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We analyse abnormal growth of premiums surrounding financial strength rating changes
for a panel of life insurers in Japan during 2002–2009. Unlike the U.S. market, our
regression results indicate that life insurance premiums do not show relevant change in
connection with ratings changes in the Japanese market. However, insurance demand is not
totally insensitive to the financial strength of insurers. We find that the demand for foreign
life insurers has a positive relationship with solvency margin ratio. We also find that
consumers cared more about insurers’ credit quality during the later sample period of
2006–2009 than the earlier sample period of 2002–2005.
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Introduction

Insurance is a financial contract promising a future payment contingent upon a
specified financial loss. Insureds usually pay a premium in advance and transfer their
risks to insurance companies. When an uncertain event specified in the insurance
contract occurs and the insured sustain losses, the insurer indemnifies the insured as
the contract specifies. However, in the event of insurer failure, the insured may not be
able to recover their losses from the insolvent insurer. Therefore, insurance consumers
are exposed to this insolvency risk when they purchase insurance products. In a perfect
information market, financially sophisticated rational consumers should be sensitive
to the insolvency probability of insurance companies. If this is the case, “market
discipline” can exist. That is, sophisticated consumers “discipline” insurance com-
panies by giving insurance companies incentive to reduce their insolvency risks in
order to attract and retain more consumers.

Not all consumers are sophisticated enough to fully evaluate an insurer’s insolvency
risk, however. In order to protect policyholders, regulators generally use various
measures to prevent insurance company insolvency. In addition, policyholder
protection programmes, which guarantee insurance indemnity up to certain amounts,
are also in place in many countries. With the presence of complete regulatory
protection, where the regulatory body can guarantee the contract’s terms even after
the insurer has failed, consumers may not have any incentive to evaluate insurance
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company insolvency risks, potentially leading to risk-insensitive insurance demand.
However, in most cases, complete regulatory protection is often neither feasible nor ideal
because it is costly and a moral hazard problem of the insurance company may arise
when the insurance demand is risk insensitive. With the presence of insolvency risk,
whether market discipline exists or not is an important empirical question to regulators
who need to understand the level of consumers’ financial sophistication.

Epermanis and Harrington1 and Zanjani2 provide evidence of market discipline
in the U.S. insurance market. Epermanis and Harrington find significant risk
sensitivity in non-life insurance demand, in particular for commercial lines of
insurance. Zanjani examines the market discipline of life insurance and finds a strong
positive relationship between the policy termination rate and insolvency risk.
However, the market discipline found in the U.S. market may or may not be present
in other markets. Japanese insurance comprises 12.44 per cent of world total
direct premium written in 2009. It is the second largest insurance market in the world,
after the U.S. market.3 No study has examined the market discipline in Asian
insurance markets, including Japan. Our study fills this gap by examining insurance
demand sensitivity to the financial strength of insurers in the Japanese insurance
market for the sample period of 2002–2009.

The Japanese economy experienced a long-lasting economic boom prior to the
1990s. Unlike many other countries, insurer failure was non-existent in Japan until
recently. Therefore, consumers did not need to be concerned about the insolvency
risk of insurers. However, the economic bubble burst in the early 1990s, and Japan
entered into an economic recession. In April 1997, Nissan Mutual Life insurance
company recorded the first insurer bankruptcy in Japan since the post-war period.
Since 1997, ten insurance companies have declared bankruptcy.4 Considering the fact
that there are fewer than 100 insurers in Japan, this is not an insignificant number
of bankruptcies. Therefore, insurance consumers in Japan who used to have a very
low risk awareness now have an incentive to compare the insolvency risks of insurers
when they purchase insurance products.

The purpose of this study is twofold. First, we review the credit ratings of both
life and non-life insurance companies in Japan. Second, we examine whether the
insurance demand in Japan has become risk sensitive in the 2000s. More specifically,
this study analyses the relationship between insurance premium growth and
observable financial strength measures for life insurance companies in Japan. We
focus on the life insurance demand sensitivity due to a data limitation. In our analysis,
we utilise the financial strength ratings as observable financial strength measures to
insurance consumers. The insolvency probability of an insurance company is not
directly observable to consumers. Ratings agencies evaluate the financial strength
of insurance companies and release financial strength ratings. By reducing the
information asymmetry between insurers and consumers, the ratings help consumers

1 Epermanis and Harrington (2006).
2 Zanjani (2002).
3 Swiss Re (2010).
4 The list of these ten bankrupt insurers is provided in Appendix A.
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to understand the financial strength of insurers. The existence of the insurance-
dedicated ratings agency A.M. Best in the U.S. points to the importance of financial
strength and strength ratings in the insurance industry. Therefore, financial strength
rating is usually used as a measure of the observable financial strength of insurance
companies.5

The second measure of the observable financial strength used in this study is
a solvency margin ratio. A solvency margin ratio is the ratio of solvency margin to the
sum of risk. This ratio is similar to the risk-based capital (RBC) ratio in the U.S. and
is used as a measure of capital adequacy.6 This ratio is not as comprehensive as ratings
because it only reflects current capital adequacy, but it is one of the most important
indicators of insurer default risk. Like RBC, a solvency margin can provide an early
warning for a capital inadequacy. The new Insurance Business Law in 1998 requires
insurers to provide the solvency margin ratios to consumers from March 1998.7 As
a result of this Insurance Business Law, the solvency margin is provided to consumers
through insurers’ various marketing media and financial reports. Furthermore, the
solvency margin, in many cases, is the only easily observable measure of insurers’
financial strength for consumers because the financial strength ratings are not as
prevalent in Japan as in the U.S. Therefore, we also use the solvency margin ratio as
a secondary financial strength measure in this study.

We conduct ordinary least squares (OLS) and fixed-effect regression analyses for
112 life insurer firm-year observations. Our results provide some evidence that
Japanese consumers care about the credit quality of insurance companies. The
premium growth of life insurers is insensitive to rating changes but is sensitive to
solvency margin ratio changes. Interestingly, statistically significant demand sensitivity
was only found among foreign life insurers. We also find that the life insurance
demand was more sensitive to the solvency margin ratio during the later sample period
of 2006–2009 than the early 2000s, suggesting that market discipline has improved.

Premium growth reflects both coverage volume and price. Life insurers in Japan
report the number of new policies and policy termination rates in addition to
premiums written. Therefore, this allows us to examine the pure insurance demand
change separated from the insurance price change. We conduct the same regression
analysis using the number of new policies and policy termination rates instead of the
direct premium written growth. The results are consistent with the previous findings.
That is, termination rates are negatively associated with the solvency margin ratio
changes, and the number of new policies has a positive relationship with the solvency
margin ratio changes among foreign life insurers. Like the premium growth result,
demand is not sensitive to ratings changes. The overall results provide some evidence
that market discipline exists among foreign life insurers. However, unlike the U.S.
market, our results suggest that ratings do not play an important role in a life
insurance purchase decision.

5 Epermanis and Harrington (2006), Zanjani (2002).
6 More information on the solvency margin ratio in Japan can be found here: www.sonpo.or.jp/en/

regulations/002.html.
7 Yamori and Okada (2007).
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The paper is organised as follows. The review on the Japanese insurance market is
summarised next. The following section presents our data. Methodology and results
are discussed in the penultimate section, and then the paper concludes.

The insurance industry in Japan

The Japanese insurance market is the second largest insurance market in the world
after the U.S. market.3 Total direct premium written in 2009 is U.S.$506 billion, which
corresponds to 12.44 per cent of world insurance premiums written.

The history of the insurance industry in Japan is fairly long. The first life insurance
company in Japan was established in 1881, and the first non-life insurance company
(a foreign company) was established in 1853, with the first domestic non-life company
entering the market 25 years later. Some foreign insurers were allowed to do business
in medical and cancer insurance lines, but the life insurance sector was traditionally
dominated by domestic insurers until the late 1990s, when regulatory changes and
collapses of domestic insurers allowed foreign insurers to step into the life insurance
market.

Supported by an economic boom in Japan, the insurance industry grew drastically
from the 1950s to the mid-1990s, with an average growth rate greater than 20 per cent
per year.7 During this period, banks and insurance companies were strictly regulated
under the so-called non-competitive “convoy system”. All banks offered the same
interest rates, and all insurance companies offered the same premiums.8 The risks were
spread evenly across all banks and insurers under the supervision of the Ministry
of Finance. Under this fully regulated, non-competitive system, not a single insurer
in Japan collapsed, and thus insurance company failure was not something that
consumers needed to worry about.

However, the economic bubble burst and Japan entered into an economic recession
beginning in the early 1990s. Insurance companies’ assets deteriorated rapidly due to
the persistently low interest rates, sluggish stock prices and high termination rates.
Insurers struggled to provide guaranteed interest rates embedded in many savings-
type policies during the “lost decade”. The guaranteed interest rate problem caused
more serious problems for life insurers, but this problem was not limited to life
insurers, since non-life products also have a saving feature in Japan. To revive the
Japanese financial market, a large-scale financial system reform was done in Japan
between 1996 and 2001. “The convoy system” of financial institutions was reformed
into a competitive market system. The Insurance Business Law was also revised
substantially.9

8 The Property and Casualty Insurance Rating Organization (PCIRO) and the Automobile Insurance

Rating Organization of Japan (AIRO) determined the rate for non-life insurance products. There was no

ratings organisation in the life insurance sector, but all of the insurance companies offered the same rates

to customers because of the Ministry of Finance’s adoption of the “convoy system”, which resulted in

insurers needing permission from or approval by the Ministry of Finance for any rate changes.
9 Insurance Study Group (1996), Yamori and Okada (2007).
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To promote competition, the insurance rates of non-life insurance products were
liberalised.10 Traditionally, medical and cancer insurance products were only sold
by foreign insurers, and the life insurance market was fully dominated by domestic life
insurance companies. The law also allowed cross-industry business: life insurance
companies were allowed to enter the non-life insurance market and vice versa. Foreign
insurers could enter into the life insurance market, selling life and annuity products
in addition to medical and cancer insurance.

In April 1997, the Nissan Mutual Life Insurance Company recorded the first
insurance company bankruptcy in Japan during the post-war period. As mentioned,
since 1997 ten insurance companies have declared bankruptcy. Sixteen out of
31 registered life insurers in 1996 remained unchanged in 2006, and the rest either
failed or went through mergers and acquisitions.11 After the first insurer failure, the
Non-life Insurance Policyholder Protection Corporation of Japan and the Life
Insurance Policyholder Protection Corporation of Japan were established in 1998 to
provide benefit protections to the policyholders of insolvent insurers. The two
corporations protect benefits (with certain limitations) in the event of insurer failure.12

Although most companies were taken over by other insurers or joint ventures, and
the policyholder protections were in place, benefits on more than 10 million policies
were reduced as a result of the series of bankruptcies from 1997 to 2001. Guaranteed
interest rates, which reached around 6–7 per cent, were reduced by 0.3 per cent to
2.75 per cent and a surrender penalty was imposed.13

Before 1998, insurers reported their solvency margin ratios to the Ministry of
Finance but were not required to disclose it to consumers. Similarly, most Japanese
insurers did not have financial strength ratings. With the lack of consumer risk
awareness and under a bankruptcy-free environment, consumers did not request this
information either. Therefore, we can expect that market discipline did not exist until
the 2000s. However, the series of bankruptcies and benefit reductions that followed
resulted in a loss of confidence in the insurance companies. The Insurance Business
Law in 1998 required all insurers to publicly disclose solvency margin ratios. Insurance
agents and commercial brokers started to mention solvency margin ratios starting
in the early 2000s. The demand for credit ratings also increased. As a result, the
number of insurers with financial strength ratings increased rapidly in the 2000s.

During the late 1990s and early 2000s, many foreign insurers entered into the
Japanese market and took over Japanese insurance companies during the time
following the deregulation that accompanied the revision of the 1996 Insurance
Business Law. Some existing foreign insurers, who previously only concentrated
on medical and cancer insurance, now entered the life insurance sector. This was
mostly done by taking over the failed Japanese domestic insurers. These new foreign
insurers were free from the distress of the burst insurance bubble, so they could attract

10 Non-life insurers have become able to set a rate 10 per cent below or above the set rate by PCRIO or

AIRO. For large fire insurance policies, insurers had the freedom to set their own rates (Yamori and

Okada, 2007).
11 Japan Economic Monthly (2005).
12 The summary of policyholder protection for life and non-life insurance is provided in Appendix B.
13 Freeman and Fujiki (2001).
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consumers who were concerned about the quality of insurers. In the early 2000s,
foreign insurers aggressively promoted themselves through commercials massively
emphasising their solid credit ratings and solvency margin ratios. As a result, foreign
insurers rapidly gained market share in the 2000s.7 Knowing that the competitive
advantage of foreign insurers in Japan is a strong capital position unburdened by
high assured interest rates, it could be that those consumers with better risk aware-
ness were attracted to foreign insurers. Therefore, we conjecture that the risk
sensitivity of foreign insurance demand can be higher for foreign insurers than
domestic insurers.

Data

We hand-collected the annual reports of all non-life and life insurers in Japan for the
2001–2009 period.14 The initial sample includes 299 non-life insurer firm-year
observations and 325 life insurer firm-year observations. We collect solvency margin
ratios and all other firm-specific variables used in our study from the annual reports.
Annual reports also disclose financial strength ratings if available. We also collected
ratings information from various other sources such as the Moody’s website
(Moodys.com), but most ratings are collected from annual reports. Table 1 shows
that the number of companies with financial strength ratings increased during the
2001–2009 sample period. The percentage of insurers with credit ratings increased
from 44 per cent to 58 per cent in the non-life insurance industry and 60 per cent to
82 per cent in the life insurance industry.15 This rise may indirectly indicate the
increased consumer demand for insurer financial quality in Japan.

Insurers in our sample receive ratings from four global ratings agencies (S&P,
Moody’s, Fitch and A.M. Best) and two domestic ratings agencies (R&I and JCR).
Table 1 shows that most rated insurers have ratings from S&P, and some of them have
second or third ratings from other agencies. Only 4 per cent of the rated non-life
insurers and 20 per cent of the rated life insurers had ratings from other rating agencies
without an S&P rating.

Our study examines the relationship between financial strength changes, as
measured by solvency margin ratio changes and ratings changes, and insurance
demand change, as measured by direct premium written growth. Table 2 shows
the number of ratings changes during the sample periods for life and non-life insurers.
The first and second rows in Table 2 show the number of upgrades and downgrades by
any ratings agencies. Some firm-year observations are double counted here because
they received upgrades or downgrades from multiple rating agencies in the same year.
So we also present the number of upgrades and downgrades of the S&P rating only
in the third and fourth rows. Table 3 shows the correlation between ratings changes

14 All insurers in our sample disclose their annual reports on their company websites.
15 The ratings data of Table 1 is solely based on the ratings information provided in insurers’ annual

reports. Not all annual reports were available to us, especially for the earlier years. As a result, the

number of observations increases, but this does not mean the number of insurers increased during the

sample period.
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by different rating agencies. Some correlations, such as the correlation between A.M.
Best and Moody’s, are not available because none of the insurers had ratings from
both agencies. The correlation between the S&P ratings changes and ratings changes
of other agencies are all greater than 0.3. In order not to double count the same firm-
year observations in our analysis, we only use the sample to the insurers rated by S&P,
the most prevalent ratings in Japanese insurance industry. We limit our attention to
life insurance demand from this point because there were only four non-life insurer
rating downgrades during the sample period.16 Because we use the change in rating

Table 1 Rating coverages in 2001–2009

Year Obs. Global agency Domestic agency Non S&P Rating
coverage
(%)S&P Moody’s AM best Fitch JCR R&I

Panel A. Non-life insurance companies
2001 9 4 3 0 0 2 2 0 44.00
2002 10 5 4 3 0 3 3 0 50.00
2003 11 6 4 3 0 3 3 0 54.54
2004 12 6 3 3 0 4 3 0 50.00
2005 19 8 4 3 0 6 4 1 47.37
2006 21 10 6 5 3 6 6 1 52.38
2007 28 13 7 6 3 6 6 1 50.00
2008 31 15 6 6 4 7 6 1 51.61
2009 36 18 6 9 2 11 6 3 58.33

Panel B. Life insurance companies
2001 10 5 2 1 1 3 5 1 60.00
2002 16 8 2 3 3 6 10 4 75.00
2003 15 8 2 3 3 6 10 4 80.00
2004 20 10 2 3 3 5 11 4 70.00
2005 28 14 4 3 5 9 14 5 67.86
2006 29 20 7 3 6 9 14 5 86.21
2007 37 23 8 3 9 11 19 7 81.08
2008 44 26 12 4 11 11 19 8 77.27
2009 45 27 12 3 9 12 20 10 82.20

Table 2 Number of ratings changes during 2001–2009

Rating Industry Upgrade Downgrade

All Non-life 13 7

Life 16 25

S&P Non-life 12 4

Life 10 14

16 We did the same analysis with non-life insurance companies as well. The final sample has 16 non-life

insurers. We do not report the results here because we find that the results are not statistically reliable as
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variable in our analysis, we exclude those insurers with only 1-year rating information.
Our final sample consists of 28 life insurers in Japan. The list of insurers used in this
study is provided in Appendix C.

Table 4 shows the S&P ratings of both non-life and life insurers. Financial strength
ratings for rated insurers were fairly strong during the sample period. None of the non-
life insurers in Japan had an AAA rating, but fewer than two rated insurers have an
S&P rating lower than A– in both the life and non-life industry during the sample
period of 2001–2009.

Methodology and results

We run the following regression model to examine the relationship between financial
strength change and life insurance demand growth.

Growthi;ðt; t�1Þ ¼ aþ b1 UPi; t þ b2 DOWNi; t þ b3 SOLi; t�1

þ g1 DPWi; t�1 þ d1 DYear þ d2 Dfirm þ eit

where Growthi(t, t�1) is the insurance demand growth estimated as the log direct
premium written growth from year t�1 to year t. UPi, t is a dummy variable equal to
one when there is a rating upgrade in year t. DOWNi, t is a dummy variable for a rating
downgrade. SOLi, t�1 is a solvency margin ratio change from year t�2 to t�1. One
year lagged solvency margin ratio change is used in this model because the solvency
margin ratios become public at the end of the year and thus insurance demand in year
t should be related to the solvency margin in year t�1. DPWi, t�1 is a log direct

Table 3 Correlation between ratings from different ratings agencies

S&P

change

Moody’s

change

Fitch

change

AM Best

change

R&I

change

JCR

change

S&P change 1.0000 0.4661*** 0.4652*** 0.3146** 0.4666*** 0.6130***

(o0.0001) (0.0005) (0.0172) (o0.0001) (o0.0001)

Moody’s change 1.0000 0.2168 N/A 0.0074 0.7475***

(0.3204) (0.9662) (o0.0001)

Fitch change 1.0000 N/A 0.4551*** 0.1643

(0.0078) (0.4034)

AM Best change 1.0000 0.3069* �0.0038

(0.0510) (0.8197)

R&I change 1.0000 0.0084

(0.4437)

JCR change 1.0000

Note: ***po0.01, **po0.05, *po0.1.

the sample size for rating changes are too limited. The fixed effect regression results suggest that non-life

insurance demand is sensitive to rating downgrades but OLS results indicate that the insurance demand

is insensitive to rating changes. In both cases, demands are insensitive to solvency margin changes.

Results are available upon request.
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premium written in year t�1. DYear and Dfirm are arrays of year and firm dummy
variables used to control time and firm fixed effect. eit is an error term for firm i in year
t. The summary statistics of variables used in the regression are shown in Table 5.

The regression results are presented in Table 6. We provide both OLS and fixed
effect regression results. Year and firm fixed effects are included but not reported in
the table. In columns (1) and (5), we present a regression result without the solvency
margin ratio change. The insignificantly negative coefficients of UP and DOWN imply
that the direct premium written is insensitive to the ratings upgrades and downgrades.
In order to test whether ratings provide extra information to policyholders after
controlling for solvency margin ratio changes, we add solvency margin ratio changes
in columns (2) and (6). Solvency margin ratio changes are insignificant in both
regressions, and the coefficients of ratings change variables are robust to this addition.

Table 4 S&P ratings distribution

Year AAA AA+ AA AA� A+ A A� BBB and below Total

Panel A. Non-life insurance companies
2001 0 0 1 2 1 0 1 2 7
2002 0 0 0 4 2 0 1 2 9
2003 0 0 0 4 2 0 1 2 9
2004 0 0 0 3 2 0 1 2 8
2005 0 0 0 3 3 0 2 2 10
2006 0 0 1 3 2 2 2 1 11
2007 0 1 2 2 4 0 4 0 13
2008 0 0 4 2 4 1 4 0 15
2009 0 0 5 5 2 1 4 1 18

Panel B. Life insurance companies
2001 0 0 0 2 1 1 0 1 5
2002 0 0 0 2 1 1 0 1 5
2003 0 0 1 2 1 1 1 2 8
2004 1 0 1 3 2 1 2 2 12
2005 1 1 2 4 2 3 2 2 16
2006 2 1 6 4 1 3 2 1 20
2007 2 3 7 4 2 3 3 1 25
2008 2 0 6 7 4 4 3 1 27
2009 1 1 2 11 4 3 5 0 28

Table 5 Summary of statistics

Obs. Mean Std Min Max

Solvency margin 112 1,497.994 1,668.091 457.1 11,902.5

Solvency margin change 112 �47.92 978.22 �8,181.11 5,508.50

DPW 112 1,111,678 1,261,768 6,597 5,035,543

DPW change (%) 112 �0.0132 0.3606 �3.075 1.3281

Foreign 112 0.3333 0.4734 0 1

Number of new policies 112 443,978.1 377,316.5 0 1,632,206

Termination rate (%) 111 13.19 4.62 1 31.2

Operating income change 112 1,297.158 80,900.59 �470,690 521,491
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Table 6 Regression results: Insurance demand changes to insurers’ credit quality in Japan during 2002–2009

Variables Fixed effect OLS

(1) (2) (3) (4) (5) (6) (7) (8)

Log(DPW_t�1) �0.466*** �0.468*** �0.293*** �0.306*** �0.063** �0.062** �0.047** �0.038

[�5.426] [�5.432] [�3.651] [�3.431] [�2.420] [�2.369] [�2.067] [�1.585]

Upgrade �0.010 �0.012 �0.015 �0.014 �0.020 �0.020 �0.023 �0.072

[�0.194] [�0.224] [�0.344] [�0.288] [�0.156] [�0.153] [�0.213] [�0.634]

Downgrade 0.027 0.036 0.019 �0.006 0.044 0.038 �0.045 �0.019

[0.596] [0.763] [0.468] [�0.094] [0.397] [0.340] [�0.470] [�0.127]

S. Margin Change �0.020 �0.033 �0.031 0.036 0.008 0.008

[�0.802] [�1.576] [�1.441] [0.848] [0.228] [0.212]

Up-Foreign �0.026 0.375

[�0.200] [1.518]

Down-Foreign 0.038 �0.018

[0.473] [�0.096]

S. margin change-Foreign 0.713*** 0.713*** 1.675*** 1.604***

[5.402] [5.246] [6.847] [6.439]

Foreign �0.264 �0.520 0.093 0.075

[�0.588] [�1.102] [1.270] [0.941]

Observations 112 112 112 112 112 112 112 112

Adjusted R2 0.863 0.863 0.900 0.898 �0.003 �0.005 0.312 0.315

F-value 21.018 20.356 28.037 25.988 0.971 0.945 4.881 4.406

Note: ***po0.01, **po0.05, *po0.1.
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Table 7 Fixed effect regression results: Insurance demand changes to insurers’ credit quality in Japan during 2002–2005 and 2006–2009

Variables 2002–2005 2006–2009

(1) (2) (3) (4) (5) (6) (7) (8)

Log(DPW_t�1) �0.317*** �0.307** �0.292** �0.308** �0.604*** �0.151 �0.616*** �0.151

[�2.645] [�2.476] [�2.344] [�2.357] [�3.876] [�0.915] [�3.929] [�0.884]

Upgrade �0.012 �0.007 �0.005 �0.069 �0.076 0.006

[�0.382] [�0.233] [�0.159] [�0.316] [�0.346] [0.034]

Downgrade 0.010 0.005 0.004 0.038 0.053 0.033

[0.173] [0.090] [0.073] [0.565] [0.763] [0.577]

S. margin change 0.103 0.078 0.099 �0.032 �0.029 �0.035

[1.087] [0.842] [0.962] [�1.240] [�0.890] [�1.314]

S. margin change-Foreign �0.233 �0.223 0.873*** 0.863***

[�0.571] [�0.514] [4.383] [4.197]

Foreign 0.285 �0.705 �0.216 �0.237

[0.488] [�1.403] [�1.363] [�1.425]

Observations 43 43 43 43 69 69 69 69

Adjusted R-squared 0.713 0.729 0.709 0.698 0.855 0.904 0.854 0.900

F-value 5.966 6.139 5.648 5.216 14.391 22.334 13.876 20.030

Note: ***po0.01, **po0.05, *po0.1.
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Columns (3) and (7) include two additional variables: Foreign and S. Margin
Change-Foreign. Foreign is a dummy variable equal to one when an insurer is a
subsidiary of a foreign insurer or is established by foreign capital. S. Margin Change-
Foreign is an interaction variable of solvency margin ratio change and the Foreign
dummy variable. These two variables are included in the base model in order to
examine whether a different level of market discipline exists for foreign insurers.
Similarly, we include Up-Foreign and Down-Foreign interaction variables in columns
(4) and (8). The result confirms our conjecture that the insurance demands of foreign
insurers are more sensitive to financial strength. The S. Margin-Foreign is significantly
positive in both regressions. The result implies that life insurance demands on
domestic insurers are not sensitive to the financial strength, but the insurance demands
on foreign life insurers are sensitive to solvency margin ratio changes. To sum up, only
the demand for foreign life insurers is credit sensitive and Japanese consumers react to
the solvency margin changes but not to the rating changes.

The demand sensitivity of foreign insurers could have several interpretations.
First, eight out of ten bankrupt insurers in Japan were life insurers. Most of the failed
insurers were taken over by foreign insurers, which means that more than 10 million
contracts that experienced benefit cuts were concentrated in foreign life insurers. The
policyholders who experienced this once could be more sensitive to financial strength.
Second, those foreign insurers which did not take over failed domestic life insurers
were mostly new to the Japanese life insurance industry, as prior to the Business
Insurance Law change in 1996, they were only allowed to sell medical and cancer
insurance. In order to expand their business into the new market, they aggressively
advertised their strong solvency margin ratios and credit ratings more than domestic
insurers who already had established their brand name in Japan did. However, it is still
unclear why foreign life insurance demand is sensitive to the solvency margin ratio
changes and not the rating changes. It could be that not all Japanese insurers have
ratings yet and the regulators and practice have emphasised solvency margin ratios
more than ratings in Japan.

In Table 7, we investigate whether the market discipline strengthened during the
later sample period than the earlier period. We run the same sets of regressions as in
Table 6 with two sample periods spanning 2002–2005, and 2006–2009. Up-Foreign
and Down-Foreign variables could not be included due to a very limited number of
observations. The coefficients are mostly robust, except for one noticeable change: the
coefficient of S. Margin Change-Foreign is insignificant in the 2002–2005 regression,
whereas the same coefficient is significant and the magnitude is slightly increased in
the 2006–2009 regression. The coefficients suggest that market discipline has improved
in Japanese market in more recent years compared to the early 2000s.

Robustness tests

Alternative demand measures

As a robustness check, we utilise termination rates and the number of new policies as
measures of insurance demand changes. Policy termination rates and the number of
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new policies can be better insurance demand measures than direct premium written
because direct premium written shows a total effect of insurance demand and price.
However, we used direct premium written as a main dependent variable because
termination rates and the number of new policies are only available for life insurers.
The results are shown in Table 8. The robustness checks confirm the conclusion in
Table 6: life insurance demand is not sensitive to ratings changes, but foreign life
insurer demand is sensitive to solvency margin ratio changes. Termination rates for
foreign life insurers decrease following the solvency margin ratio increase, and the
number of new policies increases following the solvency margin ratio increase. This
result also implies that life insurance demand sensitivity is not only realised by new
sales but also by policy surrender.

Robustness tests for endogeneity

Our main analysis in this section on Robustness tests assumes that ratings changes
may affect insurance demand but not the other way around. That is, the model
assumes that demand change does not drive ratings change. However, it is possible
that ratings agencies may upgrade or downgrade an insurer when the premiums of the
insurer grow or decline. If this is the case, our main regression model is not free from
the endogeneity problem.

The dependent variable in the regression model is the insurance demand change
from year t�1 to year t. The demand information in year t becomes available at the
beginning of each calendar year tþ 1. The ratings change variables are the ratings
changes during year t. The year t rating is mostly based on the accounting and
operation results in year t�1. Therefore, we expect that the demand change from year
t�1 to year t may lead year tþ 1’s rating and not year t’s rating. However, if the
ratings agencies have access to quarterly operations performance information, the
endogeneity could be present.

In order to examine whether this possible endogeneity biases our results and leads to
the wrong conclusion, we conduct two robustness check tests in this section. First, we
run the 2SLS model where we instrument the DOWN and Down-Foreign variables
with a solvency margin change from year t�1 to t, an operating income change from
t�1 to t, and the interaction of these two variables with a Foreign dummy variable.
We did not include UP and UP-Foreign in this model because we cannot include
four endogenous variables due to the lack of instrument variables. Both UP and
UP-Foreign are insignificant in the main regression model.

Alternatively, we conduct regressions without the potentially problematic ratings
variables. The solvency margin is less likely to have the endogeneity problem because
the solvency margin in the model is the solvency margin change from year t�2 to t�1,
which is announced at the end of year t�1 or at the beginning of year t. The demand in
year t cannot affect the solvency margin change from year t�2 to t�1.

The results of these two robustness tests are presented in Table 9. The results
confirm the findings in the previous section. The Solvency Margin Change-Foreign
variable is significantly positive in the life insurance demand regression.
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Table 8 Regression results: Insurance demand changes to insurers’ credit quality in Japan—other variables

Variables Fixed effect OLS

(1) (2) (3) (4) (5) (6)

DPW change Termination rate Log(new policy) DPW change Termination rate Log(new policy)

Log(DPW_t�1) �0.306*** �0.038

[�3.431] [�1.585]

Ter. rate_t�1 0.031 0.458***

[0.224] [5.487]

Log(New Policy_t�1) �0.019 0.980***

[�0.356] [18.689]

Upgrade �0.014 0.136 0.000 �0.072 1.415 0.494*

[�0.288] [0.135] [0.002] [�0.634] [0.966] [1.902]

Downgrade �0.006 �0.933 0.239* �0.019 �0.289 0.445

[�0.094] [�0.726] [1.801] [�0.127] [�0.159] [1.335]

S. margin change �0.031 0.700 �0.031 0.008 0.905** �0.004

[�1.441] [1.650] [�0.707] [0.212] [2.034] [�0.052]

Up-Foreign �0.026 0.121 �0.362 0.375 �1.719 �3.847***

[�0.200] [0.039] [�1.272] [1.518] [�0.425] [�7.275]

Down-Foreign 0.038 1.491 �0.194 �0.018 0.563 �0.259

[0.473] [0.916] [�1.169] [�0.096] [0.244] [�0.616]

S. margin change-Foreign 0.713*** �13.102*** 0.925*** 1.604*** �11.881*** 0.885*

[5.246] [�4.750] [3.446] [6.439] [�3.854] [1.701]

Foreign �0.520 5.481 �5.098*** 0.075 0.213 �0.084

[�1.102] [1.328] [�15.214] [0.941] [0.232] [�0.486]

Observations 112 107 109 112 107 108

Adjusted R2 0.934 0.833 0.985 0.315 0.341 0.811

F-value 25.99 8.55 111.34 4.406 4.659 31.523

Note: *** po0.01, ** po0.05, * po0.1
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Table 9 Regression results: Robustness check for possible endogeneity

Variables Fixed effect OLS

Solvency

margin only

2 SLS Solvency

margin only

2 SLS

Panel A. Second Stage 2 SLS regression results

Log(DPW_t�1) �0.294*** �0.411*** �0.048** �0.037

[�3.707] [�3.947] [�2.147] [�1.565]

Downgrade �0.369 0.017

[0.793] [0.480]

S. margin change �0.031 �0.008 0.007 1.810***

[�1.514] [�0.248] [0.212] [7.096]

Down-Foreign 0.793* �0.553

[1.711] [�1.254]

S. margin change-Foreign 0.717*** 0.5907** 1.657*** 1.810***

[5.512] [0.2986] [6.925] [7.096]

Foreign �0.471 �1.111 0.085 0.221**

[�1.064] [�1.618] [1.218] [2.086]

Observations 112 112 112 112

Adjusted R2 0.902 0.904 0.324 0.332

F-value 30.291 29.191 5.846 5.240

Variables Fixed effect OLS

Down Down-

Foreign

Down Down-

Foreign

Panel B. First Stage 2 SLS regression results

Log(DPW_t�1) 0.009 0.130 0.019 0.018

(0.038) (0.644) [0.743] [0.871]

S. margin change(t�2, t�1) 0.107* 0.011 0.002 0.010

[1.811] [0.231] [0.045] [0.323]

S. margin change-Foreign 0.290 0.394 0.496* 0.348*

[0.751] [1.235] [1.945] [1.715]

Foreign 0.229 0.740 0.204*** 0.255***

[0.161] [0.633] [2.757] [4.337]

Operating income change �0.000** �0.000* �0.000** �0.000**

(�1.975) [�1.752] [�1.975] [�1.975]

S. margin change(t�1, t) 0.004 �0.000 0.001 0.001

[0.791] [�0.060] [0.307] [0.307]

O. income change– S.

margin change (t�1, t)

0.000*** 0.000 0.000 0.000

[0.056] [0.425] [0.564] [0.564]

Observations 112 112 112 112

Adjusted R2 0.061 0.061 0.134 0.188

F-value 1.190 1.190 2.224 2.835

Note: *** po0.01, ** po0.05, * po0.1.
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Conclusion and discussions

Financial institutions in Japan changed from the “convoy system” to a competitive
market in the 1990s. Insurance company failure did not exist until the first company
bankruptcy (Nissan Mutual Life Insurance Company) in 1997. Insurance company
insolvency risk awareness among consumers in Japan, therefore, was low before this
event. After a series of insurer bankruptcies and the Insurance Business Law revision,
we expect that insurer insolvency risk awareness among consumers increased. In this
study, we empirically test the market discipline of Japanese life and non-life insurance
companies in the years 2002–2009.

Our research reviews the current status of credit rating of life and non-life insurance
companies in Japan and examines the relationship between financial strength changes
and insurance demand growth. We run OLS and fixed effect regressions on an
unbalanced panel of data. The dependent variable is log direct premium written
growth. We utilise ratings changes and solvency margin ratio changes as measures of
financial strength changes. Life insurance premiums are irrelevant with ratings
changes but demand for foreign life insurers has a positive relationship with solvency
margin ratio changes. We also find that the market discipline has become stronger
during the later sample periods than the earlier periods.

In addition, we examine the termination rates and the number of new policies after
life insurers’ financial strength changes. Both termination rates and the number of
new policies are insensitive to ratings changes, but foreign life insurers’ termination
rates and the numbers of new policies have a significantly positive relationship with
solvency margin ratio changes. The results imply that foreign life insurer demand
sensitivity to solvency margin ratio changes is due to a combination of the change in
termination rates and change in new contracts.

Overall, our empirical findings confirm that limited market discipline exists
in Japan. We find that more insurers receive credit ratings from both domestic and
global rating agencies. However, it seems that Japanese consumers do not pay much
attention to the ratings yet. Although limited, market discipline exists in Japanese
market as can be seen in the results that the demands for foreign life insurance
companies were sensitive to the solvency margin ratio changes. Our results also
indicate improving market discipline: the demand sensitivity became stronger in the
later 2000s than the earlier 2000s. The reason for rating insensitivity could be that not
all insurers have ratings yet and the regulations and practices have emphasised
solvency margin ratios more than ratings. It will be interesting to see how the demand
sensitivity changes in the future as more insurers receive financial strength ratings
from rating agencies, which are more comprehensive measures for the default risks
of insurers than the solvency margin ratios, and as consumer risk awareness keeps
increasing.
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Appendix A

Insurance company insolvency history in Japan from 1997–2010

Non-life insurance industry

1. 2000 May Dai-ichi Mutual Fire and Marine Insurance Company
2. 2001 Nov Taisei Fire and Marine Insurance Company

Life/health insurance industry

1. 1997 Apr Nissan Mutual Life Insurance
2. 1999 Jun Toho Mutual Life Insurance
3. 2000 May Dai-Hyaku Mutual Life Insurance
4. 2000 Aug Taisho Mutual Life Insurance
5. 2000 Oct Chiyoda Mutual Life Insurance
6. 2000 Oct Kyoei Life Insurance
7. 2001 Mar Tokyo Mutual Life Insurance
8. 2008 Oct Yamato Life Insurance

Appendix B

Policyholder protection in the Japanese insurance industry

Non-life Insurance Policyholders Protection Corporation of Japan (NPPCJ)
The Non-life Insurance Policyholders Protection Corporation of Japan (NPPCJ) was
established in 1998 as part of an amendment of the Insurance Business Law to protect
policyholders in insolvent non-life insurers. The NPPCJ assists a reliever company
willing to take over an insolvent insurer or undertake insurance contracts if a takeover
is unsuccessful. By law, all non-life insurers must join the NPPCJ.
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Some insurance policies such as auto liability and earthquake insurance are 100 per
cent protected, but other protections are incomplete. The list of compensation rates
are summarised in the following table. In Japan, non-life insurance policies also have a
saving feature, thus they have a cash value.

Insurance claim

(%)

Cash value

(%)

Automobile liability insurancea, household earthquake insurancea 100 100

Automobile insurancea, Fire insurance, Other Non Life Insurance,

Injury insurance (within 1 year contract)a
80b 80

Other Injury / Medical insurancea 90 90

aThe protection applies to all policyholders.
bIf the loss (claim) occurs within 3 months of the insurer’s bankruptcy, the loss is covered fully.

The protection applies if policyholder is an individual or a small sized company.

Source: www.sonpohogo.or.jp/index.html.

Life Insurance Policyholders Protection Corporation of Japan (PPCJ)
In April 1996, the policyholders’ protection fund was established as an internal
organisation within the Life Insurance Association. Member companies of the Life
Insurance Association could opt in to the fund. The fund provides assistance in the
transfer of funds and insurance policies to other insurers smoothly in case of insurer
bankruptcy.17 The PPCJ was established in 1998, along with the NPPCJ, to protect
the policyholders of insolvent life insurers. All life insurers operating in Japan
automatically become members of PPCJ. The PPCJ protects the benefits of all life
insurance and annuity contracts, except for investment-linked life policies and life
insurance company-operated corporate pension plans. The protection is also limited
for covered insurance contracts. When a life insurance company becomes insolvent,
the liability reserve is reduced and the assumed and guaranteed interest rates are
adjusted downwards. Originally, a uniform 90 per cent of technical provisions
protection was applied to all life insurance policies without significant investment
features. However, a “bill for partial revision of the Insurance Business Law, etc.”, was
passed by the House in April 2005. The new changes now cut the protected benefit for
life insurance policies with high assumed rates of interest.18 Specifically, the
compensation ratio of high assumed interest rate policies will be “90 per cent—the
sum of (each assumed interest rate in the past 5 years—the base rate)/ 2”.

(Source: www.seihohogo.jp/; www.seiho.or.jp/english/Publication/2007-2008/33.pdf).

17 Hotta (2007).
18 A life insurance policy is considered as a high assumed interest rate policy when a policy has an assumed

interest rate constantly over the base rate in the past 5 years. Base rate may change over time.
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Appendix C

Table C1 List of insurers with S&P rating

Name Capital S&P rating

A. Life insurance companies

AIG Edison Foreign 2007–2009

American Family Life Assurance Company of Colombus Foreign 2003–2009

American Life Insurance Company Foreign 2005–2009

AXA Financial Life Foreign 2007–

AXA Life Foreign 2005–2009

Cardif Life Foreign 2007–2009

Credit Agricole Life Insurance Foreign 2007–2009

Daido Life Insurance Domestic 2005–2009

Dai-ichi Life Insurance Domestic 2003–2009

Fukoku Mutual Life Insurance Domestic 2007–2009

Gibraltar Life Insurance Foreign 2006–2009

Hartford Life Foreign 2008–2009

ING Life Foreign 2007–2009

Manulife Foreign 2006–2009

MassMutual Foreign 2005–2009

Meiji Yasuda Life Insurance Domestic 2003–2009

Mitsui Sumitomo Kirameki Life Domestic 2005–2009

Mitsui Sumitomo Primary Life Insurance Domestic 2006–

Nippon Life Domestic 2004–2009

Orix Life Insurance Domestic 2004–2009

Prudential Life Foreign 2006–2009

Sompo Japan Himawari Life Insurance Domestic 2000–2009

Sony Life Domestic 2001–2009

Sumitomo Life Domestic 2001–2009

Taiyo Life Insurance Domestic 2001–2009

Tokio Nichido Anshin Life Insurance Domestic 2002–2009

Zurich Life Insurance Foreign 2008–2009

B. Non-life insurance companies

ACE Insurance Foreign 2001–2009

Aioi Insurance Domestic 2007–2009

Assicurazioni Generali, Japan Branch Foreign 2008–2009

Cardif Insurance Foreign 2007–2009

Fuji Fire and Marine Insurance Foreign 2001–2009

Hitachi Capital Insurance Domestic 2005–2009

Kyoei Fire and Marine Insurance Domestic 2000–2001, 2004–2009

Mitsui Sumitomo Insurance Company Domestic 2001–2009

Tokio Marine and Nichido Fire Insurance Domestic 2002–2009

Nippon Koa Insurance Domestic 2001–2009

Nissay Dowa Insurance Domestic 2001–2009

Nisshin Fire and Marine Insurance Domestic 2006–2009

SECOM General Insurance Domestic 2008–2009

SOMPO JAPAN Insurance Domestic 2002–2009

Tokio Marine and Nichido Fire Insurance Domestic 2002–2009

Zurich Insurance Company Ltd, Japan Branch Foreign 2005–2009
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Appendix D

Table D1 List of rating changes

Company Year Previous

rating

New

rating

Premium

change (%)

Panel A. Life insurance companies

Downgrades

AIG Edison 2008 AA+ A+ �16.87

ING Life 2009 AA� A� �57.53

AXA Life 2009 AA AA� 1.60

American Family Life Assurance

Company of Colombus

2008 AA AA� 4.32

American Life Insurance Company 2008 AA+ A+ �18.77

Cardif Life 2008 AA+ AA 16.88

Gibraltar Life Insurance 2008 AA AA� 1.41

Sony Life 2003 AA� A+ 4.73

Prudential Life 2009 AA AA� �2.82

MassMutual 2009 AAA AA+ 102.26

Mitsui Sumitomo Kirameki Life 2009 AA AA� 1.45

Mitsui Sumitomo Primary Life Insurance 2009 AA AA� �28.36

Sumitomo Life 2002 BBB BB+ �7.63

Taiyo Life Insurance 2009 A A� 19.63

Average Premium Growth Change 1.45

Upgrades

Orix Life Insurance 2005 BBB+ A� �2.92

Prudential Life 2007 AA� AA 6.37

Mitsui Sumitomo Insurance Company 2006 AA� AA 8.04

Sumitomo Life 2004 BB+ BBB �4.11

Sumitomo Life 2006 BBB BBB+ �2.80

Sompo Japan Himawari Life Insurance 2003 A+ AA� 10.01

Dai-ichi Life Insurance 2005 A� A �3.69

Tokio Nichido Anshin Life Insurance 2006 AA� AA 6.49

Nippon Life 2006 A+ AA� 0.25

Meiji Yasuda Life Insurance 2004 BBB+ A� �7.66

Average Premium Growth Change 1.00

Panel B. Non-life insurance companies

Downgrades

Nissay Dowa Insurance 2002 AA� A+ 9.90

Cardif Insurance 2008 AA+ AA 47.80

Mitsui Sumitomo Insurance Company 2002 AA AA� 4.05

Hitachi Capital Insurance 2007 A A� 20.94

Average premium growth change 20.67

Upgrades

Aioi Insurance 2009 A+ AA� �2.77

Nissay Dowa Insurance 2009 A+ AA� 0.56

Zurich Insurance Company Ltd, Japan Branch 2006 A+ AA� 1.32

Kyoei Fire and Marine Insurance 2005 BBB BBB+ 0.86
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Table D1 (continued )

Company Year Previous

rating

New

rating

Premium

change (%)

Kyoei Fire and Marine Insurance 2007 BBB+ A� �1.77

Mitsui Sumitomo Insurance Company 2007 AA� AA �1.03

Tokio Marine and Nichido Fire Insurance 2006 AA� AA 1.87

Nisshin Fire and Marine Insurance 2007 A A+ �2.09

Nippon Koa 2009 A+ AA� �3.07

Hitachi Ca 2006 A� A 39.79

Fuji Fire and Marine Insurance 2004 BBB BBB+ �2.18

Fuji Fire and Marine Insurance 2006 BBB+ A� 0.24

Average premium growth change 2.64
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