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This paper investigates a corporation’s risk management response to highly
dynamic risks. Using a unique data set on the German terrorist insurance market,
the paper tests whether corporate risk managers have a clear understanding of the
probability distribution of highly dynamic risks or if risk managers learn from
severe losses and base their decisions upon day-to-day experience. The paper
further investigates whether risk managers become more confident in their risk
management decisions over time. For this purpose, we apply Viscusi’s prospective
reference theory to a corporate context. We find that firms learn from single events
when making their risk management decisions, and that risk managers become
more confident with their risk management decisions over time.
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Introduction

Recent developments, such as the financial crisis and the emergence of terrorism
as a global security problem, serve as a reminder that corporations face a large
number of highly dynamic risks. However, the literature on corporate risk
management largely assumes that risks are stable over time. According to our
knowledge, there is no (empirical) research on how corporations process the
inflow of new information on risks that may themselves be subject to drastic
changes over time. We refer to these risks as dynamic risks.

The present paper aims to close the gap in the literature on corporate
risk management by proposing some theoretical considerations of how
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corporations process new information on dynamic risks. Using a unique data
set on the demand for terrorism insurance in Germany, we are able to test if
corporations learn from single loss events and if they grow confident in their
assessment of a highly dynamic risk.

Corporate risk managers buy insurance according to their assessment of
risks, for example their estimates of losses and probabilities. If a risk manager’s
assessment of risk is well-founded, then the loss experience over a short period
of time, that is the occurrence of losses or, equally, their absence, will not lead
to a change in a firm’s demand for insurance. However, if there is only little
relevant data to assess the risk or the probability distribution of a potential
loss, every new information is most likely to shift the probability distribution of
risk managers such that single events may lead to changes in the insurance
demand.

Our analysis is divided into three sections. First, we refer to the theory of
corporate risk management. We then present some theoretical considerations
concerning the way corporations process new information on dynamic risks.
These considerations are based on Viscusi’s1 prospective reference theory. We
argue that Viscusi’s1 prospective reference theory that has originally been
developed for individual decision-making can be extended to a corporate
context. Finally, we derive two hypotheses that we verify empirically.

Second, we discuss the nature of terrorism and the institutional arran-
gements of corporate terrorism insurance in Germany. We introduce our
data set that contains firm-level information on all terrorism insurance
purchases through the single German government-sponsored terrorism
insurer. The data set spans the period from November 2002 until March
2007. During this period, corporations in Germany were confronted with
inconclusive information about their terrorism exposure. After September 11,
2001 (henceforth 9-11) and until March 2004, Western Europe and North
America were spared from large terrorist attacks. Since then, terrorists have
successfully targeted Spain and the United Kingdom, and a number of failed
plots have been reported in Germany, several other European countries, and
the United States. The data have a few characteristics that make them
particularly suited for our analysis. Among them is the fact that the terrorism
insurer did not change its prices during the observation period and that the
insurance premium considers only very few factors.

Third, we proceed with our empirical investigation that considers both
aggregate and firm-level demand for terrorism insurance through the
government-sponsored terrorism insurer. For instance, we test if recent
terrorist activity has a significant impact on the demand for terrorism

1 Viscusi (1989).
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insurance. Further, using firm-level data, we examine whether risk managers
become more confident in their risk management decisions and how the
willingness to reverse past risk management decisions changes over time.

The main results of the analysis are the following. First, we find evidence
that corporations learn about their probability of falling victim to a dynamic
risk using a mechanism that allows for dynamic updating. Recent attacks and
the amount of time that has passed since 9-11 have significantly influenced
firms’ risk management decisions. Second, firms become more confident in
their risk management decisions over time, while the willingness to reverse past
risk management decisions decreases. Thus, once firms become more familiar
with terrorism risk they treat the risk less like a highly dynamic risk.

Theory of risk management and its extension to dynamic risks

There is an extensive and huge debate in the literature regarding why firms’
risk management differs from that of risk averse individuals.2 Without
repeating this debate, we know that due to different kinds of transaction costs
corporations try to maximize a concave function. Thus, although a firm’s
shareholders can diversify risks on financial markets, the firm still behaves as
if it were risk averse. This behaviour is reinforced by the particular role that
the individuals comprising a firm’s management play for the firm’s risk
management decisions.3

This implies that the results derived from the expected utility model might
also hold in a corporate environment. The classic theory on insurance demand,
that is Schlesinger,4 assumes a given loss probability distribution. The
consequence of this assumption is that single losses should not change the
demand for insurance if insurance premiums are constant. Yet, this may not
necessarily hold if the risk manager is confronted with a dynamic risk that
is subject to drastic changes. Hence, for dynamic risks, risk managers might
have little experience, such that single losses may change the assessment of
those risks, and consequently the demand for insurance. This learning process
on probabilities is reflected in Viscusi’s1 prospective reference theory.5

2 See MacMinn and Garven (1999) for a discussion and references. See Cole and McCullough

(2006) for a recent study on insurers demand for (international) reinsurance.
3 This argument is also stressed by Aunon and Ehling (2008). Further, in an empirical study Hoyt

and Khang (2000) find that managerial entrenchment has significant impact on a firms’

insurance demand.
4 Schlesinger (2000).
5 Behavioural economists have shown that individuals use a number of heuristics when assessing

the probability of rare occurrences. Among them is the well-known availability heuristic

(Tversky and Kahneman, 1973).
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Prospective reference theory assumes that decision-makers use a dynamic
Bayesian process to determine the probability of uncertain events. In the
bivariate model of Viscusi’s1 prospective reference theory, the decision-maker
has a prior belief of an event’s probability (q). This prior belief is weighted with
a parameter g. This parameter corresponds to the individual’s confidence in its
prior belief. In the periods after this prior belief have been formed, the decision-
maker views x additional trials. In these trials, he observes the outcome in
question z times. As a result of his prior knowledge, the number of additional
trials, and their outcomes, the decision-maker then forms a posterior probability
p*. One obtains this posterior probability by combining the prior information q
and p, where p denotes the number of outcomes (z) divided by the additional
number of trials (x). In turn, p is then weighted using x:

p� ¼ gqþ px
gþ x

: ð1Þ

The posterior probability p* can be used to generalise the expected utility
model.6 It has, as Viscusi (p. 237)1 stresses “the same mathematical properties
as a standard probability measure”.

Prospective reference theory has been empirically tested in a number of
studies.7 Viscusi and O’Connor8 analyse the risk assessment of workers in the
chemical industry. In their study they provide workers, who had previous
experience with handling chemicals, with additional information (hazard
warnings) on new chemicals that were to be used on their job. They find that
even very experienced workers place a great weight on the new information
about dangerous chemicals. The posterior probability is greatly influenced by
the new information (x/g is very large). Viscusi and Evans9 extend the analysis
of workers’ decision processes to reflect the significantly different probabilities
reported by workers and those implied by their behaviour. Jakus and Shaw10

find that hazard warnings influence anglers’ choices by investigating the impact
of fish consumption advisories on recreational fishing. More specifically, they
observe that an increasing severity of hazard warnings leads to higher percei-
ved risk. Considering that terrorism risk has changed dramatically and that
terrorism has had a great influence on society, it provides an interesting case of
how corporate risk management reacts to a dynamic risk.

6 See Viscusi (1989) for an in-depth discussion of the predictive power of prospective reference

theory.
7 Nevertheless, there exists, as Harless (1993) shows, some experimental evidence that the

predictions of the prospective reference theory are violated in lottery experiments.
8 Viscusi and O’Connor (1984).
9 Viscusi and Evans (2006).

10 Jakus and Shaw (2003).
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Terrorism and terrorism insurance in Germany

Terrorism risk

The 9-11 terrorist attacks have created an unprecedented level of destruction.
Using civilian aircraft against buildings, the terrorists killed 2,87111 people,
destroyed or severely damaged 31.1 million sq.ft. of office space12 and caused
one of the most expensive insured losses in history. The inflation adjusted
insured damage of 9-11 is only surpassed by the losses from the hurricanes
Katrina, 2005, and Andrew, 1992.13 The bombings in Madrid in 2004 and
London in 2005, and a number of attempted attacks have since then served as
reminders that the struggle against terrorism is going to last a long time.
Governments have responded to the terrorist threat by passing legislations
aimed at protecting citizens, engaging in military operations, increasing defense
spending, and by intervening on the terrorism insurance markets. Yet, terrorism
does not only affect governments. It is also a major challenge for corporate risk
managers. This challenge is to a large part due to the more recent changes in
terrorists’ tactics.

United States Department of State14 provides a commonly used definition of
terrorism: Terrorism is the “premeditated, politically motivated violence
perpetrated against noncombatant targets by subnational groups or clandes-
tine agents, usually intended to influence an audience”. Terrorism itself is not
new, although its nature has changed drastically. Over the last 20 years,
terrorists’ motivations, organisational structures, and goals have evolved.
From the 1960s to the 1980s, terrorism was predominately inspired by
separation, racism, Marxist ideology, nationalism, and economic inequality.15

The respective groups, among them the German “Red Army Faction”, were
characterised by well-defined command and control structures. They had
distinct objectives and their trained members were full-time planning,
preparing, and executing attacks.16 Owing to these characteristics, terrorism
was considered to be a mainly domestic and regional risk. With the exception
of countries like Great Britain, Spain, and South Africa with a history of
regional conflicts, terrorism was included in standard fire insurance contracts.

Today terrorism is no longer seen as mainly a domestic risk. During the last
decades, additional motives for terrorism have appeared, different kinds of
organisational structures have emerged, and terrorists’ actions have gained

11 National Obituary Archive-Honor Roll (2007).
12 Fuerst, 2005.
13 Swiss Re, 2006.
14 United States Department of State (2004, p. xii).
15 Wilkinson, 1986.
16 Hoffman, 1997.
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lethality.17 Moreover, as discussed in Enders and Sandler18, the 1979 takeover
of the American embassy in Teheran marked the rise of a new kind of terrorism
that aims at establishing an Islamic state. The shift towards religiously-inspired
terrorism, that is Rapoport’s19 “Fourth Wave”, has significant implications for
potential attacks because religious groups might even view civilians to be
legitimate targets. These authors argue that post Cold War terrorist groups
have also become more amorphous: their members are often times living
“regular” lives, and international networks, such as Al-Qaeda, have gained
importance. Terrorism’s highly dynamic20 nature sets terrorism apart from
most other risks that corporations face.

As terrorism is a highly dynamic risk, we hypothesize that corporations’
risk management decisions are governed by a process that allows for learning.
A process that allows for a dynamic updating of probabilities is Viscusi’s1

prospective reference theory. Applying this theory to the risk managers’
decision problem of how to insure against terrorism we expect to observe two
effects:

Claim 1 (A) Learning Hypothesis: Recent terrorist activity has a strong
influence on the demand for terrorism insurance. Thus, if firms believe that
their knowledge of terrorism risk is not well-founded we would expect them to
update their terrorism risk management. Expressed in terms of the prospective
reference theory, (A) tests if xi>0.

Claim 2 (B) Confidence Hypothesis: Firms will grow more confident in their
risk management decisions over time. If this is the case we would expect that
over time firms will start to treat a dynamic risk in a similar manner to a more
conventional risk. Expressed in terms of the prospective reference theory,
(B) tests if x/g decreases over time the more a firm has been insured against
terrorism.21

Institutional arrangements for terrorism insurance in Germany

The events of 9-11 have resulted in important changes on terrorism insurance
markets in a number of countries including Germany. Before this date

17 Enders and Sandler, 2000.
18 Enders and Sandler (2006, pp. 47–50).
19 Rapoport (1984, 2004).
20 Kunreuther et al. (2003) use the term “dynamic uncertainty”.
21 More precisely, g marks the weight of the prior information collected in periods 0,y, t�1,

while x, on the other hand, marks the weight of the new information available in period t.
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terrorism claims in Germany were regularly included in standard fire insurance
contracts.22 Although discussions about excluding terrorism risk from regular
insurance contracts can be found in the German insurance literature from the
1970s and 1980s, a period during which the country experienced a number
of terrorist attacks (i.e., the attacks on the Olympic Games in Munich, 1972,
and various attacks conducted by the leftist Red Army Faction), the
insurance industry saw no need to exclude these risks from standard fire
insurance contracts.23 Since terrorism risk was covered by a corporation’s
fire insurance contract, risk managers did not need to treat terrorism risk
separately. However, 9-11 heavily affected Munich Re and Allianz.24 As a
consequence, starting from January 2002, terrorism risk was excluded from
commercial fire insurance contracts in Germany and the German government
intervened by offering reinsurance coverage for terrorism insurance.

Although Germany is not the only country where the government reinsures
terrorism risk, there are some particularities that distinguish the country’s
terrorism insurance scheme.25 Owing to the regulation in Germany, government-
sponsored terrorism insurance is only available from one insurer, Extremus
AG. Extremus AG, a public–private partnership, was founded in 2002, and is
owned by 16 private insurance companies. Extremus is 100 per cent reinsu-
red for claims up to h10 billion. The layer up to h2 billion is provided by the
private insurance market. The layer between h2 billion and h10 billion is
reinsured by the German government. Corporations interested in government-
backed terrorism insurance must purchase their coverage through Extremus.
The terrorism insurance contracts are highly standardised.26 Thus, they allow us
to compare purchasing patterns over time.

The primary insurance contracts offer compensation for property losses
(buildings and content), direct business interruption losses, and clean-up costs
caused by an act of terrorism. The contracts are designed as upper limit
policies. For this type of contract the policyholder’s payout is the minimum
of the loss due to a terrorist attack, and the upper limit (UL) selected when
purchasing the contract. Another particularity of the German terrorism
insurance scheme is that only very few risk characteristics are used to determine
the terrorism insurance premium. The premium is calculated mainly by
accounting for the policyholder’s maximum possible loss (MPL) a number that

22 Exclusions for terrorism risk were only regularly observed in countries, such as Great Britain,

Northern Ireland, Israel, Spain, and South Africa, with a history of regional conflicts.
23 The articles include Schmidt and Gerathewohl (1973) and Hübner (1981).
24 Hartwig, 2002.
25 See Michel-Kerjan and Pedell (2005) for a discussion on other terrorism insurance schemes.
26 Terrorism insurance for policyholders with total insured values of less than 25 million are

available through regular insurance contracts.

Christian Thomann et al.
Corporate Management of Highly Dynamic Risks

63



is obtained from the fire insurance contract and the upper limit (UL), which is
selected by the policyholder. It should be noted that during the time period
studied, Extremus did not adjust its premiums.

Empirical analysis

The data

The data set includes all contracts sold by the government-sponsored insurer
from the company’s foundation in the fourth quarter of 2002 through the first
quarter of 2007. There are more than 1,000 observations per year in the data
set. It provides detailed information on the policyholders and the policies
purchased. It names the policyholder, his address, and the nature of the
business. In addition, the data set contains the inception and expiration date of
the policy, MPL, and UL. There are data on 5,614 terrorism insurance
contracts. Considering renewals, we have 2,023 different insurance contracts.
At the end of our observation period 1,036 contracts are still in force. The
policyholders come from 18 industries. Most contracts (i.e., 2,424) are bought
by real estate corporations. Many contracts are also bought by businesses from
the financial sector. This is reflected by the fact that 513 contracts are
purchased by banks, 665 by insurance companies, and 530 by real estate
investment funds. Table 1 presents the number of policyholders by industry
and year.

The data are highly skewed due to a small number of very large insurance
contracts and a large number of smaller contracts. This skewness is reflected
in the significant difference between the mean (h419 million) and the median
(h55 million) of MPL. Consequently, Extremus’ premium income depends
greatly on its largest policyholders. The largest 10 contracts contribute to
19 per cent of total premium income. The largest 100 contracts (1.7 percentile)
paid 66 per cent of the total premium the company collected. The mean
(median) terrorism insurance premium is h67,095 (h11,201).

Comparing the numbers from our data set with the overall market-level data
reported by the Association of German Insurers it becomes clear that terrorism
insurance is not equally attractive for all of the 40,000 corporations in
Germany that are eligible to purchase a separate terrorism insurance policy. Of
these 40,000 corporations, only 2.9 per cent have decided that the benefits of
a terrorism insurance policy outweigh its costs. The market penetration
increases significantly with the size of the company: 21 per cent (2003) and
15 per cent (2004) of the 60 largest corporations (MPL>h5 billion) purchase
terrorism insurance. Table 2 provides the descriptive statistics with respect
to the demand for terrorism insurance through Extremus. The table shows that
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the mean relative amount of coverage purchased (quotient of MPL and UL)
is 86 per cent. A large part of the policyholders, 2,357 of 5,614, even purchase
full insurance.

The low percentage of German firms purchasing terrorism insurance
through Extremus poses questions. Unfortunately, there is no study readily
available that compares the number of terrorism insurance policies sold
through Extremus to the overall number of such policies sold in Germany.
Yet, there exists evidence suggesting that Extremus captures a very large part
of the total demand for terrorism insurance and that a very large part of the
corporations eligible for purchasing terrorism insurance in Germany in fact has
decided to self-insure. This assessment is supported by the replies to a small
marketing campaign, aimed at large corporations, which Extremus conducted
in 2003/4. Using the answers to this campaign, we find that only a very small
percentage of the firms, namely 15 per cent, had actually purchased terrorism
coverage through other insurers.27 Among the firms purchasing terrorism

Table 1 Policyholders by industry 2002–2007

2002/3 2004 2005 2006 2007 2002–2007

Banks, Asset Managers 99 111 106 105 92 513

Construction 19 19 31 23 13 105

Utilities 19 16 16 14 13 78

Airports 26 22 20 22 17 107

Stores 36 37 42 46 42 203

Real Estate 490 452 460 530 492 2424

Real Estate Inv Funds 96 100 107 120 107 530

Churches, Foundations 21 20 19 21 17 98

Hospitals 9 5 7 7 7 35

Art, Fairs 12 10 11 10 9 52

Logistics 11 15 14 15 12 67

Media, IT 34 33 31 31 24 153

Other 18 22 21 23 18 102

Local Authorities 32 18 18 18 15 101

Tourism 26 31 38 43 32 170

Heavy Industry 28 31 36 35 23 153

Transportation 10 11 12 11 12 56

Insurance 194 118 127 121 105 665

Total 1,180 1,072 1,117 1,195 1,050 5,614

27 Twenty institutions responded to the marketing campaign conducted by Extremus. Nine of

these were, at some point between 2002 and 2007, members of the German large cap DAX30

index. Of the 20 replies to this campaign there were only three firms indicating that they had

purchased terrorism insurance through a different insurer. Four firms showed interest in buying
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insurance through a competitor to Extremus are a bank, a construction
company, and an industrial firm. In addition, the characteristics of the firms
contained in the marketing campaign and which do not purchase terrorism
insurance do not exhibit any systematic differences relative to the firms that
have been buying terrorism insurance.

The regression analysis that the section “Regression analysis of aggregate
demand” presents uses monthly data on the change in policies insured
(DPolt) and the change in premium income (DPInct).

28 The mean of DPolt
is equal to 3.97. Nevertheless, the mean of DPInct is negative (h�38,682).
The negative mean of DPInct can be explained by the cancellation of some
very large policies between May 2003 and March 2007. All contracts are
due for renewal in January. We consequently observe the largest variation

Table 2 Descriptive statistics terrorism insurance contracts 2002–2007

2002/3 2004 2005 2006 2007 2002–2007

Degree of Mean 0.85 0.86 0.85 0.86 0.87 0.86

Coverage Median 1.00 1.00 1.00 1.00 1.00 1.00

Net premium Mean 89,014 73,207 59,934 57,151 56,220 67,095

(h) Median 9,558 11,246 11,389 11,654 12,858 11,201

MPLa (’000 h) Mean 554,000 377,000 378,000 365,000 415,000 419,000

Median 48,300 54,200 55,800 586,000 61,100 55,000

ULa (’000 h) Mean 71,200 73,000 75,600 80,700 85,800 77,200

Median 43,300 46,400 47,600 50,000 50,300 47,800

aIncludes only contracts, where MPL Property, respectively, MPL Business Interruption>0.

MPL – maximum possible loss, UL – upper limit of compensation.

terrorism insurance through Extremus. The reasons presented by the other 13 firms for not

purchasing terrorism insurance ranged from assessments that the firms are not particularly at

risk to doubts about the usefulness of purchasing a coverage against a specific risk in a single

country. Among the four firms that wanted to purchase terrorism coverage through Extremus

are a transportation firm, an asset manager, a firm that belongs to the category “heavy

industry”, and a very large bank (total assets>100 billion). The mean of total assets (2004) of

the three non-banks is 1.5 billion. There are three firms, among them one very large bank (total

assets>100 billion), one firm from the transportation sector, and a construction firm that

replied that they were purchasing terrorism insurance through a different supplier. The mean of

total assets (2004) of the two non-banks is 4.3 billion. The mean of total assets of the firms that

self-insure are 10.1 billion (data on total assets are not available for two firms). These firms

belong to the following sectors: Transportation (2), Heavy Industry (8), Media, IT (2), and

Utilities (1).
28 Considering that Extremus was founded in November 2002 and that it took the insurer some

time to establish its customer base, we only report our descriptive statistics from May 2003

onwards. Similarly, our regression analysis only uses data since May 2003.
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during the month of January: E(DPInct|t¼January)¼h�1,289,924 and
E(DPolt|t¼January)¼h�93.75, respectively. Table 3 presents the descriptive
statistics.

Regression analysis of aggregate demand

To test the learning hypothesis we limit our analysis to a time series approach
of aggregate demand. The analysis focuses on large-scale terrorist attacks on
the member states of the European Union. Such events have, so far, been rare.
To reflect this fact and to accentuate that our study focuses on a risk that is
new to corporate risk managers, we use the following selection criteria. We
include large-scale terrorist events that occurred in member states of the
European Union and which resulted in 50 or more casualties. In addition to
this evidence and to highlight the particular relevance of terrorism risk in
Germany, we also include the attempted attacks in Germany that might have
led to a similar number of casualties. We searched the Global Terrorism
Database29 and confirmed the attempted attacks on German soil by consulting
the annual report of the German Federal Office for the Protection of the
Constitution.30 Our selection criteria provided us with the following events: the
attacks on Madrid (11 March 2004), London (7 July 2005), and the attempt to
bomb two trains in Germany (31 July 2006). We proceed as follows: first,
accounting for the particularities of our data, we formulate our estimation
equations. Second, we test whether recent terrorist activity has led to changes
in the aggregate demand for terrorism insurance in Germany. Third, we
examine how well our models predict the developments of the German
insurance market by conducting a set of out-of-sample forecasts.

Table 3 Descriptive statistics

Variable Observations Mean Std. Dev Min Max

DPolt 46 3.978261 37.8168 �130 101

DPolt|t=January 4 �93.75 42.08226 �130 �48

DPolt|taJanuary 42 13.28571 20.48234 �39 101

DPInct 46 �38,682.87 599,721 �3,083,156 1,792,691

DPInct|t=January 4 �1,289,924.00 1,316,615 �3,083,156 �96,384

DPInct|taJanuary 42 80,482.99 317,216 283,916 1,792,691

DPolt – Change in the number of policies sold in period t from period t�1.

DPInct – Change in premium income in period t from period t�1.

29 GTD, 2010.
30 Verfassungsschutzbericht, 2006.
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We use monthly data on: (A) the change in the number of policies insured
with Extremus, and (B) the change of premium income generated. The fact that
the insurance contracts expire at the end of the calendar year results in 96.9 per
cent of all contracts expiring in December. The same rule leads to a great
number of contracts incepting in January (82.3 per cent). Nearly all contracts
(97.7 per cent) sold in January end in December. Of the total net premium
income of h377 million, 82 per cent was generated by contracts starting in
January and 99 per cent can be attributed to contracts ending in December.
Since contracts tend to be purchased for the whole year, we also see most of the
change in premium income occurring in January.

Standard unit root tests (i.e., Dickey–Fuller) suggest that the two series
are stationary at the standard significance levels. Further, our series do not
appear to be serially dependent.31 In addition, we use robust standard errors
in all estimations. We estimate two regression models:

DPolt ¼ ba0 þ ba1Januaryþ
X3

i¼1

aaiAttacki þ
X3

i¼1

jaiInteri þ ea; ðAÞ

DPInct ¼ bb0 þ bb1Januaryþ
X3

i¼1

abiAttacki þ
X3

i¼1

jbiInteri þ eb; ðBÞ

where i denotes the Madrid, London, and the attempted attacks on the
German trains, respectively. The models explain the change in the number of
policies (DPolt) and the change in premium income (DPInct) in a given month
with the help of dummy variables denoting January (January), the months
following an attack (Attacki), and interaction variables (Interi). Assuming that
it may take some time for corporations to revise their risk management
strategies we set the Attacki (i¼1, 2, 3) variables equal to one for the month of
the attack and the three months afterwards.32 The interaction variables (Interi)
are binary variables that are set to equal 1 for the January following the
respective attack and zero otherwise. The interaction term thus captures the
effect of a terrorist attack on the policyholders’ tendency to renew their
contracts following an attack.33

31 Those results have not been reported to economize on space, but they are available upon

request from the authors.
32 We have also experimented with dummy variables for up to six months following an attack.

However, none of the additional coefficients were significant and the results above did not

change. A possible explanation has to do with the low variability in the number of contracts

purchased and/or terminated throughout the year (see Table 6 for details).
33 One may argue that the interaction terms capture a larger amount of year fixed-effects that may

influence a firm’s demand for insurance, in addition to the three terrorist events. In a separate
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If the estimation shows that both coefficient vectors ai0s and ji
0s are not

significantly different from zero we must conclude that the data do not support
the learning hypothesis described above. Finding that the attack variables are
significant and positive, we would conclude that terrorist attacks lead to a
shock in demand. Finding positive coefficients for the interaction variables
would imply that terrorist attacks have a significant effect on the demand for
insurance of Extremus’ customers.

Table 4 reports the estimation results. The results indicate that in the first
months following an attack there is no significant change in the demand for

Table 4 Ordinary least square estimates

Regression A Regression B

DPolt DPInct(h thousands)

January �144.65*** �3,181,946***

(21.43) (332,573)

Attack1 �5.66 �95,672

(11.19) (173,681)

Attack2 �7.99 �85,429

(12.74) (197,744)

Attack3 �3.66 �43,305

(12.74) (197,744)

Inter1 62.00** 1,656,964***

(29.84) (463,1480)

Inter2 82.00*** 2,986,772***

(29.84) (463,148)

Inter3 1.00 2,529,191***

(29.84) (463,148)

Cons. 14.66*** 98,790*

(3.73) (57,894)

N 46 46

R2 0.74 0.75

Robust standard errors in parentheses.

DPolt denotes the change in the number of policies sold in period t from period t�1; DPInct denotes
the change in premium income in period t from period t�1; Attack1 denotes the Madrid attacks;

Attack2 denotes the London attacks; Attack3 denotes the attempted attacks in Germany; Inter1
denotes the January following the Madrid attacks; Inter2 denotes the January following the

London attacks; Inter3 denotes the January following the attempted attacks in Germany.

*Significant at 10 per cent; **significant at 5 per cent; ***significant at 1 per cent.

analysis (not reported but available upon request), we have also experimented with year fixed-

effects that switched to 1 for the years after each attack. Nevertheless, none of the new dummy

variables appeared significant.
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terrorism insurance from previously uninsured corporations. The dummy
variables (Attacki, i¼1, 2, 3) are not significant. Thus, following an attack
previously uninsured corporations do not immediately revise their risk
assessment. Nevertheless, we do find that the terrorist attacks have a
significant influence on the demand for terrorism insurance. The coefficients
of two (three) of the three (three) interaction action terms in Regression A
(Regression B) are significant and greater than zero. Only the coefficient
estimate for Inter3, denoting the effect of the attempted train bombings in
Germany on DPolt in Regression A is not significant.

The estimates provide support for the learning hypothesis. Terrorists’ activity
level observed during the previous 12 months has a strong impact on corporate
insurance decisions in Germany. Owing to these attacks, the aggregate demand
for terrorism insurance through Extremus did not decline as expected during
January in years 2005, 2006, and 2007, respectively, but proved to be rather
stable. Thus, due to the Madrid and London attacks demand for terrorism
insurance has increased on both occasions (see also Table 6). The negative
coefficient for the January variable (�144 for Regression A and – 3.18 million
for Regression B) captures the overall drop in the demand for terrorism
insurance that resulted from the absence of major terrorist attacks on Western
European targets between the foundation of the terrorism insurer in November
2002 and January 2004.

To better understand the data, we further investigate whether corporations
react differently across different location and sector groupings, respectively.
Specifically, we first divide our data into two groups: subgroup (a) (Small
Cities) includes corporations with headquarters located in cities with less than
500,000 inhabitants, while subgroup (b) (Large Cities) concerns those from
larger cities. We estimate two multivariate regression models (where in each
equation the dependent variable is the change in the number of policies sold)
to gain insights into the differences between these groups.

Regressions C confirms the prior finding that the Madrid and London
terrorist events had a positive impact on the demand for terrorism insurance.
While the attempted attacks in Germany do not appear to significantly alter
the demand of the firms in larger cities, they do appear to have lead to an
actual decrease in the demand of the firms in smaller cities. In addition, Table 5
shows that corporations in larger cities purchased more insurance in response
to the three attacks than corporations located in smaller cities. While overall,
according to the Breusch–Pagan test of independence, the two models do
not appear statistically independent, the individual interaction coefficients
are significantly different from each other across the two subgroups at the
10 per cent and 5 per cent significance level, respectively. In addition,
Regression D in Table 5 investigates whether corporations responded
differently to the terrorist attacks according to their sector ( financial vs.
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Table 5 Multivariate ordinary least squares by sector and size

Regression C (Multivariate) Regression D (Multivariate)

DPolt DPolt

(a) (b) (a) (b)

Small Cities Large Cities Non-financial corp. Financial corp.

January �46.88*** �92.53*** �56.25*** �90.156***

(3.69) (10.52) (10.651) (2.709)

Attack1 1.63 1.22 1.25 1.343

(1.93) (5.49) (5.562) (1.415)

Attack2 �0.88 4.47 4.083 �0.489

(2.20) (6.26) (6.333) (1.611)

Attack3 0.13 �1.86 0.083 �1.822

(2.20) (6.25) (6.333) (1.611)

Inter1 17.00*** 45.00*** 2 68***

(5.14) (14.65) (14.832) (3.773)

Inter2 18.00*** 54.00*** 17 68***

(5.14) (14.65) (14.832) (3.773)

Inter3 �12.00*** 15.00 �44*** 48***

(5.14) (14.65) (14.832) (3.773)

Cons. 4.86*** 4.53** 6.25*** 3.156

(0.64) (1.83) (1.854) (0.471)

N 46 46 46 46

R2 0.90 0.74 0.78 0.97

Breusch-Pagan @(1)
2 =0 @(1)

2 =2.679

Indep. test Pr.=0.984 Pr.=0.1017

H(0): Interia=Interib Wald stat. P-value Wald stat. P-value

i=1 F(1, 38)=2.90 0.097 F(1, 38)=16.73 0.000

i=2 F(1, 38)=4.79 0.035 F(1, 38)=9.99 0.000

i=3 F(1,38)=2.69 0.109 F(1,38)=32.51 0.000

Robust standard errors in parentheses.

Large Cities include all cities in Germany with more than 500,000 inhabitants. Small Cities include

the rest. Financial corporations are defined as Asset Management Corporations, Banks, Insurers,

and Real Estate Investment Funds. Non-Financial corporations comprise all other corporations.

DPolt denotes the change in the number of policies sold in period t from period t�1; Attack1
denotes the Madrid attacks; Attack2 denotes the London attacks; Attack3 denotes the attempted

attacks in Germany; Inter1 denotes the January following the Madrid attacks; Inter2 denotes the

January following the London attacks; Inter3 denotes the January following the attempted attacks

in Germany.

*Significant at 10 per cent; **significant at 5 per cent; ***significant at 1 per cent.
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non-financial).34 Thus, results in Table 5 show that in response to all of the
terrorist attacks considered (including the one in Germany), financial
corporations demanded more insurance. The impact was greater for the
financial corporations than for the non-financial ones. Further, the
interaction terms appear significantly different from each other across
the two subgroups at the 5 per cent significance level. This evidence
suggests that corporations in larger cities and financial corporations
learned more from the attacks than firms in smaller cities and non-
financial corporations, respectively.

To further investigate the data, we also perform a separate analysis on
the firms with coverage prior to the three terrorist events and on the firms
that began purchasing insurance after each event, respectively. First, Table 6
shows the net change in the number of contracts computed as the difference
between the number of previously uninsured corporations that enter into
new contracts and the number of contracts that are being cancelled for each
December/January. As explained above, most of the changes occur in
December (net loss in the number of new contracts) and January (net gain).
Overall, the loss experienced in December is higher than the net gain in the
following January, such that following each consecutive December/January
the number of contracts in place is lower than before. Yet, Table 6 shows that
following the terrorist events in Madrid and London the number of contracts
did not decline as expected. Thus, while following December 2003–January
2004 we experienced a net loss of 81 contracts, the loss was smaller for the
December 2004–January 2005 and December 2005–January 2006 periods at
56 and 43 contracts, respectively. In turn, the lack of major terrorist events in
2006 (similar in scale to those in Madrid and London) appears to have lead

Table 6 Net change (new contracts minus cancelled contracts) for December/January

Month 2003 2004 2005 2006 2007

January 177 142 88 63

December �258 �198 �131 �182

Net policies

Dec/03–Jan/04 �81

Dec/04–Jan/05 �56

Dec/05–Jan/06 �43

Dec/06–Jan/07 �119

34 Financial corporations are defined as Asset Management Corporations, Banks, Insurers, and

Real Estate Investment Funds. Non-financial corporations comprise all other corporations.
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to an increase in the rate of cancelled contracts. Thus, 119 contracts were lost
following the December 2006–January 2007 period. Overall, Table 6 provides
some support for the findings in Table 4 and for the learning hypothesis. Yet,
Table 6 also shows that the interaction between the terrorist attacks,
companies entering new contracts, companies cancelling their contracts, and
a general tendency of companies to cancel their contracts is complex.

Table 7 adds to the previous results by showing that the increase in
the demand for terrorism insurance is mainly driven by companies that were
previously uninsured. Table 7 considers only those corporations that were
previously insured and shows the OLS results of re-estimating Regression A in
Table 4 for companies that had purchased insurance prior to the Madrid,
London, and Germany train incidents, respectively. Columns 2 and 3 report
the regression coefficients and the corresponding standard errors using only
observations on the firms that had insurance prior to the Madrid attacks. The
coefficient on Inter1 is negative and highly significant. This result shows that in
spite of the Madrid attacks a significant number of corporations did not renew
their contracts. Nevertheless, a separate regression on the companies that were
insured prior to the London attacks shows that Inter1 is now positive and
highly significant. This outcome (i.e., in columns 4 and 5) combined with the
one in columns 2 and 3 highlights that the increase in demand for terrorism

Table 7 Separate regressions using only contracts purchased prior to each attack

Variable Prior Madrid Prior London Prior train attacks

Coefficient Std. Error Coefficient Std. Error Coefficient Std. Error

January �91.469*** (7.909) �93.875*** (8.604) �97.125*** (7.868)

Attack1 �0.969 (4.130) 5.875 (4.493) 2.625 (4.109)

Attack2 �1.469 (4.703) 0.458 (5.116) 3.208 (4.678)

Attack3 �1.469 (4.703) �4.542 (5.116) �4.125 (4.678)

Inter1 �110.000*** (11.014) 29.000** (11.982) 29.000** (10.957)

Inter2 �1.000 (11.014) �39.000*** (11.982) 46.000*** (10.957)

Inter3 0.001 (11.014) �47.000*** (11.982) �98.000*** (10.957)

Intercept 1.469 (1.377) 3.875** (1.498) 7.125*** (1.370)

N 46 46 46

R2 0.96 0.95 0.96

F(7, 38) 142.91 93.28 122.16

This table considers only contracts in place prior to each event. Attack1 denotes the Madrid attacks;

Attack2 denotes the London attacks; Attack3 denotes the attempted attacks in Germany; Inter1
denotes the January following the Madrid attacks; Inter2 denotes the January following the

London attacks; Inter3 denotes the January following the attempted attacks in Germany.

*Significant at 10 per cent; **significant at 5 per cent; ***significant at 1 per cent.
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insurance following the Madrid attacks appears to be mainly due to new
clients. Similarly, the OLS results in columns 6 and 7, where we use
information only on companies with contracts in place prior to the attempted
attacks on the trains in Germany, show that the increase in the demand for
terrorism insurance following the London attacks is mainly due to previously
uninsured corporations.35

Finally, in order to check the robustness of our model, Table 8 reports
the out-of-sample forecasting performance of the models from Eqs. (A) and
(B). We trim the last 10 per cent of the observations from the sample
(i.e., roughly five observations) and re-estimate the equations on the shorter
sample. Using the newly estimated coefficients, we obtain predictions of the
previously trimmed data. For equation (A), three of the actual observations
fall within the 95 per cent confidence interval formed around the forecasts.
For equation (B), the number of observations predicted correctly with
95 per cent confidence increases to four. This evidence suggests that our models
have out-of-sample predictive power and thus confirms their validity.

Duration analysis

Our confidence hypothesis suggests that a firm does not only learn about its
risk over time, but that it also gets more confident in its judgement. If firms

Table 8 Out-of-sample predictions for Regressions A and B

Month DPol DPInct

Prediction Actual t-stat P-value Prediction Actual t-stat P-value

11/2006 16 4 2.73 0.01 112,130 �21,631 2.03 0.05

(4.24) (660,040)

12/2006 16 13 0.70 0.49 112,130 39,475 1.10 0.28

(4.24) (660,040)

1/2007 �130 �129 �0.05 0.96 �3,083,156 �553,966 �7.24 0.00

(22.44) (349,450)

2/2007 16 14 0.37 0.71 112,130 �4,953 1.77 0.09

(4.24) (660,040)

3/2007 16 2 3.20 0.00 112,130 8,759 1.57 0.13

(4.24) (660,040)

35 Note that coefficient on Inter2 is negative in column 4 of Table 7 but positive in column 6 of the

same table. This result is explained by the new companies that decided to buy terrorism

insurance following the London attacks.
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get more confident in their risk assessment over time, we can express the
prospective reference theory’s posterior probability p* as a function of t:

p
t
� ¼ W0q0 þ W1q1 þ W2q2 þ � � � þ Wt�1qt�1 þ ptx

W0 þ W1 þ W1 þ � � � þ Wt�1 þ x
; ð2Þ

where Wi0s mark the weighing factors of the initial prior (i.e., W0) and the
weighing factors of the t�1 periods thereafter. If firms grow more confident
in their judgement, and assuming that i is constant for i>0, we would expect
that the weight of new information x/

P
i¼0
t�1Wi decreases in t. Since our data

have a time dimension and since policies incept at different points in time,
we are actually able to test if corporations grow more confident in their
risk management decisions the longer they have been insured. To do this we
set t equal to the time that the firm j has been insured against terrorism.
Assuming that policyholders drop their policies once costs exceed benefits,
we can infer about pjt* from the probability that firm j in period t decides that
the costs of a terrorism policy exceed its benefits. Speaking in terms of a
duration model, we infer about how pjt* changes over time from the slope of the
hazard rate l(t):

ljðtÞ ¼ Pjðcostst4benefitstjcostst�apbenefitst�aÞ;where aoto0: ð3Þ

As Extremus kept prices constant, we do not have to control for the costs of
terrorism insurance. Instead, it is sufficient for us to focus on the probability
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Figure 1. (a) Kaplan–Meier survival estimate; (b) smoothed hazard estimate.
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that the perceived exposure of a terrorist attack pjt* falls under the threshold
that makes the purchase of terrorism insurance beneficial. Finding that the
slope of the hazard rate, l0(t), is negative (positive) would imply that the
policyholders grow more confident (less confident) in their risk management
decisions over time and that consequently

P
i¼0
t�1Wi/x increases over time.

We follow the suggestions of Kalbfleisch and Prentice36 to investigate the slope
of the hazard function using a parametric duration model. Figures 1a and b
graph the survival table and hazard rate using non-parametric methods,
respectively.

The survival graph reflects the fact that we do not have any information on
the cancellations of the policyholders purchasing terrorism insurance past 31
March 2007. The non-parametric estimate of the hazard function indicates that
the probability of cancelling the terrorism insurance policy first increases
before it eventually decreases. This non-monotonic behaviour of the hazard
function leads us to fit both a log-logistic and a log-normal duration model to
the data.37 Both models are highly significant: the likelihood ratio test statistics
of the joint restrictions are significant at the 0.1 per cent level. The log-
likelihood of the log-logistic (log-normal) model is �2350 (�2351). Yet, the
Akaike Information Criterion (AIC) indicates that the log-logistic model
(AIC¼4749.44) fits the data somewhat better than the log-normal specification
(AIC¼4751.54).38 We consequently proceed with the log-logistic model. The
log-logistic hazard function can be expressed as:

ljðtÞ ¼
ðexpð�xjbÞÞ1=gt1=ðg�1Þ

gð1þ expð�xjbÞÞ1=gt1=g
; ð4Þ

where xj marks the vector of constant covariates of subject j, g is the scale
parameter that is estimated from the data, and b are the fitted coefficients.

We use a number of different time-invariant covariates as we expect that
both a firm’s exposure to terrorism risk and other characteristics influence
its decision to stay insured against terrorism. Our covariates control for the
policyholder’s sector (dindustryk), the policyholder’s size (log(UL)), for
corporations purchasing full insurance (dfull_insurance), and for companies
located in large cites (dlarge_city). Further, we control for firms where
the policyholder’s headquarters are outside of Germany (dforeign). We

36 Kalbfleisch and Prentice (1980).
37 See Kalbfleisch and Prentice (1980, pp. 21–38).
38 The AIC of duration models using Weibull, exponentially, and Gompertz distributed error

terms are 4828.33, 4826.60, and 4788.29, respectively.
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also control for differences in the demand for terrorism insurance during
the years 2002 and 2003, where the latter was the first full year that Extremus
provided coverage. To do this, we use a dummy variable identifying all
policyholders that purchased terrorism insurance already before 2004
(d_before_2004).

Table 9 Log-logistic regression — accelerated failure-time form

Variable Coefficient Std. Error

Equation 1:_t

dforeign �0.067 (0.277)

DLargeCity �0.303*** (0.074)

d_before_2004 �0.384*** (0.074)

ln(UL) 0.363*** (0.050)

dfull_insurance �0.126 (0.085)

Construction �0.290 (0.234)

Utilities 0.511 (0.340)

Airports 0.183 (0.288)

Stores 0.318 (0.214)

Real Estate 0.374*** (0.118)

Real Estate Inv Funds 0.590*** (0.161)

Churches 0.859*** (0.306)

Hospital 0.043 (0.346)

Art, Fairs 0.473 (0.402)

Logistics 0.598* (0.340)

Media, IT 0.295 (0.229)

Other 0.016 (0.267)

Local Authorities �0.130 (0.218)

Tourism 0.674*** (0.235)

Heavy Industry �0.209 (0.210)

Transportation 0.673* (0.402)

Insurance 0.079 (0.134)

Intercept 0.932 (0.874)

Equation 2: ln_gam

Intercept �0.252*** (0.027)

N 2023

Log-likelihood �2350.723

w(22)
2 147.306

In addition to the indicator variables that capture the industry in which a policyholder belongs we

employ the following time-invariant covariates: dforeign is 1 if the policyholder’s headquarters are

outside of Germany; dLargeCity is 1 for firms in large cities; d_before_2004 is 1 if the firm

purchased insurance in 2002 and/or 2003; ln(UL) is the log of the upper limit of compensation;

dfull_insurance is 1 for the policyholders purchasing full insurance.

*Significant at 10 per cent; ***significant at 1 per cent.
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Column 1 in Table 9 presents the coefficient estimates and the estimated
scaling parameter.

We find that the expected time a company stays in our sample is significantly
shorter if it purchased terrorism insurance before 2004. In addition, companies
located in larger cities have a greater tendency to leave the sample.
Policyholder’s size on the other hand seems to have a positive effect on the
time that the firm stays insured with Extremus. We also find evidence that
firms from the Real Estate Sector and Religious institutions tend to stay
insured for a longer time. The coefficient estimate for firms with headquarters
outside of Germany (dforeign) is not significant. Interestingly, firms that
purchased full terrorism coverage are not more likely to stay insured.

The positive influence of a policyholder’s size (log(UL)) on the propensity to
stay insured is not entirely unexpected. Indeed, terrorists have a tendency to
attack better known targets.39 This finding is also in line with the results of
Michel-Kerjan et al.40 who find that larger companies in the United States are
more likely to purchase terrorism insurance. However, the finding that firms
located in larger cities have a lower propensity to stay insured comes as a
surprise. Here, one would expect that the greater density of targets available in
a larger city contributed to an increased exposure. To ensure that the finding is
not possibly due to the presence of multicollinearity, we exclude (a) log(UL)
and (b) dlarge_city from our duration model.41 Yet, the coefficient estimates of
d_large_city in estimation (a) or log(UL) in estimation (b) are largely
unchanged and significant. Thereafter, we break our sample into two sub-
samples. The first sub-sample consists of policyholders that started to buy
terrorism insurance in 2002 or 2003. The second sub-sample consists of those
that started in 2004 or later.41 Here, we find that the coefficient for d_large_city
is only significant and negative for the first sub-sample. The coefficient for
log(UL) remains positive and significant for both sub-samples. Thus, it is
primarily firms located in larger cities which purchased terrorism insurance
already in 2002 or 2003 that were quicker to decide that the costs of terrorism
insurance exceeded its benefits.

The concave shape of the hazard function42 and the highly significant scaling
parameter g of 0.77 provide support for the confidence hypothesis. First, the
hazard rate increases and peaks after about 1 year. Thus, up to 1 year after
purchasing the policy firms are increasingly willing to reverse their risk
management decisions. After this point, firms are less willing to change their

39 Keohane and Zeckhauser, 2003
40 Michel-Kerjan et al. (2010).
41 The results are available upon request.
42 Not reported, but available upon request.
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risk management decisions. This finding indicates that firms grow more
confident in their risk management decisions over time.

We test the robustness of our findings fitting a log-normal43 duration model
that according to the AIC has the second best fit to the full sample. Here, we
again find that the slope of the hazard function is negative for t>1 year. Since
we are concerned that the negative slope of the duration model might be due
to the greater tendency of early adopters to drop their terrorism insurance
policies we split our sample into two parts: we fit separate log-logistic, log-
normal, exponential, Weibull and Gompertz duration models to (a) all
policyholders that start purchasing insurance before 2004 and (b) after 2004.
The robustness checks support our prior findings. For (a) we find that the AIC
indicates that the log-normal duration model fits best. For (b) it is the log-
logistic model that fits best. The scaling coefficients of the log-logistic model
are (a) g¼0.76 and (b) also g¼0.78. The scaling coefficients for the log-normal
model are (b) s¼ 1.44 and (b) s¼ 1.31.44 In addition, we also estimated a semi-
parametric Cox proportional hazard model that strengthens the results
above.45 The additional models thus provide further support for the negative
slope of the hazard estimates when t>1 year.

The estimation results provide strong support for the confidence hypothesis.
A firm’s propensity to drop its terrorism insurance policy decreases when the
contract has been renewed once. Given that most firms decide to renew/end the
insurance contract on an annual basis, it is clear that if firms are to make
changes to their contracts, they do so around the time when the contract is
supposed to expire (e.g., no early termination). After the contract has been
renewed at least once, it seems that the failure rate (i.e., probability to
terminate the contract) decreases. This decreasing tendency to reverse past risk
management decisions provides support for our confidence hypothesis. The
longer the firm has been in our sample, the less it is willing to reverse its risk
management decisions.

Since policies incept at different points in time and due to the robustness of
our results for our subsamples and alternative regression models, we are
confident that the negative slope of the hazard function is due to the decreasing
weight that corporations attribute to new information on terrorism risk. Thus,
although corporations learn from new events their confidence in their risk
management decisions increases over time.

43 The AIC indicate that this is the second best model.
44 All scaling parameters are significant at the 1 per cent level.
45 In particular the model supports the non-monotonic shape of the hazard function. The results

from these tests are available upon request.
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Conclusion

In this paper we study corporations’ management of a highly dynamic risk,
namely terrorism risk. Considering both the literature on corporate risk
management and individual decision-making, we propose some theoretical
considerations of how corporations process new information on a highly
dynamic risk. We consequently apply a concept developed for individual
decision-making to a corporate context. This concept, called prospective
reference theory, allows subjects and individuals to update their probability
assessment based upon recent observations. We argue that corporations’ risk
management decisions for terrorism risk are governed by a process that permits
for a dynamic updating of probabilities. Looking at the aggregate demand for
terrorism insurance through the government-based insurer and following three
major terrorist events in Europe after 9-11, we find that corporations learn
from single events and that they adjust their full-year risk management
decisions accordingly. Specifically, while results in the paper show that there is
a general tendency that companies cancel their contract (which is especially
true for the companies that purchased insurance initially in 2002 and 2003),
additional evidence shows that as a result of the new terrorist events,
previously uninsured corporations enter new terrorism insurance contracts in
the month of January following each event. Results in the paper show that
financial, larger corporations, and corporations in larger cities purchase more
terrorism insurance in response to terrorist incidents than non-financial or
smaller corporations, and those in smaller cities, respectively. This evidence
supports our learning hypothesis that recent terrorist activity has a strong
influence on the demand for terrorism insurance.

Further, a duration analysis at the firm level suggests that the probability of
a firm to cancel its policy declines over time. More precisely, as firms do not
have the tendency to immediately reverse their risk management decisions, the
probability of cancelling their policies starts declining after a firm has been
insured with Extremus for a year. Thus, it appears that the weight between
prior information and new information changes. The evidence suggests that
firms tend to grow more confident in their risk management decisions and that
the value that they assign to new information declines over time. This result
supports our confidence hypothesis.
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