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ABSTRACT 
 

The financial services industry has undergone significant regulatory change in the 
past two decades due to Basel II (banking) and Solvency II (insurance). Even 
though these promulgations are focused on European institutions, their influence 
extends around the globe. An important dimension of this new regulatory environ-
ment is the explicit reliance on market discipline. The extent to which market dis-
cipline can be relied upon for successful regulation depends on the strength of its 
influence. The research reported here is intended to provide input for measuring 
this strength in the German insurance market. Specifically, we analyze the relation-
ship between two measures of market discipline (premium growth and termination 
rates) and two market signals (changes in financial strength ratings and complaint 
statistics). Our results indicate that market discipline has only limited effect to date 
in the German insurance market. We therefore conclude that for regulators to util-
ize market discipline as a building block within the new regulatory framework, 
they will need to increase market transparency. 

 

1. INTRODUCTION 
 

Insurance supervision in the European Union is undergoing significant change as 
the European Commission works toward harmonization across member countries 
as well as toward the implementation of risk-based capital standards. Current 
efforts are focused on Solvency II regulations, which are due for implementation 
in 2012 (see European Commission, 2007, and Eling, Schmeiser, and Schmit, 
2007, for an overview). One of the three pillars of the new Solvency II frame-
work deals with market transparency and disclosure requirements, which aim at 
promoting market discipline (see Linder and Ronkainen, 2004). The expectation 
is that a transparent process will require less overt regulatory intervention as 
market participants themselves will force appropriate insurer behavior. Market 
discipline, i.e., the influence of customers, brokers, rating agencies, and investors 

                                                 
  Martin Eling (martin.eling@unisg.ch) is with the University of St. Gallen, Institute of Insur-

ance Economics, Kirchlistrasse 2, 9010 St. Gallen, Switzerland.  
  Joan T. Schmit (jschmit@bus.wisc.edu) is the American Family Insurance Chair at the Uni-

versity of Wisconsin–Madison, Department of Actuarial Science, Risk Management & In-
surance, School of Business, 5194 Grainger Hall, 975 University Avenue, Madison, WI.  

 We are grateful to Lan Ju, Michael Luhnen, Thomas Parnitzke, Hato Schmeiser, Tian Zhu-
Richter, and the participants of the 2007 American Risk and Insurance Association Annual 
Meeting for their comments and suggestions. Special thanks to Shinichi Kamiya for his ex-
cellent research assistance. 



 

 

 

 

2

on firm behavior, could be a substantial building block of the new Solvency II 
with the goal of creating a strong and solvent insurance industry. 
 

Market discipline in the insurance industry has been studied to some extent using 
U.S. data; however, we do not know of any research using European data.1 Given 
significant differences between the U.S. and European insurance markets, includ-
ing regulatory requirements and cultural norms, any true evaluation of the poten-
tial influence of market discipline on European insurer behavior requires specific 
focus on the European industry. Here, we assess the scope and effectiveness of 
market discipline in the German insurance industry, which in terms of premiums 
is the second largest insurance market in the European Union (after the United 
Kingdom; see OECD, 2007). Specifically, we consider the effectiveness of rating 
agency evaluations and consumer complaints on insurer premium volume as a 
measure of market discipline. U.S. experience suggests that rating agencies are 
more successful at identifying financial distress than is the regulatory framework 
(see Pottier and Sommer, 2002); therefore, we anticipate a reaction to rating 
agency news. 
 

Following Epermanis and Harrington (2006), we analyze the relationship be-
tween changes in ratings data and insurance premium growth. In the year of and 
the year following a rating downgrade, Epermanis and Harrington found eco-
nomically and statistically significant premium growth change in a large sample 
of U.S. property-liability insurers, leading them to conclude that market discip-
line has a strong influence. We are interested in seeing if the same will be true for 
Germany, thereby providing input regarding the extent to which the market is a 
strong disciplining factor on insurance companies. We extend Epermanis and 
Harrington (2006) by considering complaint statistics as a second disciplining 
mechanism. German insurers often use complaint statistics in their marketing 
efforts, which would suggest that complaints should have some market effect. 
These data also represent the only source of consumer information that has been 
systematically collected across many years. Because the information is used as 
selling device by insurers and insurance agents, it may have some influence on 
premium growth. 
 

                                                 
1  Adams, Burton, and Hardwick (2003) employ U.K. data in investigating credit-rating prac-

tices; however, their research does not address market discipline itself. 



 

 

 

 

3

We also measure the effect of changes in ratings and complaint statistics on life 
insurance termination rates. Zanjani (2002) finds a positive relationship between 
insurer default risk and policyholder termination rates; thus termination rates 
might be a second measure of market discipline. We further extend the work of 
Epermanis and Harrington (2006) by analyzing different lines of business; whe-
reas they focus on property-liability, our analysis covers data on 130 life, 316 
property-liability, 63 health, and 52 reinsurers between 1996 and 2005. 
 

Our main findings are as follows. We observe significant premium declines fol-
lowing rating downgrades, but less clear reactions following rating upgrades, 
consistent with the Epermanis and Harrington (2006) results for the U.S. market. 
The premium declines, however, are smaller than in the United States, which 
suggests weaker market discipline in the German market compared with that 
country. We also observe significant premium declines in some instances follow-
ing an increase in the number of complaints, but no significant results following 
a decrease, similar to our results for financial strength ratings. When analyzing 
termination rates in life insurance instead of premium growth as a market reac-
tion, results are consistent with the findings for financial strength ratings and 
complaint statistics. We conclude that the downside risk of sending a bad market 
signal is greater than the upside potential of a good market signal, consistent with 
the literature on the effects of negative and positive news (see Chan, 2003; Hong, 
Lim, and Stein, 2000; Schmitz, 2007). Overall, the results suggest that there is 
some market discipline in the German insurance industry, but that regulators 
need to enforce the mechanisms than can strengthen it (e.g., transparency re-
quirements), if they wish to use market discipline to create a strong and solvent 
insurance industry. 
 

The remainder of the paper is organized as follows. In Section 2, we present an 
overview of the existing literature on market discipline, both for the field of 
banking and for the field of insurance. Our hypotheses, data, and methodology 
follow in Section 3. We present results in Section 4 and conclude in Section 5. 
 

2. LITERATURE 
 

Financial services organizations are highly regulated. The general justification 
for extensive governmental intervention is that business and society are depen-
dent on the financial services sector for personal and business transactions and, 
furthermore, that these industries are subject to strong systematic risk, which 
could undermine the entire economy (see, e.g., Santomero, 1997). Solvency 
regulation, therefore, is considered of great importance. Historically, solvency 
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regulation focused on capital adequacy, imposing certain minimum capital re-
quirements, either on an absolute or risk-adjusted basis. Recently, however, regu-
lators have begun incorporating market-based elements into regulatory regimes. 
Most notable is Basel II’s incorporation of “market discipline” among its three 
regulatory pillars. 
 

Likely due in large part to Basel II, most research addressing the ability of mar-
ket discipline to regulate the financial industry has focused on the banking sector 
(see, e.g., Flannery, 1998; Martinez et al., 2001; King, 2008). Solvency II, which 
covers European insurers, is due to be implemented in the fairly near future. This 
regulatory scheme also has three pillars, very similar to Basel II, and thus there is 
an increased interest in studying market discipline in the insurance context. A 
sometimes explicit, but usually implicit, purpose of such research is to assess 
conditions under which market discipline can replace overt regulatory action. 
 

In 2000, researchers assembled for a conference on market discipline in the bank-
ing sector sponsored by the Federal Deposit Insurance Corporation (FDIC) in 
Washington, D.C. The proceedings, titled “Incorporating Market Information 
into Financial Supervision,” were subsequently published in the Journal of Fi-
nancial Research. Flannery introduced the conference with a review of the litera-
ture to date and concluded: “It seems likely that investors have a comparative 
advantage in monitoring, while supervisors have a comparative advantage in in-
fluencing” (2001, p. 116). 
 

Of relevance to our research because of the focus on European data is Sironi 
(2003), who finds that European banks’ debenture spreads reflect risk. More re-
cently and also using European bank data, Distinguin, Rous, and Tarazi (2006) 
refine the results and observe that the accuracy of models in predicting bank fi-
nancial distress through use of stock market information depends on the extent to 
which bank liabilities are tradable. Models that account for these nuances, there-
fore, will be more valuable. 
 

Research focused on banks is helpful in understanding the influence of market 
discipline, but we would anticipate some variations in insurance sector. The lite-
rature using insurance data is not as extensive as that found in banking research, 
nor does it often employ non-U.S. data. 
 

Some of the early work in insurance offers implications rather than direct tests of 
market discipline, having focused, instead, on the effect of insurer risk manage-
ment on organizational success. Sommer (1996), Phillips, Cummins, and Allen 
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(1998), and Cummins and Danzon (1997) all find a negative relationship be-
tween property-casualty prices and firm risk, consistent with market discipline 
effects. Because low prices could cause greater risk, however, ferreting out the 
cause and effect relationship is difficult. 
 

In the life insurance market, Fenn and Cole (1994) and Brewer and Jackson 
(2002) find that insurers with risky assets experience larger stock price declines 
than do those with less-risky assets during downturns in the real estate and bond 
markets. Baranoff and Sager (2007) observe reduced demand for life insurance 
products, as measured by the number of policies written, when ratings decline. 
Considering consumer influences, Zanjani (2002) finds a positive relationship 
between policyholder termination rates and insurer default risk. Liu, Epermanis, 
and Cox (2005) study the influence of guaranteed investment contracts (GICs) as 
a market disciplinary mechanism for bondholders. They find some market discip-
line influences, but that agency conflict risk-shifting behavior has a much strong-
er influence. The agency effects are far stronger in those instances when market 
discipline is undermined by informational limitations. For example, agency ef-
fects are more common among mutual insurers, which generally have lower in-
formational requirements than do stock insurers. We interpret these results to 
mean that market discipline is an appropriate approach in some areas, but that 
regulatory efforts will work better in others. In particular, regulatory efforts are 
likely more appropriate where informational limitations exist. Market discipline 
will be more effective when information is generally available. 
 

Looking at the effect of state guaranty associations, which are considered impe-
diments to market discipline, a number of studies have observed increased risk-
taking following the establishment of such associations (see Lee, Mayers, and 
Smith, 1997). At least one study also found that risk levels increased when the 
amount of insurance sold expanded in jurisdictions where guaranty associations 
exist (Brewer, Mondschean, and Strahan, 1997). 
 

Insurance research often is limited by the fact that the majority of insurers are not 
publicly traded. As a result, nontrading market measures have been sought. One 
commonly used measure is a firm’s credit rating. A.M. Best, Standard & Poor’s, 
and Moody’s each rate the majority of insurers. Several papers consider such 
ratings as measures of franchise value in order to study the influence of franchise 
value on firm risk. Yu, Lin, Oppenheimer, and Chen (2006) find that insurer in-
vestment in risky assets and the volatility of asset portfolios are inversely related 
to franchise value, i.e., ratings. This finding supports the notion that investors 
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impose market discipline to protect their franchise value. Zanjani (2002) used 
A.M. Best ratings as his measure of financial risk to study its relationship with 
life insurer termination rates. As noted above, he finds some evidence of market 
discipline, with a positive relationship between risk (i.e., ratings) and termination 
rates. And, as previously mentioned, Baranoff and Sager (2007) found that life 
insurance demand declined with rating decreases. 
 

Epermanis and Harrington (2006) also consider insurer ratings and observe sig-
nificant premium declines following rating downgrades, particularly for firms 
that had low ratings before the downgrade. They also note the concentration of 
premium declines in commercial lines, which tend not to be protected by guaran-
tee associations. In the research reported here, we apply the Epermanis and Har-
rington methods to German data, allowing us to consider similarities and differ-
ences across markets. We further extend their work by considering alternative 
measures of market discipline (life insurance termination rates; see Zanjani, 
2002) as well as alternative market discipline effects (complaint statistics). 
 

3. HYPOTHESES, DATA, AND METHODOLOGY 

3.1. HYPOTHESES 
 

To develop our hypotheses on market discipline we distinguish between two 
types of market signal and two types of market reaction. Company ratings and 
complaint statistics are the two market signals we use as input variables for mea-
suring market discipline. Premium growth and termination rates are the two out-
put variables, which should represent market reaction to these signals. A signifi-
cant dependence between the inputs and outputs should be an indication that 
market discipline exists. Table 1 summarizes the four hypotheses that can be de-
rived by combining the two input variables with the two output variables. 
 

Table 1: Hypotheses 
Hypotheses Market Signal = Input Variable Market Reaction = Output Variable 

Expected Influence Between 
Input and Output 

1 Up/downgrade in company rating Premium Growth +/- 

2 In/decrease in complaint statistics Premium Growth -/+ 

3 Up/downgrade in company rating Termination Rates -/+ 

4 In/decrease in complaint statistics Termination Rates +/- 
 

Agency theory provides the theoretical foundation for our hypotheses. The agen-
cy cost literature, starting with Jensen and Meckling (1976), emphasizes incen-
tives for increased risk taking associated with debt finance. Given risk-sensitive 
demand and franchise value, deterioration of an insurer’s financial condition and 
the attendant increased insolvency risk should reduce new and renewal business 
as policyholders prefer higher-quality insurers. 



 

 

 

 

7

Following Epermanis and Harrington (2006), we use change in company finan-
cial strength ratings as a proxy for change in the insurer’s default risk. Based on 
agency theory, we expect that the market rewards declining default risk and pe-
nalizes rising default risk. Thus the first hypothesis is that an upgrade (down-
grade) in company rating has a positive (negative) influence on the company’s 
premium growth, i.e., we expect above-average premium growth when the com-
pany is upgraded and below-average premium growth if it is downgraded. To test 
this hypothesis we calculate abnormal premium growth using different defini-
tions (see Section 3.3). 
 

We also look at complaint statistics, seeing them as direct responses by policy-
holders to insurer service quality. Complaints might provide new insight into 
market discipline through their relationship with premium growth. There are a 
number of possible connections between complaints and premium growth. First, 
deterioration in insurer service quality, which should be reflected in complaints, 
might influence renewal decisions. Second, complaint statistics are often used as 
a promotion device by insurers and insurance agents. The complaint statistics can 
be found on the web pages of most insurance agents and on those of many insur-
ers. We expect that an increase (decrease) in the number of complaints has a neg-
ative (positive) influence on premium growth (Hypothesis 2). 
 

Termination rates are analyzed as a second variable that might be affected by 
market discipline (see Zanjani, 2002). Will consumers respond to an increase in 
default risk by canceling their life insurance contracts? If so, this would be strong 
evidence of market discipline. This question is the subject of Hypotheses 3 and 4. 
We expect, generally, the same response to the three market discipline input fac-
tors as with the premium growth. With termination rates, however, higher rates 
are worse for insurers than lower rates. Therefore, the sign of the hypothesis is 
opposite of anticipated effects on premium growth. 
 

3.2. DATA 
 

Premium Growth 
 

We use data on gross premiums written and other financial information from the 
regulatory annual statements filed with the German Federal Financial Supervi-
sory Authority (BaFin). Every company that operates in the insurance business in 
Germany must register with the BaFin (except for the publicly organized social 
insurance system). We thus have data for the entire German insurance market. 
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Before starting the analysis it was necessary to clean up the data, including deal-
ing with changes in company names, mergers, acquisitions, and transfer of con-
tracts. Because these events must be registered with the BaFin, we are able to 
identify them using the monthly notices published on the BaFin website. For a 
change in company name, we merged the corresponding time series. For mer-
gers, acquisitions, and transfer of contracts, however, we omitted the year the 
transaction occurred from our sample in order to avoid a mixture of merger 
growth and operating growth. 
 

The analyzed time period, 1996 to 2005, was an era of consolidation in the Ger-
man insurance market. Especially important was the deregulation of the Euro-
pean Union financial services market in 1994, which created increasing competi-
tion due to market entry by foreign competitors and increasing market transpa-
rency. The trend toward consolidation continued after the stock market crash fol-
lowing the new economy bubble from 2001 to 2003, which took a heavy toll on 
the financial strength of German insurance companies. Table 2 illustrates the 
trend toward consolidation in the German insurance market by looking at the 
number of companies and the premiums (in billion €) per line of business (note 
that due to market entries and exits, the total number of companies (last column) 
is higher than the numbers presented for the individual years). 
 

Table 2: Premium and termination rate data 
Year 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 Total 

Life Insurance            

No. of companies 125 123 123 123 123 120 111 109 108 105 130 

Premiums (bn €) 47.65 50.25 52.58 57.63 61.19 62.52 64.77 67.82 68.81 72.81 606.02 

Prem./No. of cos. 0.38 0.41 0.43 0.47 0.50 0.52 0.58 0.62 0.64 0.69 4.66 

Median termin. rate 12.90  14.20  13.80  9.65  13.50  12.90  14.90  13.70  13.00  19.00  13.50  

Health Insurance            

No. of companies 57 56 57 56 55 55 55 54 54 53 63 

Premiums (bn €) 17.55 18.60 19.38 19.98 20.78 21.81 23.16 24.84 26.51 27.44 220.05 

Prem./No. of cos. 0.31 0.33 0.34 0.36 0.38 0.40 0.42 0.46 0.49 0.52 3.49 

Property-Liability Insurance 

No. of companies 276 274 270 270 260 254 243 241 237 231 316 

Premiums (bn €) 39.31 39.51 39.10 39.56 40.55 42.08 42.97 44.68 46.48 48.07 422.32 

Prem./No. of cos. 0.14 0.14 0.14 0.15 0.16 0.17 0.18 0.19 0.20 0.21 1.34 

Reinsurance            

No. of companies 35 37 44 42 40 40 43 44 45 45 52 

Premiums (bn €) 29.29 31.88 32.02 35.35 39.33 43.92 53.52 50.09 47.18 45.33 407.90 

Prem./No. of cos. 0.84 0.86 0.73 0.84 0.98 1.10 1.24 1.14 1.05 1.01 7.84 

All            

No. of companies 493 490 494 491 478 469 452 448 444 434 561 

Premiums (bn €) 133.80 140.24 143.08 152.52 161.84 170.32 184.42 187.44 188.99 193.65 1656.29 

Prem./No. of cos. 0.27 0.29 0.29 0.31 0.34 0.36 0.41 0.42 0.43 0.45 2.95 
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Termination Rates 
 

For life insurers, we also consider termination rates as a second effect of market 
discipline. When new information (e.g., a new rating) is obtained, termination 
rates may rise or decline depending on whether the information is negative or 
positive. The data are provided by the BaFin. The median termination rate per 
year is shown in Table 2. The termination rate is about 13% per year from 1996 
to 2004, but then increases to 19% in 2005. We will control for this general in-
crease by considering abnormal changes in termination rates, i.e., we make a 
market adjustment to isolate the individual effect of each insurer. 
 

Financial Strength Ratings 
 

To assess financial strength, we obtained company ratings from A.M. Best and 
Standard & Poor’s—the two leading rating agencies in the German insurance 
market. Both provide financial strength ratings. These are independent opinions 
of an insurer’s ability to meet its obligations to policyholders based on a compre-
hensive quantitative and qualitative evaluation of a company’s balance sheet, 
operating performance, and business profile (see A.M. Best, 2007; Standard & 
Poor’s, 2007). We obtained A.M. Best and Standard & Poor’s ratings for all 
German insurers assigned a rating. A.M Best rates insurers on a scale from A++ 
(superior) to F (in liquidation), while Standard & Poor’s ratings range from AAA 
(extremely strong financial security) to R (under regulatory supervision). We 
received 250 ratings of 34 insurers from A.M. Best and 1,252 ratings of 184 in-
surers from Standard & Poor’s.2 Table 3 provides an overview of the collected 
financial strength ratings and highlights the decline in financial strength after the 
stock market crash of 2000 to 2003. 
 

From 1996 to 2000, many ratings are initial ratings, which demonstrates the in-
creasing effort of German insurance companies to become more transparent after 
deregulation in 1994. Beginning in 2001, we observe the effects of the stock 
market plunge as there are increasing numbers of rating downgrades through 
2003. Afterward, in 2004 and 2005, there is a more evenly balanced proportion 

                                                 
2  Thirty-one out of the 36 companies rated by A.M. Best are also rated by S&P. In our analy-

sis, we present the combined effects of the Standard & Poor’s and A.M. Best ratings, i.e., we 
added the smaller A.M. Best rating data to the S&P rating database. Duplicates (e.g., S&P up 
and A.M. Best up in the same year) were eliminated, reverse ratings (e.g., S&P up and A.M. 
Best down in the same year) could not be observed in the data. A separate analysis of both 
ratings, which is available upon request, yields comparable results. 
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between upgrading and downgrading. Note throughout Table 3 that the total 
number of ratings in a year can be above the total number of companies as some 
companies have more than one upgrade or downgrade in a year. 
 

Table 3: Financial strength ratings of companies 
Year 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 Total 

A.M. Best (250 ratings from 34 companies) 

Initial 10 5 1 5 0 0 3 2 3 5 34 
Up 2 0 2 7 2 0 0 3 1 0 17 
Down 1 0 0 1 0 1 7 13 3 0 26 
Unchanged 0 9 15 9 19 22 32 19 27 21 173 
Total 13 14 18 22 21 23 42 37 34 26 250 
Standard & Poor’s (1,252 ratings from 184 companies) 

Initial 16 10 40 29 41 23 10 7 3 5 184 

Up 0 3 10 2 12 9 6 12 12 15 81 

Down 0 2 1 3 11 27 62 72 13 10 201 

Unchanged 0 14 18 60 74 101 103 108 153 155 786 

Total 16 29 69 94 138 160 181 199 181 185 1252 
 

Complaint Data 
 

A second measure of market discipline comes from complaint statistics, which 
we obtained from the German regulator BaFin. The database contains 5,405 en-
tries on the number of complaints involving 348 companies from all lines of 
business (except for reinsurance) between 1996 and 2005. As reporting com-
plaints is obligatory, we know that the remaining companies had no complaints. 
The number of complaints decreased between 1996 and 2005. On a total industry 
level, the number of complaints per contract declined by more than 50% from 
0.00015 (i.e., 150 complaints on 1 million contracts) in 1996 to 0.00007 in 2005. 
This decline might represent efforts by insurers to differentiate themselves as 
competition increased. 
 

3.3. METHODOLOGY 
 

Control Group Tests 
 

We use the control group procedures presented by Epermanis and Harrington 
(2006) to estimate abnormal premium growth for downgraded and upgraded in-
surers (Hypothesis 1). We analyze log premium growth, ∆Pt = Pt – Pt-1, where Pt 
is log premiums in year t. We have direct premiums for all lines of business, as 
well as premiums net of reinsurance for non-life and reinsurers. Growth in direct 
premiums represents the growth in premiums received directly from insurance 
buyers without regard to reinsurance, while net premium growth reflects the 
combined effects of changes in financial condition on direct premiums and the 
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firm’s reinsurance decisions. For this analysis, we focused on the first effect (re-
sponse of insurance buyers) and thus consider direct premiums only. 
 

In the United States, most rating changes occur between January and July, with a 
substantial proportion occurring in June. Epermanis and Harrington (2006) there-
fore treat any rating change from August of year t – 1 through July of year t as a 
rating change in year t. As shown in Figure 1, we cannot observe similar beha-
vior in the German insurance market, where rating changes seem to be more or 
less equally distributed throughout the year, with some peaks from October to 
March (note that most German companies publish their annual financial state-
ments six to nine months after the end of the business year). 
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Figure 1: Number of rating changes by month 
 

However, treating any rating change from August of year t – 1 through July of 
year t as a rating change in year t is reasonable not only because of the distribu-
tion of rating changes that Epermanis and Harrington (2006) observed, but also 
because the impact on growth for the calendar year would likely be modest. If a 
rating change occurs in November of year t, it can hardly affect premium growth 
in year t. We therefore decided to follow Epermanis and Harrington (2006) in 
their approach, but performed additional robustness tests, which show that this 
cutoff point does not affect our general results (these tests are available upon re-
quest). 
 

Within the control group tests, abnormal premium growth is analyzed, i.e., pre-
mium growth of the insurer minus the premium growth in the market. We con-
sider four different ways to determine abnormal premium growth. 
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 Definition 1: We adjust the insurer’s premium growth in year t with the mean 
premium growth in the insurance market for the respective branch (life, non-
life, health, reinsurance) in year t. 

 Definition 2: An alternative less sensitive to outliers is to calculate the abnor-
mal premium growth using the median premium growth in the industry. 

 Definition 3: All insurers are ranked by their premiums in year t and the mean 
premium growth is calculated for three size groups (large, medium, small). 
The premium growth for the insurer in year t minus the growth rate for insur-
ers in its size group is called “size-adjusted mean abnormal premium growth.” 

 Definition 4: If the size adjustment is made on a median basis, this leads to the 
“size-adjusted median abnormal premium growth.” 

 

We analyze the year of a rating change (t) as well as the year before (t – 1) and 
the year after (t + 1). Calculating abnormal premium growth for the years before 
and following a rating change decreases the sample size because of the limita-
tions of the investigation period. For example, when a rating changes in 2005, we 
can determine the abnormal premium growth for t – 1 to t, but not for t + 1, be-
cause the sample period ends in 2005. Although our data contain all financial 
strength ratings available for the German market, the sample size is relatively 
small. For example, for life insurance the sample of upgraded companies is 31 
and the sample of downgraded companies is 61. Due to this small sample size, 
we do not distinguish between different rating categories when calculating pre-
mium growth at the industry level. Later regression analyses allow us to analyze 
different rating categories that are especially relevant at the rating cutoff points 
between A and B. These limitations of the sample size, however, are relevant 
only for the financial strength ratings and not for the complaint statistics or the 
termination rates. For these two, we have full coverage of the market, which al-
lows a much broader analysis. 
 

In the second step, we use the same control group procedures to analyze abnor-
mal premium growth related to changes in the number of complaints in the Ger-
man insurance industry (Hypothesis 2). The basic idea here is to split the total 
sample into two groups. The first group is comprised of those companies that 
experienced a decrease in the number of complaints in year t, and the second 
group contains those insurers with an increase in the number of complaints in 
year t. To compare insurers of different size, we do not analyze the absolute 
number of complaints, but relate it to the number of contracts. Furthermore, we 
analyze abnormal developments in complaint statistics, i.e., we subtract the aver-
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age number of complaints per contract in the market from the insurer’s individual 
number. Again, we consider the year t (change in complaints) as well as the year 
before (t – 1) and the year after (t + 1) and present mean and median abnormal 
premium growth for the unadjusted and the size-adjusted sample (using the 
above presented Definitions 1 to 4). The same procedure is used to analyze a 
company’s financial strength ratings and complaint statistics and their effects on 
termination rates (Hypotheses 3 and 4). 
 

Regression Tests 
 

Within the control group tests, we can focus only on the dependency between 
one input variable and one output variable, thereby conditioning on different size 
categories and points in time. To incorporate additional explanatory variables for 
premium growth in our analysis, we estimate a regression model that conditions 
on additional variables such as prior premium level or legal form. The model 
structure and the choice of the additional variables is motivated by Epermanis 
and Harrington (2006), which allows us to compare our German results with the 
results for the United States. Our regression equation for the analysis of financial 
strength ratings is given as: 
 

( no rating change) '     jt jt jt jtP E P RC . (1) 
 

The dependent variable is log premium growth for insurer j in year t ( jtP  
ln(Pjt/Pjt-1)). RCjt is a vector of rating downgrade and upgrade indicator variables: 
 

-1 1 -1 1

' , , , , ,
 

   jt jt jt jt jt jt jt

Up Up Up Down Down DownRC RC RC RC RC RC RC . (2) 
 

For example, Up
jtRC 1 equals 1 if insurer j has been upgraded in year t – 1 and 0 

otherwise. When analyzing rating changes, we consider a three-year window (t – 
1, t, and t + 1). εjt in Equation (1) is a mean-zero disturbance. 

( no rating change) jtE P  represents the expected premium growth conditional 
on no rating change, which is given by: 
 

( no rating change) ' '     jt jt jE P X T ,  (3) 
 

where T is a vector of nine indicator variables representing the years 1997 to 
2005. νj is an unobservable, time-invariant effect for firm j. Xjt is a vector con-
taining the following firm characteristics: 
 

'
1 1 1 1, , ,

jt jt jt jt jtX P Mutual A Low       . (4) 
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Pjt-1 are the log premiums for firm j in t – 1. Mutualjt-1 equals 1 if insurer j in year 
t – 1 is a mutual, 0 otherwise. Ajt-1 equals 1 if rating is A, Lowjt-1 equals 1 if rating 
is B or below. Although Standard & Poor’s and A.M. Best use slightly different 
scales to assign their ratings, we concentrate on the cutoff between A and B, giv-
en its empirical importance in the insurance market (see Epermanis and Harring-
ton, 2006; we also produced results for the lower cutoff point between invest-
ment grade and noninvestment grade, which are available upon request). Due to 
the small sample available, we do not focus on A– rated companies, but on the 
broader category of A rated companies, which results in comparable groups of 
sufficient size. 
 

Complaint statistics are analyzed as a second market signal. We want to use a 
regression approach for the complaint statistics that is comparable to the regres-
sion equation for financial strength ratings. One way to do this is to replace the 
variable RC by a new variable CS representing changes in complaint statistics: 
 

( ) '     jt jt jt jtP E P CS , with (5) 

( ) ' '     jt jt tE P X T , 

-1 1 -1 1

' , , , , ,
 

   jt jt jt jt jt jt jt

Up Up Up Down Down DownCS CS CS CS CS CS CS , and 

'
1 1 1, ,     jt jt jt jtX P Mutual CSHigh . 

 

CS’ contains a vector of complaint upward movements and downward move-
ments. CSHigh are those companies in the upper decile of the complaint statis-
tics, i.e., those companies that have the highest number of complaints per con-
tract. 
 

Using the same approach, we replace premium growth by the termination rates—
the second market reaction that we use in our analysis. The model for termination 
rates (TR) and rating changes is then given by: 
 

( no rating change) '     jt jt jt jtTR E TR CS , with (6) 

-1 1 -1 1

' , , , , ,
 

   jt jt jt jt jt jt jt

Up Up Up Down Down DownRC RC RC RC RC RC RC , and 

'
1 1 1 1, , ,      jt jt jt jt jtX P Mutual B Low . 

 

The regression model for termination rates (TR) and complaint statistics is calcu-
lated as follows: 
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( ) '     jt jt jt jtTR E TR CS , with (7) 

-1 1 -1 1

' , , , , ,
 

   jt jt jt jt jt jt jt

Up Up Up Down Down DownCS CS CS CS CS CS CS , 

( ) ' '     jt jt tE P X T , and 
'

1 1 1, ,     jt jt jt jtX TR Mutual CSHigh . 
 

We estimated all models using (a) least squares with standard errors that are ro-
bust to heteroskedasticity and within-firm correlation of disturbances and (b) 
fixed effects. A Hausman test rejected the null hypothesis that firm fixed effects 
are uncorrelated with the regressors, which indicates that the least squares esti-
mates are inconsistent. We thus focus on the fixed-effects regression when pre-
senting the results. 
 

Table 4 is a summary of our data and hypotheses. We do not analyze ratings for 
health insurers as the sample size is too small: we have only eight downgraded 
insurers and no upgraded insurers, making an analysis infeasible. All tests on 
financial strength ratings reflect the behavior only of rated insurers, i.e., we con-
sider only companies that received a rating. For the analysis of complaint statis-
tics, we extend our focus to all insurers that have complaint statistics, which will 
allow a broader analysis. Complaint statistics are collected only for insurance 
sold to individuals. Thus there are no complaint statistics for reinsures. Further-
more, termination rates are collected only for life insurance. 
 

Table 4: Hypotheses and data available 
  Hypothesis 1 Hypothesis 2 Hypothesis 3 Hypothesis 4 

Input/Independent 
Variable 

Financial Strength 
Ratings 

Complaint Statistics Financial Strength 
Ratings 

Complaint Statistics 

Output/Dependent 
Variable 

Premium Growth Premium Growth Termination Rates Termination Rates 

Life 56 rated companies 
(31/61 up-/downgraded 
1995 to 2005) 

81 (all companies with 
complaint statistics) 

56 rated companies 
(31/61 up-/downgraded 
1995 to 2005) 

81 (all companies with 
complaint statistics) 

Health / 53 (all companies with 
complaint statistics) 

/ / 

Non-Life 85 rated companies 
(41/77 up-/downgraded 
1995 to 2005) 

204 (all companies with 
complaint statistics) 

/ / 

Reinsurance 30 rated companies 
(20/44 up-/downgraded 
1995 to 2005) 

/ / / 
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4. RESULTS 
 

We start our analysis with a comparison of the different rating classes and the 
corresponding growth and termination rates. In Table 5 we use the Standard & 
Poor’s rating data as an example. We distinguish between three groups of rating 
quality: above A (high), A, and below A (low). The premium data start in 1996, 
so we can analyze nine years of premium growth (from 1997 to 2005). Due to 
market entries and exits, the firm years of the full sample is not 1,170 for the life 
insurers (130 companies times 9 years of premium growth data), but only 942 
years. The same holds for the other lines of business. 
 

Table 5: Summary statistics (premium growth and termination rate by rating 
class (Standard & Poor’s)) 
  

Number of 
firm years 

Average premium growth 
1997–2005 

Average termination rate 
1997–2005 

   Mean Median Mean Median 

Life Insurance      

Rated High (above A) 44 5.80% 4.47% 14.19 14.90 

 A 105 4.33% 3.48% 14.60 12.70 

 Low (below A) 108 3.01% 2.80% 19.12 14.85 

All rated companies 257 4.02% 3.48% 16.45 13.80 

Full sample (including not rated insurers) 942 4.99% 3.59% 17.99 14.70 

Non-Life Insurance      

Rated High (above A) 89 4.31% 2.21% / / 

 A 167 2.39% 2.12% / / 

 Low (below A) 107 2.52% 2.03% / / 

All rated companies 363 2.90% 2.11% / / 

Full sample (including not rated insurers) 1858 4.38% 3.77% / / 

Reinsurance      

Rated High (above A) 50 7.88% 8.07% / / 

 A 22 5.17% 7.55% / / 

 Low (below A) 32 -2.75% -1.91% / / 

All rated companies 104 4.04% 4.34% / / 

Full sample (including not rated insurers) 237 2.83% 2.31% / / 

 

The evidence suggests a connection between company risk in terms of Standard 
& Poor’s ratings and premium growth. We find decreasing premium growth with 
increasing levels of risk. Considering the sample of life insurers (upper part of 
Table 5), companies with a high rating (above A) on average grow at a rate of 
5.80%, while companies with a low rating (below A) grow at a rate of 3.01%. 
Comparing the sample of rated companies with the sample of nonrated compa-
nies, we find that premium growth is lower for rated companies—4.02% on av-
erage compared with 4.99% for nonrated companies. This could be because rated 
companies tend to be larger than the nonrated companies and smaller companies 
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might on average grow faster (see Doherty, Kartasheva, and Phillips, 2008, for a 
related discussion). The connection between company risk and premium growth 
results can also be observed for non-life and reinsurance companies (middle and 
lower part of Table 5). With non-life insurers the premium growth in the full 
sample (4.38%) is again much higher than for the rated companies (2.90%), but 
this relationship does not hold for reinsurers. 
 

For the sample of life insurers, we also find increasing termination rates with in-
creasing levels of risk. Companies with a high rating have a termination rate of 
14.19%, whereas this value is 19.12% for the low-rated companies. The results 
for medians are more mixed. Comparing the sample of rated companies with the 
sample of nonrated companies, we find that on average the rated companies tend 
to have lower termination rates (16.45% vs. 17.99%). Note, however, that these 
differences are not statistically significant and we thus cannot conclude that the 
sample of rated companies is different from the full sample. 
 

4.1. CONTROL GROUP TESTS 
 

Effect of Rating Change on Premium Growth (Hypothesis 1) 
 

There could be several reasons for the above observations on premium growth, 
ratings, and termination rates. To control for some of them, we use the control 
group procedures presented by Epermanis and Harrington (2006) to estimate ab-
normal growth for downgraded and upgraded insurers (Hypothesis 1). Table 6 
presents mean and median abnormal premium growth and the corresponding p-
values for the sample of life, non-life, and reinsurance companies. We consider 
the unadjusted and the size-adjusted sample using Definitions 1 to 4 (see Section 
3.3). The null hypothesis for the one-tailed t-test is that the abnormal premium 
growth equals 0 against abnormal premium growth > 0 for the upgraded insurers 
and abnormal premium growth < 0 for the downgraded insurers. 
 

After an insurer’s financial strength rating is downgraded, we find slower pre-
mium growth in all lines of business. This is a consistent result for both the unad-
justed and the size-adjusted samples, although there are differences in timing and 
for the different measures. Considering the size-adjusted results as an example, in 
the year of the rating change the mean abnormal premium growth for life insurers 
is –1.73%. and –3.69% for reinsurers. While abnormal premium growth is nega-
tive and statistically significant for reinsurers both for the mean and the median, 
for life insurers only the mean value is significant. The small sample size results 
in differences between means and medians. We therefore sometimes observe sig-
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nificant results only for means or only for medians, but not for both. For non-life 
insurers, we find clear negative effects in the year following the rating down-
grade, while the evidence for year t is mixed. It thus seems that for non-life com-
panies, the negative effect of a downgrade becomes evident with a time lag of 
one year. In the year before a downgrade, however, we observe no significant 
change in abnormal premium growth. 
 

Table 6: Results for Hypothesis 1 (effect of changes in company financial 
strengths ratings on abnormal premium growth) 
Time t-1 t t+1 t-1 t t+1 
 Upgraded insurers Downgraded insurers 
Life Insurance (31 upgraded/61 downgraded insurers) 
Unad-
justed 

Mean (%) 4.06 -0.11 1.81 -1.08 -1.80 -0.43 
P-Value 0.13 0.53 0.18 0.16 0.04** 0.38 
Median (%) 2.53 1.11 0.91 0.28 -0.49 -0.38 
P-Value 0.17 0.23 0.32 0.60 0.31 0.40 

Size-
adjust. 

Mean (%) 3.20 -0.38 1.75 -1.08 -1.73 -0.82 
P-Value 0.11 0.59 0.21 0.14 0.04** 0.28 
Median (%) 1.13 0.64 -0.21 0.07 -0.05 -0.26 
P-Value 0.34 0.34 0.54 0.53 0.48 0.43 

Non-Life Insurance (41 upgraded/77 downgraded insurers) 
Unad-
justed 

Mean (%) -1.01 0.58 -0.58 0.20 0.40 -2.85 
P-Value 0.82 0.38 0.70 0.56 0.61 0.01** 
Median (%) -0.31 -0.07 0.22 0.05 -0.83 -1.74 
P-Value 0.61 0.52 0.42 0.51 0.28 0.17 

Size-
adjust. 

Mean (%) -0.20 1.15 0.22 0.44 0.79 -1.99 
P-Value 0.57 0.26 0.41 0.63 0.72 0.04** 
Median (%) -0.20 -0.10 0.64 0.22 -0.06 -1.47 
P-Value 0.57 0.52 0.28 0.57 0.48 0.10 

Reinsurance (20 upgraded/44 downgraded insurers) 
Unad-
justed 

Mean (%) -5.86 -0.95 -4.80 4.18 -1.82 -3.23 
P-Value 0.89 0.68 0.97 0.96 0.22 0.14 
Median (%) -1.86 -1.39 -3.47 4.02 -3.79 -1.52 
P-Value 0.64 0.75 0.92 0.96 0.06* 0.31 

Size-
adjust. 

Mean (%) -8.54 -4.92 -8.16 2.77 -3.69 -3.05 
P-Value 0.97 0.99 1.00 0.88 0.05* 0.14 
Median (%) -1.67 -4.39 -3.28 0.00 -3.36 0.00 
P-Value 0.63 0.98 0.91 0.50 0.08* 0.50 

*** (**, *): Significant at the 1% (5%, 10%) level. 

 

After an upgrade in a company’s financial strength rating, no significant effects 
on premium growth can be observed. This is consistently true for all lines of 
business, for means and medians, and for unadjusted as well as size-adjusted 
growth numbers. The finding that there are significant premium declines after 
downgrading and no significant premium increases after upgrading corresponds 
to the findings of Epermanis and Harrington (2006) for the U.S. market. The 
clarity and significance of our results, however, are not as great as for Epermanis 
and Harrington. For example, in their control group tests, premium growth is 
negative and significant in the year of and the year following a downgrade. In 
our sample, the effect can only be found in the year of or the year following the 
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downgrade. Moreover, in Epermanis and Harrington (2006), the premium decline 
was 4–12%, while in our case the reduction is about 2–4%. The negative market 
reaction to rating downgrades, therefore, is not as strong nor as longstanding in 
the German insurance market as in the U.S. market. 
 

Furthermore, for upgraded reinsurers, we find a strong decrease in abnormal 
premium growth, e.g., for the size-adjusted sample by 8.54%, 4.92%, and 8.16% 
in t – 1, t, and t +1 (mean values at the bottom of Table 6), which is contrary to 
our expectations. This might be due to some endogeneity that is not observable in 
our control group tests. In the reinsurance market, firms with slower growth 
might be showing signs of strengths, including underwriting discipline, whereas 
faster-growing reinsurers might be financially weaker companies (see Harring-
ton, Danzon, and Epstein, 2008, for an example in medical malpractice). Later 
regression tests (see Section 4.2) that control for fixed year and fixed firm effects 
do not show decreasing premium growth for upgraded reinsurers, which confirms 
our hypothesis that some endogeneity is driving this unexpected result. However, 
future research is necessary to evaluate which factors exactly can explain the ob-
served pattern in the reinsurance market. 
 

Effect of Change in Number of Complaints on Premium Growth (Hypothesis 2) 
 

In the second step, we analyze the relationship between abnormal premium 
growth and changes in the number of complaints. Again, we consider the year t 
(change in complaints) as well as the year before (t – 1) and the year after (t + 1) 
and present mean and median abnormal premium growth in Table 7. The left part 
of the table presents the results for a decrease in the number of complaints per 
contract, which might be comparable to an upgrade in rating because both situa-
tions represent an improvement in the company’s situation. We interpret both as 
a positive signal to market participants. In contrast, an increase in the number of 
complaints might be a bad signal, comparable to a downgrade. 
 

We observe little evidence that either the positive market signal or the negative 
market signal, as measured by a decrease (increase) in the number of complaints, 
has an influence on premium growth in the German insurance market. The only 
significant premium decline that we can report is a decline for health insurers the 
year following an increase in the number of complaints for the unadjusted sam-
ple. The fact that these premium declines happen in year t + 1 instead of year t 
might indicate that there is a time lag for the realization of negative news with 
the complaint statistics, as previously observed for non-life insurers and ratings. 
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However, overall, it seems that the influence of complaint statistics on premium 
growth is limited, especially compared to the ratings. 
 

Table 7: Results for Hypothesis 2 (effect of changes in complaints per contract 
on abnormal premium growth) 
Time t-1 t t+1 t-1 t t+1 
 Decrease in complaints per contract Increase in compl. per contract 
Life Insurance (81 insurers) 
Unad-
justed 

Mean (%) 0.83 -0.86 -0.63 0.73 0.44 -0.48 
P-Value 0.16 0.70 0.62 0.82 0.74 0.22 
Median (%) -0.01 0.40 0.27 -0.02 -0.20 -0.48 
P-Value 0.51 0.41 0.45 0.49 0.38 0.22 

Size-
adjust. 

Mean (%) 1.06 -0.89 -0.91 0.73 1.03 0.18 
P-Value 0.10 0.71 0.68 0.82 0.89 0.61 
Median (%) 0.06 0.09 0.15 0.00 0.00 -0.23 
P-Value 0.47 0.48 0.47 0.50 0.50 0.36 

Non-Life Insurance (204 insurers) 
Unad-
justed 

Mean (%) -1.80 0.87 0.04 2.16 -0.95 -0.66 
P-Value 0.87 0.30 0.48 0.84 0.25 0.40 
Median (%) -0.05 -0.03 0.10 0.06 0.03 -0.27 
P-Value 0.51 0.51 0.43 0.51 0.51 0.46 

Size-
adjust. 

Mean (%) -1.80 0.58 0.19 2.50 -0.57 -0.30 
P-Value 0.88 0.36 0.37 0.88 0.34 0.45 
Median (%) -0.05 -0.03 0.24 0.04 0.14 -0.27 
P-Value 0.51 0.51 0.32 0.51 0.54 0.46 

Health Insurance (53 insurers) 
Unad-
justed 

Mean (%) 0.22 -0.60 0.10 -0.52 0.41 -0.52 
P-Value 0.38 0.85 0.43 0.25 0.71 0.21 
Median (%) 0.39 0.35 0.22 -0.61 -0.48 -0.88 
P-Value 0.31 0.32 0.37 0.19 0.21 0.05** 

Size-
adjust. 

Mean (%) 0.27 -0.35 0.25 -0.18 0.61 -0.22 
P-Value 0.33 0.73 0.33 0.40 0.82 0.35 
Median (%) 0.02 0.00 0.23 0.00 0.00 -0.11 
P-Value 0.49 0.50 0.36 0.50 0.50 0.41 

*** (**, *): Significant at the 1% (5%, 10%) level (one-tailed t-test). 

 

Effect of Rating Change and Change in Number of Complaints on Life Insurance 
Termination Rates (Hypotheses 3 and 4) 
 

We also analyzed the influence of financial strength ratings and complaint statis-
tics on termination rates, our second measure of market discipline. Table 8 is 
similar to Tables 6 and 7 and summarizes the results of Hypotheses 3 and 4. As 
before, the “good” signal (upgrade, decrease in complaints) is presented on the 
left and the “bad” signal (downgrade, increase in complaints) on the right. 
 

For Hypothesis 3, the effect of rating changes on termination rates, we again find 
a significant impact for the negative market signal and no impact for the positive 
market signal. A significant increase in termination rates is found in both means 
and medians following the year of a rating downgrade, but we cannot identify 
any effects on abnormal premium growths for an upgraded insurer. 
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Table 8: Results for Hypotheses 3 and 4 (effect of changes in company rat-
ings/complaints per contract on abnormal termination rates) 
Time t-1 t t+1 t-1 t t+1 
Hypothesis 3 Upgraded insurers Downgraded insurers 
Life Insurance (31 upgraded/61 downgraded insurers) 
Unad-
justed 

Mean (%) -2.87 4.46 -4.73 1.81 3.80 6.43 
P-Value 0.20 0.78 0.14 0.32 0.09* 0.02** 
Median (%) -1.37 8.04 -4.55 -2.77 0.41 5.72 
P-Value 0.35 0.91 0.15 0.76 0.44 0.04** 

Size-
adjust. 

Mean (%) -2.73 4.21 -3.77 2.35 3.24 5.36 
P-Value 0.20 0.77 0.16 0.27 0.13 0.04** 
Median (%) -1.30 1.66 -2.81 -0.89 0.00 3.19 
P-Value 0.35 0.61 0.24 0.59 0.50 0.17 

Hypothesis 4 Decrease in complaints per contract Increase in compl. per contract 
Life Insurance (81 insurers) 
Unad-
justed 

Mean (%) 2.25 -1.98 -2.32 -2.89 2.14 1.25 
P-Value 0.88 0.14 0.10* 0.94 0.10* 0.27 
Median (%) 0.45 -1.79 -0.83 -1.66 0.62 0.72 
P-Value 0.59 0.17 0.32 0.82 0.36 0.36 

Size-
adjust. 

Mean (%) 3.68 -1.25 -2.75 -1.88 2.29 1.70 
P-Value 0.97 0.26 0.08* 0.83 0.10* 0.21 
Median (%) 1.83 -0.89 0.00 0.00 1.90 0.29 
P-Value 0.82 0.32 0.50 0.50 0.14 0.44 

*** (**, *): Significant at the 1% (5%, 10%) level (one-tailed t-test). 

 

Considering the effects of complaint statistics on termination rates (Hypothe-
sis 4), we find decreases in the termination rates one year after the number of 
complaints decreases. When the number of complaints increases, we find that the 
termination rates increase, e.g., by 2.14% on average in the unadjusted sample. 
This increase in termination rate is significant both for the unadjusted and the 
size-adjusted sample. 
 

Overall, the control group tests show that the impact negative market signals is 
stronger than the impact of good market signals. While an improvement of a 
company’s situation (upgrading, decrease in complaints per contract) has only 
very limited influence on premium growth and termination rates, a negative de-
velopment (downgrading, increase in complaints per contract) appears to be more 
relevant to market participants. Furthermore, all the tests indicate that the impact 
of financial strength ratings on premium growth and termination rates is higher 
than the impact of complaint statistics. The financial strength rating showed sig-
nificant results under a variety of different settings, whereas complaint statistics 
seem to be important for termination rates, but not for premium growth. 
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4.2. REGRESSION TESTS 
 

Effect of Rating Change on Premium Growth (Hypothesis 1) 
 

In this section we analyze whether the results found for the control group tests 
also hold for the regression models presented in Section 3.3. The fixed-effects 
estimators for Hypothesis 1 are reported along with the adjusted R-squared in the 
upper part of Table 9. The coefficients on the rating change variables provide 
estimates of differences in mean premium growth among the groups conditioning 
on firm size (log premiums), prior growth, ownership form, and rating category. 
 

Table 9: Results for Hypothesis 1 and 2 (effect of changes in company ratings 
and complaints per contract on abnormal premium growth) 
   Est. P-Val. Est. P-Val. Est. P-Val. 

Hypothesis 1   Life  Non-Life  Re  

Controls Ln Premiums t-1 -0.10 0.00*** -0.02 0.04** -0.02 0.73 

 Mutual -0.11 0.00*** -0.05 0.00*** 0.04 0.53 

Rating A -0.01 0.26 -0.01 0.56 -0.04 0.28 

 Low -0.02 0.13 -0.02 0.29 -0.04 0.67 

Upgrades Rating Up t-1 0.04 0.09* 0.00 1.00 0.03 0.51 

 Rating Up t -0.02 0.40 0.06 0.03** 0.01 0.85 

 Rating Up t+1 0.01 0.48 -0.02 0.30 0.01 0.83 

Downgrades Rating Down t-1 -0.03 0.09* 0.03 0.23 0.07 0.10 

 Rating Down t -0.04 0.01*** 0.03 0.20 -0.06 0.17 

 Rating Down t+1 -0.01 0.51 -0.05 0.08* -0.03 0.53 

Adjusted R-squared  0.25  0.16  0.28  

Hypothesis 2  Life  Non-Life  Health  

Controls Ln Premiums t-1 -0.10 0.00*** 0.03 0.33 -0.20 0.00*** 

 Mutual 0.07 0.25 0.14 0.19 -0.72 0.00*** 

Level of complaints CS High -0.01 0.62 0.04 0.08* -0.02 0.17 

Decrease in complaints CS Down t-1 0.05 0.17 -0.05 0.35 0.00 0.83 

per contract CS Down t -0.03 0.29 -0.05 0.14 0.02 0.24 

 CS Down t+1 0.00 0.84 0.00 0.87 -0.01 0.76 

Increase in complaints CS Up t-1 0.05 0.91 -0.05 0.35 0.00 0.87 

per contract CS Up t -0.05 0.14 -0.05 0.12 0.00 0.78 

 CS Up t+1 -0.02 0.37 0.01 0.82 -0.01 0.57 

Adjusted R-squared  0.34  0.17  0.68  

*** (**, *): Significant at the 1% (5%, 10%) level (two-tailed t-test). 

 

The implications of the regressions are mostly consistent with those of the con-
trol group tests. There is a significant impact of upgrades on premium growth for 
non-life insurers. However, stronger effects can be observed for a downgrading, 
where we find significant premium declines both for life and non-life insurers. 
 

There are two differences between the results of the regressions and those of the 
control group tests. First, in the regressions, none of the estimators in the reinsur-
ance sample are significant. The prior unexpected results for reinsurers in the 
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control group tests, therefore, might be driven by the conditions associated with 
our control variables (premium level, legal form, rating level, fixed years, and, 
especially, fixed firm effects; note that with the least squares estimates that do 
not account for fixed effects, the results are more in line with the control group 
tests; these results are available upon request). The second difference is that we 
find significant results for life insurers in the year before an upgrade or a down-
grade. In this case, fixed year effects seem to be very important because eliminat-
ing the indicator variables for fixed years in the regression yields exactly the 
same results observed under the control group tests, suggesting the existence of a 
time-related influence in the life insurance market.3 
 

The coefficients for log premiums are negative and statistically significant for 
life and non-life insurers, which suggests that premium growth is negatively re-
lated to firm size. The results for the control variable “mutual” is also significant 
and in line with the findings of Epermanis and Harrington (2006). Reconsidering 
the results from Table 5, a negative impact of the two rating variables (A and 
Low) on premium growth could be expected. And, indeed, both coefficients al-
ways have a negative sign, but they are not significant. 
 

Effect of Change in Number of Complaints on Premium Growth (Hypothesis 2) 
 

The fixed-effects estimators for Hypothesis 2 (change in the number of com-
plaints per contract and the effect on the premium growth) are reported in the 
lower part of Table 9. Many control variables are significant. For non-life insur-
ers, we find that a high level of complaints is positively related to premium 
growth (as indicated by the variable CS High). The premium level of the prior 
year (Ln Premiums t-1) seems to be much more important for the premium 
growth of health insurers than for the life- and non-life business. The low p-value 
of the prior premium level is also the main driver for the high adjusted R-squared 
of the health insurers. Again, this indicates a size effect—small health insurers 
grow faster than large health insurers. In a regression without the variable LN 
Premiums t-1, we again find a significant premium decline for health insurers the 
year following an increase in the number of complaints. This confirms the find-

                                                 
3  This time-related influence might be the stock market crash following the new economy 

bubble from 2001 to 2003 (see Table 3). To control for this, we added the yearly returns of 
the MSCI Germany stock market index as a variable in the regression. In this extended re-
gression, the estimator for downgrading (Rating Down t-1) is not significant, which seems 
consistent with our expectation. 
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ings from Table 7, where an increase in the number of complaints is significant 
for the unadjusted sample, but not significant for the size-adjusted sample. The 
variable CS Up t is also negative for life and non-life, but the estimators are not 
significant. The evidence for complaint statistics thus confirms the results from 
the control group procedures. 
 

Effect of Rating Change and Change in Number of Complaints on Life Insurance 
Termination Rates (Hypotheses 3 and 4) 
 

Table 10 is structured like Table 9 and analyzes the influence of financial 
strength ratings and complaint statistics on termination rates, our second measure 
of market reaction, for the sample of life insurers. The left part of Table 10 shows 
the fixed-effects estimators for the ratings (Hypothesis 3) and the right part the 
fixed-effects estimators for complaint statistics (Hypothesis 4). 
 

Table 10: Results for Hypotheses 3 and 4 (effect of changes in company rat-
ings/complaints per contract on abnormal termination rates) 
Hypothesis 3  Life Insurance Hypothesis 4 Life Insurance

   Est. P-Val.   Est. P-Val. 

Controls Ln Premiums.t-1 0.15 0.02** Controls Ln Premiums.t-1 0.13 0.01*** 

 Mutual 0.31 0.09*  Mutual 0.26 0.14 

Rating A -0.02 0.63 Level of complaints CS High 0.00 0.94 

 Low 0.00 0.99     

Upgrades Rating Up t-1 -0.03 0.52 Decrease in complaints CS Down t-1 0.11 0.45 

 Rating Up t 0.05 0.54 per contract CS Down t 0.15 0.27 

 Rating Up t+1 -0.09 0.13  CS Down t+1 -0.02 0.85 

Downgrades Rating Up t-1 0.00 0.94 Increase in complaints CS Up t-1 0.14 0.36 

 Rating Up t 0.01 0.85 per contract CS Up t 0.07 0.59 

 Rating Up t+1 0.05 0.33  CS Up t+1 -0.06 0.51 

Adjusted R-squared  0.31    0.34  

*** (**, *): Significant at the 1% (5%, 10%) level (two-tailed t-test). 

 

Neither rating changes nor complaint statistics have a significant impact on ter-
mination rates. The control variables seem to be more important drivers for the 
termination rates. The coefficients for log premiums and mutual are positive and 
significant. Thus, taking the regression results into consideration, there appears to 
be no evidence that ratings or complaints have a significant impact on termina-
tion rates.4 
 

                                                 
4  Zanjani (2002) also does not find an effect for changes in rating, but finds an effect for the 

rating itself (comparable to our test in Table 5). Our results are therefore consistent with this 
literature. 
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The evidence regarding the effect of ratings and complaints on termination rates 
is thus limited to the control group tests, while the impact on premium growth is 
confirmed both by the control group tests and the regression tests. Another point 
of interest concerns the various degrees of impact made by positive and negative 
signaling. The positive market signal shows only a limited positive effect, if any; 
a negative market signal has much stronger and, of course, negative, impact. 
 

5. CONCLUSION 
 

Insurance regulators in the European Union are expending significant resources 
on revising regulatory requirements for member-nation companies. One option 
being discussed in the context of developing these requirements is to improve 
market discipline. To assist regulators in achieving the proper balance between 
efforts to improve market discipline and imposition of strict capital and other 
requirements, we examine the role of ratings and other market factors on pre-
mium growth. 
 

Consistent with our expectations, there is some market discipline in the German 
insurance industry. That is, the market reacts to information generally in the ex-
pected manner. We find significant premium declines (or increased termination 
rates in life insurance) following rating downgrades and reduced consumer satis-
faction as measured by changes in complaint statistics. Rating upgrades or im-
provements in consumer satisfaction do not appear to affect premium volume. 
These findings are consistent with Epermanis and Harrington (2006) findings for 
the United States, and with studies of other financial services markets, such as 
Sironi (2003) or King (2008) for the banking industry. The asymmetry between 
reaction to positive and negative information is also consistent with results of 
analyses conducted outside the insurance industry (see Chan, 2003; Hong, Lim, 
and Stein, 2000; Schmitz, 2007). 
 

Our findings, however, are less clear than those reported for the U.S. market. 
We therefore conclude that market discipline in the German insurance market is 
not as strong as it is in the United States. This result has important implications 
for regulators because if they want market discipline to be the foundation of a 
solvent insurance industry, they will need to implement measures to improve it. 
One market discipline tool worth consideration is posting insurer financial 
strength ratings on the regulator’s web page, similar to what is done in New 
Zealand (see Insurance Council of New Zealand, 2008). Publishing the ratings 
would make the regulator’s web page a valuable source of information and 
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might be a spur toward increasing market discipline in the German and EU in-
surance industry. 
 

We provide a broad evaluation of market discipline for a large sample of German 
insurance companies based on all available financial strength ratings, complaint 
statistics, and termination rates, but the data are still limited. This is especially 
true for health insurance companies, a market we were not able to investigate in 
this paper due to the small sample size. Decisionmakers and regulators would 
benefit from additional research that takes other markets into consideration, both 
those within the European Union and those outside it. 
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