in general, both economically and statistically insignificant,
indicating that the commission cap did not have a meaningful or lasting effect on
the average AC per new HI. Based on this additional analysis, we conclude that
the commission cap was not entirely effective, as there is no evidence that the cap

effectively lowered commissions with respect to new business.

2.5 Discussion

In insurance markets, consumers, consumer protection agencies, and regulators are
particularly concerned about the cost of insurance products, as these are a crucial
driver for the value of insurance. However, another important goal of insurance
regulation is the financial stability of insurance companies. One problem specific
to the German market for SubstHI is that the general premium regulation, which is
outlined in Section 2, is aimed at reducing the insolvency probability of insurance
companies by mandating cautious premium calculation with sufficient safety mar-
gins. This regulatory approach leads almost certainly to profits, which in turn have
to be shared with policyholders through a premium rebate system. The considered
reform with the commission cap and a minimum cancellation liability period aims,
among other things, at reducing the cost of insurance. However, as our analysis in-
dicates, this reform is only partly effective, as such cost-based premium regulation
only induces weak or even no incentives for insurance companies to keep their cost
level down. This result is in line with the MLR approach in US health insurance; for
example, higher costs lead to higher absolute profits for health insurance companies
(Cicala et al. 2019).

The reform had its predicted effect with respect to new SubstHI business, as it
contributed to a significantly negative effect on new SubstHI business for all firms,
and for treated firms in particular. The relative reduction of over 40 percent is sub-
stantial—though this should be interpreted cautiously, as the identifying assump-
tions for the study are strong. As the descriptive analysis indicates, all companies
experienced a baseline reduction in new SubstHI business due to the introduction
of the minimum cancellation liability period and its reduction of reshuffling. From
an economic perspective, the minimum cancellation liability period can help reduce
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1) 2) ©) (4) 6) (6)
No. new No. new AC  per
Annu‘al Total AC SubstHI SuppHI new  HI
premiums (millions) RelAC  contracts  contracts (thou-
(millions) (thou- (thou-
sands) sands) sands)
DD 2007 -147.49* -14.46 -0.00777 -1.277 40.48%** -0.970
(76.11) (9.65) (0.00839) (3.907) (13.85) (4.410)
DD 2008 -21.46 -3.25 -0.00729 1.326 18.20 -0.749
(76.11) (9.65) (0.00839) (3.768) (13.37) (1.360)
DD 2009 17.30 5.3492 -0.000123 2.704 13.09 -0.224
(76.11) (9.65) (0.00839) (3.664) (13.02) (1.322)
DD 2011 12.35 5.81 -0.00314 -1.431 -6.101 -0.221
(76.11) (9.65) (0.00839) (3.701) (13.17) (1.336)
DD 2012 18.05 -3.89 -0.0110 -4.654 2.225 -0.597
(76.11) (9.65) (0.00839) (3.701) (13.33) (1.336)
DD 2013 14.35 -12.78 -0.0123 -10.20%** -2.552 -1.815
(76.11) (9.65) (0.00839) (3.779) (13.72) (1.364)
DD 2014 -0.76 -20.10** -0.0144*  -11.11% -7.072 -0.432
(76.11) (9.65) (0.00839) (3.638) (12.91) (1.313)
DD 2015 7.01 -17.57% -0.0128 -11.73%* -10.05 -0.102
(76.11) (9.65) (0.00839) (3.624) (12.85) (1.308)
DD 2016 26.33 -15.05 -0.0109 -10.93*** -4.4626 2.445%
(76.11) (9.65) (0.00839) (3.613) (13.17) (1.304)
DD 2017 2.032 -13.44 -0.00789  -11.23*** 6.940 -0.697
(76.11) (9.65) (0.00839) (3.613) (12.81)6 (1.304)
DD 2018 5.86 -12.10 -0.00484  -10.18*** 9.294 -2.197%
(76.11) (9.65) (0.00839) (3.613) (12.81) (1.304)
Obs. 360 360 360 241 225 241
R-squared 0.258 0.057 0.420 0.426 0.267 0.08
No. Comp. 30 30 30 25 24 25
Controls No No No No No No
Fixed effects Yes Yes Yes Yes Yes

(Standard errors shown in parentheses) ***p < 0.01; **p < 0.05; *p < 0.1

TABLE 2.9: Fully specified model
Note: displays the results of the fully specified differences-in-differences model including the variable
AC per new HI.
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FIGURE 2.5: Results - Event study figures - Alternative measure of
acquisition costs
Note: depicts the event-study figures of our full specification for total AC per new HI, with time=0 on
the x-axis representing 2011. The circles represent the coefficient of the DD estimator in each time
period. The black bars indicate 99 percent confidence intervals. Confidence intervals including 0
pre-event periods indicate parallel trends.

those unnecessary costs from reshuffling of business by intermediaries that want to
maximize their commission income. Of course, switching insurers can be beneficial
for consumers, but it is unlikely that such a switch is objectively necessary in the first
years of a SubstHI contract. We conclude that the minimum cancellation period was
able to limit the reshuffling of business, which was tantamount to a market failure.

However, whether or not the commission cap is economically reasonable is more
difficult to assess. Our results highlight that the commission cap may negatively af-
fect intermediaries’ incentive to search for new business, which is important because
it is unclear whether the high commissions before the reform represented a market
failure. If insurers optimally trade off the cost for a new business (AC) and the
future profit generated by that new business, then if future profits are large, high
commissions are reasonable. However, as the SubstHI market is not very transpar-
ent, market discipline is quite low, such that insurers can pass on higher costs via
premiums to consumers. Therefore, consumers ultimately bear higher costs through
higher premiums. Our results show that the reform did not have the intended effect
of reducing total AC, as these costs decreased only immediately after the reform un-
til 2014 and then increased again. Considering the whole post-reform period, treated
insurers did not significantly reduce their total AC. Instead, insurers may have re-
acted to the reform by readjusting their optimal marketing-instrument mix. As the
result of the reform was stable total AC paired with dramatically fewer new con-
tracts, our results imply that the resulting mix of marketing instruments may be less

efficient.
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2.6 Conclusion

We find evidence that the reform was only partially successful. The introduction of
a minimum cancellation liability period of five years led to a decrease in reshuffling
in the SubstHI market: we estimate a baseline reduction of approximately 4,500 new
SubstHI contracts per year after the reform, although we note that this effect is only
weakly significant. We find that the commission cap was successful in the sense that
treated insurers seemingly reduced their commission below the cap threshold, but
neither the minimum cancellation liability period nor the commission cap appeared
to significantly reduce total AC. Furthermore, we find evidence that the commission
cap contributed to a substantial decrease of over 40 percent in new SubstHI business.
As treated insurers had significantly fewer new SubstHI contracts but little change
in total AC, this indicates that resulting mix of marketing instruments of insurers

may be less efficient.

Our analysis of the commission cap in the German PHI market indicates that
directly regulating commission costs is not a very effective tool for increasing value
of insurance for consumers. These findings are consistent with those of Cicala et al.
(2019), Danzon and Harrington (2001), and others who find that effective cost reg-
ulation is difficult to implement. A potential tool could be regulating loss ratios in
the spirit of MLR regulation in the United States. However, Cicala et al. (2019) show
that this approach also has imperfections, and, in the German PHI market, regula-
tion of loss ratios would conflict with existing premium regulation. Further research
should examine the tradeoffs involved with other potential tools for increasing value

of insurance for consumers.
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Chapter 3

Testing the Social Role Theory in
Context: Does gender equality
attenuate gender differences in
perceived income fairness?

Abstract

We test the implications of social role theory in the context of gender differences in
perception of income fairness. Using data from the 2018 European Social Survey,
we find that higher gender equality is significantly and positively correlated with
the likelihood of all individuals perceiving their income as fair. Furthermore, the
gender difference in income fairness perception is weakly smaller in countries with
higher gender equality, which is in line with the predictions of social role theory. We
conclude by discussing the practical implications of our results and introducing a
more nuanced interpretation of the theoretical framework, which underscores the
need for a formal synthesis of resources into the social role theory.

Keywords: social role theory, gender equality, income fairness, European Social Sur-
vey, gender differences

Note: This chapter is based on joint work with Dr. Steffen Otterbach of Univer-
sitdit Hohenheim. The research is yet unpublished. I wish to particularly thank Jorg
Schiller, Alfonso Sousa-Poza, and the participants of the 2020 MRIC Winter Work-
shop for their feedback.
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3.1 Introduction

The origins of gender differences have long been a source of debate in the social
sciences. Social role theory and other constructivist theories posit that gender dif-
ferences (in preferences, in perceptions, in decision-making, and so on) are a result
of social constructs. These theories suggest that gender differences attenuate when
gender equality eases the prescriptive nature of social constructs. On the other hand,
others argue that gender differences are biologically determined, and, transitively,
gender differences increase as gender equality increases. Moreover, recent work
has pointed out the insidious nature of confirmation bias and social constructs in
researching gender differences (Nelson 2014). In light of the ongoing theoretical
debate and mixed empirical findings, we believe that further empirical evidence is
needed to understand these conflicting theoretical perspectives.

In this paper, we take up the question of gender differences in perception of in-
come fairness. Our measure of income fairness includes wages, social benefits, and
pension benefits. As such, it is a measure of income fairness, but it is also closely tied
to earned wages and social benefits, which are determined by former wages. While
much of the existing literature on gender differences focuses on classical economic
preferences (risk-taking, positive and negative reciprocity, patience, altruism, and
trust), perception of income fairness represents a natural extension of these prefer-
ences. In particular, there is evidence that reciprocity preferences are closely tied to
perceptions of wage fairness (Fehr and Géachter 2000; Falk et al. 2006). Therefore,
extending this framework to the question of income fairness perception will provide
a valuable test of social role theory; the results provide practical implications for

governments and institutions as well as theoretical implications for scholars.

In addition, perception of income fairness is a particularly interesting test of
this framework, as there is a consensus that perception of wage fairness is condi-
tional on sex (Paul 2006; D’ambrosio et al. 2018, Pfeifer and Stephan 2019; Tyrowicz
et al. 2018) to that point that sexes are often analysed separately in the literature
(Mayraz et al. 2009; Schneck 2014). The consensus in the wage fairness literature
echoes the related job satisfaction literature, where women are more likely to be sat-
isfied with their jobs (Clark 1996; Clark and Oswald 1997; Clark 1996; Hauret and
Williams 2017) despite being relatively disadvantaged in the labour market (Clark
1997; Sousa-Poza and Sousa-Poza 2000). Sousa-Poza and Sousa-Poza call this phe-
nomenon the “gender/job-satisfaction paradox” (2000, p. 137).

Perception of income fairness has its own significant implications, as perceived
unfairness can lead to decreased well-being and increased quitting behaviour (Clark
and Oswald, 1998; D’ambrosio et al. 2018) and lower life satisfaction, especially for
men (Mayraz et al. 2009). However, our primary interest in perception of income
fairness is its relationship with developing gender equality. Therefore, a rigorous
decomposition of the gender gap for its own sake is not the goal of this paper.
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In our study, we use data from the European Social Survey (ESS) and gender
equality indices from the European Institute for Gender Equality (EIGE). The ESS
collects data on perceived income fairness which, when combined with the detailed
gender equality indices, allows us to analyse the association between gender equal-
ity and gender differences in perceived income fairness. Using European data, we
are able to analyse countries with historically high gender equality, such as the Scan-
dinavian countries, as well as countries were gender equality movements are in ear-
lier stages, such as Hungary. Therefore, our analysis will provide a unique and
valuable insight into the underlying mechanisms proposed in social role theory.

The test of our first hypothesis indicates that gender equality is significantly
positively correlated with the likelihood of perceiving income as fair. The practical
implication of this finding is that, while gender-equality policies like board quotas
may be challenging in the short-term, they may be worth the investment for the
long-term gain of all individuals in a society. Our data imply that gender equality
is a rising tide that lifts all boats; therefore, with respect to perceptions of income
fairness, these policies could be worth the effort.

Furthermore, we find weak evidence that increasing gender equality coincides
with converging perception of wage fairness in European countries, which supports
social role theory and other constructivist theories of gender differences. That is, the
gender difference in perception of income fairness is generally smaller in countries
with higher gender equality; however, these differences are generally not statisti-
cally significant. This is in line with social role theory, which predicts that increasing
gender equality attenuates gender differences by interrupting the self-perpetuation
of gender roles. Based on a synthesis of the theory and empirical evidence, we posit
that a more nuanced relationship exists between gender equality and gender differ-
ences, such as differences in perceived income fairness. This relationship, as well as
the validity of the results in an international context, should be addressed in future
research.

3.2 Background and theoretical framework

3.2.1 Motivation - Debating the origin of gender differences

In recent and widely cited empirical research, Falk and Hermle (2018) posit that
living in a society with high measures of gender equality is analogous to possess-
ing socioeconomic resources: when men and women have similar social and eco-
nomic power, both sexes have the prerequisites that allow them to focus on under-
standing, developing, and expressing their individual preferences. This process of
self-actualization, facilitated by sufficient socioeconomic resources, leads individu-
als to differentiate themselves based on their unique, underlying preferences. The
authors argue that the process of self-actualization on the individual level will result
in stronger differences between genders. In essence, the authors argue that gender
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differences are innate, and gaining resources allows for these underlying, funda-
mental preferences to be discovered and displayed.

This interpretation presents a stark contrast to constructivist theories of prefer-
ence formation, where preferences are formed endogenously as individuals inter-
act with societies and institutions. For example, in the Empowerment Model, van
Staveren (2013) enumerates how agency, access to resources, and gendered institu-
tions drive the empowerment of women. Similarly, Sent and van Staveren (2019)
underscore the importance of understanding how institutions and social norms in-
fluence gender differences in preferences. These constructivist theories posit that
the co-evolution of institutions, power, and society create binding gender norms,
wherein gender differences are a function of socioeconomic institutions (and vice
versa) rather than fundamental differences based on innate or biological factors. This
mismatch between recent empirical evidence in light of the increasingly accepted
constructivist framework motivates this research.

3.2.2 Social role theory

As the foremost constructivist theory in the literature, social role theory posits that
gender differences arise in response to social norms, which Cialdini and Trost de-
fine as, “rules and standards that are understood by members of a group, and that
guide and/or constrain social behaviour without the force of laws” (1998, p. 152).
These social norms arise out of interacting with and observing others. Norms can
be descriptive; they describe how people generally do behave (Cialdini et al. 1990).
They can also be prescriptive; they describe how people should behave (Cialdini et
al. 1991, Cialdini and Trost 1998).

According to this theory, gender differences arise when individuals conform
themselves to existing gender-specific social norms, called gender roles (Eagly 1987).
They serve as an unwritten rulebook for preferences, perception, and behaviour in
a particular society. These gender roles, “are derived from observations of the role
performances of men and women and thus reflect the sexual division of labour and
gender hierarchy of the society" (Eagly et al. 2000).

According to social role theory, this division of labour and gender hierarchy
is not caused by innate psychological differences between the sexes, rather, from
a historical perspective, “[Plhysical gender differences, in interaction with social
and ecological conditions, influence the roles held by men and women because cer-
tain activities are more efficiently accomplished by one sex” (Eagly and Wood 1999,
p. 412). Before modern times, these certain activities generally involved gestation,
breastfeeding, and childrearing for females, while the relative physical strength of
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FIGURE 3.1: Gender difference formation in social role theory
Note: Developed from Eagly and Wood (1990) and Sent and Staveren (2019)

males, coupled with their lack of biological nurturing constraints, made them effi-
cient hunters, herders, and warriors. As technological and socioeconomic develop-
ments favoured male-performed activities, socioeconomic systems became patriar-
chal (Eagly and Wood 1999), creating self-perpetuating gender roles from the initial
distribution of labour.

Although the comparative advantages derived from a sex-based division of labour
was historically advantageous, such efficiency gains are questionable in modern
times (see Rendall 2017). Despite this, the gender roles that arose from the initial
division perpetuate themselves. According to social role theory, this is a result of
the fundamental attribution error, also referred to as correspondent inference (Jones
and Harris 1967; Eagly et al. 2000). As members of society, individuals observe how
others enact their role. In doing so, they underweight societal and situational in-
fluences, attributing the behaviour to the desire of the individual. For example, in
observing a stay-at-home mother, one may assume that her role primarily reflects
her personal preferences rather than societal or familial expectations. Figure 3.1 il-
lustrates the underlying mechanisms of social role theory.

Social role theory implies that gender equality frees individuals from the obli-
gation to fit into gender roles. Gender equality weakens the prescriptive nature of
gender roles; it becomes acceptable for individuals to exhibit non-typical charac-
teristics. Furthermore, because gender roles are no longer prescriptive, individuals
are less likely to acquire specialized skill sets based on previous gender role en-
actment. Therefore, increasing gender equality has a two-fold effect on the self-
perpetuation of gender roles, leading to the attenuation of gender differences. This
leads to the testable prediction that, in the context of this study, increasing gender
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equality should lead to a convergence in perception of income fairness by men and
women.

3.2.3 Hypothesis development

We analyse how the gender difference in perception of income fairness responds
to increasing gender equality. In social role theory, gender equality disrupts the
self-perpetuation of gender differences by simultaneously weakening gendered ex-
pectations and decreasing the likelihood of sex-specific skills from previous role
enactment. Therefore, gender equality should significantly affect the likelihood of
perceiving income as fair. Based on this analysis, we formulate the following hy-
pothesis:

H1: Likelihood of perceiving income as fair is conditional on measures of gender equality.

To formally test the predictive power of social role theory for perception of in-
come fairness, we formulate our second hypothesis as follows:

H2: The gender difference in perceiving income as fair will decrease with increasing
gender equality.

3.3 Data and methods

Our analysis is based on data from the ESS. The ESS is a cross-national longitudinal
survey of private households and their living conditions and has been conducted
biannually since 2002. Currently, representative data are collected from 36 coun-
tries. While ESS is mainly known as a longitudinal survey and is used as such, our
income fairness and control variables originate from ESS Round 9 (2018). The main
variable of interest, income fairness, is generated from the following question, where
individuals are asked to characterize the fairness of their income:

“Your net [pay/pensions/social benefits] is unfairly low, fair, or unfairly high”

We generate a binary dependent variable by recoding the values, where income
that is perceived as fair or more than fair is equal to 1 and income that is less than fair
is equal to 0. Results do not change significantly when ordered logistic regressions
are run with the original variable encoding. We choose to recode the variable of
interest to make the interpretation of results more intuitive within the social role
theory framework. Other results are available upon request to the authors.

We develop our sample as follows: We begin with all individuals, of which we
observe 16,727 men and 19,094 women with non-missing values in our main variable
of interest. After including our covariates, there are 13,932 men and 15,538 women
from a total of 24 different European countries. As can be seen in Table 3.1, 44 per-
cent of men and 35 percent of women consider their incomes fair; this difference
is statistically significant. Men and women are of comparable age (approximately
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Men Women
Variable Mean  Std. Dev. Mean  Std. Dev.
Income perceived as fair [0=no; 1=yes] = 0.44 0.50 0.35 0.48
Age [years] 52.92 17.27 53.86 17.56
Age? 3098.40 1837.69 3209.80 1897.80
Partnered [0=no; 1=yes] 0.57 0.50 0.47 0.50
Number of children 1.52 1.29 1.67 1.27
Education [years] 13.30 4.22 13.20 4.19
Education? 194.79 134.76 191.70 124.54
Foreign born [1=no; 2=yes] 1.09 0.29 1.09 0.29
Income quintile in country
1. quintile 0.16 0.37 0.25 0.43
2. quintile 0.21 0.41 0.22 0.41
3. quintile 0.22 0.41 0.20 0.40
4. quintile 0.22 0.41 0.19 0.39
5. quintile 0.19 0.39 0.14 0.35

TABLE 3.1: Summary statistics - Covariate means and standard devi-
ations by gender
Note: Summary statistics are based on the regression model of the overall gender index with 13,392
and 15,538 observations for men and women, respectively. Source: European Social Survey Round 9.

53 and 54 years, respectively). Men are slightly more likely to be in a committed
partnership (partnered) at 57 percent compared to 47 percent of women; however,
the difference is not significant. Both men and women have comparable number
of children, on average, and years of education are similar with an average of ap-
proximately 13 years. Women and men are equally likely to be foreign-born in this
sample. On average, women are slightly more likely to be in the first income quin-
tile, with 25 percent of the sample compared to 16 percent for men, however, the
difference is not statistically significant.

Similarly, Table 3.2 indicates that our sample includes large variation in percep-
tion of income fairness and large variation in country-level gender differences. Con-
siderable gender differences exist within some countries, for example, the largest
gender differences are in Croatia and Cyprus, with statistically significant gaps of
13 percent between men and women. In contrast, the smallest gaps can be found in
the Netherlands, where 61 percent of men and 59 percent of women perceive their
wage as fair, and Belgium, where 42 percent of men and 44 percent of women per-
ceive their wage as fair. Interestingly, Hungary, which has the second-lowest overall
perceived income fairness, also has a small 2 percent gap, with only 17 percent of
men and 15 percent of women perceiving their income as fair. See Table 3.2 for more
detail.

For our measure of gender equality, we use the 2017 gender equality index
published by the European Institute for Gender Equality (EIGE). The overall gen-
der equality index (GE17), which the EIGE considers the overall measure of gender



44 Chapter 3. Testing the Social Role Theory in Context

Men Women
Country Mean Std. Dev. Mean Std. Dev.
Austria (AT) 0.55 0.50 0.49 0.50
Belgium (BE) 0.42 0.49 0.44 0.50
Bulgaria (BG) 0.15 0.36 0.09 0.28
Cyprus (CY) 0.35 0.48 0.22 0.41
Czech Republic (CZ) 0.32 0.47 0.25 0.43
Germany (DE) 0.42 0.49 0.38 0.48
Denmark (DK) 0.64 0.48 0.60 0.49
Estonia (EE) 0.30 0.46 0.26 0.44
Spain (ES) 0.31 0.46 0.24 0.43
Finland (FI) 0.46 0.50 0.35 0.48
France (FR) 0.33 0.47 0.29 0.45
United Kingdom (GB)  0.60 0.49 0.53 0.50
Croatia (HR) 0.29 0.45 0.16 0.37
Hungary (HU) 0.17 0.38 0.15 0.35
Ireland (IE) 0.53 0.50 0.49 0.50
Italy (IT) 0.32 0.47 0.29 0.45
Lithuania (LT) 0.18 0.38 0.12 0.33
Latvia (LV) 0.28 0.45 0.25 0.43
Netherlands (NL) 0.61 0.49 0.59 0.49
Poland (PL) 0.28 0.45 0.17 0.37
Portugal (PT) 0.26 0.44 0.18 0.39
Sweden (SE) 0.53 0.50 0.43 0.50
Slovenia (SI) 0.29 0.45 0.32 0.47
Slovakia (SK) 0.20 0.40 0.14 0.34

TABLE 3.2: Summary statistics - Perception of income fairness by
country
Note: Summary statistics are based on the regression model of the overall gender index with 13,932
and 15,538 observations for men and women, respectively. Source: European Social Survey Round 9
and European Institute for Gender Equality 2017 Edition.
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Mean Std. Dev. Min Max
Overall gender equality index  65.92 8.34 51.90 83.60

Domain money 79.51 8.20 61.80 88.30
Domain work 72.98 4.44 63.10 83.00
Domain power 50.37 16.42 20.60 83.40
Domain time 65.12 12.47 4270 90.10
Domain health 87.38 4.53 77.10 94.70
Domain knowledge 61.67 6.92 49.70 73.80

TABLE 3.3: Summary statistics - Gender equality index and domains
Note: Summary statistics are based on the regression model of the overall gender index with 13,932
and 15,538 observations for men and women, respectively. Source: Gender Indices from the European
Institute for Gender Equality 2017 Edition.

equality in a country, is calculated by weighting the six domains of gender equality:
work, money, power, health, education, and time use. Index calculation and weight-
ing is based on the unified Gender Equality Index methodology from the EIGE. See
Figure 3.2 for a visual illustration of the GE17 values for each of the 24 countries in
this analysis. Lighter shades indicate higher gender equality. As shown in Figure
3.2, the Scandinavian countries Sweden (SE) and Denmark (DK) have the highest
gender equality, with overall scores of 83.6 and 77.5, respectively. Slovakia (SK) and
Hungary (HU) have the lowest gender equality scores, with 54.1 and 51.9, respec-
tively. France (FR) has a score of 74.6, United Kingdom (GB) has a score of 72.2,
Spain (ES) has a score of 70.1, and Germany (DE) has an average score of 66.9.

Table 3.3 displays the summary statistics for the gender equality index and the
six domains, where a higher value indicates higher gender equality. The money do-
main, which captures gender equality in monthly income, poverty risk, and income
distributions, has an overall average of 79.51. The work domain, which captures
gender equality in workforce participation, job security, and career prospects, has an
average score of 72.98. The power domain, which captures gender equality in repre-
sentation in political and corporate decision-making bodies, has the lowest average
score, with a score of 50.37. The time domain, which captures gender equality in
household, caregiving, and social activities, has an average score of 65.12. The health
domain, which captures gender equality in perceived health status, behaviour, and
access, has the highest average score, with 87.38. Finally, the knowledge domain,
which captures gender equality in education attainment, participation, and segrega-

tion, has an average score of 61.67.

3.3.1 Estimation approach

To test whether gender equality affects the likelihood of perceiving income as fair,
we jointly estimate logistic regressions in a full interaction model in which we allow
for different slopes and intercepts for men and women. Sample weights are applied
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FIGURE 3.2: Overall 2017 gender equality index by country
Note: Darker (lighter) shades indicate lower (higher) overall gender equality. Source: Gender Indices
from the European Institute for Gender Equality 2017 Edition.

based on the ESS standard procedure. Our binary logistic model takes the following
form:

log(odds(yij) =ua+ IXfo + BX; + ‘BfoXi + ’)/Z]' + ’)’foZ]' (3.1)

where y;; is a binary outcome variable indicating whether individual i in country j
perceives their income as fair, and Gy indicates gender, where male = 0 and female
= 1. X; is a set of individual characteristic variables. The variable of interest is Zj,
the country-level gender equality index. Due to the full interaction of the model the
slopes of interest regarding the country-level gender equality index Z; are y and *y +
7 for males and females, respectively. A separate regression is run for the overall
gender equality index, as well as for each of the domain indices.

The choice of covariates is largely driven by the existing literature on income
fairness (see D’ambrosio et al. 2018; Mayraz et al. 2009, and Pfeifer and Stephan
2019) and by data availability. In our specification, X; includes age, age squared,
a partnered binary variable (equal to 1 if in a marriage or partnership, equal to 0
otherwise), number of children, and years of education, years of education squared
and a foreign-born binary variable (equal to 1 if born in of country of residence,
equal to 2 otherwise). Additionally, we control for relative household income level
by including income quintile within country of residence.
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3.4 Results

We test whether the likelihood of perceiving income as fair is conditional on gender
equality. We run full interaction regressions for the overall index as well as the index
for each of the five domains. In Table 3.4 we report the results for the overall gender
index regressions.

Men Women
Variable Coef SE Coef SE
Overall gender index 0.045***  0.004 0.052***  0.004
Partnered [0=no; 1=yes] -0.117  0.076 0.032 0.071
Number of children -0.004  0.030 -0.009  0.028
Age [years] -0.061***  0.012 -0.067***  0.010
Age? 0.001***  0.000 0.001***  0.000
Education [years] 0.085***  0.021 0.186***  0.032
Education? -0.001**  0.001 -0.005***  0.001
Foreign born [0=no; 1=yes] 0.011  0.104 0.031  0.109
HH income [ref.: 1st quintile]
2nd quintile 0.412***  0.116 0.409***  0.096
3rd quintile 0.672*** 0.114 0.479***  0.096
4th quintile 0.885***  (0.111 0.685***  (0.106
5th quintile 1.275%**  0.126 1.0117*  0.115
Constant / Female -3.721%*  0.431 -0.925 0.572
F* (adjusted Wald test) 1.975
p’ 0.160
N 29,470
F 28.927
p 0.000

*xxp < 0.01, % p <0.05*p <0.1

TABLE 3.4: Results - Overall gender index
Note: Logistic regressions were estimated jointly for men and women in a full interaction model and
include sample weights. Regressions also include a constant and an intercept for being female (not
reported here).
? Adjusted Wald test to test whether the gender index of men and women is equal.

3.4.1 Hypothesis 1 - Overall gender equality index

As shown in Table 3.4, we find that the likelihood of perceiving income as fair is
conditional on gender equality for both men and women; this effect is significant at
the 1 percent level for both men and women. Moreover, this effect is positive for
both sexes: as gender equality increases, both men and women are more likely to

perceive their income as fair.

The binary variable partnered is not significant for men or women; similarly, the
number of children is not statistically or economically significant for either group.
In contrast, we find that age is negative and significant for both sexes, while age-
squared is positive and significant. Years of education is positive and significant for
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both men and women, with the coefficient for women being notably larger than that
for men. Therefore, additional education makes both men and women more likely
to perceive their income as fair; however, the effect is stronger for women. Further-
more, as years of education squared is negative for both groups, this indicates that
individuals with the highest levels of education may be less likely to perceive their
income as fair. However, the small coefficients indicate that this effect may not be

economically significant.

Foreign born status does not have a significant effect for either gender. However,
relative household income, with the first quintile as a reference value, has a positive
and significant effect for men and women. Unsurprisingly, the coefficients increase
in economic significance as the relative household income increases. For example,
a household income in the fifth quintile strongly increases the likelihood that an
individual perceives their income as fair, with coefficients of 1.275 for men and 1.011
for women.

3.4.2 Hypothesis 1 - Gender equality domains

Table 3.5 reports the coefficients of the six gender index domains.

Men Women

Domain Coef SE Coef SE F'p

Overall gender index 0.045***  0.004 0.052*** 0.004 1.975,0.160
Work domain 0.087***  0.008 0.088*** 0.007 0.016, 0.900
Money domain 0.049***  0.005 0.063*** 0.005 5.209, 0.022
Knowledge domain 0.039***  0.005 0.043*** 0.004 0.320,0.572
Power domain 0.007***  0.002 0.010*** 0.002 1.593, 0.207
Time domain 0.043***  0.003 0.047** 0.002 1.528,0.216
Health domain 0.116*** 0.009 0.129*** 0.008 1.315,0.252

ok xp < 0.01, % * p < 0.05xp < 0.1

TABLE 3.5: Results - Gender index domains
Note: Logistic regressions were estimated jointly for men and women in a full interaction model and
include N = 29,470 observations and the same set of control variables as in Table 3.4. Sample weights
are applied. Regressions also include a constant and an intercept for being female (not reported here).
? Adjusted Wald test to test whether the gender index of men and women is equal.

We find that higher gender equality in all domains has a positive and signifi-
cant relationship to the likelihood of both men and women perceiving their income
as fair. Of particular note, we find that perception of income fairness is conditional
on the work domain of gender equality. The effect is positive and significant at the
1 percent level for both men and women; furthermore, the relatively large size of
the coefficients indicate that increasing gender equality in the work domain has a
particularly strong relationship to the likelihood of perceiving income as fair. Ad-
ditionally, the effects in the money, knowledge, and time domains are, as expected,
also economically significant. These domains are closed related to work and income,
as money includes economic situation and access to financial resources; knowledge
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includes educational attainment, participation, and segregation; and time includes
measures of time spent on care activities.

The interpretation of the relatively small coefficient of the power domain and the
relatively large coefficient of the health domain is not immediately clear. As power
includes economic, political, and social representation, it is possible that the distribu-
tion of power at the societal level does not coincide with meaningful improvements
at the individual income level. Moreover, it is possible that health and income are
complements, such that equitable access to healthcare has positive knock-on effects
for perception of income fairness.

In all, the above analysis confirms Hypothesis 1. Gender equality is significantly
and positively correlated with income fairness perception, as the overall index and
all of the domains exhibit a positive relationship to the likelihood of men and women
perceiving their income as fair. That is, as a general tendency in this data, higher
gender equality is positively correlated with the probability of perceiving income as
fair for all individuals.

3.4.3 Hypothesis 2

To test Hypothesis 2, we examine whether perception of income fairness by men
and women converges with increasing gender equality, as predicted by social role
theory. To do so, we calculate the probabilities of perceiving one’s income as fair for
both men and women, as predicted by our logistic regressions. In Figure 3.3 we plot
these predicted probabilities of perceiving income as fair for both men (shown with
a solid blue line) and women (shown with adotted red line) as well as the share of
men (shown with green diamonds) and women (shown with orange squares) who
perceive their income as fair in the 24 European countries.

In Figure 3.3, there is a clear trend that increasing gender equality affects the
probability of perceiving income as fair positively for both men and women. Fur-
thermore, it appears that there is a larger gap in perception of income fairness be-
tween men and women at lower levels of gender equality and that this difference
attenuates as gender equality increases. However, based on the results of the ad-
justed Wald test (see Table 4), we cannot say that these differences are statistically
significant. In all, there is no evidence of divergence of gender differences in per-
ception of income fairness; rather, the tendency is toward convergence, although the
effect is not significant. For further analysis, we present the results of the six gender
equality domains in Figure 3.4.



50 Chapter 3. Testing the Social Role Theory in Context

(O_ -
c
R
a
8w -
_
[}
o
[}
g -
=
A=
Y
‘c ™
2
SN+~ =PT
o eHU ofR
o =HU +BG

=Ky
e =BG
T T T T T T T T
50 55 60 65 70 7o 80 85
Overall gender index
Predicted probability (men) = = === Predicted probability (women)
. Share of men - Share of women
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Note: shows the predicted probability of perceiving income as fair based on the regression results.
The male (female) share indicates the actual proportion of men (women) who reported their income
as fair in the particular country.



51

3.4. Results

‘Anunod renonaed ay) ur Irej se swodur 1Y) pajIodar oym (USUIOM) uaw
jo uonrodord [enjoe sy} sajedIpUT drRYS (S[LWRY) d[EW A, ‘suorssarar onsido] snoruowisred ay) uo paseq ey se awoour uraredrad jo Aiqeqord pajorpard ayy smoys :9)0N

surewop Ajpenba 1opuan) - xas £q Irey se awodur Surarediad jo sanifiqeqoid pajdIpaL] i ¢ TMNOI]

uswom jo aleys

(uswom) Ayjigeqoud pajoipaid

usw jo aleys .

(usw) Ayjiqeqoud pajolpaid

G6 €6 16 68 /8G8 €8 186 . 08
1 1 1 1 1 1 | 1

0¢ 06 08 0L 09 05 OF

It i
nHe EEW-\

ADm _HSe
L] 73, -

uopdaosed abem Jiej jo Aljqeqold

- o
3sdon 4 3se
m@....«-ﬂﬁ" L o
Hae
UpesH urewoq
g, 0. 69 09 69 09 06

94 INE e
Hamw INe

lamod ulewo(]

ogm
1
e 580 e-

o)
3
o
L
=
< Jam >ﬁl Frt)
= sawe 28 'S
M. _ui_w- mm.o A0e
O
Q JSm
[0}
e}
©
3 ase
[0]

Fo 2 g
S Sae
alI| ulewoq]
09 gg 08 6L 0L 99 09

T
L

T
z

I
¢

T
v

T
g

dim 1¥ne

IS¢ g9
die e

g9¢ TNm
Adm INe
Mde

T
o
uopdaoiad abem Jiey jo Ajjiqeqoid

abpsjmouy| urewoq

Asuo|y urewoq

SOfm

1.
oaedE"
O, anbke

uondaoiad sbem Jie} jo Aljiqeqold

MIOAN Ulewo(

9
uondaoiad abem Jiey jo Ajjiqeqold

L

z

&

b

g

uondaoled abem Jiey jo Aljqeqold



52 Chapter 3. Testing the Social Role Theory in Context

As discussed previously, the likelihood of perceiving income as fair for both
genders is positively related to gender equality in all domains of gender equality,
with the strongest effects in the domains of health, work, money, and time. Further-
more, upon visual inspection of Figure 3.4, it appears that the gender difference in

perception of income fairness shows a generally attenuating trend in all domains.

However, based on the predicted probabilities by gender and the results of the
Wald test shown in Table 5, the convergence is only significant in the money domain,
where the results are significant at the five percent level. Therefore, only in this do-
main can we reject the null hypothesis that the slopes are equal for men and women,
and conclude that gender gap in perception of income fairness attenuates at higher
levels of gender equality in the money domain. Based on this evidence, we find only
limited support for Hypothesis 2.

3.5 Discussion

We find evidence of a strong, positive relationship between gender equality and the
likelihood that all individuals perceive their income as fair. This trend holds for
the overall gender equality index developed by EIGE as well as every sub-domain
of gender equality, with the relationship being strongest in the work, health, and
money domains. Put simply: Increasing gender equality (in general and in all do-
mains) is correlated with increasing perceptions of income fairness for both men and
women. However, we find only mixed evidence that the gender difference in per-
ception of income fairness attenuates as gender equality increases. Although Figures
3.3 and 3.4 imply that these perceptions are generally converging, the result is only
statistically and economically significant in the money domain. However, as the
money domains is largely a measure of gender equality in income, this result is an
intuitive one. With it, we can tentatively conclude that increasing economic gender

equality leads to attenuation in the gender gap in perception of income fairness.

In our analysis of Hypothesis 1, we also find that domestic partnership status
and number of children is not statistically significant for men or women. This result
is somewhat surprising, as Pfeifer and Stephan (2019) found that the differences in
perceiving wage as fair are most significant for married women. Indeed, this re-
sult is somewhat surprising in light of sticky household labour division (Kan et al.
2011), where women continue to bear the largest share; and the negative relation-
ship between paid labour and share of household labour (South and Spitze 1994).
Our findings imply that domestic status and number of children do not significantly

affect likelihood of perceiving income as fair for men or women.

However, we find that age has the expected significant effect, where age gener-
ally has a non-linear relationship with perception of wage fairness (see Paul 2006,
among others). This implies that, as individuals age into their prime earning years,

they are more likely to perceive their income as unfair. After a certain inflection point
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later in life, including nearing mandatory retirement age (Lazear 1979), individuals
are once again more likely to perceive their income as fair. We find a similar effect
in education, where more education increases the likelihood of perceiving income
as fair until a point, where those with the highest levels of education are less likely
to perceive their income as fair. And, as expected, individuals in higher quintiles of
the income distribution are much more likely to perceive their income as fair.

Our weak evidence for Hypothesis 2 indicates that the perception of income
fairness by men and women may converge with increasing gender equality. This
echoes findings such as Fors Connolly et al. (2020), who, based on a similar the-
oretical framework, found evidence of convergence within personality traits. Our
results are therefore in line with the implications of social role theory and other tests
of constructivist theories.

Even where evidence to the contrary (i.e. that gender differences are innate or
biologically determined) may be found, such as in Falk and Hermle (2018), there
are other explanations for an increase in gender differences with increasing gender
equality. First, as gender equality increases, individuals may begin to compare their
situation across genders rather than within their own gender (Wood and Eagly 2012,
Mayraz et al. 2009). This echoes the reference-point argument in the literature on
perceived income fairness (for example Schneck 2014), where women may be more
likely to perceive their wage as fair simply because they use other women as their
reference point. By this logic, an increase in gender equality could lead women to use
men as a reference point, making them less likely to perceive their wage as fair. Or,
it is possible that socioeconomic resources give an individual the power to exhibit
non-normative behaviours or preferences. Such an explanation could tie in with the
existing frameworks that underscore the importance of historically asymmetric insti-
tutions, such as those of Sent and van Staveren (2019) and the Empowerment Model
in van Staveren (2013). Finally, it is entirely possible that becoming aware of socially
constructed norms, like those in social role theory, is part of the self-actualization
mechanism.

The most robust and important finding of this paper is that gender equality has
a large and significant positive relationship to perception of income fairness for both
men and women. This has important practical implications. This finding implies
that formal gender equality policies at the national, institutional, or company level
could have a direct positive effect for the group in question and indirect positive ef-
fects for society at large. As gender equality policies are often difficult to implement,
our findings imply that temporary inefficiencies may be outweighed by long-term
benefits for all individuals and society as a whole. Indeed, this implication is criti-
cal knowledge for policymakers, especially those who argue for the implementation
of gender equality measures. As the literature on well-being and income fairness
clearly indicates, individuals are more satisfied and happier with a higher percep-
tion of income fairness (Clark and Oswald 1997, D’ Ambrosio et al. 2018). Therefore,
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according to our findings, increasing gender equality is a situation where the “ris-
ing tide lifts all boats" and policies to improve gender equality are likely worth the
effort.

Our findings underscore the need for future research to synthesize the role of so-
cioeconomic resources and self-actualization within social role theory. We find that a
nuanced extension of the theory is likely in order; however, this will require further
empirical testing. Although our empirical findings pertain to Europe in particular,
the implications are important from an international perspective, as the underlying
mechanisms may be at play across countries and cultures. Future research should
undertake to research the relationship between gender equality and perception of
income fairness across all countries. This would enable a more robust test of the
theoretical framework, as an international analysis would provide more meaningful

variation in social norms and gender equality policies.

3.6 Conclusion

Based on evidence from European countries, higher gender equality is positively
correlated with the likelihood that individuals of all genders perceive their income
as fair. In addition, the gender gap in perception of income fairness may attenuate
with higher gender equality, at least in the domain of money. This evidence provides
support for the constructivist social role theory of gender differences, which implies
that gender equality interrupts the self-perpetuation of gender roles, leading to a
convergence in preferences and perceptions as gender equality increases. However,
we believe that future research should look at international data and formalize the
role of resources within social role theory. In addition, our findings have important
practical implications, indicating that the social returns to gender equality measures
are positive to people of all genders. Therefore, policymakers, companies, and social
institutions should continue their efforts to implement policies and practices that
encourage gender equality.
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Chapter 4

Gender Matters: Market perception
of future performance

Abstract

This paper reexamines gender bias in financial m arkets, focusing on market reac-
tions to CEO announcements. We examine the cumulative abnormal returns around
CEO announcements from 1992 through 2016 using an event study. By extending
the data and modifying the event window, we contribute to the literature by study-
ing bias over time and firm s ize. Results indicate that financial markets react more
favorably to male CEO announcements, with a cumulative abnormal return (CAR)
of 49 basis points above the reaction to their female counterparts. Moreover, we
find that market reaction varies over time, which may be due to the increasing pro-
portion of female CEOs; and by firm size, which may be due to differences in new
information available to investors. Limitations include a small sample size of female
CEO announcements and controls for industry, detailed CEO characteristics, and
announcement content.

Keywords: financial m arkets, e vent s tudy, f emale e xecutives, g ender b ias, token
theory

Note: This chapter is based on joint work with Nacasius U. Ujah from South Dakota
State University. It was published in 2020 in Managerial Finance, Vol. 46 Issue 10, p.
1247 - 1262. The candidate’s contribution comprised the project conception, litera-
ture review, data and empirical analysis, intepretation of results, and drafting of the
paper and revisions. The candidate is the lead author of the published article. The

paper is reprinted with the permission of Emerald Publishing.
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4.1 Introduction

Female CEOs remain tokens. In the SP 1500, only 0.25 percent of newly announced
chief executive officers were female in 1992. Over 20 years later, in 2016, female
CEO announcements were still a novel event, comprising just 4.74 percent of newly
announced executives. Reasons for this underrepresentation are longstanding and
complicated, and even actions to foster equal representation can have negative con-
sequences (Heilman and Welle, 2006). This research synthesizes theories from soci-
ology and finance to determine whether the market reaction to CEO announcement
is dependent on CEO gender. According to the efficient-markets hypothesis (EMH),
return patterns around a specific event reflect market expectations of future perfor-
mance given the new information. Token theory (Kanter 1977) demonstrates why
market expectations may be biased: the gender of a female CEO may be salient for
investors, even if it does not affect future performance. If, as predicted by token
theory, gender matters, the market will price the effect of CEO gender in terms of
returns.

To examine tokenism, we study stock returns around CEO announcements us-
ing event study methodology. In particular, this paper provides novel contributions
by performing the first firm size and time event studies in the literature and by in-
stituting a longer event window. This paper consists of three studies. Study 1, a
classical event study, implements our novel extended event window. Study 2 is
comprised of a five-part event study of bias development over time. In the Study
3, the effect of information is examined through a four-part study of the effect of
firm size on market bias. In each study, we analyze a sample of 100 female CEO
announcements, matched by firm size and announcement year of 102 male CEO
announcements. Data were sourced from EXECUCOMP, COMPUSTAT, CRSP, and
LexisNexis for the years 1992 through 2016.

Despite no clear evidence that CEO gender affects firm performance, market re-
action to CEO announcement was conditional on gender in Study 1, indicating a
biased reaction. Furthermore, in studies two and three, this bias in the market varies
over time and by firm size. These findings support the validity of the population-
proportion mechanism of token theory; bias should attenuate as the token popula-
tion grows. Furthermore, the results underscore the importance of the quality and

availability of information in mitigating investor bias.

4.2 Literature review

4.2.1 The theory of gender bias

Token theory provides the central theoretical pillar of this research. Kanter (1977)
frames the problem of gender bias in the context of minority-majority group dy-

namics or tokenism. When females are in a token position—one that is rare or novel,
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nearly alone—they likely face a variety of double standards, including “role entrap-
ment” which is “the distortion of the characteristics of tokens to fit preexisting gen-
eralizations about their category” based on their proportional rarity (Kanter 1977,
p- 980). In the token theory framework, gender bias is a function of the proportion
of the minority population; therefore, the heavily skewed gender distribution at the
CEO level makes investors particularly susceptible to gender bias.

While investors make decisions based on expectations of future earnings, their
perception of a female CEO, due only to her paucity, may be warped. In this context,
investors may fall back on gender archetypes as heuristics, mentally fitting female
CEOs with stereotypical sensibilities, and framing performance expectations upon
these biased assumptions. According to token theory, if investors are prone to bias,
their perception of female CEO suitability could be divorced from actual perfor-

mance.

An interdisciplinary body of research examines this phenomonen. Gender bias
has been shown to affect the perception of career suitability (Heilman et al. 1989;
Gaucher et al. 2011; Uhlmann and Cohen 2005) and performance and behavior (Jamieson
1995; Eagly and Karau 2002; Oakley 2000). Oakley (2000) notes a clear example of
Kanter’s (1977) role entrapment, finding that male executives “associate the female
executives with other women in their lives, such as their wives, daughters, and sec-
retaries” (p. 330). Furthermore, research shows that affirmative action policies do
not always align perceptions with reality (Heilman and Welle 2006; Hekman et al.
2017), regardless of the individual’s proven ability (Heilman et al.1997).

In the face of heightened visibility and warped perceptions, information is key to
mitigating bias (Tosi and Einbender 1985; Swim et al. 1989; Davison and Burke 2000;
Heilman 2012). According to Heilman et al. (2012), “The quantity of information
that is available to evaluators has been consistently shown to be related to bias ...
with limited information facilitating the use of stereotype-based expectations” (p.
118). Within this framework, the amount and quality of information that investors
rely on are particularly relevant, as ambiguity exacerbates bias. As the amount of
information available to investors is positively correlated with firm size (Shores 1990;
Ataise 1985; Christensen et al. 2004), it is likely that investors bias will vary by firm

size.

4.2.2 CEOs: Performance and gender

Before moving forward with the study, the effect of CEO gender on future firm per-
formance must be addressed. If CEO gender is a legitimate predictor of future firm
performance, then perhaps a market bias is simply an accurate evaluation of future
earnings. However, if there is no significant difference in performance, the result
underscores the importance of bias measurement.
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The effect of gender on CEO ability and firm performance remains an open ques-
tion (see also Mohan 2014). Powell and Butterfield (1994) find that risk propensity
and financial strategy are dependent on gender, and some research finds a nega-
tive correlation between female CEOs and corporate risk-taking (Huang and Kisgen
2013; Faccio et al. 2016), but this may simply indicate that male CEO are relatively
overconfident (Huang and Kisgen 2013). Despite Amore and Garofalo (2016) finding
that female leaders may underperform in highly competitive environments, there is
evidence that female leadership is positively related to firm performance (Erhardt et
al. 2003; Krishnan and Parsons 2008; Khan and Vieto 2013), and that innovative firms
are likely to have more female leaders (Deszo and Ross 2008). Other research finds
ambiguous relationships between higher proportions of female leadership and firm
performance (Lam et al. 2013; Peni and Vahdmaa 2010; Smith et al. 2006; Shrader et
al. 1997) or no significant difference in financial decision-making when controlling
for other constraints (Atkinson et al. 2003). An additional summary of this literature
can be found in Appendix B.1.

Endogeneity problems further complicate the relationship between CEO gender
and firm performance. There is mixed evidence for the existence of a “Glass Cliff”
phenomenon, which points to the idea that female CEOs are more likely to be ap-
pointed in precarious situations (Ryan and Haslam 2005; Haslam and Ryan 2008;
Adams et al. 2009; Cook and Glass 2014; Elsaid and Ursel 2018). In contrast, Elsaid
and Ursel (2018) find that avoidance of the negative publicity that would accompany
the termination of female CEOs may actually increase female CEO tenure.

Based on the synthesis of the interdisciplinary literature, this research uses the
working assumption that any perceived difference of suitability based on gender is
a social construct at best (see also Eagly and Wood 1991 and Gneezy et al. 2009); in
any case, there is insufficient evidence to conclude that CEO gender has predictive
power for future firm performance. Therefore, a systematic difference in investor

preferences (for male- or female-led firms) may be the result of bias.

4.2.3 Measuring gender bias

As CEO gender has no reliable power to predict future firm performance, it fol-
lows that significant pricing differences would result from exogenous factors, like
bias. However, measuring bias poses several econometric challenges. Unlike stud-
ies of returns over time (see Wolfers 2006 and Kolev 2012), event study methodology
overcomes many of these challenges. Introduced by Fama et al. (1969), event studies
allow researchers to control for general market returns and risk factors in order to
isolate the incremental effect of a locally unique event, like a CEO announcement
(Beatty and Zajac 1987). The EMH underpins this methodology: assuming that mar-
kets make use of all available information, efficient markets imply that there are no
undervalued stocks; therefore, investors cannot beat the market. The return pat-

terns around an event reflect collective market reaction to incremental amounts of
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new information; that is, returns indicate whether markets perceive the information
as good news or bad news for future earnings.

In an event study also based on token theory, Lee and James (2007) show that
while the market reacts negatively to female CEO announcements, the rarity of fe-
male announcement events makes it difficult for the authors to generalize conclu-
sions. They also indicate that future research should address bias development as
the female CEO population grows over time (2007). Lucy and Carron (2011) ap-
ply the methodology from Lee and James 2007 to the FTSE 100, and in doing so,
find that the “stock market reacts against females appointed to the male-dominated
roles of executive director and CEQO, but that the role of nonexecutive director is re-
garded as suitable for either gender” (p. 1229). Cook and Glass (2011), however,
find conservative evidence that markets react slightly positively to female executive
announcements; they also find that the effect is stronger in female-dominated in-
dustries. Similarly, in line with token theory, Cook and Glass (2011) conclude that
market reaction to female executive announcements is adverse in male-dominated
industries, stating, “the strength of the market’s reaction to women leaders dimin-
ishes as the industry becomes more male-dominated” (p. 513). These findings sup-
port the token theory prediction that bias should diminish (grow) as the token pop-
ulation proportionally increases (decreases).

However, Gondhalekar and Dalmia (2007) and Martin et al. (2009) find no statis-
tically significant difference. Using a 40-day window to measure abnormal returns,
Coxbill et al. (2009) also find no difference between male and female CEO announce-
ments. See Appendix B.2 for a summary of the event study literature.

4.2.4 Contribution

Contribution Studying implicit bias is inherently complex; measuring collective bias
in financial markets is even more so. Both the general body of literature and, more
specifically, event studies, are currently inconclusive about the interaction between
CEO gender, CEO ability, and market reaction. This paper includes three contribu-
tions in determining whether the market perception of future performance is depen-
dent on CEO gender.

This paper makes two contributions the existing empirical literature. At the con-
clusion of their study, Lee and James (2007) indicate that measuring bias develop-
ment over time (as the proportion of female CEOs increases) is essential for future
research. To the authors knowledge, this is the first paper that studies bias devel-
opment over time, providing a critically needed test of the population-proportion
mechanism from token theory. Similarly, the effect of firm size, which generally
correlates to the amount and quality of bias-mitigating information, was previously
unexplored.
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In addition to these contributions, this paper posits that the traditional three-day
window used for cumulative abnormal returns is insufficient (see also Coxbill et al.
2009). It is likely that the market hears word of the CEO change before the announce-
ment: in this sample, the mean time between CEO announcement and CEO appoint-
ment is significantly (at the 99 percent level) longer for female CEOs (77 days) than
for male CEOs (54 days). This indicates that a longer event window is appropriate,
as the market will absorb more information during this waiting period; therefore,
the event window comprises a 26-day period in study one. In order to better com-
pare new results with the existing evidence, the time and firm size studies utilize
the traditional 3-day event window. With these contributions in mind, this research
studies whether financial market reaction to CEO announcement is conditional on
CEO gender.

4.3 Methodology and data

4.3.1 Event studies

Conceptually, event studies rely on measures of firm-level expected and actual re-
turns. Expected returns, also known as normal returns, describe a counterfactual:
the returns a firm would have achieved had the analyzed event not taken place;
thus, a systematic difference between actual returns and expected returns reflects
the event. This difference is, by assumption, abnormal (because CEO gender should
not matter in this way). Aggregated across firms and around CEO-announcement
events, significantly positive or negative abnormal returns identify systematic biases
favoring male or female CEOs, respectively.

More formally, to estimate expected return and, thus, abnormal return—the dif-
ference between actual and expected return—this paper estimates a Fama-French
three-factor model. Equation 4.1 is the sample regression function associated with
this model.

RriskModel,it = R+ & + P1t (Rmt — Ryy) + BuSMBy + BstHML; + &4
@.1)

where RyiskModer it 18 the actual daily return of the firm, Ry is the risk-free rate in the
market, & is the intercept term, B1; is the part of the systematic risk that captures the
market premium, f3; is the part of the systematic risk that captures the excess return
of small over big stocks, B3; is the part of the systematic risk that captures the excess
return of stocks with high market-to-book ratios over stocks with a low market-to-
book ratio. The estimated residual is represented by €;;. A notational hat denotes an
estimated value. Equation 4.1 is used to estimate Equation 4.2, which specifies the
expected return R RiskModel i + for firm i.
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RriskModetit = Ry + & + P1¢ (Rmt — Ryy) + P2aSMB; + st HML; (4.2)

The abnormal return for firm i on day t within the event window is the differ-
ence between the actual stock return on that day Rgiskatoder i ¢ and the corresponding
expected (or normal) return RRiskModel,i,t- As such, the abnormal return is specified
as Equation 4.3.

AR;; = RRiskModeli,t — RRiskModel i t (4.3)

To estimate the risk model surrounding the announcement dates, the study spec-
ifies the length of the estimation period in trading days over which the risk model
is estimated (Equation 4.1). The estimation period is 250 calendar days, with at least
200 days of trading activity. There is also a gap period of 20 days before the event
window, for a total of 270 days. To measure the total impact of an event over a par-
ticular period of time—the event window—the abnormal returns for the 26 (3) days
in the event window are summed. Cumulative abnormal returns as are measured as

specified in Equation 4.4.

T
CAR; =) AR;; (4.4)
t=1

The cumulative abnormal return (CAR) is computed for each CEO announce-
ment by either year, firm size, or one pooled group. Finally, using a t-test, mean
CARs are compared to determine whether the mean CAR for male-CEO announce-
ments is significantly different than the mean CAR for female-CEO announcements
in each case. For this mean test, CAR is measured for each group as specified in

Equation 4.5 and the mean CAR is calculated over the event window.

Y, AR;

CAR = N

(4.5)

4.3.2 Data

All executive-related data comes from EXECUCOMP (2017). Securities informa-
tion is from the Center for Research in Security Pricing (CRSP 2020), as adminis-
tered through EVNTSTUDY software, and firm financials come from COMPUSTAT
(2020). Also, CEO announcement dates were gathered through searches of Lexis-
Nexis.

Data comes from the full EXECUCOMP database of 273,478 observations. In
order to study firms with relatively similar market structures, this study removes
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Panel 1. Mean Firm Financial Information = Male Female

Total Assets 6231.39 7364.531
Return on Assets 0.029 0.029
Tobin’s Q 2.147 2.309
Leverage Ratio 0.224 0.199
Number of CEOs 102 100
Panel 2. Mean Executive Information Male Female
Age 54.10 53.60
Salary 77847 77258
Bonus 303.88 234.48
Total compensation 5269.16  5259.46

TABLE 4.1: Male and female characteristics
Note: reports summary statistics of firms led by male and female CEOs for years 1992 through 2016.

utility firms (SIC codes 4900-4999) and financial firms (SIC codes 6000-6999), result-
ing in 228,048 executive observations. As EXECUCOMP includes data for many
top management positions, irrelevant non-CEO observations are removed, leaving

36,249 executive observations.

In constructing the female sample, this study removes all male executives and
their respective observations. Annual observations are filtered so that each executive-
company combination is represented once. This results in a list of 156 female CEOs
and their respective data. Finally, CEOs announced before 1992 are removed be-
cause of incomplete or inadequate information. Of the 152 female CEOs used for the
event study, 52 had inadequate data to complete the study, resulting in a final female
sample size of 100 female CEO announcements.

Similar to Cook and Glass (2011), this paper uses a random matching method-
ology to construct the male sample. From the pool of EXECUCOMP CEO data,
the 869 female observations are removed, resulting in 35,560 male CEOs observa-
tions. As the analysis showed there is no significant difference in results between
propensity score matching methodology and random matching methodology, this
study used a randomly selected male CEO appointed in the same year for each fe-
male CEO announcement. Doing so resulted in a random matched sample based
on appointment year. Table 4.1 demonstrates the similarity between observations in
the matched sample. While female-led firms are slightly larger in this sample, re-
turn on assets (ROA), Tobin’s Q, and leverage ratio are very similar for both gender
samples. Furthermore, executive data shows that male and female executives have
similar age, salary, and total compensation. As with the female group, some male
observations did not have adequate information to complete the event study. The

final male matched sample size is 102 CEO announcements.
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4.4 Results

4.4.1 Study 1- Full sample event study

Study 1 uses classical event study techniques with the innovation of an extended
event window. To test whether market reaction is conditional on CEO announce-
ment for the sample as a whole, all female and matched male CEO announcements
for the period of 1992 through 2016 were analyzed. Results indicate that financial
market reaction to CEO announcement is conditional on CEO gender in Study 1.
As can be seen in Table 4.2, the CAR for female CEO announcements shows the
market reacted negatively, here, a decrease by about 15 basis points within the 26
days’ event window. However, matched male CEO announcement garnered posi-
tive sentiment in the market, as the market reacted with a 34 basis point increase in
CAR. As seen in Table 4.2, a mean test of the CAR for both genders indicates that the
difference is statistically significant at the 99 percent level with a difference of male
CEO to female CEO announcement of almost 50 basis points. See Appendix B.4 for
a graphical representation of return patterns for the entire window.

Female Male Difference

mean mean mean mean
CAR AR CAR AR n= CAR AR

-0.0015 0.0000 0.0034 0.0000 202  0.0049 ***  0.0004
(0.0016)  (0.0008)

(Standard errors shown in parentheses) ***p < 0.01; **p < 0.05; *p < 0.1

TABLE 4.2: Study 1 results - Pooled study
Note: shows the CARs for female CEOs vs their counterpart male CEOs using a pooled event study
methodology. A sample of 100 female CEO announcements is compared with a matched sample of
102 male CEO announcement for the period of 1992 through 2016. CARs are estimated using the
event study methodology by applying the Fama-French three-factor model and a 26-day window. We
perform a mean test and estimating the Welch degrees of freedom. Standard errors are in parentheses.
#** ** and * denote significantly different from zero at the 1, 5 and 10 percent level, respectively.

These results indicate that the market reacts differently to female CEO announce-
ments; moreover, the market reacts negatively to females relative to males. Although
the extant literature indicates that CEO gender is not a reliable predictor of future
performance, markets react conclusively and differently to male and female CEO
appointments in Study 1.

4.4.2 Study 2 - Event study over time

In Study 2, we examine market reaction over time. To do so, time periods with
notable economic or social characteristics were generated, as these could affect the
likelihood of female CEO announcement and general market sentiment at the time.
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The time periods are: vanguard announcements (1992-1995); pre-millennium (1996-
1999) and post-millennium (2000-2005) announcements; announcements in the fi-
nancial crisis years (2006-2010); and announcements in the post-crisis growth years
(2011-2016).

Similar to Study 1, the findings documented in Table 2.3 indicate that overall
market reaction is conditional on CEO gender. The difference between male mean
CAR and female mean CAR is significant during all periods but one. However, the
direction of the difference varies. See Table 2.3 and Figure 4.1. Results are robust to
different time period specifications; these results, as well as detailed returns (such as
Appendix B.4 for Study 1), are available upon request.

Female Male Difference

mean mean mean = mean
Years CAR AR CAR AR n= CAR AR

1992-1995 -0.0033 0.0050 -0.0302 0.0153 11  0.0269**  0.0203
(0.0121)  (0.0139)
1996-1999 -0.0043 -0.0016 0.0091 0.0045 16 -0.0134** -0.0060
(0.0042)  (0.0059)
2000-2005 -0.0011 -0.0021 0.0112 0.0049 44 -0.0123** -0.0070
(0.0036)  (0.0045)
2006-2010 -0.0038 -0.0001 -0.0091 -0.0043 51  0.0053  0.0042
(0.0040)  (0.0048)
2011-2016 -0.0085 -0.0023 -0.0022 -0.0005 52 -0.0062***  0.0019
(0.0025)  (0.0046)

(Standard errors shown in parentheses) ***p < 0.01; **p < 0.05; *p < 0.1

TABLE 4.3: Study 2 results - Year effect
Note: This reports event-study test female CEO announcements compared with a matched sample for
male CEO announcement for five grouped periods between 1992 and 2016. CARs are estimated using
the event study methodology by applying the Fama-French three-factor model and a three-day
window. We perform a mean test and estimating the Welch degrees of freedom. Standard errors are
in parentheses. ***, ** and * denote significantly different from zero at the 1, 5 and 10 percent level,
respectively

The market reacts negatively to female CEO announcements in all periods. In
period 1, 1992 to 1995, both male and female CEO announcements result in nega-
tive cumulative abnormal returns over the 26-day window. The female mean CAR
of negative 33 basis points shows a smaller reactionary effect than male mean CAR
(equaling negative 302 basis points). In period 2, 1996 to 1999, the market reacts posi-
tively to male announcements and negatively to female announcements. In absolute
terms, the positive change in male mean CAR from the first to the second period
is 393 basis points, while the negative reaction to female announcements remains
relatively unchanged. In the first and second periods, male CEO announcements re-
sult in large abnormal movements in stock price, while female CEO announcements
have smaller effects. This trend continues in the third period, where the negative re-

action to female CEO announcements attenuates by approximately 30 basis points.
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FIGURE 4.1: Market reaction to CEO gender over time

In the fourth period, 2006 to 2010, there is no significant difference between CEO
genders. This is not an unexpected result, as the financial crisis during this period
may have overshadowed the effect of CEO gender on market reaction. In the fifth
period, 2011-2016, female CEO announcements again result in negative CAR relative

to male announcements.

4.4.3 Study 3 - Event study by firm size

Empirically, the extant literature documents that firm size does matter for firm per-
formance in general: see Baker and Hall (2004), Moeller et al. (2004), and Lee (2009).
However, to our knowledge, none has specifically considered this effect on CEO an-
nouncements. In using a modified market model like Fama-French 3 factor model,
the presumption may be that the model intrinsically controls for size. This research
goes further, decomposing the female and matched male CEO samples into four
groups based on capitalization. First, the largest firms are those firms that belong
within the S&P 500 (SP) as coded by EXECUCOMP. The second group contains firms
that belong to the Mid-Cap group (MD). The third is made up of firms that are in
the Small-Cap group (SM). Lastly, firms that do not belong to any of the groups
mentioned above are grouped as (EX). Based on these groups, results indicate that
Market reaction to CEO gender varies with firm size. See Table 4.4 and Figure 4.2.
Detailed returns (such as Appendix B.1 for Study 1) are available upon request.

Similar to the analysis of bias over time, the effect of gender bias varies with firm
size. The difference in mean CAR between genders is significant only for the Small-
Cap (SM) 600 firms. For these relatively small firms, male CEO announcements are
greeted with a 88 basis point mean increase, while female CEO announcements re-
sult in a mean decrease of 80 basis points. Reactions to firms that are not part of
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Female

Male Difference

mean mean
Index CAR AR

mean  mean
CAR AR n= CAR AR

Sp -0.0064 -0.0013
MD 0.0020  0.0025
SM -0.0080 -0.0010

EX -0.0017 -0.0012

-0.0028 0.0001 47  -0.0036  -0.0014
(0.0024)  (0.0050)
0.0011 -0.0014 16  0.009  0.0039
(0.0039)  (0.0043)
0.0088 0.0030 44 -0.0169*** -0.0040
(0.0039)  (0.0088)
-0.0002 0.0006 77  -0.0015  -0.0019
(0.0042)  (0.0064)

(Standard errors shown in parentheses) ***p < 0.01; **p < 0.05; *p < 0.1

TABLE 4.4: Study 3 results - Size effect
Note: reports female CEO announcements compared with a matched sample for male CEO
announcement for index between 1992 and 2016. CARs are estimated using the event study
methodology by applying the Fama—French three-factor model and a three-day window.Weperform a
mean test and estimating the Welch degrees of freedom. Standard errors are in parentheses. ***, **
and * denote significantly different from zero at the 1, 5 and 10 percent level, respectively.

the S&P 1500 index (EX firms) are close to zero for both male and female announce-
ments. The market reaction to both male and female announcements for MidCap 400
(MD) is weakly positive, while the reaction to both in the S&P 500 (SP) is negative.

However, these differences in market reaction are not significant.
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FIGURE 4.2: Market reaction to CEO gender by firm size
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4.5 Discussion and conclusion

The findings of Study 1 indicate that financial markets react negatively to female
CEO announcements compared to male CEO announcements, in line with the find-
ings of Lee and James (2007) and Lucey and Carron (2011), and in contradiction to
Gondhalekar and Dalmia (2007), Martin et al. (2009), and Coxbill et al. (2009). The
extended event window and relatively large sample size could play a role in explain-
ing this result. Although the extended event window captures the waiting period
effects (as discussed in the contribution section), it also increases the likelihood of
capturing other events that affect future firm performance, such as mergers or earn-
ings announcements, that may occur within the extended window. This limits the
interpretation of the results as measurement of gender bias, as such confounding
events are not controlled for in the study.

The results of Studies 2 and 3 provide some new evidence for the application
of token theory to bias in financial markets. Lee and James (2007) note that studies
over time are crucial to understanding the bias mechanism in financial markets, and
conclude that “stock market reactions or other firm performance indicators, as the
number of women in senior leadership positions increases” remain regrettably unex-
amined (p. 239). To the authors” knowledge, Study 2 is the first explicit study of this
development. The findings shed light on the bias mechanism: as female CEOs grow
as a proportion of the CEO population, the difference in market reaction to male and
female CEO announcements shrinks over time. This trend continues up to the finan-
cial crisis years; thereafter, the trend is unclear. These results appear to support the
predictions of token theory; as the token population grows, the bias should diminish
(Kanter 1977; Karsten 1994; Lee and James 2007). The results of Study 2 provide the
first notable test of the population-proportion mechanism over time; however, due
to the current paucity of female CEO announcements, future research is critically

needed to determine a reliable trend over time.

Furthermore, the finding that firm size affects market reaction to CEO gender
has implications for the information effect literature (Tosi and Einbender 1985; Swim
et al. 1989; Davison and Burke 2000; and Heilmann 2012). As firm size is positively
correlated with information (Shores 1990; Ataise 1985; Christensen et al. 2004), larger
firms likely have highly publicized corporate announcements and more information
is available to investors. For small firms, announcements may take the form of one-
line press releases with little more than the female name. With so little information,
the market is likely to rely on stereotypes (Heilman 2012), which could explain the
adverse reaction to female CEO announcements for SmallCap 600 firms. However,
the reaction to other firm size categories are not significant. Further research is neces-
sary to determine the effect of both content and length of announcements on market
reaction.
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Limitations of this work include those of previous research: the scarcity of fe-
male CEOs results in small sample sizes of female CEO announcements. Further-
more, there are a variety of factors that should be explicitly examined in future re-
search, including industry, CEO education, differing leadership styles, announce-
ment content, and possible Glass Cliff scenarios. In addition, the extended event
window utilized here should be improved in the future by controlling for confound-
ing events. Although gender bias remains inherently challenging to study, there

remain promising opportunities for future research.

Findings indicate that markets react differently to male and female CEO an-
nouncements; that is, market expectations of firm performance are dependent on
CEO gender, and this bias varies over time and by firm size. Token theory explains
why this phenomenon exists; the market reacts differently to female CEOs based on
the salience of their minority, and the availability of information affects investor per-
ception. However, token theory also offers possible solutions. Karsten suggests that
to shed this token status, a minority group must grow to at least 35-40 percent of the
total population (1994). Further research on this topic could elucidate how best to
approach the challenge.
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Chapter 5

The Impact of Narrative Sentiment
on Market Reaction to New CEO
Announcements

Abstract

This study investigates whether investors react to sentiment in new CEO announce-
ments. Using sentiment analysis, I find that, on average, firms craft a positive senti-
ment in CEO announcements, even following an forced turnover. This supports the
voluntary disclosure theory from Dye (2001), which implies that firms tend to em-
phasize favorable information. Moreover, regression results indicate that investors
react to positive sentiment with an average 354 basis point higher abnormal return
compared to neutral sentiment. In the specific context of CEO announcements,
where the two mechanisms for verifying sentiment are notably absent, the results
suggest that investors may react to sentiment for its own sake. These findings have
implications for market efficiency, as companies could employ sentiment strategi-
cally, influencing investors and generating noise in financial markets. However, this
research is not able to determine to what extent the significant reaction is attributable
to a behavioral bias, or whether sentiment can be verified in other ways. Other no-
table limitations include the inablity to observe market dynamics such as strategic

noise and timing of announcements.

Keywords: CEO announcements, financial markets, sentiment analysis, voluntary
disclosures

Note: This chapter is based on independent (single-author) work. The research is yet un-
published. I wish to particularly thank Jorg Schiller, Casey Rothschild, Alfonso Sousa-Poza,
Joe Santos, Tim Philippi, Andreas Blickle, and participants of the Hohenheim Finance and
Economics Brown Bag Workshops for their helpful comments. I also wish to thank Felix
Sandern and Daniel Kastl for their data collection efforts; the 2021 Hohenheim DALAHO
Data Grant for providing the funds for a subscription to EXECUCOMP; and Prof. Daniel
Hoang for his help in making BoardEx available.
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5.1 Introduction

There is a wealth of empirical research indicating that investors update their expectations
of future firm performance when a new CEO is announced. At the same time, sentiment
analysis of other types of corporate narratives, such as earnings press releases (Huang at
al. 2014, Henry 2008) and annual reports (Yekini et al. 2016), provide initial evidence that
investors react to the overall emotional impression, or sentiment, of the narrative. How-
ever, there is a notable gap in the literature: to my knowledge, the sentiment of new CEO
announcements—and whether this sentiment matters to investors—remains unexamined.
Researching this gap is important because existing studies focus on narratives in the pres-
ence of at least one verification mechanism: the simultaneous release of financial figures or
formal third-party scrutiny (Healy and Palepu 2001). Neither mechanism is present in the
case of CEO announcements. Rather, CEO announcements represent purely qualitative and
arguably speculative narratives about future firm performance under new leadership.

By definition, a new CEO announcement is the formal, public announcement of new
top leadership in a company. By extension, a CEO announcement is also a signal of the
company’s future direction. According to Park and Berger (2004), "CEOs may literally and
symbolically be the organization to stakeholders" (p. 93, see also Pincus et al. 1991). As
CEOs are tantamount to company image, the announcement of a new CEO is a major public
relations event, providing an opportunity for the company to publish a cohesive narrative
of future leadership and performance.

Indeed, the new CEO announcements examined in this research are voluntary disclo-
sures. Management exercises discretion over how and when to make a formal announce-
ment to the public. As a result, announcements are crafted with great care and attention,
and content and sentiment varies depending on the company and the situation. The briefest
announcements include company name and the names of the incoming and outgoing CEOs,
while longer announcements also contain biographical information and interviews with

executives—-which often provide optimistic speculation about future firm performance.

Given their nature as voluntary disclosures and given the lack of verification mecha-
nisms in the institutional setting, new CEO announcements present a unique opportunity
to examine whether investors react to unverifiable sentiment—or, in other words, whether
investors react to sentiment for its own sake. My research is motivated by the following
research question:

Do markets react to the sentiment of new CEO announcements?

Answering this research question makes an important contribution, both theoretically
and empirically. First, this research provides the first evidence on whether the voluntary
disclosure theory from Dye (2001) and the impression management literature (Boudt and
Thewissen 2019) hold for CEO announcements. These theories posit that firms disclose fa-
vorable information and omit unfavorable information. Second, it provides the first empiri-
cal results on the extent to which investors react to sentiment in CEO announcements, which
is particularly important because sentiment is unverifiable in this setting.

The scope of this research is limited to examining whether investors react to sentiment
in CEO announcements. Therefore, the primary empirical analysis focuses on variables
gleaned from the announcement texts. Although the related literature on CEO succession
indicates that firms engage in other strategic activities around CEO announcements, such
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as releasing other information to generate noise around announcements (see Graffin et al.
2011) and timing announcements around the activities of rival companies (see Burchard et
al. 2021), addressing these dynamics remain out of the scope of this paper.

I am, however, able to control for the firm-specific reason for the CEO turnover event.
Using the CEO turnover dataset from Gentry et al. (2021), I capture the background situation
surrounding the new CEO announcement. For example, my data differentiates between a
standard retirement of the previous CEO and an involuntary turnover due to poor firm
performance. Therefore, although I am not able to control for the larger market dynamics
mentioned above, I am able to control for the critical underlying variable of why the firm is
announcing a new CEO to begin with, which is the backdrop against which investors update
their expectations.

Based on a sample of 738 CEO announcements in the S&P 1500 between 2010 and 2020,
I find that, on average, firms craft a positive sentiment in their CEO announcements. This
finding holds even for announcements following an involuntary turnover due to poor per-
formance or personal scandal. These results imply that, on average, firms tend to employ a
positive sentiment when writing CEO announcements—and this strategy pays off in terms
of abnormal returns. This provides support for the voluntary disclosure theory from Dye
(2001) and the impression management literature (see Boudt and Thewissen 2019), which
posit that firms intentionally emphasize positive information and downplay unfavorable
information. Given the variation in the sentiment variable, it is likely that firms attempt
to maximize the positivity of the announcement given the constraints of the objective facts
surrounding the CEO turnover.

Furthermore, I find evidence that sentiment has a positive and significant influence
on market reaction, with positive announcements receiving, on average, 354 basis points
higher abnormal returns than neutral announcements. The interpretation of this market re-
action, however, remains open. My reseach is not able to determine whether the reaction
to sentiment is primarily behavioral bias, whether sentiment may be quasi-verifiable based
on other substantive information in the CEO announcement, or whether unverifiable senti-
ment is a correlated with firm performance (akin to Spence’s job market signaling (1973)).
Therefore, although future research should clarify the precise informativeness of unverifi-
able sentiment, the initial implications of this research are important: if firms realize that
narrative sentiment is an opportunity to strategically influence investors, this relationship
could present an ongoing and worsening dynamic.

5.2 Theoretical framework and empirical evidence

5.2.1 Sentiment in corporate communications

Publicly traded companies provide information about firm performance to investors and the
public through corporate communications (for an introduction to the field of corporate com-
munications, see Argenti 1996). According to Yekini et al. (2016), within corporate commu-
nications, there are two primary types of information. The first type is quantitative informa-
tion. Companies are required to publish quantitative information, such as audited financial
statements, at regular intervals. By their nature as regulated financial figures, quantitative
information represents an arguably objective measure of the financial position of the com-
pany, what Demers and Vega (2014) and Engelberg (2008) call “hard information.” Analysts
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use these figures to make investment decisions based on their assessments of future firm
performance. In addition to quantitative information, companies publish qualitative infor-
mation via corporate narratives. Examples of corporate narratives are letters to sharehold-
ers, earnings press releases, annual report narratives, and new CEO announcements (see,
for example, Yekini et al. (2016) and Loughran and McDonald 2011). When quantitative and
qualitative information are published simultaneously—which is often the case—the role of
qualitative information is to narrate and contextualize quantitative information (Yekini et al.
2016).

Within corporate narratives, there are two sub-types of qualitative or “soft” informa-
tion (Demers and Vega 2014, Engelberg 2008). First, substantive content includes discussion
of past events, contextualization of audited figures, speculation about future performance,
biographical information about executive, etc. Sentiment, which is distinct from substan-
tive information, represents the overall tone in which the substantive content is conveyed
(Demers and Vega 2014). In the context of this research, sentiment is the noticeable and mea-
surable level of positivity or optimism in a corporate narrative. Adapting a common phrase:
substantive content is what you say, and sentiment is how you say it.

Voluntary disclosures and narrative sentiment

In contrast to compulsory publication of financial figures, corporate narratives are volun-
tary disclosures. As such, narratives are generally not subject to strict regulatory oversight;
narrative content and sentiment is at management’s discretion. Healy and Palepu (2001)
provide a valuable summary of the literature on voluntary disclosures, noting the existence
of information asymmetries and conflicts of interest, which are generally to the advantage
of firm insiders. One of the most widely cited theories from Dye (2001) indicates that man-
agers have an information advantage over investors, and will only disclose information that
is favorable to them and omit information that is unfavorable to them. In the context of this
research, Dye’s theory implies that firms will craft as positive a message as possible in their
corporate narratives.

This relationship is echoed in the corporate communications literature, where evidence
indicates that managers often use sentiment strategically, obfuscating negative events and
highlighting positive ones in order to present a positive company image, a practice called
impression management (Patelli and Pedrini 2014, Boudt and Thewissen 2019). Yuthas et
al. (2002) succinctly summarize impression management as follows: “[Impression manage-
ment] is designed to influence the decisions of a rational opponent.” (p. 144). In impression
management, the goal of corporate communication is not to sincerely mitigate information
asymmetries, but to strategically manage the image of the firm and its performance to in-
vestors and the public.

Like other corporate narratives, CEO announcements are voluntary disclosures crafted
at the discretion of management. However, as the formal announcement of new company
leadership, CEO announcements represent a particularly important vehicle for a company
to signal its future direction; for example, a passing of the torch to the next generation, or
a necessary change in direction after poor firm performance. The announcement of a CEO
is a moment where the public image is critical (see Park and Berger 2004), and, therefore,
impression management is particularly likely. And, as voluntary disclosures, content and

sentiment are at the discretion of the firm. As a regulatory measure, announcements are
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simply required to end with a “forward looking statement disclaimer,” indicating that man-
agerial statements are valid only at of the time of publication. This unique setting indicates
that CEO announcements are, even more so than other types of corporate narratives, a likely

vehicle for impression management.

Based on the theory from Dye (2001) and the voluntary disclosure literature, as well as
the particular setting of CEO announcements as an opportunity for companies to signal their
future direction, I develop a prediction for the sentiment analysis of CEO announcements:

H1: CEO announcements will, on average, have a positive sentiment.

5.2.2 Narrative sentiment and stock prices

The ultimate goal of this research is to examine whether markets react to narrative sentiment
in the context of CEO announcements. This is a particularly interesting research question,
as Price et al. (2012) note that sophisticated investors should expect a positive skew to senti-
ment in voluntary disclosures and disregard sentiment. To explain the mechanism by which
narrative sentiment could affect stock prices, I take the Efficient Markts Hypothesis (EMH),
which underpins the modern understanding of financial markets, as a starting point. EMH
posits that, when markets are efficient, a particular stock price at any given time is a per-
fect reflection of all information available to investors at that time (Fama 1970). Investors’
expectations of future firm performance are constantly and almost instantaneously evolving
as new information is released (Malkiel 2005). The release of novel, price-relevant infor-
mation will result in a change in stock price as investors update their expectations about
future firm performance; this mechanism underpins the method of an event-study (Fama et
al. 1969). The implication of EMH for this context is as follows: if sentiment is perceived as
price-relevant information to investors, it will be reflected in stock prices. If sentiment is not
perceived as price-relevant information, it will not be reflected in stock prices.

Theoretical underpinnings

Whether sentiment is expected to be price-relevant depends on the institutional setting and
the assumptions of investor rationality. In a straightforward interpretation of the standard
model, Price et al. (2012) assert that rational investors understand the information asymme-
tries and incentives involved in voluntary disclosures. Expecting the positive skew, investors
disregard sentiment information, as it cannot be a credible signal of future firm performance.
However, other frameworks indicate that, under certain conditions, voluntary disclosures
and “soft information” like sentiment can provide price-relevant information.

In a widely cited example, Demers and Vega (2012) note that financial figures, pub-
lished in tandem with narratives, enable investors to verify sentiment. This is essentially an
extension of the strategic communication theory from Benabou and Laroque (1992), where
verifiability leads to truthful revelation as an equilibrium. When truthful sentiment is the ex-
pectation, sentiment becomes credible and therefore price-relevant to investors. In addition
to verification via financial figures, Healy and Palepu note that third-party intermediaries,
such as regulatory agencies and financial analysts, can also verify voluntary disclosures,
rendering sentiment credible (2001). Without verification, sentiment is merely "cheap talk,"
because, ex post, investors cannot discern whether a mistaken prediction was due to honest
uncertainty or dishonest manipulation (Demers and Vega 2014, p.4).
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In the particular setting of CEO announcements, the mechanisms for verifying senti-
ment are notably absent. In general, there is no simultaneous publication of quantitative
information, as is the case for other narratives, like annual reports or quarterly earnings.
Furthermore, the narratives are not subject to rigorous regulation. With regard to the the-
ory of voluntary disclosure and problems of verifiability, CEO announcements are a perfect
storm: announcements are composed and published at management’s discretion and subject
to little third-party scrutiny; moreover, there are no accompanying financial figures against
which to verify the sincerity of the narrative.

According to this framework, sophisticated investors understand that firms are incen-
tizived and able take advantage of the public relations opportunity that the announcement
presents. As a result, this framework implies that investors are, at the very least, highly skep-
tical of sentiment in such a setting. Therefore, announcement sentiment will not be reflected
in stock prices. Based on this reasoning, I formulate a prediction as follows:

H2: Announcement sentiment is not significantly correlated with returns.

Empirical evidence

The theoretical framework implies that sentiment will affect stock prices when investors
can verify sentiment, i.e. when it provides reliable information. In an apparent contrast to
this, empirical evidence indicates that sentiment in other corporate narratives does influence
stock prices. However, nearly all of the extant literature examines sentiment in the presence
of at least one of the mechanisms for credibility: the narratives either accompany financial
figures or are scrutinized by third-parties, or both. Therefore, most of the existing evidence
on market reaction to sentiment is more accurately called evidence on market reaction to

verifiable, and therefore, credible sentiment.

For example, Price et al. (2012) analyze the overall sentiment of the unscripted question-
and-answer segment of earnings conference calls. Their findings indicate that there is a pos-
itive and significant relationship between sentiment and abnormal returns. Interestingly,
the authors also find that sentiment is a stronger predictor of abnormal returns for firms
who have more uncertainty in cash flows (non-dividend paying firms), indicating that in-
vestors relied more heavily on sentiment information in the face of higher uncertainty (p.
994). However, the Price et al. (2012) explicitly discuss sentiment credibility, noting that the
active participation of third-parties in the Q&A session assures that sentiment is (at least
somewhat) credible.

Yekini et al. (2016) examine market reactions to sentiment in annual report narratives
for UK companies. The authors propose a cognitive processing-based model which formal-
izes how sentiment can affect stock prices. In this model, investors process sentiment as
they read narratives; the repetition of positive (or negative) words incrementally changes
cognitive structures, ultimately resulting in a changed attitude toward the initial position
(i.e. updating of expectations about future firm performance). The authors do not address
the role of credibility in their model; they simply indicate that investors must be “attentive”
to the information (p. 418). However, in their explanation of the institutional background,
the authors note that the UK has a Financial Reporting Council which monitors the trans-
parency of corporate disclosures (although managers still exercise discretion over sentiment
and content), which may lead investors to believe that sentiment is credible. The authors
find that market returns are strongly and positively correlated with sentiment, concluding
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“[A]lthough many claim that annual report narratives may have the tendency to suffer from
subjective optimism, investors clearly believe that they also convey material information”
(p. 425). However, given the regulatory oversight of disclosures, sentiment in Yekini et al.
(2016) is likely percieved as at least somewhat credible to investors.

Henry (2008) examines earnings press releases using prospect theory from Kahneman
and Tversky (1979) as a starting point for understanding the effect of sentiment on investors.
According to Henry, the influence of positive sentiment in corporate narratives is analogous
to the influence of positive framing in other decision-making contexts, where choices differ
when the issue is framed in positive instead of negative terms (see Tversky and Kahneman
1986). In this regard, narrative sentiment influences investors by framing the decision to
invest in positive terms. Moreover, Henry applies the concept of reference points, explic-
itly testing for the concavity of positive sentiment relative to a reference point (neutrality).
Henry finds that sentiment is positively and significantly correlated with abnormal returns;
she also finds a concave relationship between abnormal returns and sentiment, in line with
prospect theory. However, although Henry’s goal is to examine whether investor behavior
can be explained by prospect theory, she uses the setting of earnings press releases—which
by definition, narrate financial figures. Therefore, the significant result could be due to the
verifiability of sentiment against the earnings figures.

In a setting closest to the one in this research, Huang et al. (2014) are interested in
whether sentiment is used to inform or mislead investors. Using the setting of earnings
press releases between 1997 and 2007, the authors utilize a novel measure called abnormal
tone, where abnormal tone is a sentiment that is orthogonal to fundamentals. They explicitly
test the informativeness of this measure, finding that positive abnormal tone is correlated
with negative firm performance; i.e. abnormal sentiment is, in fact, generally misleading.
The authors further indicate that abnormally positive narratives were significantly corre-
lated with positive abnormal market returns. This implies that investors reacted positively
to sentiment, even when sentiment was misleading, and even in a context particularly rife
with management incentives to mislead. As Huang et al. (2014) conclude, “[M]anipulation
succeeds in misleading investors” (p. 1111).

5.3 Contribution

The standard framework, applied to the particular setting of CEO announcements, where
sentiment is unverifiable and prone to manipulation, implies that sophisticated investors
would likely not consider sentiment price-relevant. Furthermore, most of the empirical ev-
idence that attempts to measure the isolated effect of sentiment really measures the effect
of credible sentiment, which, even under the strictest assumptions of the standard model,
could affect prices. However, whether sentiment matters for its own sake remains largely
open. The only evidence which may estimate the effect of sentiment itself is limited to Huang
et al. (2014), whose sample is relatively outdated, especially in the context of access to infor-
mation in financial markets. Therefore, my goal is to provide the much-needed evidence as
to whether investors react to sentiment for its own sake.

I make two distinct and novel contributions in this research. First, this paper is the
first to apply sentiment analysis to CEO announcements, which will have specific implica-
tions for the voluntary disclosure theory from Dye (2001) and the literature on impression
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management (Boudt and Thewissen 2019), as one would expect firms to generally use pos-
itive sentiment in composing their CEO announcements (H1). Second, this paper provides
the first empirical evidence of market reaction to truly unverifiable sentiment. Failure to
reject H2 would imply that investors, in line with theory, disregard unverifiable sentiment
information. On the other hand, a rejection of H2 entails more discussion. It is possible
that, despite the lack of financial figures, investors gauge the sincerity of narrative senti-
ment against the substantive content in the announcement, such as information about CEO
background, like insider status, gender, education, and age. In this case, substantive content
gains salience when financial figures are absent. It is also possible that, given the expertise of
institutional investors and analysts, even unverifiable sentiment can be incrementally infor-
mative against the backdrop of investors’ expertise and prior knowledge. Similarly, along
the lines of signaling theory from Spence (1973), it is possible that unverifiable sentiment
could still be imperfectly correlated with firm performance and therefore informative.

Finally, it is possible that sentiment matters to investors even when it is unverifiable.
To quote Farrell and Rabin: “talk is cheap ... but, given that people respond to it, talk
definitely affects payoffs” (1996, p. 104). This would be in line with the behavioral school of
thought, which argues that investors regularly exhibit behavioral biases (see Lo 2005 for a
concise summary of the behavioral finance literature). As a whole, the results of this research
are, empirically, an important contribution to the corporate communication and strategic
management literatures; and, theoretically, may also provide important insights into the
ongoing debate regarding efficient markets and investor behavior.

5.4 Data and empirical approach

5.4.1 Data

Executive data come from the 2021 version of Wharton Research Data Service (WRDS) EXE-
CUCOMP and include all CEOs appointed at S&P 1500 firms between 2010 and 2020. After
excluding utilities and financial services firms (SIC codes 4900-4999 and 6000-6999) due to
their non-standard and highly regulated market structures, the resulting sample includes
1,174 CEO appointments with 79 female CEOs and 1,095 male CEOs.

CEO announcements were hand-gathered using Nexis Uni full-text search and down-
loaded in their entirety. In cases where multiple versions of an announcement were avail-
able, I selected the earliest published announcement for download. Some announcements
were unavailable or otherwise too compromised for inclusion and were therefore excluded
from the sample. The resulting sample at this stage includes 1,079 CEO appointments with
76 female CEOs and 1,003 male CEOs.

Company financials and returns data for the event study come from WRDS Compustat
and WRDS Eventstudy software, respectively. Because some observations are missing finan-
cials data or did not have enough returns data to complete the event study, the sample at this
stage comprises 785 announcements with 730 male CEOs and 55 female CEOs. Additionally,
data on CEO turnover reason comes from Gentry et al. (2021). As some observations are not
included in the CEO turnover dataset, the final sample comprises 738 CEO announcements
with 54 female CEOs and 684 male CEOs.!

IResults are robust to the different samples, see Appendix C.1 for details.
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Variable N Mean SD Min Max

Count of positive words 738  14.47 9.77 0 60
Count of negative words 738 1.81 2.74 0 25
Announcement length 738 330.86 174.46 25 1366
Sentiment 738 2.01 1.13 -1.61 4.62

TABLE 5.1: Summary statistics - Sentiment analysis

Measuring sentiment

Within the context of this research, sentiment is a measure of the positivity or negativity (po-
larity) of overall tone in a corporate narrative. I use the Quanteda package in R (Benoit et al.
2018) to carry out sentiment analysis on the announcements, generating a single sentiment
score for each. The process is as follows. First, I upload the CEO announcement texts into
the package and generate a corpus object comprised of the texts. I then apply lemmatization
to the corpus, which replaces each word with its base form. For example, I replace the terms
“planned,” “plans,” and “planning,” with the base word “plan.” Then, to perform the senti-
ment analysis itself, I apply the Loughran and McDonald dictionary, which was specifically
developed for sentiment analysis in finance contexts (2011). The dictionary is comprised of
positive and negative word lists, which serve as reference for Quanteda to count the number
of positive and negative words in each text. Some examples of positive words are “advan-
tage,” “boost,” and “innovate.” Some examples of negative words are “adverse,” “shortfall,”
and “volatility.” See Loughran and McDonald (2011) for the full word lists and Table 5.1 for
summary statistics of word counts and sentiment scores in the sample.

The average CEO announcement contains 331 words, 14.5 of which are positive and
1.8 of which are negative. The remaining words are neutral, or do not carry a sentiment
according to the Loughran McDonald dictionary. There is large variation in the length of
announcements, with the shortest announcement being only 25 words, and the longest an-
nouncement comprising 1366 words. Similarly, the count of positive and negative words
varies substantially, with the minimum for both of zero words and the maximum of 60 and
25 words, respectively.

The Quanteda sentiment analysis package generates a sentiment score based on the
log of the ratio of positive to negative words. This score is based on the work of Lowe et
al. (2011), who, in their analysis of political manifestos, posit that a writer will manipulate
the relative balance rather than the absolute quantity of polarized content when writing
to communicate a particular position relative to two poles (2011, p. 131). Therefore, the
overall sentiment of a CEO announcement is not a function of announcement length; it is
a function of the ratio of positive to negative words. This scale is especially useful for this
dataset, where the length of announcements varies greatly. The log scale also has the benefit
of capturing realistic marginal effects as well, where the marginal effect of an additional
positive (negative) word is decreasing in the number of positive (negative) words (Lowe et
al. 2011). Therefore, sentiment; shown in Equation 5.1 gives a useful continuous measure of
the overall sentiment of a CEO announcement:

count of positive words
count of negative words

sentiment; = In (

) (5.1)
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FIGURE 5.1: Distribution of sentiment

where negative scores indicate a negative overall sentiment, zero represents a tone that is nei-
ther negative nor positive, and positive scores indicate a positive sentiment. The Quanteda
package uses a smoothing parameter of 0.5 to overcome situations in which there are no
negative or positive words; that is, when either count is equal to zero, the smoothing pa-
rameter replaces zero with 0.5. This avoids the problem of taking the logarithm of zero. The
distribution of sentiment can be seen in Figure 5.1. To give context, the announcement with
the most positive sentiment (score of 4.62) has 50 positive words and 0 negative words. The
most negative announcement (score of -1.61) has 2 negative words and 0 positive words.
The distribution of sentiment scores for the CEO announcements follows a left-skewed dis-
tribution with a mean of 2.01. Examples of positive, neutral, and negative announcements
can be found in Appendices C.2 through C.4.

In addition to the continuous measure of sentiment, I generate two additional specifi-
cations. First, I generate overall sentiment, which can take three values based on the contin-
uous sentiment score: overall sentiment is equal to 1 when sentiment is positive, equal to 0
when sentiment is neutral, and equal to -1 when sentiment is negative. This specification al-
lows me to capture the average effects of positivity and negativity relative to the baseline of
sentiment neutrality. Second, I generate a discrete categorical variable (discrete sentiment),
where the new variable is grouped by one-point buckets of the continuous sentiment score.
For example, scores between 1.0 and 1.9 are grouped together and scores between 2.0 and
2.9 are grouped together, and so on. This specification allows me to analyze whether market
reaction to positivity changes with degree of positivity. Table 5.2 shows summary statistics
for discrete sentiment.

As shown in Table 5.2, a small portion of the sample (17 announcements or 2.3 percent)
have a negative overall sentiment. In addition, there are 38 announcements with a score of
zero. There are two ways for this to score to obtain. First, an announcement may contain
zero sentiment words (neutral sentiment); there are 12 of these announcements. Second, an
announcement may contain exactly as many positive words as negative words (balanced
sentiment); there are 26 of these announcements. Due to the small sample size, I do not
differentiate between balanced and neutral sentiment scores and consider all scores of 0 to
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Variable N Percent

Discrete sentiment 738

.. <0 17 2.33%
... 0 Neutral 38 5.15%
..0t0 0.9 74 10.03%
..1t01.9 239 32.38%
..2t02.9 214 29.01%
.. 3 or higher 156 21.14%

TABLE 5.2: Summary statistics - Discrete sentiment

be effectively sentiment-neutral.? Approximately 10 percent of the sample have a slightly
positive sentiment between 0.0 and 0.9, and 32 percent have a positive score of between 1.0
and 1.9. Approximately 29 percent have a positive sentiment between 2.0 and 2.9, and 21
percent of the sample have a highly positive sentiment (3.0 or higher). Figure 5.1 and Table
5.2 make clear that, on average, the CEO announcements in this sample have a positive
sentiment. This provides initial support for H1, where I reasoned, based on the voluntary
disclosure theory from Dye (2001), that companies would intentionally a craft positive tone
in their voluntary disclosures.

Controlling for substantive information

In order to empirically identify the market reaction to sentiment, it is necessary to control
for the substantive information contained in the CEO announcements that investors may
perceive as relevant for pricing. As noted in Price et al. (2012) and Leitch and Sherif (2017),
the extant empirical literature indicates that certain CEO characteristics have a significant
effect on stock pricing around CEO announcements. In this section, I briefly review the
literature to derive and explain the covariates used in the empirical analysis.

First, the extant literature indicates that, in general, investors react more positively to
outsider CEO announcements (Charitou et al. 2010, Jalal and Prezas 2012). However, the
decision to appoint an insider is endogenous to firm decision making, and therefore highly
situation-dependent. Insider appointments may reflect a Board that prefers fewer informa-
tion asymmetries (Zajac 1990; Rose 2019), a policy of internal promotion to incentivize work-
ers (Chan 1996), or a firm with greater managerial depth (Parrino 1997; Dalton and Kesner
1983). In contrast, outside succession is an effective signal of breaking with previous poli-
cies; both Farrell and Whidbee (2003) and Parrino (1997) find that outsider appointments are
more likely following a forced resignation. In order to control for market reaction to insider
status, I generate a binary variable which is equal to one when the announcement indicates
that the incoming CEO is a company insider and equal to zero when the announcement
indicates that the incoming CEO is an outside hire.

Second, the empirical literature indicates that CEO education (Cheng et al. 2010) and
MBA status in particular (You et al. 2020; Bhagat et al. 2010; Betrand and Schoar 2003), are
strongly correlated with firm performance, and, therefore, may influence market reaction to
CEO announcement. To control for information on CEOs MBA status, I use Quanteda to

2Results are robust to specifications that differentiate between neutral and balanced sentiments, see
Appendix C.5.
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determine which announcements indicate that the incoming CEO has an MBA, specifying a
binary variable which is equal to one when the announcement indicates that the incoming
CEO has an MBA. It is important to note that the comparison group (binary variable equal to
zero) for this variable is composed of both CEOs who have an MBA, but the announcement
does not include this information, and all CEOS who do not have an MBA.

Third, the literature indicates that CEO age is also relevant for investors’ perceptions of
future firm performance. There is evidence that CEO age is negatively correlated with op-
erating leverage (Serfling 2014), Tobin’s Q (Cline and Yore 2016), R&D investment (Serfling
2014), acquisition activity (Yim 2013), and overall firm risk-taking (Peltomakki et al. 2021).
Indeed, approximately half of all S&P 1500 firms have mandatory retirement policies, typi-
cally at age 65 (Cline and Yore 2016). To control for the reporting of CEO age, I generate a
binary variable which is equal to one when the age of the incoming CEO is reported.

Finally, investors may perceive the gender of the incoming CEO as relevant for future
firm performance. Braegelmann and Ujah (2020), Lucy and Carron (2011), and Lee and
James (2007) find that the market reacts negatively to female CEO announcements com-
pared to male CEO announcements. Dixon-Fowler et al. (2013) find evidence of a negative
contagion effect: not only does the market react negatively to new female CEOs, the market
also discounts the stocks of companies already led by woman CEOs. To control for market
reaction to CEO gender, I generate a binary variable which is equal to one when CEO gender
is female. While only two of the female CEO announcements explicitly refer to the incom-
ing CEO as the first woman or first female CEO, other announcements use gendered names,
titles, or pronouns that effectively signal gender to investors. Therefore, investors are able
to determine this information from the announcement, even when gender is not explicitly
stated.

Controlling for CEO turnover reason

Finally, I use the CEO turnover dataset from Gentry et al. (2021) in order to control for the
departure reason of the previous CEO. This is critical information, because it represents
the firm-specific situation against which investors update their expectations of firm perfor-
mance. For example, the literature on insider appointments indicates that outsider appoint-
ments may be more common following an involuntary turnover, as the Board of Directors
may wish to signal a change from the status quo (Farrell and Whidbee 2003, Parrino 1997).
Using the dataset from Gentry et al. (2021), I am able to distinguish between different types
of voluntary and involuntary turnovers. I use voluntary turnovers due to retirement as the
baseline for this factor variable. A detailed explanation behind the methodology and coding
can be found in Gentry et al. (2021) p. 975. Basic summary statistics for the covariates of the
final sample are shown in Table 5.3, and further descriptive analysis of covariates follows in
the Empirical Approach section.

Summary statistics and descriptive analysis

In this dataset, female CEOs represent seven percent of the sample, and approximately 28
percent of CEO announcements indicate that the incoming CEO is a company insider. Com-
panies in the sample are spread across the Standard and Poor’s (SP) indices, with 38 percent
of companies in the SmallCap 600 index, 27 percent of companies in the MidCap 400 index,
and 36 percent of companies in the LargeCap 500 index.
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Variable N Mean
Gender 738

... Female 54 7%
... Male 684  93%
Insider 738

.. No 204 28%
... Yes 534  72%
SP Index 738

... LargeCap 262 36%
... MidCap 199  27%
... SmallCap 277 38%
MBA reported 738

.. No 656  89%
... Yes 82 11%
Age reported 738

... No 528  72%
.. Yes 210 28%
Turnover reason 738

... Voluntary - Retirement 485  66%
... Voluntary - New opportunity 19 3%
.. Involuntary - CEO death 10 1%
.. Involuntary - CEQO illness 23 3%
.. Involuntary - job performance 133  18%
... Involuntary - personal issues 10 1%
.. Other 58 8%

TABLE 5.3: Summary statistics - Covariates
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Variable N Mean SD Min Max
Age when age reported 210 527 54 33 67
Age in Boardex subsample 454 611 65 42 83

Age in Peltomaéki et al. 2021 14,839 56.3 6.9 28 89

TABLE 5.4: Summary statistics - Age

Furthermore, approximately 11 percent of announcements indicate that the incoming
CEO has an MBA degree. As a voluntary disclosure, it is possible that firms strategically
report MBA status of the incoming CEO; according to Dye’s (2001) theory, we would expect
firms to report this favorable information when they can. To briefly examine whether there
is strategic reporting, I use the BoardEx (2023) dataset—a premiere source for personal data
on executives—to compare how many CEOs have an MBA with how many announcements
report this information. In the BoardEx sample, which covers about 60 percent of the same
final sample used here, approximately 40 percent of incoming executives have an MBA. In
comparison, only 11 percent of announcements in this sample report that the new CEO has
an MBA. This relatively small number implies that firms actually underreport MBA status.
This is surprising, as the empirical literature indicates that investors would likely respond
positively to CEOs with MBAs.

Similar to the choice of reporting MBA status, approximately 28 percent of announce-
ments in this sample voluntarily indicate the age of the incoming CEO in the announcement.
Because reporting CEO age is also likely a strategic choice, I compare the reported ages from
this sample with the overall S&P 1500 CEO age data reported in Peltomaiki et al (2021), who
analyze a similar period (2006 to 2018) and scope of data (S&P 1500 firms excluding finan-
cial institutions), and the executive age data from BoardEx. Summary statistics are shown in
Table 5.4. In comparison to the data from Peltoméki et al. (2021) and BoardEXx, the average
voluntarily reported CEO age is lower, with a mean of 52.7 years compared to 56.3 years
in Peltoméki and 61.1 years in Boardex. It also appears that the standard deviation for the
voluntarily reported CEO age is smaller in this dataset than in the Peltoméki and BoardEx
datasets, with a standard deviation of 5.4 compared to 6.9 and 6.5, respectively. Therefore, it
appears that firms choose to report age for relatively young CEOs; moreover, it appears that
firms generally refrain from reporting ages at either extreme of the age distribution. This is
approximately in line with the expectations of Dye (2001) and indicates that there is some
strategic reporting of CEO age. For more detail, a histogram of reported age is shown in Ap-
pendix C.6. Furthermore, Appendices C.7 and C.8 show the summary statistics by age and
MBA reporting; the other variables of interest are generally not conditional on reporting.

Voluntary retirements comprise the majority of the data at 66 percent, whereas vol-
untary turnovers for a new opportunity represent 3 percent of the sample. Involuntary
turnovers due to job performance (i.e. firings) comprise 18 percent of the data, and invol-
untary turnovers due to CEO illness, death, or personal issues (such as sexual harassment,
improper behavior, or illegal activity) each represent 3 percent or less of the sample. The
turnover category “other,” which includes interim CEOs or turnovers due to mergers or
acquisitions, comprise 8 percent of the sample.

Table 5.5 shows the summary statistics for sentiment by each turnover category. Aver-
age sentiment is positive for all categories. Moreover, for the two categories which represent
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Sentiment
Variable N Mean SD Min Max
Voluntary - Retirement 485 2.0941 1.0711 -1.0986 4.6151
Voluntary - New opportunity 19 19602 1.3606 -1.6094 4.2341
Involuntary - CEO death 10 07259 0.7279 -0.3677 1.8458
Involuntary - CEO illness 23 1546 1.2133 0.0000 3.5553

Involuntary - job performance 133 1.9562 1.2209 -1.6094 4.4659
Involuntary - personal issues 10 1.9846 0.9151 0.7472 3.434
Other 58 1.8927 1.2071 -0.5108 3.9703

TABLE 5.5: Summary statistics - Sentiment by turnover reason

turnovers due to firings (involuntary - job performance and involuntary - personal issues),
the average sentiment is positive, and maximum sentiments are over 3.4 in both categories.
This provides further evidence in support of H1, as firms tend to craft positive sentiments
even when the turnover is forced due to major failings in leadership. This follows the in-
terpretation of firms who strategically manage their public image in the face of poor per-
formance or scandal. The lowest average sentiments are in announcements following CEO
death or illness, which may represent firms’ respect for privacy and discretion following a
CEO death or health issues. This provides some support for the interpretation that firms
attempt to maximize the positive impact of their new CEO announcements given the con-
straints of the background reason for the turnover. For example, the use of highly positive
sentiment following a CEO death would likely be considered to be in poor taste; in contrast,
firms appear to use sentiment as a way to re-frame a break with the status quo after a period
of poor performance or scandal.

5.4.2 Empirical approach

Measuring market reaction

In order to measure the stock market reaction to CEO announcements, I use an event study
based on a Fama-French three-factor model. The event study includes an estimation period
of 250 days with at least 200 days of trading activity, a gap period of 20 days to minimize
noise, and a three-day event window = {—1,0,1} where the announcement date is t = 03
I use returns from the estimation period to estimate the counterfactual: how daily returns
would have developed in the absence of the event. Equation 5.2 represents the expected
daily return RRiskModel,i,t for firm i:

RriskModeip = Ryt + & + P (Rm,t - Rf,t) + B2iSMB: + B3 HML:  (5.2)

where Ry is the risk-free rate in the market, &; is an intercept, B1; captures the market pre-
mium, By; captures the excess return of small stocks relative to large stocks, and p3; captures
the excess return of stocks with high market-to-book ratios relative to stocks with a low
market-to-book ratio.

3Results are generally not conditional on window lengths or choice of estimation model, see Ap-
pendices C.9 and C.10.
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FIGURE 5.2: Distribution of CAR

The abnormal return AR;; for firm i on day ¢ is simply the difference between the actual
stock performance and the expected stock performance as estimated by the Fama-French
regression. The abnormal returns are then summed over the event window, resulting in a
cumulative abnormal return (CAR) for each CEO announcement i, as shown in Equation 5.3:

T
CAR; = )_AR;; (5.3)
t=1

Descriptive analysis of market reaction

The resulting CAR from the event study represents the market reaction to the new informa-
tion gained from the CEO announcement. Here, I provide an initial descriptive analysis of
the relationship between market reaction and sentiment, as well as the relationships between
these variables of interest and the covariates. As shown in Figure 5.2 and Table 5.6, CARs
are approximately normally distributed with a slightly negative mean market reaction of -17
basis points and a standard deviation of 634 basis points.

Variable N Mean Std. Dev. Min Pctl. 25 Pctl. 75 Max
CAR 738 -0.0017 0.0634 -0.2653 -0.0306 0.025 0.3026

TABLE 5.6: Summary statistics - CAR
Note: shows summary statistics for market reaction as measured by CAR

Figure 5.3 represents a scatterplot of CAR (y-axis) and sentiment (x-axis). In general, it
appears that there is a slightly positive relationship between CAR and sentiment (correlation
coefficient of 0.10 significant at the 1 percent level). A Breusch-Pagan test on a simple linear
regression of sentiment on CAR finds no evidence of heteroskedasticity.

To examine the relationships between market reaction, sentiment, and covariates, Table
5.7 shows a correlation matrix of all variables in the analysis.* According to Table 5.7, CAR

4Density functions of CAR for covariates can be found in Appendix C.11.
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FIGURE 5.3: Scatterplot of announcement sentiment and CAR
Note: shows a scatterplot of announcement sentiment and CAR. The blue line indicates a simple
linear regression of sentiment on CAR, with a Pearson correlation coefficient of 0.1 (p = 0.006)

and sentiment are indeed positively correlated, with a correlation coefficient of 0.10 (signifi-
cant at the one percent level). Similarly, CAR and MidCap are weakly negatively correlated
(significant at the ten percent level); furthermore, MBA reporting has a small but positive
correlation with CAR (significant at the ten percent value). Sentiment, in addition to being
significantly positively correlated with CAR, is also correlated with MBA reporting (at the
one percent level) and with age reporting (at the one percent level). This implies that MBA
and age—which are candidates for strategic reporting—are more likely to be reported in an-
nouncements with more positive sentiment. Furthermore, the correlation between MBA and
age reporting (significant at the five percent level) indicates that they may be more likely to
be reported together, and both of these strategic variables are correlated with announcement
length (significant at the one percent level). Finally, sentiment is also positively correlated
with both voluntary turnover and announcement length (at the one percent level).
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The binary variable Female is not significantly correlated with any other variables. In
contrast, insider appointments are positively correlated with LargeCap firms (one percent
level) and negatively correlated with SmallCap firms (one percent level), which is in line
with the managerial depth theory from Dalton and Kesner (1983). Furthermore, as ex-
pected, insider appointments are positively and significantly correlated with voluntary CEO
turnovers (one percent level), consistent with the implications of Farrell and Whidbee (2003)
and Parrino (1997). Finally, reporting of age is positively correlated with LargeCap firms
(ten percent level) and negatively correlated with SmallCap firms (ten percent level), but it
is not correlated with MidCap firms.

The significant correlations between sentiment and MBA reporting, age reporting, vol-
untary turnover, and announcement length lend themselves to an interpretation of impres-
sion management. This could be typified by a “passing of the torch” announcement, char-
acterized by a voluntary retirement, announced with a relatively long press release, with
strategic reporting of more background information about the incoming CEO, who is likely
a hand-picked inside successor. An example of such a “passing of the torch” announcement
can be found in Appendix C.12. However, the absolute magnitude of the correlations in
question are relatively small.

Regression analysis of market reaction

The descriptive analysis indicates that market reaction is positively correlated with announce-
ment sentiment. However, in order to more rigorously analyze the relationship and isolate
the effect of sentiment on market reaction, I use a simple OLS regression with CAR; as the
dependent variable, estimating Equation 5.4:

CAR; = BySentiment; + B2 X; + €; (5.4)

where Sentiment; represents the continuous sentiment score and X; represents the full bat-
tery of covariates based on the empirical literature, including: insider, where the information
that an incoming CEO is a company insider is equal to one; age, which is a binary variable
that is equal to one when the announcement indicates the age of the incoming CEO; MBA
status, which is a binary variable equal to one when the announcement indicates that the
incoming CEO has an MBA, and gender, where female is equal to one. I also control for
firm size, which is proxied for by S&P index based on capital categorization (SmallCap 600,
MidCap 400, and LargeCap 500 firms), with LargeCap firms as the reference level. To control
for the situation-specific reason for the CEO turnover event, I use the dataset from Gentry et
al. (2021) with voluntary retirement as the reference level, and I also control for the mention
of a simultaneous event, such as a spin-off or merger. Finally, I include control variables
based on the event study literature, which include annual return on equity (ROE) and lever-
age ratio. Because CAR; is a generated dependent variable, I estimate my regression with
White (1980) robust standard errors. This procedure accounts for heteroscedasticity present
in the residuals due to sampling error in the estimation of the dependent variable (Lewis
and Linzer 2005).
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5.5 Results

I display the regression results in Table 5.8. All regressions contain control variables for
ROE, debt ratios, the announcement of a simultaneous event, and announcement length.
The three models represent the step-wise addition of covariates; Model 1 includes the basic
control variables of firm size (S&P Index) and the reason for the CEO turnover event. Model
2 includes additional substantive information variables of insider and gender; Model 3, the
full specification, includes MBA and age reporting, which may be strategically reported. Re-
sults are generally robust to different specifications of the sentiment measure; see Appendix
C.13 for more detail.

Model 3 represents the final specification, which I explain in detail here. In H2, I rea-
son that sentiment will not affect market reaction to CEO announcement, because sentiment
represents unverifiable information that investors disregard when markets are efficient and
investors understand firms’ incentives to disclose favorable information. In fact, the coeffi-
cient for sentiment is positive and highly statistically significant; moreover, it is stable across
all specifications. The coefficient of 0.0062 means that, on average, a one-point increase in
sentiment score would be greeted by an average 62 basis point increase in stock price, all
else equal.

The coefficient for MidCap firms is also negative and highly significant, indicating that,
on average, announcements of CEOs to MidCap companies are reacted to negatively (-182
basis points) compared to LargeCap companies. There is no significant effect for SmallCap
companies. According to Model 3, investors react negatively (-118 basis points) to involun-
tary turnovers due to job performance; although this effect is not surprising, it is only weakly
significant. There is no significant effect of the information about the incoming CEO being
a company insider, nor is there a significant effect for female CEO announcements. Model 3
indicates that, on average, markets react positively (135 basis points) to announcements that
report that the incoming CEO has an MBA; however, this effect is only significant at the 10
percent level.

Based on the results of Model 3, I find evidence that sentiment is significantly and posi-
tively correlated with market reaction; this evidence results in a rejection of H2. In order to
further examine the effect of sentiment on market reaction, I provide the regression results of
the additional specifications of sentiment. Models 4 through 6 contain the full specification
of control variables as shown in Model 3, but are not shown for the sake of clarity.

Model 4 in Table 5.9 shows the result of the regression with overall sentiment, which
captures the average market reaction of positivity and negativity relative to neutrality. Ac-
cording to Model 4, there is no significant difference between market reaction to neutral and
negative announcements. However, there is an economically meaningful and statistically
significant difference between neutral and positive announcements. On average, the market
reacts to positive announcements with a 354 basis point increase in stock price compared to
neutral announcements. This is a large effect, representing an average 3.54 percent abnormal

increase in stock price in the event window.

Furthermore, it is also possible that the investors react differently to different levels of
positive sentiment. According to the standard model, investors are likely skeptical of unveri-
fiable sentiment; it follows that the relationship between sentiment and returns may depend
on the level of positivity. Therefore, Model 5 shows the regression for discrete sentiment.
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Model 1 Model 2 Model 3

Sentiment 0.0065*** 0.0065*** 0.0062***
(0.0022) (0.0022) (0.0022)
MidCap -0.0176™* —0.0176"** —0.0182***
(0.0057) (0.0057) (0.0057)
SmallCap —0.0047 —0.0048 —0.0055
(0.0060) (0.0061) (0.0061)
Voluntary - New opportunity —0.0130 —0.0130 —0.0140
(0.0100) (0.0102) (0.0104)
Involuntary - CEO death 0.0103 0.0100 0.0104
(0.0163) (0.0164) (0.0164)
Involuntary - CEO Illness —0.0047 —0.0048 —0.0049
(0.0111) (0.0112) (0.0112)
Involuntary - Job performance  —0.0112* —0.0115* —0.0118*
(0.0066) (0.0068) (0.0068)
Involuntary - Personal issues —0.0002 —0.0007 —0.0006
(0.0233) (0.0233) (0.0227)
Departure - Other 0.0174* 0.0173 0.0169
(0.0104) (0.0109) (0.0108)
Insider —0.0008 —0.0007
(0.0059) (0.0059)
Female —0.0046 —0.0043
(0.0087) (0.0087)
MBA reported 0.0135*
(0.0076)
Age reported —0.0039
(0.0046)
Intercept —0.0019 —0.0008 0.0009
(0.0072) (0.0090) (0.0090)
R? 0.0470 0.0474 0.0522
Adj. R? 0.0299 0.0276 0.0298
Num. obs. 738 738 738

***p < 0.01; " p < 0.05; *p < 0.1

TABLE 5.8: Results of full specification
Note: displays the result of the full specifications
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Model3 Model4 Model5

Sentiment 0.0062***
(0.0022)
Overall sentiment negative 0.0223
(0.0140)
Overall sentiment positive 0.0354***
(0.0100)
Discrete sentiment < 0 0.0232
(0.0141)
Discrete sentiment 0 to 0.9 0.0369"**
(0.0121)
Discrete sentiment 1 to 1.9 0.0296"**
(0.0103)
Discrete sentiment 2 to 2.9 0.0424***
(0.0111)
Discrete sentiment 3 or higher 0.0404***
(0.0113)
R? 0.0522 0.0555 0.0623
Adj. R? 0.0298 0.0319 0.0348
Num. obs. 738 738 738

“5p < 0.01; p < 0.05; *p < 0.1

TABLE 5.9: Detailed results
Note: displays the result of the full specifications (covariates not shown for clarity) for Sentiment,
overall sentiment, and discrete sentiment.

The results of Model 5 are in line with Model 4, as there is no significant reaction to neg-
ative announcements (Lower than 0). For weakly positive scores between 0.0 and 0.9, the
coefficient is 369 basis points compared to neutrality (significant at the one percent level).
For positive scores between 1.0 and 1.9, the coefficient is 296 basis points (significant at the
one percent level). For positive scores between 2.0 and 2.9, the coefficient is 424 basis points
(significant at the one percent level) and for sentiment scores 3 or higher the coefficient is
slightly lower at 404 basis points (significant at the one percent level). However, given the
size of the standard errors, the coefficients for the different positive discrete groups are not
significantly different from one another. Therefore, I am not able to conclude that investors
react differently to different levels of sentiment.

5.6 Discussion

The goal of this paper is to analyze whether the sentiment of CEO announcements affects
market reaction. First, based on the descriptive evidence from the sentiment analysis, I
find that the CEO announcements in the sample have, on average, an overall positive tone.
Specifically, the average announcement in the sample uses about seven positive words to ev-
ery negative word. With respect to Dye’s (2001) voluntary disclosure theory, I find evidence
that companies do, on average, use a positive tone in their CEO announcements, a finding
which holds even for CEO announcements following firings based on poor performance or
personal scandal. This implies support for the theory that firms tend to emphasize positive
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and downplay negative information in voluntary disclosures. This is in line with the evi-
dence for impression management in the corporate communications literature (Patelli and
Pedrini 2014, Boudt and Thewissen 2019). It appears likely that firms attempt to maximize
the positive impact of the narrative subject to the constraints of the firm-specific situation
surrounding the CEO turnover.

In the second step of this research, the regression results indicate that investors react
significantly and positively to sentiment in CEO announcements. Compared to neutral an-
nouncements, investors reacted to positive announcements with an average 3.54 percent
higher abnormal returns. This is an economically significant change in terms of stock prices.
This significant reaction presents a contrast to the implications of the standard model, as
sentiment in CEO announcements is neither verifiable against financial figures, nor do third
parties validate the narratives. CEO announcements are forward-looking and highly sub-
jective in nature, and represent an important public relations opportunity for companies. In
this setting, investors cannot easily determine whether management is sincerely communi-

cating or strategically obfuscating.

Therefore, the result that markets react significantly and positively to sentiment in CEO
announcements is, in my view, at least partly attributable to the reaction of investors to
unverifiable sentiment. In line with the initial findings of Huang et al. (2014), I find that
investors appear to react to sentiment even when it likely does not provide a reliable signal
of future firm performance. The unique contribution of this research is the setting: it appears
that investors react to sentiment for its own sake, even when sentiment is unverifiable, the
narrative is highly subjective in nature, and management have strong incentives to manage
the company image.

However, the underlying reason why investors react to sentiment is not made clear by
this research. It is possible that the reaction represents a behavioral bias, where investors
are susceptible to positive sentiment even when it is clearly manipulable. Another possible
explanation is that investors use the substantive information in CEO announcements as a
quasi-hard facts for verification of sentiment. Similarly, it is also possible that sentiment
is correlated with firm performance or sophistication, along the lines of a Spence (1973)
signalling model. However, given the speculative nature of CEO announcements and the
lack of any verification mechanism, the strong empirical result implies that, at least to some
extent, investors seem susceptible to narrative sentiment.

The main finding, that markets appear to react significantly and positively to sentiment,
has important implications for financial markets. If investors react positively to positive
sentiment in corporate narratives, this represents an opportunity for exploitation by firms.
If firms are aware that investors react to positive sentiment—even for a short time—they
may have an incentive to use sentiment strategically when crafting corporate narratives.
Taken to the extreme, this behavior would lead to noisy stock prices and additional costly

information-gathering for investors.

As with any research, this paper has limitations that future research should address.
Most importantly, this research is not able to clarify the underlying reason that investors
react to sentiment in this setting; therfore, I cannot decisively rule out the possibility that
unverifiable sentiment can be incrementally informative. Future research should seek to
analyse whether, for example, sentiment in CEO announcements is correlated with future
firm performance and may therefore act as a signal of firm performance or sophistication.
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Additionally, this research was not able to conclude that market reaction to sentiment is con-
ditional on level of positivity. Therefore, future research should more robustnly examine a
possible non-linear relationship between CAR and sentiment along the lines of Henry (2008).

In addition, this research has methodological limitations. First, documents were hand-
searched and hand-downloaded using Nexis Uni. Some variables, such as company in-
sider, were hand-coded by researchers who read the articles. Assuming that a sufficiently
sophisticated text analysis program could overcome human error in coding the variables,
future research could potentially improve the analysis of the market reaction to company
insiders. In addition, research that includes CEO gender is fundamentally constrained by
the small number of female CEOs. Future research should attempt to replicate the findings
around CEO gender using different and larger samples. Finally, market-level dynamics such
a strategic noise (Graffin et al. 2010) and timing of corporate communications (Burchard et
al. 2020) remain out of the scope of this paper, but could nevertheless be relevant for strategic
communication behavior on behalf of firms. Future research should seek to address these
dynamics.

5.7 Conclusion

Building on the empirical evidence that investors react to sentiment in other corporate nar-
ratives, I investigate whether investors similarly react to the sentiment expressed in CEO
announcements, which are not subject to either of the two primary verification mechanisms.
Analyzing a dataset of 738 CEO announcements in the S&P 1500 between 2010 and 2020, I
find that that firms tend to craft positive sentiments in their CEO announcements. More-
over, I find an economically and statistically significant effect of sentiment on market reac-
tion, with positive CEO announcements yielding substantially higher abnormal returns than
neutral ones.

These results provide support for the voluntary disclosure theory from Dye (2001) and
the literature on impression management (see Boudt and Thewissen 2019), indicating that
firms tend to emphasize positive information while downplaying unfavorable details in
CEO announcements. The results also suggest that investors react to unverifiable sentiment.
Because of the specific setting of CEO announcements, this result implies that investors re-
act to sentiment for its own sake. However, this interpretation is not clear-cut and requires
futher empirical testing. While my findings highlight the possibility that firms could strate-
gically employ sentiment as a means to influence investors, more research is needed to dis-
cern whether the influence is due to behavioral bias, or whether sentiment could be verified
in other ways.
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Chapter 6

General conclusions

In this dissertation, I contribute to the existing literature on market inefficiencies by pro-
viding empirical evidence regarding market power and possible behavioral biases. Because
market inefficiencies can lead to a reduction in consumer welfare, inefficient resource allo-
cation, and, in the worst case, total market failure, this research is important for recognizing
and addressing such inefficiencies. Furthermore, the empirical nature of the dissertation
leads to implications for the specific markets and societies studied in Chapters 2 through 5.

In Chapter 2, my co-author and I focus on the German private health insurance market,
which is characterized by notable market power held by brokers. Because new business is
limited and profitable, insurers are highly motivated to write new contracts. And, because
contracts are complex and new business is almost exclusively sold through brokers, brokers
had market power, leading to excessive commissions. These commissions were ultimately
passed on to consumers, making premiums more expensive and reducing the value of in-
surance. In Chapter 2, we empirically examine the efficacy of a two-pronged reform in this
market. We find evidence that the introduction of a minimum cancellation liability period
was likely successful in reducing the inefficient reshuffling of customers between insurers.
In contrast, the results imply that the introduction of a commission cap had no significant
effect on the level of total acquisition costs. Rather, the commission cap appeared to con-
tribute to a large and significant decline in new business. Therefore, it is likely that, faced
with capped commissions, the insurers’ resulting marketing mix is even less efficient. These
findings underscore the difficulty of cost regulation in insurance markets.

In Chapter 3, my co-author and I provide an empirical test of social role theory by an-
alyzing the relationship between gender equality and the perception of income fairness in
European countries. The findings of Chapter 3 imply that higher gender equality correlates
with an increased likelihood of individuals, regardless of gender, perceiving their income
as fair. This highlights the potential long-term societal benefits of gender-equality policies.
Moreover, our research presents initial evidence supporting the convergence of perception
of income fairness with rising gender equality, aligning with social role theory’s prediction
that gender differences diminish as social roles lose their salience. The complex nature of the
relationship between gender equality and gender differences warrants further exploration
in future research, particularly within an international context.

In Chapter 4, my co-author and I analyze whether investors exhibit a gender bias. Such
a behavioral bias would lead to the inefficient allocation of capital and potentially endanger
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the pricing mechanism. Using event study methodology, we find that the market reacts neg-
atively to female CEO announcements and positively to male CEO announcements; more-
over, the difference is highly statistically significant. Therefore, we find some evidence that
gender bias does exist in financial markets. More importantly, our findings imply that the
bias is conditional on firm size, which supports the role of information in mitigating gender
bais. Furthermore, the finding that gender bias changes over time supports the predictions
of token theory, where gender bias should decrease as female CEOs become more common.

In Chapter 5, I examine market reaction to narrative sentiment in new CEO announce-
ments. First, I use sentiment analysis to generate a measure of the overall sentiment of each
CEO announcement. Then, I use event study methodology to identify market reaction to
each CEO announcement; this allows me to analyze whether narrative sentiment is signifi-
cantly correlated with market reaction. I find that the CEO announcements are, on average,
written with a positive overall sentiment. This holds even for announcements following
forced turnovers. Moreover, results indicate that investors react significantly and positively
to the sentiment of CEO announcements. These results are important, because they are likely
evidence of a market inefficiency with a potentially worsening dynamic. Given the partic-
ular setting, narrative sentiment in CEO announcements is unverifiable and firms have an
incentive to manipulate sentiment; that investors react to sentiment for its own sake creates
an opportunity for firms to exploit. If firms recognize that markets reward positive sen-
timent, firms may be more likely to engage in strategic impression management, creating

noisy stock prices and generally decreasing the efficiency of capital allocation.

In summary, my dissertation provides key evidence regarding the efficacy of market
reforms to overcome inefficiencies due to market power and the possible existence of be-
havioral biases in financial markets. This dissertation has four main implications. First,
my research implies that commission caps may not be effective to regulate brokers” market
power in insurance markets. Second, this research implies that gender equality may be a so-
cial good, where increasing gender equality is positively correlated with the likelihood of all
individuals, regardless of gender, perceiving their income as fair. Third, my thesis provides
evidence that gender bias exists in financial markets. More importantly, the results imply
that information mitigates the bias and that gender bias appears to abate as female CEOs
become more commonplace. Finally, my thesis provides initial evidence that investors re-
act to sentiment for its own sake, even in a setting where it is unverifiable. Based on the
research presented in this dissertation, future research should address whether commission
caps are effective in other markets, whether firm performance is conditional on CEO gender,
and whether and under what conditions unverifiable sentiment could provide price-relevant

information to investors.
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A.1 Development of inflation-adjusted JAEG and new Sub-
stHI business
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FIGURE A.1: Development of inflation adjusted JAEG and new Sub-
stHI business

Note: Shows the development of the inflation adjusted JAEG (shown in solid grey)
and the development of new SubstHI business (shown in dotted black). Data are from the
website of the German Association of Private Insurers (“PKV Zahlenportal”) Although the
drop in New SubstHI appears to coincide with an increase in the slope of the JAEG, the two
variables are not highly correlated (overall correlation coefficient of -0.43). More importantly,
from an institutional perspective, changes in the JAEG are simply intended to keep up with
wage growth and the calculation method was not affected by the 2012 reform. Furthermore,
any remaining effect of the JAEG on New SubstHI should also controlled for by the two-way
fixed effects model.
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A.2. New SubstHI contracts in the market
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A.5 Matched sample DD regression

1) 2) 3) 4) ©) (6)
No. new No. new AC per
Armu.al Total AC SubstHI SuppHI new  HI
prgmlums (millions) RelAC  contracts contracts (thou-
(millions) (thou- (thou- q
sands) sands) sands)
DD 2007 15.57 -4.075 0.00312 1.619 10.92 -0.364
(132.6) (18.33) (0.0101) (7.486) (21.85) (1.897)
DD 2008 149.9 5.106 -0.00226 2.956 1.011 -0.361
(132.6) (18.33) (0.0101) (7.337) (21.42) (1.860)
DD 2009 159.4 11.29 0.00267 1.000 0.209 -0.148
(132.6) (18.33) (0.0101) (7.228) (21.10) (1.832)
DD 2011 -0.539 12.82 0.00443 -2.203 -3.768 0.0875
(132.6) (18.33) (0.0101) (7.591) (22.16) (1.924)
DD 2012 0.820 7.618 -0.00504 -3.821 12.76 -0.199
(132.6) (18.33) (0.0101) (7.591) (22.16) (1.924)
DD 2013 15.89 0.432 -0.0154 -8.413 8.148 -0.391
(132.6) (18.33) (0.0101) (7.694) (22.46) (1.950)
DD 2014 1.085 -6.893 -0.0168* -8.171 6.241 -0.199
(132.6) (18.33) (0.0101) (7.591) (22.16) (1.924)
DD 2015 9.671 -6.960 -0.0174* -9.553 4.603 -0.147
(132.6) (18.33) (0.0101) (7.591) (22.16) (1.924)
DD 2016 24.06 -7.140 -0.0193* -9.918 5.341 2.602
(132.6) (18.33) (0.0101) (7.366) (21.81) (1.867)
DD 2017 -141.9 -5.984 -0.0142 -11.13 20.77 -0.589
(132.6) (18.33) (0.0101) (7.366) (21.50) (1.867)
DD 2018 -131.4 -4.613 -0.0125 -9.080 16.11 -0.625
(132.6) (18.33) (0.0101) (7.366) (21.50) (1.867)
Obs. 180 180 180 125 124 125
R-squared 0.535 0.119 0.460 0.435 0.416 0.180
No. Comp 15 15 15 13 13 13
Controls Yes Yes Yes Yes Yes Yes
Fixed Effects Yes Yes Yes Yes Yes Yes

(Standard errors shown in parentheses) ***p < 0.01; **p < 0.05; *p < 0.1

TABLE A.4: Matched sample DD regression
Note: displays the results of the matched sample differences-in-differences model including
the variable AC per new HI
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A.6 DD regression without fixed effects
1 () 3) 4) ®) (6)
No. new No. new AC per
Annqal Total AC SubstHI SuppHI new  HI
prgnpums (millions) RelAC  contracts contracts (thou-
(millions) (thou- (thou-
sands) sands) sands)
DD 2007 -147.5* -14.64 -0.008 -1.272 38.88*** -0.696
-76.11 -9.664 -0.008 -3.85 -14.47 -1.389
DD 2008 -21.41 -3.282 -0.007 1.324 16.64 -0.605
-76.11 -9.664 -0.008 -3.713 -13.97 -1.341
DD 2009 17.28 5.258 0.000 2.697 12.1 -0.375
-76.11 -9.664 -0.008 -3.611 -13.6 -1.305
DD 2011 12.38 5.946 -0.003 -1.431 -6.101 0.0521
-76.11 -9.664 -0.008 -3.648 -13.78 -1.323
DD 2012 18.01 -3.766 -0.011 -4.654 2.077 -0.521
-76.11 -9.664 -0.008 -3.648 -13.95 -1.323
DD 2013 14.51 -12.85 -0.012 -10.17%** -2.021 -1.792
-76.11 -9.664 -0.008 -3.724 -14.35 -1.349
DD 2014 -0.818 -20.19** -0.0144* -11.07*** -6.342 -0.2
-76.11 -9.664 -0.008 -3.586 -13.5 -1.298
DD 2015 7.231 -17.73% -0.013 -11.68%** -9.234 -0.0899
-76.11 -9.664 -0.008 -3.571 -13.44 -1.291
DD 2016 26.25 -15.1 -0.011 -10.88*** -4.954 2.597**
-76.11 -9.664 -0.008 -3.56 -13.76 -1.286
DD 2017 2.111 -13.32 -0.00789 -11.19*** 6.516 -0.597
-76.11 -9.664 -0.008 -3.56 -13.39 -1.286
DD 2018 5971 -12.19 -0.00484 -10.14*** 8.869 -2.196*
-76.11 -9.664 -0.008 -3.56 -13.39 -1.286
Obs. 360 360 360 241 225 241
R-squared 0.351 0.1 0.42 0.423 0.266 0.168
No. Comp 30 30 30 25 24 25
Controls No No No No No No
Fixed Effects No No No No No No

TABLE A.5: DD regression without fixed effects

(Standard errors shown in parentheses) ***p < 0.01; **p < 0.05; *p < 0.1

Note: displays the results of the differences-in-differences model without fixed effects
including the variable AC per new HI.
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B.4 Return behavior around event (day 0), study 1
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FIGURE B.1: Return behavior around event (day 0), study 1
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C.1 Results with different sub-samples

sentiment >=0 sentiment >0 voluntary

retirements

Sentiment 0.0067*** 0.0045* 0.0085***
(0.0023) (0.0026) (0.0027)

MidCap —0.0186*** —0.0199*** —0.0145**
(0.0061) (0.0063) (0.0071)

SmallCap —0.0057 —0.0080 —0.0039
(0.0057) (0.0059) (0.0068)

Insider —0.0008 —0.0018 —0.0020
(0.0055) (0.0056) (0.0070)

Female —0.0038 0.0007 —0.0121
(0.0090) (0.0094) (0.0106)

MBA reported 0.0135* 0.0142* 0.0083
(0.0076) (0.0076) (0.0093)

Age reported —0.0037 —0.0036 —0.0057
(0.0053) (0.0054) (0.0063)

Involuntary - CEO death 0.0143 0.0252
(0.0216) (0.0243)

Involuntary - CEO Illness —0.0044 —0.0039 -
(0.0135) (0.0152)

Involuntary - Job performance —0.0120* —0.0128* -
(0.0064) (0.0066)

Involuntary - Personal issues —0.0003 —0.0007 -
(0.0202) (0.0203)

Departure - Other 0.0180* 0.0181* -
(0.0094) (0.0098)

Voluntary - New opportunity —0.0167 —0.0183 -
(0.0152) (0.0157)

R? 0.0541 0.0571 0.0431

Adj. R? 0.0312 0.0330 0.0209

Num. obs. 721 683 485

Controls Yes Yes Yes

***p < 0.01; 7 p < 0.05;*p < 0.1

TABLE C.1: Results with different sub-samples
Note: Shows robustness of results to other subsamples of the data.
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C.2 Anonymized excerpt of a positive sentiment announce-

ment

[Company] announced today that [new CEO] has been named the company’s next chief ex-
ecutive officer, effective Jan. 1, 2015. He was also elected to the company’s board of directors,
effective immediately. [New CEO] currently serves as president and chief operating officer
responsible for leading and running the company’s global operations.

"I am honored to have the opportunity to lead our great company and team into the
future," [New CEQ] said. "Under previous leadership, we have made exceptional progress
creating a high-performance, results-focused company. My commitment is to build on that
success by accelerating our pace of progress. This is an exciting time, with tremendous
opportunities, and all of us at [Company] are committed to leveraging our core model to
achieve new levels of value-creation. I look forward to working with my colleagues to ex-
tend our more than 100-year record of success."

C.3 Anonymized excerpt of a neutral sentiment announce-

ment

[Company] said early Wednesday that president and CEO [previous CEO] will serve as exec-
utive chairman and that chief operating officer [new CEO] will assume the role of president
and CEO. ...

[New CEQ] joined [company] in 1994 and served as chief administrative officer, senior
vice president, general counsel and secretary before being promoted to chief operating offi-
cer.

C.4 Anonymized excerpt of a negative sentiment announce-

ment

[Company] co-founder and Chairman [New CEQ] is returning to the helm as the company
faces declining subscribers and a changing pay-TV industry.

[New CEO] co-founded [Company] in 1980 and has held executive positions including
president and CEO during his tenure. [Company] is facing a changing pay-TV landscape as
more viewers stream services like [Competitor 1] and [Competitor 2] and cable channels like
[Competitor 3] begin to offer standalone streaming services for its own programming.
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C.5 Results when balanced and neutral are differentiated

Model4 Model4B Model4N Model5 Model5B Model 5N
Negative 0.0223 0.0213 0.0246
(0.0184)  (0.0196) (0.0240)
Positive 0.0354***  0.0344***  0.0377**
(0.0110)  (0.0129) (0.0189)
Neutral —0.0033
(0.0220)
(0.0129) (0.0189)
Balanced 0.0033
(0.0220)
Sentiment < 0 0.0232 0.0256 0.0221
(0.0184)  (0.0239) (0.0196)
-0to 0.9 0.0369***  0.0393* 0.0358**
(0.0130)  (0.0201) (0.0147)
-1t01.9 0.0296***  0.0320* 0.0285**
(0.0113)  (0.0190) (0.0132)
-2t02.9 0.0424***  0.0449** 0.0413***
(0.0118)  (0.0193) (0.0135)
- 3 or higher 0.0404***  0.0428**  0.0393***
(0.0119)  (0.0194) (0.0137)
- balanced 0.0035
(0.0220)
- neutral —0.0035
(0.0220)
R? 0.0555 0.0555 0.0555 0.0623 0.0624 0.0624
Adj. R? 0.0319 0.0305 0.0305 0.0348 0.0335 0.0335
Num. obs. 738 738 738 738 738 738

p < 0.01;*p < 0.05 *p < 0.1

TABLE C.2: Results with neutral and balanced differentiated
Note: Shows robustness of results to when balanced and neutral sentiments are
treated as distinct from one another. Model 4 and 5 are the same as Model 4 and 5
in Table 5.7. The suffix B indicates that "balanced" represents the baseline group,
and the suffix N indicates that "neutral” represents the baseline group.
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C.6 Histogram of age if age reported

0.06
|
|

0.04
|

Density

0.02
|

1 m e

| | T | |
30 40 50 60 70

0.00
|

FIGURE C.1: Distribution of the variable age when age is reported
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C.7 Summary statistics by MBA reporting

Variable N Mean SD Min Max
MBA not reported
CAR 656  -0.00313 0.06342 -0.26533 0.30261
Sentiment 656 1.95059 1.13278 -1.60944 4.61512
Gender 656
... Male 606  92.378%
... Female 50 7.622%
ROE 656 0.11165 0.39749 -3.61598 4.19044
Ann. length 656 318.09451 169.79452 25 1234
Turnover reason 656
... Voluntary - Retirement 434 66.159%
... Involuntary - CEO death 10 1.524%
... Involuntary - CEO illness 21 3.201%
.. Involuntary - job performance 114 17.378%
... Involuntary - personal issues 9 1.372%
... Other 52 7.927%
... Voluntary - New opportunity 16 2.439%
MBA reported
CAR 82 0.00971 0.06237 -0.15218 0.22521
Sentiment 82 2.51134 096714 0.25131 4.46591
Gender 82
... Male 78  95.122%
... Female 4 4.878%
ROE 82 0.12372 0.17254 -0.45343 0.79539
Ann. length 82 43293902 178.70573 191 1366
Turnover reason 82
... Voluntary - Retirement 51 62.195%
... Involuntary - CEO death 0 0%
.. Involuntary - CEO illness 2 2.439%

.. Involuntary - job performance 19  23.171%
... Involuntary - personal issues 1 1.22%
.. Other 6 7.317%
3

... Voluntary - New opportunity 3.659%

TABLE C.3: Summary statistics by MBA reporting
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C.8 Summary statistics by age reporting
Variable N Mean SD Min Max
Age not reported

CAR 528  -0.0005 0.0676 -0.2653 0.3026
Sentiment 528 1.9437 1.1901 -1.6094 4.6151
Gender 528

... Male 485  91.86%

... Female 43 8.14%

ROE 528 0.0912 0.3857  -3.616 4.1904
Ann. length 528 313.9886 175.3479 25 1234
departure_code 528

... Voluntary - Retirement 345  65.34%

... Involuntary - CEO death 8 1.52%

... Involuntary - CEO illness 16 3.03%

... Involuntary - job performance 88  16.67%

... Involuntary - personal issues 8 1.52%

... Other 49 9.28%

... Voluntary - New opportunity 14 2.65%

Age reported

CAR 210  -0.0048 0.0513 -0.1696 0.1766
Sentiment 210 2.1868 0.9381  -0.619 4.4659
Gender 210

... Male 199 94.76%

... Female 11 5.24%

ROE 210 0.1679 0.3568 -0.8127 3.2289
Ann. length 210 373.2619 165.1512 40 1366
Turnover reason 210

... Voluntary - Retirement 140  66.67%

... Involuntary - CEO death 2 0.95%

... Involuntary - CEO illness 7 3.33%

... Involuntary - job performance 45  21.43%

... Involuntary - personal issues 2 0.95%

... Other 9 4.29%
5

... Voluntary - New opportunity 2.38%

TABLE C.4: Summary statistics by age reporting
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C.9 Results with different event windows

Model 3 Model 3 Model 3 Model 3

-2/+2 -3/+3 -1/+2 -1/+3
Sentiment 0.0054***  0.0060"**  0.0049**  0.0048**
(0.0020) (0.0022) (0.0019) (0.0020)
MidCap —0.0127**  —0.0176*** —0.0107** —0.0124**
(0.0057) (0.0057) (0.0052) (0.0052)
SmallCap —0.0043 —0.0057 —0.0063  —0.0090
(0.0062) (0.0061) (0.0057) (0.0057)
Involuntary - CEO death 0.0090 0.0122 0.0069 0.0077
(0.0180) (0.0160) (0.0182) (0.0182)
Involuntary - CEO Illness —0.0069 —0.0050 —0.0033  —0.0055

(0.0096) (0.0112) (0.0087) (0.0112)
Involuntary - Job performance —0.0113* —0.0124*  —0.0122** —0.0109*
(0.0063) (0.0068) (0.0058) (0.0062)

Involuntary - Personal issues 0.0120 —0.0006 0.0134 0.0086
(0.0202) (0.0228) (0.0177) (0.0186)
Departure - Other 0.0182* 0.0172 0.0101 0.0127
(0.0110) (0.0110) (0.0096) (0.0101)
Voluntary - New opportunity —0.0136 —0.0139 —0.0067  —0.0038
(0.0101) (0.0105) (0.0080) (0.0070)
Insider 0.0001 —0.0007 —0.0021 —0.0022
(0.0054) (0.0059) (0.0050) (0.0053)
Female 0.0008 —0.0042 —0.0023 —0.0074
(0.0090) (0.0087) (0.0078) (0.0081)
MBA reported 0.0112* 0.0136* 0.0120** 0.0145**
(0.0067) (0.0076) (0.0060) (0.0067)
Age reported 0.0007 —0.0031 0.0008 —0.0021
(0.0040) (0.0046) (0.0037) (0.0041)
R? 0.0486 0.0504 0.0457 0.0482
Adj. R? 0.0262 0.0279 0.0231 0.0257
Num. obs. 738 738 738 738

“5p < 0.01; *p < 0.05; *p < 0.1

TABLE C.5: Results with different event windows
Note: Shows robustness of results to different specifications of the event window.
Model 3 (full specification) is used in each case.
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C.10 Results with CAPM model of returns

CAPM
Sentiment 0.0034*
(0.0020)
MidCap —0.0117*
(0.0050)
SmallCap —0.0077
(0.0056)
Involuntary - CEO death 0.0028
(0.0185)
Involuntary - CEO Illness —0.0013
(0.0064)
Involuntary - Job performance —0.0151**
(0.0060)
Involuntary - Personal issues 0.0017
(0.0141)
Departure - Other 0.0079
(0.0102)
Voluntary - New opportunity —0.0137
(0.0102)
Insider —0.0035
(0.0050)
Female 0.0020
(0.0078)
MBA reported 0.0126"*
(0.0058)
Age reported 0.0032
(0.0037)
R? 0.0493
Adj. R? 0.0269
Num. obs. 738

***p < 0.01; " p < 0.05; *p < 0.1

TABLE C.6: Results with CAPM model of returns

Note: Shows robustness of results to use of CAPM model for estimating abnormal

returns.



118

Appendix C. Appendix to Chapter 5

C.11 Density functions of covariates and CAR
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C.12 Anonymized version of "passing the torch"

“[Company] announced today that its Board of Directors has elected [new CEO], 51, to suc-
ceed [previous CEO] as president and chief executive officer (CEO).

[New CEQ], who currently serves as a [Company] group president, joined [Company]
in 1998 as vice president of manufacturing for [subsidiary]. In 2007, Mr. Allman became
president of [subsidiary]. In 2011, he was promoted to group president and has responsibil-
ity for [Company’s] Plumbing and North American Cabinet businesses. He holds a Mechan-
ical Engineering degree from General Motors Institute (Kettering University) and an MBA
from the University of Michigan.

[New CEQ] will replace [previous CEO], 65, who is retiring after a 37-year career with
[Company]. [Previous CEO], only the third CEO in Masco’s 85-year history, was elected
CEO in July 2007. [Previous CEQO], will complete his current term on [Company’s] Board of
Directors.

"l am pleased and excited that [new CEO] will succeed me as [Company’s] president
and CEO," said [previous CEO]. "[New CEO] has a demonstrated track record of results
reflecting his strong leadership and operational skills. [New CEQ] has not only played an
integral role in developing our strategies to strengthen our brands and improve our exe-
cution, he has also led large, complex businesses in executing against these strategies for
growth and value creation. I have worked closely with [New CEO] and our leadership team
over the past several years and we have established the foundation on which [Company]
can build a successful future.”

Chairman of the Board of Directors, stated, "The board is delighted to elect [New CEO]
as [Company’s] president and CEO. With his knowledge of [Company] and its people, his
operational expertise, his customer relationships and his skill in leading large organizations,
we are confident that this will be a seamless transition. We strongly believe that [new CEO],
leading the outstanding management team that we have across the enterprise, will continue
to drive value creation for our shareholders."

The Chairman continued, "On behalf of the board and [Company’s] employees, we
thank [previous CEQ] for his tireless commitment and numerous contributions to [Com-
pany’s] success during his 37-year career. During his tenure with the company, [previous
CEO] has proven himself to be a strong and stable leader during periods of growth as well
as during our more challenging times. His leadership, including his courage and positive
energy, has guided us through difficult times and has positioned [Company] to take advan-
tage of the recent improvement in housing dynamics as evidenced by our 2012 and 2013
performance. We also appreciate his willingness to continue to lead [Company] past age
65, as our board worked on his succession. It has been a great relationship and we wish
[previous CEO] an enjoyable and rewarding retirement."
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