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Research of Excess Returns of the Liquidity Risk of each Sector
in Chinese Stock Market

LI Lili,ZHANG Yulan
College of Economics, Qingdao University, Qingdao, China, 266071

Abstract: Liquidity is an important property of the security market, and it is one of the important factors
influencing the price behavior and a key indicator of market efficiency. During the process of stocks trading,
liquidity risk can increase the transaction costs. At present, foreign studies generally believe that liquidity risk can
lead to excess returns on the stock market. However, as an emerging market, Chinese stock market has its own
unique properties in price limits, volatility, quote depth and delivery system. Researches cannot agree with each
other on excess returns coming from liquidity risk, and the models of liquidity risk are inconsistent. To establish an
effective model of liquidity risk to measure its impact on the stock markets is an important aspect of the current
study.

Based on domestic and abroad researches and the current situation of Chinese stock market, we put forward a
new index to measure liquidity risk. Selecting the A-share data of more than 900 listed companies in Shanghai Stock
Exchange from July 1, 2006 to December 31, 2008 , we distinguish industries and study the stocks’ excess return of
the liquidity risk during bull and bear market periods based on the stock yield, market yield and stock liquidity risk.
At the same time, the impact of the size of companies, the carrying amount of market capitalization ratio, the
proportion of outstanding shares on stock returns is also taken in consideration to measure the excess returns of
stocks on the basis of the multi-factor. The innovation of this paper is: At first, considering the continuity and
stability, we establish new measurement of liquidity risk and combine the stock price with its volume on the day and
the previous day; secondly, considering the impact of the market factor, company size, liquidity risk on the excess
returns of stock, we make an empirical analysis and a comparative analysis of the excess returns coming from
liquidity risk on each sector of stocks based on a panel data model. It will have great significance on investigating
the efficiency of capital markets, asset pricing and liquidity risk management.

Key words: Liquidity Risk; Excess returns; Panel Data; Stock market

the liquidity risk was the uncertainty of the transaction
costs and market value caused by the market (or assets)
that lacked liquidity’ ™ Bangia (1999) divided liquidity
risk into exogenous liquidity risk and endogenous
liquidity risk. The former was determined by the

I. Introduction

The three attributes of the financial assets are
profitability, safety and mobility. The stock liquidity is
the possibility of large volume of rapid transactions at
lower cost without changing the current stock price,
and it contains three dimensions: time, price and
volume. The liquidity of the securities market makes
the smooth progress of the secondary market trading
possible. Liquidity makes it possible to optimize the
allocation of capital resources through the securities
markets. Financial crises are accompanied by the
sudden loss of market liquidity and as an important part
of the market microstructure and risk management,
liquidity rouse widespread interest in academia.

common factors for all securities and the latter was
related to the size of transactions. When the number of
transactions was not greater than the quote depth, the
transaction would not affect the market price, and the
investors would be only faced with exogenous liquidity
risk; when the transaction size exceeded the depth of
market quotations, the transaction would affect the
price and investors would be faced with both
exogenous and endogenous liquidity risk. *! Some early
scholars also studied the effect of scale and the
book-market value effect. Banz (1981) first discovered
the effect of scale, and showed that both the total rate of
return and the risk-adjusted rate of return were
negatively correlated with the size of the company by

A. Foreign research background

In other countries, the study of liquidity is more

distant, and scholars are not consistent in the concept of
liquidity. Tobin (1958) explored the meaning of
liquidity for the first time; ! Smithson (1995) thought

empirical analysis; ! Rosenberg, Reid and Lanstein
(1985) found the book-market effect, and the excess
return of 0.36% per month could be got if the ratio of
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the book and market value was greater in the years
1973-1984. 7

The financial scholars’ study on the liquidity risk
premium is relatively mature, and many scholars
believed that there was liquidity risk premium. Amihud
and Mendelson (1986), who first proposed the liquidity
premium theory, deduced the relational model (also
known as the A.M model) of the expected return and
the bid-ask spread, and they measured the liquidity by
the relative bid-ask spread, and made an empirical test
of the AM model using the data of the 1960-1980 New
York stock exchange;!® Acharya and Pedersen (2005)
proposed a new theoretical model of the liquidity risk
premium, i.e. the liquidity-adjusted CAPM, and they
expressed the sensitivity of specific stock liquidity to
the fluctuation of market liquidity using the covariance
of the market liquidity and the market rate of return.
They found that the expected rate of stock return was
positively related to the liquidity risk, assuming that the
unit transaction cost was not affected by trading
position without considering the endogenous liquidity
risk. 1 Of course, some scholars believed that the
liquidity risk premium did not exist, or there was no
significant relationship between liquidity risk and asset
returns or even negative correlation. Brennan (1996)
using NYSE data from 1984 to 1991 found that the
level of liquidity and the stock returns were negatively
correlated, but this relationship was not sound; !
Chordia et al. (2001) measured liquidity by trading
volume and took the volatility of trading volume as an
indicator of the liquidity risk, and found that the
expected rate of return was negatively correlated with
trading volatility, that was, the expected rate of return
was negatively correlated with the liquidity risk.

Many empirical studies have also shown the effect
of scale, the value effect and the liquidity risk premium.
Although
was generally confirmed

the phenomenon in  the stock market
in the United  Kingdom,
United States, France and other developed countries,
the conclusions of the emerging markets were different.
Rouwenhorst (1999) found the effect of scale and the
value effect, based on 20 emerging markets in the
International Corporation (IFC),
of returnand the
were positively correlated;!'”  Bekaert (2007) found
that the and liquidity
significant correlation

emerging markets.

Finance
but the portfolio's rate turnover
expected return showed a
positive
[11]

in many

B. Domestic research background

In the country, some scholars have also explored
the measurement of liquidity and the liquidity risk
premium. Huang Feng (2007) thought that liquidity
reflected the impact of trading volume on trading prices,
and the price fluctuation caused by the emergence of
new information should be excluded, and the disclosure
of new

information  was often occurred

during non-trading hours, for which he used the price
amplitude ((the highest price - the lowest price) / the
opening price) to substitute the molecule of Amihud
indicator."? Li Yuanhui and Ding Huiping (2009)
found the liquidity levels of different industries and
different regions were different using VAR approach
based on samples selected from the Shanghai and
Shenzhen Stock Exchange. From the industry’ point of
view, the medicine and bio-products industry showed
larger liquidity risk in the Shanghai Stock Exchange,
and the wood, furniture industry showed greater
liquidity risk in the Shenzhen Stock Exchange. From a
regional perspective, the liquidity risk of the western
region was higher than the other two regions. And the
overall liquidity risk level of the stock in the Shenzhen
Stock Exchange was slightly higher than that in the
Shanghai Stock Exchange. ") Wang Mingtao and
Zhuang Yaming (2011) proposed the concept of target
liquidity. They found strong correlation of the lack of
liquidity and its volatility through an empirical test
based on the 148 A-shares listed on the Shanghai Stock
Exchange and the target liquidity had a significant
impact on liquidity risk. They also showed that the
liquidity risk of the bull phase was significantly less
than that of the bear phase and the size of the stock
market capitalization had little effect on liquidity risk.
14 At the same time, scholars have also been exploring
the effect of scale and the value effect. Lu Jing and
Tang Xiaowo (2004) showed that the effect of scale did
not exist in the Chinese stock market;!" Li Yihong and
Wu Shinong (2003) believed that research results were
affected by the liquidity indicators, the empirical
method, the structure of estimated data, the policies and
important events;!'” Zhou Fang and Zhang Wei (2011)
made an empirical study on the scale effect, the value
effect and the liquidity risk premium in China's stock
market through improving the Fama three-factor model
and the LACAPM. They proposed a new non-liquidity
indicator to measure liquidity risk combined with
turnover by improving the indicator raised by Amhuid
(2002) and they thought "liquidity premium" existed
and there was some intrinsic correlation of the liquidity,
company size and the book-market ratio. ['”]

By numerous researches, some scholars believed
that liquidity risk premium existed in the Chinese stock
market. Wu Wenfeng et al. (2003) used the ratio of the
absolute value of day yield and the transaction amount
to represent non-liquidity, and found that the indicator
and the earning rate were positively correlated, that was,
and there was compensation for liquidity risk in China's
stock market."! Of course, some scholars hold the
opposite view that there was not liquidity risk premium
phenomenon in the domestic stock market, such as Xi
Honghui (2006) measured the stock liquidity by daily
volatility-adjusted turnover and non-liquidity indicators,
and analyzed the relationship of the liquidity, its
volatility and stocks’ expected returns finding a
significant negative correlation of the expected return
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and stock liquidity levels in the control of other factors
that affected stock returns and showing fluctuations of
the liquidity could not explain the expected stock
returns.'”? Some scholars believed that the liquidity risk
and the expected stock returns influenced each other.
Yang Chaojun and Wang Lingzhi (2011) showed a kind
of bidirectional causality between the fluctuation of
liquidity and the rate of return based on the causality
test of fixed effects VAR, 2%

On the whole, you can find that liquidity risk is a
hot issue of the domestic financial research. Many
scholars have proposed their own views on the
measurement of liquidity risk and its premium, but
have not reached the same conclusion yet, mainly due
to the difference of liquidity indicators, the situation of
China's securities market and the impact of policies,
major events or other factors. Empirical results vary
greatly if different liquidity indicators, different
samples or different analysis methods are selected.

C. Significance

The liquidity of the stock market is an important
indicator to evaluate the quality of the security market.
For investors, the liquidity is valuable, and the better
liquidity, the lower transaction costs and the impact of
trading volume on the price is smaller, and the market
is more stable, and investors have more confidence in
the market, and the allocation of resources will be more
efficient. By studying the liquidity premium of China’s
securities market, we can not only be able to recognize
the risk aversion of investors, but also investigate the
efficiency and order of the securities market, in order to
guide the pricing of financial assets and financial risk
management. Therefore, the study will help to enhance
market liquidity assessment, to guard against liquidity
risks, to further improve the trading mechanism of the
securities market, to strengthen the information
disclosure system, to reform the situation of split share,
to improve the confidence of investors, to make the
stock market more stable. It will have important
meaning to academia, investors, and the Securities
Regulatory Commission.

At present, the conclusions of the study on
domestic liquidity premium are not consistent, and the
problem of liquidity is still a difficult and hot issue in
the financial field. This paper is based on studies at
home and abroad and the current situation of China's
stock market. We improve the original indexes and
propose a new indicator of liquidity risk. We
distinguish industries and study the stocks’ excess
return of the liquidity risk during bull and bear market
periods based on the stock yield, market yield and stock
liquidity risk. At the same time, the impact of the
company size, the carrying of market
capitalization ratio, the proportion of outstanding

amount

shares on stock returns is also taken in consideration to
measure the excess returns of stocks. The research

considers both exogenous liquidity risk and endogenous
liquidity risk, and adapts to the order-driven stock
market in our country. It will have great meaning to
investigating the efficiency of capital markets, asset
pricing and liquidity risk management.

I1. Empirical Analysis
A. Index selection

1) Liquidity indicator (NL)

Scholars have proposed many indicators to
measure liquidity considering the bid-ask spread,
trading volume, transaction amount, turnover, etc. On
the basis of previous studies, we put forward a new
indicator called NL.

NL :( tz_FtJ)/B:

4

=~

Among them, P’

t

refers to the highest stock
price for the day, P' the lowest stock price, P¢, the
closing stock price the day before, 7, the turnover
for the day. The indicator leads to organic combination
of the price and volume. The molecule uses the relative
bid-ask spread rather than the absolute bid-ask spread
or the daily yield to enhance the comparability and
mitigate the impact of the events and announcements
or other non-trading factors. We take the stock closing
price the day before into account for the T +1
securities trading system. The denominator selects the
turnover rather than the absolute volume or transaction
amount is based on the comparability, because the
absolute volume and transaction have trends and such
suspicions can be avoided by choosing the turnover.

2) Size of the company

Most of the existing researches show that the
scale effect, also known as the effect of small
companies, exists in our stock markets. Banz(1981)
pointed out that the size of the company had a
significant impact on the expected return of the stock,
and after a lot of researches by domestic and foreign
scholars, the conclusion was confirmed and they
pointed out that a higher rate of return would be got by
investing in stocks with smaller market value. Due to
the split share structure and other historical reasons,
divided into tradable
non-tradable shares in China’ stock market, and the

shares are shares and
latter cannot be freely traded in the secondary market,
which means that the actual stock supply is greater
than the number of currently outstanding shares and
the market value calculated according to the current
stock prices actually is overestimated. Therefore, when
we examine the relationship between stock returns and
firm sizes, some scholars think it will be more accurate
to measure the size of the company using the market
value calculated according to tradable shares, because
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all trading, stock prices, yield and other indicators are
for the outstanding shares, and only tradable shares can
be traded in the secondary market. At the same time,
some scholars, such as Chen Shou, Chen Libo (2002),
believed that there was no essential impact on the sort
of the yields of the investment combination with
different scales. After analysis, this paper selects the
market value of tradable stocks (i.e. the closing price
multiplied by the number of outstanding shares), and
uses its historical average level of the sample to
measure the size of the company in order to make a
distinction among small, medium, big cap stocks and
make comparative analysis of the excess returns
caused by liquidity risk of stocks with different sizes.

3) Proportion of outstanding shares

According to the analysis above, the stock supply
will be greater with the lifting of the ban of
non-tradable shares, and stock prices should
theoretically decline. Therefore, this paper takes the
proportion of tradable shares into account when
measuring the excess returns of stocks. For certain
stocks, the rate of return should be lower with the
increase of the proportion of shares in circulation.
Investors will have expectations on companies with
lower proportion of tradable shares that more stocks
will be traded. In addition, it is difficult to transfer the
non-tradable shares timely at ideal prices because of
relevant laws and regulations, so investors will ask for
higher returns. This paper uses the ratio of the quantity
of outstanding shares and that of total shares to
measure the proportion of outstanding shares.

4) The ratio of book-market value

This paper also considers the impact of the ratio
of book-market value, i.e. the value effect, on stock
returns. As early as the 1980s, Stattman (1980),
Rosenberg, Reid, and Lanstein (1985) found the
average rate of returns of the stocks in the U.S. stock
market was positively correlated with the ratio of
book-market value, i.e. higher ratio of book-market
value could result in higher average yield, and the
average yield of stocks with lower ratio of
book-market value was often lower. The phenomenon
is known as the value effect. This paper takes the ratio
of book-market value as a factor of stock returns, and
uses the ratio of net assets per share and the closing
price per share to measure it.

B. Data selection

This paper aims to study the relationship of the
liquidity risk and the excess returns of stocks and
makes comparative analysis of the excess returns
caused by liquidity risk of the stocks with different
market trends and different sizes in different industry
sectors. In addition to liquidity risk, the impact of the
proportion of outstanding shares and the ratio of

book-market value on stock excess returns is also
taken into account. According to the Industrial
Classification Guidelines of the China’ Securities
Regulatory Commission, listed companies are divided
into 13 categories, including agriculture, forestry,
animal husbandry, fisheries (The industry code is A);
extractive industries (B); manufacturing (C); electricity,
gas and water production and supply (D); construction
(E); transportation and warehousing (F); the IT
industry (G); wholesale and retail trade (H); finance
and insurance (I); real estate (J); social services (K);
industries  (L);
comprehensive (M) etc. And the manufacturing sector

communication and  cultural
is the largest.

This paper selects daily stock data of each
industry during the bull phase, i.e. from July 1, 2006 to
October 16,2007 (the Shanghai A-share Index rose to
6395.76 points from 1784.46 points), and the bear
phase, i.e. from October 16, 2007 to December 31,
2008 (the Shanghai A-share Index fell to 1911.79
points from 6395.76 points), as a sample. The sample
includes stocks listed on the Shanghai A-share, and
stocks with ST, S, SST, *ST, S*ST and long-term
suspension (continuous period of suspension is over 40
days) were removed taking our special trading system
as well as the effectiveness and comparability of data
into account, and the final sample contains 507 shares.
The data generated includes the highest price, lowest
price, closing price, turnover, stock yield, the
proportion of tradable shares and the yield of the SSE
A-Share Index. All the raw data is from the RESSET
database. This paper uses the Eviews6.0 as the major
analysis software in order to ensure the reliability of
the results.

C. Empirical process and results

1) Panel data model

This paper establishes a panel data model, and
makes empirical analysis of the relationship of the
excess return of stocks and the liquidity risk, the ratio
of book-market value, the proportion of tradable shares
or other factors. The form of the model is:

Y, =a,+BX, +bXy + Xy, + H,

Where i=1,2,3,...,n;t=12,3,...,m; Y, refers
to daily excess returns of stocks, i.e. stocks yield
subtracts the yield of the SSE A-Share Index, X,
refers to non-liquidity indicators, i.e. the NL, and X,
the proportion of tradable shares, X, the ratio of

book-market value.

2) Empirical results

At first, the paper analyzed the manufacturing
sector. It included two steps: first, we made the overall
analysis of the industry during the bull and bear phase
respectively to examine the existence of the impact of
the liquidity risk premium, the value effect and the
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proportion of outstanding shares on the excess return;
second, we made similar analysis of the small-cap,
medium-cap, large-cap stocks and compared with the
overall analysis and examined if there were significant
differences within the industry or not.

Table 1.Redundant Fixed Effects Tests (C)

Effects Test Statistic d.f. Prob.
Cross-section F 1.2741 -299170 | 0.1480
Cross-section Chi-square 37.0034 29 0.1461

Table 2.Correlated Random Effects - Hausman Test (C)

Test Summary Chi-Sq. Statistic | Chi-Sq. d.f. Prob.
Cross-section
random 18.6924 2 0.0001

appendix.

Table 4.Estimation of Model Coefficient (C: large-cap)

Variable | Coefficient | Std. Error | t-Statistic | Prob.
C 0.0032 0.0012 2.75 0.01
A -0.0007 0.0210 -0.03 0.97
B -0.0046 0.0025 -1.85 0.06

Table S.Estimation of Model Coefficient (C: medium-cap)

Variable | Coefficient Std. Error | t-Statistic Prob.

C 0.0077 0.0015 5.23 0.00
A -0.2530 0.0485 -5.22 0.00
B -0.0075 0.0027 -2.73 0.01

Table 6.Estimation of Model Coefficient (C: small-cap)

The analysis results show that the impact of the
proportion of outstanding shares on the excess return is
not significant. Through F test (Table 1),the Hausman
test (Table 2) and the estimation of model coefficient
(Table 3), we find the individual fixed effects model is
more suitable to analyze the manufacturing sector in the
bull market phase, and the coefficients of non-liquidity
indicator and the ratio of book-market value are
negative, so it can clearly be seen the liquidity premium
does not exist for the manufacturing industry, and it can
even be said that the liquidity risk and stocks yield are
negatively related, and the value effect does not exist.
The similar analysis results are found in the bear phase.
The results can be seen from the appendix.

Table 3.Estimation of Model Coefficient (C)

Variable Coefficient Std. Error t-Statistic Prob.

C 0.0046 0.0016 2.95 0.00
B -0.4132 0.0615 -6.72 0.00
B, -0.0008 0.0034 -0.23 0.82

In addition, the industry of wholesale and retail
trade also accounts for a large proportion in Shanghai
A-shares. Through the F-test (Table 7) and the
Hausman test (Table 8), we see that the individual
random effects model is more suitable for the industry
in the bull phase, and it can be seen from the appendix
that the coefficient of the illiquid risk indicator is
negative, and there is no liquidity premium, and the
liquidity risk and stock excess returns are negatively
related, and there is no value effect. For the bear phase,
conclusions are undifferentiated. After analyzing the
large-cap, medium-cap, small-cap stocks, the result is
similar, that is, there is no liquidity risk premium. The
results can be seen from the appendix.

Table 7.Redundant Fixed Effects Tests (H)

Variable Coefficient Std. Error t-Statistic Prob.
C 0.0043 0.0008 5.49 0.00
B -0.0806 0.0189 -4.26 0.00
B, -0.0062 0.0016 -3.84 0.00

The paper also comparatively analyses the

small-cap, medium-cap, large-cap stocks in both the
bull phase and bear phase. In the bull phase, for the
large-cap stocks, to choose the individual random
effects model is more appropriate, and it can be seen
from Table 4 that the non-liquidity indicator and the
ratio of book-market value is not significant, so there
are no liquidity premium and value effects; for the
medium-cap stocks, the individual fixed effects model
is more suitable, and we can see from Table 5 that there
are no liquidity risk premium and value effects; for the
small-cap stocks, to select the individual fixed effects
model is more suitable, and Table 6 shows that the
stock excess returns are negatively correlated with
liquidity risk and there is no value effect. In the bear
phase, the paper also makes a similar analysis and the
similar results are got. The results can be seen from the

Effects Test Statistic d.f. Prob.
Cross-section F 0.7364 -299,046 0.8456
Cross-section Chi-square 21.4070 29 0.8439

Table 8.Correlated Random Effects - Hausman Test (H)

Chi-Sq. Chi-Sq.
Test Summary Prob.
Statistic d.f.
Cross-section
3.4610 2 0.1772
random

Then, we similarly analyze other industry sectors
like the comprehensive industry; social services;
communication and cultural industries; real estate;
finance and insurance; transportation; warehousing;

electricity, gas and water production and supply
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industry; IT industry; construction; extractive industries;
agriculture, forestry, animal husbandry and fisheries.
And the same conclusion is reached. And the results
can be seen from the appendix. This article also
analyses the liquidity risk instead of the liquidity
indicator we put forward with the other indexes
proposed by other scholars, such as the indicators that
use the average price of the highest and the lowest or
that day closing price rather than the previous closing
price as the denominator. The conclusions are
compared with those we get using the liquidity
indicator we proposed, and we find no difference does
exist among different industry sectors or the large,
medium and small cap. The liquidity risk premium does
not exist and there is a certain degree of negative
correlation of the liquid risk and the excess return.

III. Summary

It can be seen from the results that the excess
return caused by liquidity risk does not exist. It is not
consistent with the conclusions of many foreign and
domestic scholars, and it shows that our stock market,
as an emerging market, has its uniqueness, and it is
fault to apply the conclusions of foreign markets to
China's stock market blindly. In addition, through the
literature review, we can know the conclusions of the
Chinese stock market are not consistent, and some
scholars believed that a positive correlation existed
between the liquidity risk and excess stock returns,
while some scholars believed that the liquidity risk
premium did not exist or even a negative correlation of
them was observed. And the conclusions of this paper
support the latter. Due to different sample selections,
index selections and so on, different conclusions can be
got. For the selection of liquidity indicators, no
coherent conclusion is reached.

However, the impact of liquidity risk on the stock
market cannot be ignored. As we all know, China's
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Appendix
Table 1. Estimation Results
Industry Bull phase Bear phase
Code (size) Variable | Coef. Std. t-Stat. | Prob. | Variable | Coef. Std. t-Stat. | Prob.
c 0.0076 | 0.0018 427 | 0.00 | ¢ 0.0174 | 0.0025 6.97 | 0.00
X -0.5185 | 0.0871 =595 | 0.00 | x -0.4192 | 0.0612 -6.85 | 0.00
A
X3 -0.0037 | 0.0036 -1.01 031 | x5 -0.0195 | 0.0080 -245 | 0.01
Prob.(F-stat.)=0.00 DW=1.8905 Prob.(F-stat.)=0.00 DW=1.7484
c 0.0113 | 0.0032 357 | 0.00 | c 0.0169 | 0.0043 397 | 0.01
X) -0.6448 | 0.1441 -448 | 0.00 | x4 -0.4425 | 0.0979 -4.52 | 0.00
A(Small-cap)
X3 -0.0090 | 0.0060 -149 | 0.14 | x;3 -0.0161 | 0.0137 -1.18 | 0.24
Prob.(F-stat.)=0.00 DW=1.7905 Prob.(F-stat.)=0.00 DW=1.7076
c 0.0065 | 0.0035 1.88 | 0.06 | ¢ 0.0205 | 0.0050 4.14 | 0.00
X -0.9867 | 0.2384 -4.14 | 0.00 | x -0.6358 | 0.1774 -3.58 | 0.00
A(Medium-cap)
X3 0.0077 | 0.0070 1.09 | 0.28 | x3 -0.0184 | 0.0127 -1.44 | 0.15
Prob.(F-stat.)=0.00 DW=1.8883 Prob.(F-stat.)=0.00 DW=1.8696
c 0.0059 | 0.0027 2.17 | 003 | ¢ 0.0158 | 0.0042 3.74 | 0.00
X -0.2927 | 0.1244 235 | 002 | x4 -0.3427 | 0.0863 -3.97 | 0.01
A(Large-cap)
X3 -0.0047 | 0.0061 -0.76 | 045 | x5 -0.0209 | 0.0167 -1.25 | 021
Prob.(F-stat.)=0.00 DW=2.0314 Prob.(F-stat.)=0.00 DW=1.7134
c 0.0056 | 0.0024 233 002 | c 0.0048 | 0.0023 2.11 | 0.04
X) 0.0269 | 0.0388 0.69 | 049 | x4 -0.0006 | 0.0108 -0.05 | 0.96
B
X3 -0.0200 | 0.0077 -2.60 | 0.01 | x3 -0.0161 | 0.0088 -1.83 | 0.07
Prob.(F-stat.)=0.00 DW=1.8189 Prob.(F-stat.)=0.00 DW=1.7614
c 0.0083 | 0.0027 3.07 | 0.00 | c 0.0077 | 0.0026 299 | 0.00
X -0.0858 | 0.0666 -1.29 | 020 | x4 -0.1156 | 0.0333 -3.47 | 0.00
B(Small-cap)
X3 -0.0160 | 0.0067 -2.38 | 0.02 | x5 -0.0098 | 0.0062 -1.58 | 0.11
Prob.(F-stat.)=0.00 DW=1.8227 Prob.(F-stat.)=0.00 DW=1.7499
c 0.0094 | 0.0023 4.08 | 0.00 | ¢ 0.0062 | 0.0027 233 | 0.02
X -0.0512 | 0.0847 -0.60 | 0.55 | x4 -0.0461 | 0.0381 -1.21 | 023
B(Medium-cap)
X3 -0.0173 | 0.0040 -4.28 | 0.00 | x5 -0.0185 | 0.0072 -2.56 | 0.01
Prob.(F-stat.)=0.00 DW=1.8161 Prob.(F-stat.)=0.00 DW=1.5889
c 0.0056 | 0.0024 233 | 002 | c 0.0048 | 0.0023 2.11 | 0.04
X) 0.0269 | 0.0388 0.69 | 049 | x4 -0.0006 | 0.0108 -0.05 | 0.96
B(Large-cap)
X3 -0.0200 | 0.0077 -2.60 | 0.01 | x5 -0.0161 | 0.0088 -1.83 | 0.07
Prob.(F-stat.)=0.00 DW=1.8189 Prob.(F-stat.)=0.00 DW=1.7614
c 0.0043 | 0.0008 549 | 0.00 | c 0.0056 | 0.0007 8.16 | 0.00
X -0.0806 | 0.0189 -426 | 0.00 | x -0.0437 | 0.0073 -6.03 | 0.00
C
X3 -0.0062 | 0.0016 -3.84 | 0.00 | x5 -0.0045 | 0.0013 -3.43 | 0.00
Prob.(F-stat.)=0.00 DW=1.7916 Prob.(F-stat.)=0.00 DW=1.7467
c 0.0046 | 0.0016 295 0.00 | ¢ 0.0110 | 0.0017 6.50 | 0.00
C(Small-cap)
X -0.4132 | 0.0615 -6.72 | 0.00 | x -0.1535 | 0.0218 -7.03 | 0.00
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X3 | -0.0008 | 0.0034 ‘ -0.23 | 0.82 | x3 ‘ -0.0066 | 0.0038 ‘ -1.74 | 0.08
Prob.(F-stat.)=0.00 DW=1.7876 Prob.(F-stat.)=0.00 DW=1.7972
c 0.0077 | 0.0015 523 | 0.00 | c 0.0057 | 0.0011 533 | 0.00
X4 -0.2530 | 0.0485 -522 | 0.00 | x -0.0472 | 0.0120 -3.93 | 0.01
C(Medium-cap)
X3 -0.0075 | 0.0027 =273 | 0.01 | x3 -0.0034 | 0.0017 -2.01 0.04
Prob.(F-stat.)=0.00 DW=1.7662 Prob.(F-stat.)=0.00 DW=1.7457
c 0.0032 | 0.0012 275 | 001 |c 0.0018 | 0.0011 1.68 | 0.09
X -0.0007 | 0.0210 -0.03 | 097 | x -0.0092 | 0.0090 -1.02 | 031
C(Large-cap)
X3 -0.0046 | 0.0025 -1.85 | 0.06 | x3 -0.0037 | 0.0026 -1.39 | 0.16
Prob.(F-stat.)=0.00 DW=1.8558 Prob.(F-stat.)=0.00 DW=1.6870
c 0.0055 | 0.0007 740 | 0.00 | c 0.0045 | 0.0006 7.17 | 0.00
X -0.2186 | 0.0218 | -10.05 | 0.00 | x; -0.0477 | 0.0061 -7.80 | 0.00
D
X3 -0.0032 | 0.0016 -1.98 | 0.05 | x3 -0.0007 | 0.0013 -0.56 | 0.58
Prob.(F-stat.)=0.00 DW=1.6987 Prob.(F-stat.)=0.00 DW=1.7648
c 0.0070 | 0.0022 323 | 000 |c 0.0052 | 0.0021 243 | 0.02
X4 -0.5482 | 0.0955 -5.74 | 0.00 | x -0.1184 | 0.0245 -4.83 | 0.00
D(Small-cap)
X3 -0.0018 | 0.0046 -0.39 | 0.70 | x3 0.0028 | 0.0049 0.58 | 0.56
Prob.(F-stat.)=0.00 DW=1.7948 Prob.(F-stat.)=0.00 DW=1.8103
c 0.0053 | 0.0020 270 | 0.01 | ¢ 0.0067 | 0.0016 420 [ 0.00
X -0.2173 | 0.0540 -4.02 | 001 | x -0.1522 | 0.0242 -6.28 | 0.00
D(Medium-cap)
X3 0.0007 | 0.0039 0.18 | 0.86 | x3 0.0027 | 0.0019 1.44 | 0.15
Prob.(F-stat.)=0.00 DW=1.6421 Prob.(F-stat.)=0.00 DW=1.6772
c 0.0068 | 0.0019 348 | 0.00 | c 0.0030 | 0.0018 1.66 | 0.10
X -0.1258 | 0.0368 -3.42 | 0.00 | x -0.0076 | 0.0104 | -0.73 | 0.46
D(Large-cap)
X3 -0.0092 | 0.0036 -2.57 | 0.01 | x3 -0.0016 | 0.0041 -0.39 | 0.69
Prob.(F-stat.)=0.00 DW=1.8286 Prob.(F-stat.)=0.00 DW=1.6629
c 0.0087 | 0.0012 7.19 | 0.00 | ¢ 0.0080 | 0.0012 6.63 | 0.00
X -0.4387 | 0.0565 =776 | 0.00 | x, -0.1618 | 0.0168 -9.65 | 0.00
E
X3 -0.0037 | 0.0019 -1.89 | 0.06 | x3 0.0011 | 0.0024 047 | 0.64
Prob.(F-stat.)=0.00 DW=1.7719 Prob.(F-stat.)=0.00 DW=1.7076
c 0.0096 | 0.0020 473 | 0.00 | c 0.0090 | 0.0020 447 | 0.00
X -0.4612 | 0.0819 -5.63 | 0.00 | x, -0.1462 | 0.0253 -5.78 | 0.00
E(Small-cap)
X3 -0.0047 | 0.0031 -1.54 | 012 | x3 -0.0010 | 0.0035 -0.28 | 0.78
Prob.(F-stat.)=0.00 DW=1.6919 Prob.(F-stat.)=0.00 DW=1.7543
c 0.0114 | 0.0025 455 | 0.00 | c 0.0060 | 0.0022 276 | 0.01
X) -0.6481 | 0.1525 -425 | 0.00 | x -0.1734 | 0.0360 -4.81 0.00
E(Medium-cap)
X3 -0.0066 | 0.0042 -1.55 | 0.12 | x3 0.0048 | 0.0046 1.03 | 0.31
Prob.(F-stat.)=0.00 DW=1.7991 Prob.(F-stat.)=0.00 DW=1.6515
c 0.0063 | 0.0019 3.41 0.00 | ¢ 0.0090 | 0.0022 4.09 | 0.00
X4 -0.3348 | 0.0852 -3.93 | 0.01 | x -0.1759 | 0.0286 -6.16 | 0.00
E(Large-cap)
X3 -0.0009 | 0.0030 -0.28 | 0.78 | x3 0.0008 | 0.0045 0.17 | 0.86
Prob.(F-stat.)=0.00 DW=1.8364 Prob.(F-stat.)=0.00 DW=1.7072
F c 0.0049 | 0.0007 ‘ 6.62 | 0.00 | ¢ 0.0063 | 0.0007 ‘ 8.62 | 0.00
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X -0.1995 | 0.0240 -8.31 0.00 | x, -0.0475 | 0.0077 -6.17 | 0.00
X3 -0.0038 | 0.0017 -2.26 | 0.02 | x;3 -0.0067 | 0.0016 -4.22 | 0.00
Prob.(F-stat.)=0.00 DW=1.8267 Prob.(F-stat.)=0.00 DW=1.7406
c 0.0049 | 0.0015 338 | 0.00 | c 0.0094 | 0.0016 6.02 | 0.00
X -0.3433 | 0.0528 -6.50 | 0.00 | x, -0.1114 | 0.0173 -6.45 0.00
F(Small-cap)
X3 0.0006 | 0.0036 0.16 | 0.87 | x3 -0.0082 | 0.0038 -2.13 0.03
Prob.(F-stat.)=0.00 DW=1.7806 Prob.(F-stat.)=0.00 DW=1.7898
c 0.0043 | 0.0012 357 | 0.00 | c 0.0061 | 0.0012 5.09 | 0.00
X) -0.2588 | 0.0427 -6.06 | 0.00 | x, -0.0481 | 0.0138 -3.48 | 0.00
F(Medium-cap)
X3 -0.0003 | 0.0028 -0.09 | 0.93 | x; -0.0054 | 0.0024 -2.22 | 0.03
Prob.(F-stat.)=0.00 DW=1.9052 Prob.(F-stat.)=0.00 DW=1.6892
c 0.0045 | 0.0012 3.64 | 0.00 | c 0.0032 | 0.0011 291 0.00
X -0.0830 | 0.0342 -2.43 0.02 | x4 -0.0087 | 0.0104 -0.84 | 0.40
F(Large-cap)
X3 -0.0070 | 0.0027 -2.62 | 0.01 | x;3 -0.0053 | 0.0023 -2.27 | 0.02
Prob.(F-stat.)=0.00 DW=1.8319 Prob.(F-stat.)=0.00 DW=1.7405
c 0.0044 | 0.0009 472 | 0.00 | c 0.0071 | 0.0009 8.21 0.00
X -0.1784 | 0.0265 -6.74 | 0.00 | x, -0.0393 | 0.0056 -7.01 0.00
G
X3 -0.0053 | 0.0024 -2.16 | 0.03 | x; -0.0083 | 0.0024 -3.40 | 0.00
Prob.(F-stat.)=0.00 DW=1.7645 Prob.(F-stat.)=0.00 DW=1.7728
c 0.0074 | 0.0020 380 | 0.00 | c 0.0099 | 0.0018 5.43 0.00
x1 -0.4064 | 0.0694 -5.86 | 0.00 | x, -0.1432 | 0.0199 -7.19 | 0.00
G(Small-cap)
x3 -0.0099 | 0.0053 -1.87 | 0.06 | x;3 -0.0032 | 0.0050 -0.64 | 0.52
Prob.(F-stat.)=0.00 DW=1.7663 Prob.(F-stat.)=0.00 DW=1.7981
c 0.0050 | 0.0016 3.12 | 0.00 | ¢ 0.0071 | 0.0016 4.49 | 0.00
X -0.2119 | 0.0528 -4.02 | 0.01 | x, -0.0298 | 0.0076 -3.94 | 0.01
G(Medium-cap)
X3 -0.0048 | 0.0035 -1.37 | 0.17 | x3 -0.0096 | 0.0046 -2.10 | 0.04
Prob.(F-stat.)=0.00 DW=1.7933 Prob.(F-stat.)=0.00 DW=1.7565
c 0.0032 | 0.0016 197 | 005 | ¢ 0.0051 | 0.0012 4.09 | 0.00
X -0.0969 | 0.0346 -2.80 | 0.01 | x -0.0252 | 0.0088 -2.87 | 0.00
G(Large-cap)
X3 0.0001 | 0.0045 0.03 097 | x5 -0.0063 | 0.0036 -1.75 0.08
Prob.(F-stat.)=0.00 DW=1.7382 Prob.(F-stat.)=0.02 DW=1.8002
c 0.0042 | 0.0008 5.31 0.00 | ¢ 0.0053 | 0.0007 7.35 0.00
X) -0.0496 | 0.0143 -3.45 0.00 | x; -0.0126 | 0.0033 -3.87 | 0.00
H
X3 -0.0079 | 0.0019 -4.05 0.01 | x5 -0.0092 | 0.0018 -5.06 | 0.00
Prob.(F-stat.)=0.00 DW=1.6911 Prob.(F-stat.)=0.00 DW=1.8120
c 0.0043 | 0.0016 2.75 0.01 | ¢ 0.0090 | 0.0016 5.81 0.00
X -0.1815 | 0.0462 -3.93 0.01 | x4 -0.1341 | 0.0188 -7.15 0.00
H(Small-cap)
X3 -0.0035 | 0.0046 -0.77 | 0.44 | x; -0.0039 | 0.0044 -0.89 | 0.37
Prob.(F-stat.)=0.00 DW=1.6210 Prob.(F-stat.)=0.00 DW=1.7953
c 0.0066 | 0.0014 480 | 0.00 | ¢ 0.0062 | 0.0013 4.64 | 0.00
x1 -0.2233 | 0.0462 -4.83 | 0.00 | x, -0.0064 | 0.0038 -1.68 | 0.09
H(Medium-cap)
x3 -0.0044 | 0.0026 -1.73 | 0.08 | x;3 -0.0108 | 0.0032 -3.38 | 0.00
Prob.(F-stat.)=0.00 DW=1.7479 Prob.(F-stat.)=0.00 DW=1.8737
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c 0.0040 | 0.0013 294 | 0.00 | c 0.0037 | 0.0010 3.64 | 0.00
X -0.0116 | 0.0156 -0.74 | 046 | x4 -0.0122 | 0.0059 -2.07 | 0.04
H(Large-cap)
X3 -0.0106 | 0.0043 =249 | 0.01 | x3 -0.0065 | 0.0024 -2.69 | 0.01
Prob.(F-stat.)=0.00 DW=1.7408 Prob.(F-stat.)=0.00 DW=1.7949
c 0.0034 | 0.0018 1.83 | 0.07 | ¢ 0.0014 | 0.0018 0.76 | 0.45
X -0.0151 | 0.0282 -0.54 | 059 | x4 0.0115 | 0.0159 0.73 | 0.47
I
X3 -0.0042 | 0.0058 -0.72 | 047 | x3 -0.0044 | 0.0034 -1.31 | 0.19
Prob.(F-stat.)=0.9784 DW=1.9017 Prob.(F-stat.)=0.8161 DW=1.7868
c 0.0069 | 0.0030 229 | 002 | ¢ 0.0048 | 0.0040 1.19 | 0.24
X -0.0561 | 0.0332 -1.69 | 0.09 | x4 -0.0078 | 0.0261 -0.30 | 0.76
I(Small-cap)
X3 -0.0109 | 0.0079 -1.38 | 0.17 | x3 -0.0125 | 0.0102 -1.22 | 022
Prob.(F-stat.)=0.2876 DW=1.8678 Prob.(F-stat.)=0.6609 DW=1.8343
c 0.0002 | 0.0034 0.06 | 096 | c 0.0002 | 0.0026 0.08 | 0.93
X -0.0387 | 0.1273 -0.30 | 0.76 | x4 0.0216 | 0.0239 0.91 0.37
I(Medium-cap)
X3 0.0090 | 0.0102 0.88 | 038 | x3 -0.0036 | 0.0043 -0.84 | 0.40
Prob.(F-stat.)=0.6778 DW=1.9783 Prob.(F-stat.)=0.5368 DW=1.6937
c -0.0005 | 0.0042 -0.11 091 | ¢ 0.0001 | 0.0031 0.03 | 097
X 0.1364 | 0.0711 1.92 | 0.06 | x; 0.0264 | 0.0353 0.75 | 0.46
I(Large-cap)
X3 -0.0126 | 0.0191 -0.66 | 051 | x3 -0.0034 | 0.0049 -0.69 | 0.49
Prob.(F-stat.)=0.1803 DW=1.9080 Prob.(F-stat.)=0.6853 DW=1.7461
c 0.0071 | 0.0008 849 | 0.00 | c 0.0087 | 0.0007 | 12.05 0.00
X -0.2634 | 0.0281 -9.38 | 0.00 | x4 -0.1347 | 0.0096 | -14.08 | 0.00
J
X3 -0.0037 | 0.0019 -1.88 | 0.06 | x3 -0.0038 | 0.0012 -3.05 | 0.00
Prob.(F-stat.)=0.00 DW=1.7811 Prob.(F-stat.)=0.00 DW=1.7748
c 0.0063 | 0.0015 420 | 0.00 | c 0.0099 | 0.0016 6.33 | 0.00
X -0.4846 | 0.0722 -6.71 0.00 | x -0.2224 | 0.0279 -7.98 | 0.00
J(Small-cap)
X3 0.0026 | 0.0038 0.68 | 050 | x3 -0.0012 | 0.0038 -032 | 0.75
Prob.(F-stat.)=0.00 DW=1.8270 Prob.(F-stat.)=0.00 DW=1.7335
c 0.0070 | 0.0015 466 | 0.00 | c 0.0085 | 0.0012 6.87 | 0.00
X -0.3217 | 0.0571 -5.64 | 0.00 | x4 -0.1241 | 0.0156 -7.94 | 0.00
J(Medium-cap)
X3 -0.0011 | 0.0036 -032 | 075 | x3 -0.0030 | 0.0018 -1.67 | 0.09
Prob.(F-stat.)=0.00 DW=1.7573 Prob.(F-stat.)=0.00 DW=1.8177
c 0.0049 | 0.0019 257 | 001 |c 0.0072 | 0.0014 5.18 | 0.00
X -0.1003 | 0.0461 -2.18 | 0.03 | x4 -0.0986 | 0.0176 -5.59 | 0.00
J(Large-cap)
X3 -0.0022 | 0.0052 -0.42 | 0.67 | x3 -0.0052 | 0.0026 -1.97 | 0.05
Prob.(F-stat.)=0.3569 DW=1.7654 Prob.(F-stat.)=0.00 DW=1.7625
c 0.0038 | 0.0011 340 | 0.00 | c 0.0083 | 0.0011 7.58 | 0.00
X -0.1107 | 0.0298 -3.71 0.00 | x -0.1251 | 0.0166 -7.54 | 0.00
K
X3 -0.0062 | 0.0031 -1.97 | 0.05 | x3 -0.0051 | 0.0022 -2.36 | 0.02
Prob.(F-stat.)=0.0244 DW=1.7124 Prob.(F-stat.)=0.00 DW=1.8277
c 0.0091 | 0.0024 378 | 0.00 | ¢ 0.0096 | 0.0022 433 | 0.00
K(Small-cap) X -0.4733 | 0.1172 -4.04 | 001 | x4 -0.1928 | 0.0395 -4.88 | 0.00
X3 -0.0119 | 0.0073 -1.63 | 0.10 | x3 -0.0053 | 0.0054 -0.98 | 033
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Prob.(F-stat.)=0.0002 DW=1.7509

Prob.(F-stat.)=0.0001 DW=1.8328

c 0.0005 | 0.0019 025 | 080 | ¢ 0.0059 | 0.0016 3.80 | 0.00
X -0.0452 | 0.0307 -1.47 | 014 | x4 -0.0775 | 0.0207 -3.75 | 0.00
K(Medium-cap)
X3 -0.0049 | 0.0062 -0.01 0.99 | x; -0.0017 | 0.0028 -0.61 | 0.54
Prob.(F-stat.)=0.7322 DW=1.8273 Prob.(F-stat.)=0.0177 DW=1.9082
c 0.0066 | 0.0020 330 | 0.00 | c 0.0108 | 0.0020 532 | 0.00
X -0.2475 | 0.0760 =326 | 0.00 | x4 -0.1501 | 0.0310 -4.83 | 0.00
K(Large-cap)
X3 -0.0028 | 0.0043 -0.64 | 052 | x3 -0.0085 | 0.0038 =226 | 0.02
Prob.(F-stat.)=0.0178 DW=1.6205 Prob.(F-stat.)=0.00 DW=1.7699
c 0.0056 | 0.0068 084 | 040 | c 0.0056 | 0.0068 0.84 | 0.40
X -0.4060 | 0.2128 -1.91 0.06 | x, -0.4060 | 0.2128 -1.91 0.06
L
X3 0.0034 | 0.0327 0.11 092 | x3 0.0034 | 0.0327 0.11 0.92
Prob.(F-stat.)=0.00 DW=1.8884 Prob.(F-stat.)=0.00 DW=1.8884
c 0.0056 | 0.0068 084 | 040 | c 0.0056 | 0.0068 0.84 | 0.40
X -0.4060 | 0.2128 -1.91 0.06 | x -0.4060 | 0.2128 -1.91 0.06
L(Small-cap)
X3 0.0034 | 0.0327 0.11 092 | x; 0.0034 | 0.0327 0.11 | 0.92
Prob.(F-stat.)=0.00 DW=1.8884 Prob.(F-stat.)=0.00 DW=1.8884
c 0.0056 | 0.0068 084 | 040 | c 0.0056 | 0.0068 0.84 | 0.40
X -0.4060 | 0.2128 -1.91 0.06 | x -0.4060 | 0.2128 -1.91 | 0.06
L(Medium-cap)
X3 0.0034 | 0.0327 0.11 0.92 | x; 0.0034 | 0.0327 0.11 | 0.92
Prob.(F-stat.)=0.00 DW=1.8884 Prob.(F-stat.)=0.00 DW=1.8884
c 0.0056 | 0.0068 084 | 040 | c 0.0056 | 0.0068 0.84 | 0.40
X -0.4060 | 0.2128 -1.91 0.06 | x; -0.4060 | 0.2128 -1.91 0.06
L(Large-cap)
X3 0.0034 | 0.0327 0.11 092 | x3 0.0034 | 0.0327 0.11 0.92
Prob.(F-stat.)=0.00 DW=1.8884 Prob.(F-stat.)=0.00 DW=1.8884
c 0.0051 | 0.0008 6.51 0.00 | ¢ 0.0073 | 0.0008 9.49 | 0.00
X -0.2279 | 0.0297 -7.67 | 0.00 | x -0.0975 | 0.0093 | -10.52 | 0.00
M
X3 -0.0035 | 0.0018 -1.95 | 0.05 | x3 -0.0021 | 0.0016 -129 | 0.20
Prob.(F-stat.)=0.00 DW=1.7177 Prob.(F-stat.)=0.00 DW=1.7922
c 0.0030 | 0.0017 1.81 0.07 | ¢ 0.0097 | 0.0018 5.44 | 0.00
X -0.3452 | 0.0646 -534 | 0.00 | x4 -0.1990 | 0.0240 -8.29 | 0.00
M(Small-cap)
X3 0.0052 | 0.0044 1.18 | 0.24 | x; 0.0023 | 0.0047 0.48 | 0.63
Prob.(F-stat.)=0.00 DW=1.6614 Prob.(F-stat.)=0.00 DW=1.7698
c 0.0053 | 0.0014 376 | 0.00 | c 0.0077 | 0.0015 526 | 0.00
X -0.2144 | 0.0523 -4.10 | 0.00 | x; -0.1217 | 0.0194 -6.28 | 0.00
M(Medium-cap)
X3 -0.0056 | 0.0032 -1.78 | 0.08 | x3 -0.0016 | 0.0033 -0.49 | 0.62
Prob.(F-stat.)=0.00 DW=1.6845 Prob.(F-stat.)=0.00 DW=1.8166
c 0.0067 | 0.0014 493 | 0.00 | c 0.0080 | 0.0012 6.45 | 0.00
X -0.2621 | 0.0640 -4.09 | 0.00 | x4 -0.1302 | 0.0174 =747 | 0.00
M(Large-cap)
X3 -0.0041 | 0.0026 -1.56 | 0.12 | x3 -0.0005 | 0.0022 -023 | 0.82

Prob.(F-stat.)=0.00 DW=1.7938

Prob.(F-stat.)=0.00 DW=1.8072

12




2012 China International Conference on Insurance and Risk Management
July 18- 21,2012 Qingdao, China

Incorporating Longevity Risk and Medical Information into
Life Settlement Pricing

Patrick L. Brockett®
Department of Information, Risk, and Operations Management
Red McCombs School of Business
The University of Texas at Austin
Austin, TX 78712
brockett@mail.utexas.edu

Shuo-li Chuang
Department of Information, Risk, and Operations Management
Red McCombs School of Business
The University of Texas at Austin
Austin, TX 78712
shuolic@mail.utexas.edu

Yinglu Deng
School of Economics and Management
Tsinghua University
Beijing, China
dengyl@sem.tsinghua.edu.cn

Richard D. MacMinn
Katie School of Insurance
College of Business
Illinois State University
Normal, Illinois 61790-5480
richard.macminn@ilstu.edu

! Indicates corresponding author

13



Incorporating Longevity Risk and Medical Information into Life Settlement Pricing

ABSTRACT

A life settlement is a financial transaction in which the owner of a life insurance policy
sells her policy to a third party. We present an overview of the life settlement market, exhibit its
susceptibility to longevity risk, and discuss it as part of a new asset class of longevity related
securities. We discuss pricing where the investor has information concerning the expected life
expectancy of the insured as well as perhaps other medical information obtained from a medical
underwriter. We show how to incorporate this information into the investor’s valuation in a
rigorous and statistically justified manner. To incorporate medical information, we apply
statistical information theory to adjust a pre-specified standard mortality table so as to obtain a
new mortality table that exactly reflects the known medical information. We illustrate using
several mortality tables including a new extension of the Lee- Carter model that allows for
jumps in mortality and longevity over time. The information theoretically adjusted mortality
table has a distribution consistent with the underwriter’s projected life expectancy or other
medical underwriter information and is as indistinguishable as possible from the pre-specified
mortality model. An analysis using several different potential standard tables and medical
information sets illustrates the robustness and versatility of the method.

Key words: Life Settlement, Asset Class, Double Exponential Jump Diffusion Model,
Information Theoretic Dynamic Pricing.

1. INTRODUCTION payable (assuming the insured does not live
too much longer than expected when setting
While the effect of longevity risk is the purchase price) and the owner of the
traditionally thought of in terms of its policy obtains more money than they would
impact on pensions, social security systems if they had surrendered the policy for its
and the solvency of corporate defined cash value or allowed it to lapse (cf,
benefit plans, there is another market that is Doherty and Singer 2003)*. Life settlements
vulnerable to longevity risk, perhaps even are a part of the newly emerging and
more than the above areas, namely the life growing asset class of longevity and
settlement (and life securitization) market. mortality related financial instruments
A life settlement is a financial arrangement providing investors with assets essentially
whereby the third party (or investor) uncorrelated with other market related
purchases a life insurance policy from the assets in the investors’ portfolio, hence
person who originally purchased the life increasing  diversification effects  (cf,
insurance policy. This third party pays the Cowley and Cummins. 2005).
insured an amount greater than the cash This life settlement market has a
surrender value of the policy -- in effect, the vulnerability to longevity risk as increased
trade-in value of the policy as determined longevity implies longer periods during
by the originating insurance company” -- which investors are paying premiums prior
but less than the face value (or the death to collecting their money, and hence there
benefit). The investor also agrees to pay is a potential for losing money, going
future premium payments in exchange for bankrupt, or seeing a severe reduction in
the right to collect the death benefit upon the expected return on the investment. The

the death of the insured.

A life settlement can be a win-win
situation, as the investor can obtain a return ® According to a 2001 study of lapse rates for life
on their initial investment and premium insurance policies by the Life Insurance Marketing

Research Association (Purushotham 2001), the
payments once the death benefit becomes majority of life insurance policies that lapse (4.3% of

policies) are surrendered for cash value. By four
years after purchase, more than 75% of policies that
lapse are full surrenders of the policy, leaving

? The cash value of the policy is also known as the potentially millions of dollars on the table to be
non-forfeiture value since this is the least amount the reclaimed by life insurers in the absence of a
insurer can pay to a surrendering policy holder. secondary market for life insurance policies vending
Formula for calculating the cash value can be found at more than the face value, a secondary market
in Bowers et al (1997). provided by the life settlement market.
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rise and fall of the wviatical settlement
market, from whence the life settlement
market arose, illustrates these dangers and
susceptibility to increases in longevity. A
brief history of the wiatical settlement
market illustrates the longevity risk inherent
in the life settlement market.

The practice of buying and selling
"viatical settlements" began in the late
1980s when a devastating medical AIDS
epidemic presented a financial shock to
thousands of previously healthy Americans
(e.g., see Stone and Zissu 2006). Due to the
extremely high medical costs associated
with treatments for this disease and due to
the difficulty for HIV positive individuals
to work and maintain an active income,
many AIDS patients and their families
became financially vulnerable. Thus, a
secondary market in life insurance
developed to relieve some of the monetary
stress of the AIDS victims.*

Originally seen by the capital markets
as a new financial opportunity,
entrepreneurial investors emerged to offer
to buy AIDS patients' life insurance policies
for a price less than the face value, but
more than they could get from lapsing their
policy or surrendering it for the cash value.
The investors would make the required
premium payments (also a difficulty for
terminally ill or declining health insureds)
and become the beneficiary of the policy
(after a "waiting period" had passed).
Ultimately, when the insured died, the
investor obtained the life insurance policy
proceeds. Since AIDS patients were given
very little time to live (usually two to three
years), the investor did not have many
premium payments to make and, after
subtracting the initial payment to the
insured and subsequent premiums from the
final payout of the life insurance policy, the
investor could theoretically obtain a large
profit (Quinn 2008).

4 According to Quinn (2008, p 762), the term
“viatical settlement” was coined by Richard
Bandfield, a financial planner whose practice assisted
the terminally ill. Quinn comments that the term had
“a poetic and spiritual definition.” Viatical is from
the Latin viaticum, which refers both to Christian
communion given to the dying and to provisions
given before a journey.
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As the financial success of viatical
settlement investments became publicized,
the secondary market for such life products
grew with companies created that
specialized in accommodating investors'
desires for viatical settlements. It was not
much later, however, that this new market
collapsed, succumbing to a change in the
longevity risk.

Papers presented at the 1996
International ~ AIDS  Conference in
Vancouver gave evidence of a new drug
capable of substantially reducing the level
of HIV in those infected (perhaps even to
zero). This had a twofold impact: First, it
offered new hope for increased life
expectancy to the AIDS patients. Second,
however, this sudden jump in longevity
sounded a death knell for firms that had
survived from the profits obtained from
viatical settlement sales. This second effect
is illustrated by the collapsed value of the
viatical settlement firm, Dignity Partner,
and by the significant decrease in prices
offered to AIDS patients for their insurance
policies. With evidence that policies might
take a much longer to mature, prices in the
viatical market plummeted (Stone and Zissu
20006).

As the viatical settlements market
collapsed, investment companies expanded
their secondary market life insurance
purchases to the elderly to keep the life
insurance backed securities asset market
alive. Companies chose elderly people with
estimated low life expectancies because a
low life expectancy meant a greater
possibility of profiting sooner from the
purchase of life insurance policies. Today,
this life settlement market has growing
potential® as baby boomers are just now
entering old age. Additionally, as the
population ages, funding retirements over
their remaining years of life becomes an
escalating  concern, especially  with
increasing simultaneous concerns about
funding via Social Security®.

> According to Annin, DeMars, and Morrow (2010 p.
1); "It is estimated that in the past five years alone,
more than $40 billion of the face value has been sold
in the life settlement market."

® For example, Couzin-Frankel (2011) relates that
every increasing year of life expectancy in the
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Life settlements for seniors have also
become popular in part due to the extensive
marketing pursued by life settlement
companies. The senior market now
comprises the majority of the entire viatical
and life settlements industry. Typically life
settlement candidates are over age 65, with
some deterioration of health but not
terminally ill. They generally have a policy
with a death benefit of $250,000 or more
and no longer need or can afford the policy
(Weber and Hause 2008). Moreover this
market may continue to grow. Due to
gradual increases in technology and
beneficial medical treatment in the United
States, the number of centenarians
(individuals over the age of 100) has
increased from 15,000 in 1980 to roughly
72,000 in 2000 and the number is predicted
by the Social Security Advisory Board to
reach to 4.2 million, (or approximately 1%
of the projected total population) by 2050
(Scotti and Effenberger, 2007). It is
estimated that about 50% of individuals
born in the USA in the year 2000 will still
be alive at age 101 (Vaupel, 2011).

The life settlement market developed
at a rapid pace in its early years. A recent
survey estimates that the available life
settlement market will grow from $13
billion in 2004 to $161 billion over the next
few years (Bernstein 2005) through a
combination of an aging population,
increasing life expectancy and increasing
market penetration. Life settlement asset
class formation has attracted attention from
a broad range of market participants and
regulators, including dominant investment
banks and major reinsurance companies as
intermediaries, the Securities and Exchange
Commission ~ (SEC), the  National
Association of Insurance Commissioners
(NAIC) and National Conference of
Insurance Legislators (NCOIL), as well as,
state regulators, rating agents and life
expectancy underwriters.

However, just as advancements in
treating AIDS led the viatical settlement
market to succumb to longevity risk, the
substantial increases in longevity during the
20th and 21st centuries can pose substantial

population costs the USA  Social
Administration an additional $50 billion.

Security
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longevity risk to the current life settlement
market. A large longevity jump could
occur in the future if an effective treatment
of coronary heart disease or cancer is found,
as these two causes of death combined
constitute more than half of all deaths
among people over the age of 40 (Johnson,
Bengtson, Coleman and Kirkwood 2005 p.
109). Thus, the modeling of longevity risk
is of potentially more importance in the life
settlements market than it is in the pension
market because the life settlement market is
based (and funded) on shorter horizons.
2 DESCRIPTION OF THE LIFE
SETTLEMENT MARKET

The life settlement market was
estimated at $10 billion at 2005, and
continued to grow to $12 billion in 2007.
Similar to other financial product markets,
the life settlement market experienced a
contraction during 2008 and the face
amount value was estimated at $11.7 billion
in 2008 (Conning Research 2008). It still
remains attractive as an asset class since as
Cox, Lin, and Wang (2006 p.720) explain,
life insurance securitization such as found
in life settlements are a breakthrough since
“it is the first pure mortality security. It
stripped out pure mortality risks and thus
increased the transparency of the deal.”

Weber and Hause (2008) also argue
that life insurance assets (such as those
involved in life settlements) have
sufficiently distinctive characteristics so as
to warrant being considered a separate asset
class. Some of the distinctive
characteristics they describe for this asset
class include: 1) The death benefit is cash
(a major asset class) provided at the time
needed and without needing valuation
adjustment based on up or down phases of
the equity or bond markets; 2) The cash
value has asset class attributes, e.g., in a
universal or whole life policy the cash value
has the dominant characteristic of a fixed
account with a minimum guaranteed return
while a variable universal life policy’s cash
value is itself a portfolio reflecting the asset
allocation of the policy owner; 3) The life
insurance asset has unique tax related
characteristics (tax deferred accumulation
of cash value, tax-free and possibly estate
tax-free death proceeds), the ability to keep
policy proceeds out of the reach of creditors,
the possibility of using policy cash values
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to produce retirement income, and the
inherent leverage of relatively low periodic
payments into a large capital accumulation.
These attributes tend to make a life
insurance asset uncorrelated with other
common asset classes such as equities,
fixed income securities, money market
funds, etc.. In addition the death benefit is
contingent on death and not a capital
market event that might cause a change in
value, giving it another distinction as an
asset class. Rosenfeld (2009) provides
further discussion related to life settlements
as an asset class.

Before the life settlement market
emerged, policy owners had limited choices
if they no longer wanted, needed, or could
afford the premium payments. Policy
owners could cash out a policy by
surrendering the policy to the insurance
company to receive the surrender value or
they could simply stop making premium
payments and allow the policy to lapse. In
most cases, the policy would be worth
considerably more than the surrender value;
hence, surrender is an unattractive option.
The surrender value is typically based on
the commissioner’s standard ordinary (CSO)
mortality table, in force at the time the
policy was issued and so many years before
the decision to surrender. These are smooth
mortality tables used for conservative non-
forfeiture value calculations and do not
anticipate extraordinary health changes in
individuals, but only aggregate group
mortality change characteristics. Thus, if
later on the insured has experienced some
chronic disease, their mortality profile may
be different than that anticipated by the
CSO tables and another mortality table may
more accurately reflect their anticipated
individual mortality probabilities. The cash
value calculation is incorporated as part of
the insurance contract and is not negotiable,
and lapsing the policy forfeits or slowly
depletes the cash value in most cases.
Under either choice scenario, the extra
value in an unwanted or unneeded policy
was relinquished to the life insurance
company that issued the policy and not
captured by the insured. Moreover, prior to
the life settlement market development,
investors had little access to this asset class
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other than through their own insurance
policies.

A life settlement, however, provides a
secondary financial market for this contract
and produces an option, other than the
surrender or lapsing, to the policy holder.
In this way, the policy holder may gain the
extra value inherent in the policy rather
than relinquishing it to the insurer. When
the owner of a life insurance policy no
longer needs or wants the policy, the policy
is underperforming, the insured can no
longer afford to pay the premiums, the
business need for the insurance is no longer
exists, or a key employee leaves, this
secondary market provides the opportunity
to resell the policy to a third party for the
secondary market price for the policy (cf,,
Lewis (1989) for a discussion of changes in
the need to hold life insurance).

Several market participants and
intermediaries play a role in the production
of the life settlement; these players include
the policy owners, financial advisors or
insurance agents, settlement brokers, life
underwriters, i.e., who evaluate the life
expectancy of the underlying insured life at
the time of sale, providers, i.e., parties
acquiring the policy and paying the insured
for the right to claim the life insurance
benefits, and investors, i.e., who either
bundle collections of life settlements and
securitize them for resale, or keep them for
investment purposes as a new asset class in
their own portfolio. = The majority of
investors in today's life settlement market
are large institutional investors seeking to
acquire large pools of policies which can
then be securitized, similar to securitizing
mortgages. Retail investors also participate
in the life settlement market, generally by
purchasing fractional interests in settled
policies. To the investor, the life settlement
portfolio provides an essentially zero-beta
asset which can help diversify a larger
portfolio of sensitive financial market
assets’.

"1t can also be used as a zero beta asset for valuation
of portfolios in a Black type Capital Asset Portfolio
Model (Black 1972) instead of the Market portfolio
which has well known identifiably problems since
Roll’s (1977) criticism of the CAPM.
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The process or procedures involved in

the life settlement transaction are as follows:

1. Insured individuals or policyholders
initiate the process to contact a producer, i.e.,
usually financial advisors or insurance agents.
Sometimes the producer contacts the insured
because they know the insured needs to sell
their life insurance policy.

2. The producer contacts one or more
life settlement brokers with a license to do
business in life settlements in the policy
holders’ state of residence since insurance is a
state regulated industry.

3. The settlement broker(s) collects the
medical information concerning the current
health status of the policy holder and “settles”
the policy by contacting life expectancy
underwriters.

4. The contacted life expectancy
underwriters are responsible for preparing a
life expectancy assessment and evaluating the
mortality risk of the insured based on the
current health information provided by the
settlement broker.

5. Providers review the data on policy
terms, life expectancy, premium amounts, and
then bid on the policy. The successful bidder
takes over premium payments in return for
collecting the ultimate life insurance benefit
upon the death of the insured. This bid is
based on supplied information and settlement
applications prepared by settlement brokers.

6. The existing insured elects to either
hold, i.e., not sell in the secondary market, or
to sell their policy. If sold the policy can be
held in a portfolio or resold to form a life
settlement securitization issue which expands
the asset class to the broader class of
investors with interests in life settlements.

3 PRICING OF LIFE
SETTLEMENTS

Two main mathematical methods have
arisen for pricing life settlements, a
deterministic  pricing method and a
probabilistic or stochastic pricing method (c.f.,
Insurance Studies Institute (2008); Zollars,
Grossfield and Day (2003); Forman (2010)).*
The deterministic model is the first and
simplest model, and was used almost
exclusively in the early days of viatical
settlements when life expectancies were short
(Zollars, Grossfield and Day 2003). It is still

% There is also a Monte Carlo simulation approach
which is more difficult and less often used. See
Zollars et al for details.
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used in some securitization models. We
discuss each method in turn
3.1 DETERMINISTIC LIFE

SETTLEMENT PRICING

In viatical settlements (and in the early
history of life settlement pricing), the life
expectancy’ of the insured was considered the
most critical (often the only) variable used in
determining the secondary market price of the
policy as this represents the expected life
length of the insured when the life insurance
policy was sold to the third party as a life
settlement (the time to payment for the
investor).  The  pricing model was
deterministic, like a bond with a payoff at the
death of the insured (bond principal equal to
the insurance face value) but with negative
coupons (premiums) occurring annually until
death, a date which was assumed to be the life
expectancy with probability one. If T
represents the random future life of the
insured, then the life expectancy is u=E(T).

This life expectancy is computed using an
appropriate life table, or in the case of life
settlements, is usually given by a medical
expert based on their examination of the
current medical record of the insured. If the
discount factor is v =1/(1+r) where r denotes
the investors’ required rate of return, then the
present value of the payoff of a life insurance
policy with a benefit of $B is calculated as
Bv*.
death constitute an annuity due (payments at
the beginning of the year) and they are
subtracted off (in present value) to get the
value of the offer. Expenses are further
subtracted to arrive at an offer price for the
policy. We show below that this
deterministic method yields a systematically
biased assessment of the value of the payoff
and leads to a systematically inaccurate
evaluation of the value of the life settlement

The premiums paid until the year of

product.
Theorem 1. The deterministic life
settlement pricing model systematically

underprices the value of the life settlement
benefit in a portfolio of settlements.

Proof: In a portfolio of similar
policies where T is the (common) time to
death, and B is the common face value, the
expected benefit using the Law of Large

? Some analysts used the median value (i.e., the value
where 50% of a cohort of equivalently rated insureds
would die) instead of the mean. Some added a few
extra years on for conservativeness.
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E(BV) , with v=1/(1+1).
According to Jensen’s inequality, if X is any
random variable, and f'is any convex function,
then E[f(X)]> f(E[X]) with equality if and
only if X is constant. Taking the random
variable as X =T , and using the convex

Numbers is

function f(x)=v", yields the inequality

ExpectedPortfolioBenefitValuezE(BvT)ZBV'u =Deterministic Value

Taking into account the sequence of
premium payments needed to be made prior
to death and expenses, the biased result for
the deterministic pricing model continues to
be exhibited. This is shown below.

Theorem 2. The deterministic pricing
model  systematically  underpays  the
policyholder for the expected value of their
life settlement.

Proof: An annuity of n payments of $P
payable at the beginning of each year starting
at time O (an annuity due) has a present value

at interest rate r equal to éi:(l—v")/rv

where v=1/(1+r) (c.f., Kellison 1991 p 63).
The annuity that pays continuously for t

periods equals a_=(1—vt ) / O where is the

force of interest, 0 =In(1+r), (Kellison 1991
p. 107, Bowers et. al., 1986 p. 124), and
d=(8/rv)a. Thus, the present value X(7)

of the life settlement with face value benefit B
payable at time 7 and premiums P payable at
the beginning of each year until the year of
death is

X(T)=Bv" —P[(5/rv)a]=C,v" -C,, where
C,=[B+(P/rv)]>0 and C,=P/rv. Since

X() is a convex function of 7, Jensen’s
inequality again implies the expected value of
the life settlement

E[X(T)]= X (E(T)) =the deterministic pricing value.

Hence the deterministic pricing model
underprices the policy settlement value to the
policyholder. Further subtracting the expenses
does not alter this conclusion.

3.2 PROBABILISTIC
SETTLEMENT PRICING
Recognizing the length of life as
random variable, we can use standard
actuarial mathematics to price the expected
life settlement value

E(X(T))=E(BVT—P5) ; we only need the
probability distribution of T to be able to do

LIFE
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so (cf,, Bowers et al 1986). The first, and
very important, step to this end is to select a
mortality table for the life being settled.
Different life tables can, as we shall show,
produce different values even if they have the
same life expectancy.

Information consistent with the medical
underwriter supplied assessments must be
incorporated into the life table which is to be
used. According to Forman (2010) most life
settlement companies use some version of the
2008 Valuation Basic Table (VBT), having
moved from the 2001 VBT. Other tables are
also used (e.g. an impaired lives table if the
insured is in deteriorated health), and of
course the VBT (or any other selected table)
most likely will not be consistent with the life
underwriters’ assessment of life expectancy,
so the table must be adjusted in some manner
to get to a table which has the required
characteristics in order to do the calculation

One standard adjustment approach is to
start with a standard table (e.g., the 2008 VBT)
and then multiply each mortality rate by a
constant factor c¢ selected so as to obtain a
new table which produces the underwriter’s
life expectancy estimate. The derived table
terminates when the adjusted mortality rate
exceeds 100%. This method is ad-hoc, and
while it reproduces the life expectancy, it may
not reflect other medical underwriter
information. Forman (2010), for example,
gives an example of a life expectancy report
on a 84 year old woman whose medical
records led the underwriter to an estimate of a
of 9.2 years of mean life expectancy, a
median life expectancy of 9.3 years, and an
85% mortality value of 13 years. The
suggested mortality multiplier was 2.03, but
this single multiplier may not reproduce all
three data points from the starting life table.
The report further states “Please note it is
recommended that the information provided
in this life expectancy evaluation be used in
its entirety. If only a subset of the data is
used, you will be losing the interrelationships
between the analytics.” Thus, a methodology
must be developed capable of starting with an
originating life and then adjusting it to reflect
all known information regardless of what
internally consistent information is supplied
by the underwriter. We discuss how to
accomplish this after discussing the choice of
originating mortality table.
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4 THE CHOICE OF ORIGINAL
MORTALITY TABLE PRIOR TO

ADJUSTMENT

4.1 THE CHOICE OF A
STANDARD TABLE FOR
ADJUSTMENT

There is a plethora of life tables
available for use, depending on sex, smoking
status, health status, retirement status, etc. of
the insured life to be settled. As mentioned
previously, the 2008 VBT (available from the
Society of Actuaries) is commonly used.
Other tables include impaired life tables since,
as noted by Weber and Hause (2008), the life
settlement often involves someone having a
deteriorated health status but who is not
terminally ill. The selection of an appropriate
starting table can improve the accuracy of the
end result, even after adjusting it to reflect
medical underwriting information.

One  consideration not  explicitly
addressed in these mortality tables is the
possibility of sudden jumps in mortality or
jumps in longevity (such as those that
destroyed the viatical settlements market) and
their impact on the pricing of life settlements.
Jumps in mortality (as opposed to longevity)
may also occur (such as an infectious disease
that differentially impacts vulnerable elderly
populations) and this will increase the internal
rate of return on the life settlement for the
investor.  Currently, jump changes that
increase or decrease the expected mortality
rate are not incorporated in the mortality
models used. Jumps can constitute an
important source of return uncertainty in life
settlement investments. Below we detail a
mortality model which allows stochastic
jumps in mortality and longevity, and

subsequently we use this model (as well as
others) to price life settlements.

4.2 A DOUBLE EXPONENTIAL
JUMP  DIFFUSION MORTALITY
MODEL TO INCORPORATE
LONGEVITY RISK

A basic requirement of the mortality
model to use for life settlement purposes
should be to allow for changes in mortality
and longevity rates over time differentially
over age groups; this allows the model to
anticipate the type of change in medical
technology that killed the viatical settlement
market or the cures in cardiovascular disease
that predominantly effect older insureds. This
approach then accommodates additional
uncertainty in the financial settlement apart
from the evolution of mortality with random
departures from an assumed life table.

A collection of models that consider
both time and cohort effects are based on the
Lee-Carter one-factor model, i.e., see Lee and
Carter, 1992. In the Lee-Carter framework,
Ly, denotes the mortality rate of the group at
age is x during the year t. It is decomposed
into age-specific parameters a, and b, and a
mortality trend time-series k;, using the
formula In(pxy) = ax + bgke + e with e
denoting a stochastic error term. In this
model the a, vector represents the age
mortality pattern of the historical data, %,
represents the improvements over time that
have occurred in mortality and b, represents
the improvement rates at age x for general
level changes in mortality k; over time. Using
the historical data from HIST290 National
Center for Health Statistics, Figure 1
illustrates that the mortality improvement
effects do indeed differ by age group but with
a common downward trend.

Figure 1, Mortality Rates by Age Group, HIST290 National Center for Health Statistics Data
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The common trend over time (k;) is given in Figure 2.

Figure 2 Trend in mortality (k;) over years
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In this figure, one can observe definite fit as wusual using the singular value

jumps in mortality (such as the 1918 flu
pandemic) and in longevity that would have
affected returns on life settlements. The
extension of the Lee-Carter model and the
Chen and Cox (2009) model given in Deng,
Brockett and MacMinn (2010) accommodates
such jumps. In the Deng, Brockett and

decomposition method outlined in Lee and
Carter (1992). The time varying series (k)
was modeled as a double exponential jump
diffusion (DEJD) detailed below.

The dynamics of the mortality time-
series k; are specified as:

MacMinn model, the parameters a, and b, are

dk, =adt +cdW, +d(Z”‘”(v, -1))

i=1
sequence  of  independent  identically

distributed ( iid ) nonnegative random
variables and Y =Ilog(V) has a double

exponential distribution with the density:

where W, is standard Brownian motion,
N(t) is a Poisson process with rate A4, and 4

describes the expected frequency of the jumps.
The larger the A, the more times jumps occur

in the mortality time-series. Here V, is a

fy (y) = pnleimy 1{y20} +q 772e772y 1{y<0}

n,wn,>0, pg=20, p+tgqg-=
Weightin Age-specific Paramete
Age Parameters Other r
Interval x g for Age Parameters
Interval x a, b, Value
<1 0.013818 - 0.1455 ko -10.302
3.4087
1-4 0.055317 - 0.1960 t 10
6.2254
5-14 0.145565 - 0.1492 o -0.20
7.1976
15-24 0.138646 - 0.0994 o 0.31
6.2957
25-34 0.135573 - 0.1044 A 0.029
5.9923
35-44 0.162613 - 0.0855 y -1.25
5.4819
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45-54 0.134834 -
4.7799

55-64 0.087247 -
4.0137

65-74 0.066037 -
3.2347

75-84 0.044842 -
2.4196

>85 0.015508 -
1.6119

0.0608 )4 0.035
0.0468 ni 0.89
0.0426 q 0.065
0.0409 N2 0.93
0.0290

The parameters p and q represent
respectively, the proportion of positive jumps
and negative jumps among all jumps. Thus,

pA is the expected frequency of positive
jumps and gA the expected frequency of
negative jumps. The parameters 77, and 7,

describe the positive jump size or severity and
the negative jump size or severity

respectively. Thus, Y|Y>O is exponentially
distributed with mean 1/7, while Y|V <0 is

exponentially distributed with mean 1/77,. In

this way, the positive jumps and negative
jumps are captured by similar distributions
but with different parameters based on the
asymmetry of jumps in the mortality time-
series k; and the leptokurtic feature of dk;.
More details of the DEJD and its use in the
context of pricing longevity derivatives are

given in Deng, Brockett and MacMinn (2010).

The mortality model specification
incorporating the double-exponential
distribution  has  the advantage of

mathematical tractability allowing a closed-
form formula for the expected future
mortality rate to be derived (c¢f., Kou, (2004),
Deng, Brockett and MacMinn (2010).10 The
additional parameters of the series k, are
calculated from the observed k; time series
using maximum likelihood (¢f., Deng,
Brockett and MacMinn (2010), Ramezani and
Zeng,, (2007)). The DEJD also fits the data
better than the original Lee-Carter model (cf.,
Deng, Brockett and Macminn (2010)) thus
indicating that such jumps have significance.
Table 1 gives the parameter values obtained.
We apply the DEJD model to generate a
mortality table for use in pricing life

' One can also use the stochastic mortality model to
do Monte Carlo simulation estimates of life
settlement values.
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settlements that also allows for jumps in
mortality and longevity.

4 USING INFORMATION
THEORY TO OPTIMALLY ADJUST
THE STANDARD TABLE

In spite of starting from a seemingly
appropriate  life  table, the medical
underwriter’s estimate of life expectancy
(mean or median) may be incompatible with
the dynamics of this table, e.g., the 2001 CSO
table may project a 12 year life expectancy
for a person whereas the underwriter
estimates the expectancy to be 8 years.
Information theory provides a rigorous and
non-ad hoc statistical methodology for
adjusting the selected mortality tables so as to
incorporate any known individual
characteristics into the adjusted table while
remaining as close as possible to the original
one (cf-, Brockett 1991). How to use any
known medical information about an
individual in underwriting and pricing is a
common and important unsettled issue since
the security analyst can price life contingent
financial instruments (such as life settlements)
more accurately with the adjusted table that is
consistent with the medical information.

In its simplest form the problem can be
summarized as follows: if the medical
underwriter has estimated that the expected
remaining life is m years, how does one value
a life settlement using this information in
addition to wusing a “most appropriate”
starting mortality table distribution (which
does not have mean m but has other pertinent
mortality progression features, such as
mortality jumps or being related to disable
retired persons). In order to do the pricing
using the probabilistic approach, the analyst
must construct a mortality table which has
ET=m, where T denotes the years of life
remaining for the life being settled (a random
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variable). In this section we show explicitly
how to obtain an adjusted table that is as
indistinguishable as possible from the chosen

standard table and that satisfies the
underwriter’s estimate ET =m .

4.1 MINIMUM
DISCRIMINATION INFORMATION
ESTIMATION

To begin and to develop the intuition for
the proposed method, consider the problem of
distinguishing or discriminating between two
candidate probability densities f and g for
some random phenomenon (such as length of
life) after observing a value t of the random
variable.  For example, f and g could
correspond to potential densities for the
survival time of the individual.

For distinguishing between two densities

f and g, the statistic |n(f(t)/g(t)) is a

sufficient statistic and represents the log odds
ratio in favor of the observation having come
from f. It can be thought of as the amount

of information contained in the particular
observation ¢ for discriminating in favor of f
over g for modeling the phenomenon
(Kullback, 1959). This is the interpretation
on which maximum likelihood estimation is
based. By the law of large numbers, in a long
sequence of observations {#;} from f, the long-
run average log odds ratio is:

£t fl)

[ J Zf() olt) (1
which reﬂects the expected amount of
information in an  observation for
discriminating between f and g. This
quantity is called the divergence between the

densities f and g in the statistics and
engineering literature and is denoted by

/ ( f |g) . It is not difficult to show that
I(f|lg)=0, with /(f|g)=0 if and only if f =

g . Thus, the size of /(f|g) is a measure of

the “closeness” of the densities fand g. Such
a global measure of divergence between
potential probability distributions
corresponding to models for the future life
random variable will be used for adjusting a
standard mortality table to obtain a new
“closest”  table  which reflects the
underwriter’s information.

To phrase this problem in a general
setting, assume we are given a density
function g, and we wish to find another
density f'that is as close as possible to g, and
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that satisfies k+/ given expected value or
generalized moment constraints involving the
expected values of some collection of
functions a(t) :

1=6,=) f,
6, =Y a,(t)f, =E,[a,(T)]
(2

6, = a,t)f =E,[a(7)]

In the first constraint a,(t)=1 which
simply insures that the f is a probability
distribution. If we set a,(t)=t and €, =m

then the second constraint says that the mean
for fis set to be m. As another example, by

taking a,(t) to be unity on a certain interval

and zero off the interval, we arrive at a
constraint on the probability for that interval,
e.g., if the 85 percentile is give as 13 years,
then a,(t)=1 for ¢ < 13 and 0 otherwise, and

0, =.85. The formulation in (2) would also

be useful, for example, if one wanted to use a
medical study that gives decennial survival
probabilities but for which yearly survival
probabilities are required. One would then
find a survival density that was as close as
possible to a standard mortality table and that
reflected the decennial survival rates quoted
by the medical study. If the median instead
of the mean (or both) are given then this can
also be expressed in terms of the generalized
expectation constraints as in (2). If relative
risk values for persons having a particular
medical condition (e.g., cardiovascular
disease) are given in the medical literature,
these can be written in the context of (2) also.

To phrase the problem mathematically,
the objective is to find a vector of

probabilities f =( fi, fz,) that are as close
as possible to the given probability
gz(gl,gz,...) but  which

satisfies the moment constraints (2). Written
as a mathematical programming problem, we
wish to find a collection of probabilities

f=(f,,f,,...) thatsolve the problem:
min, I(flg) 3)

subject to the constraints (2). Here

distribution

gz(gl,gz,...) is the given vector of

probabilities corresponding to the standard
probability distribution. Brockett, Charnes
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and Cooper (1980) show that the problem (3)
subject to (2) is a convex programming
problem and that the dual mathematical
programming problem is actually
unconstrained and involves only exponential

f=g,exp[~(B, +1)- Ba,(t)— - Ba,(t)]

“4)

where the f's are constant parameters

selected in such a way that the constraints (2)
are all satisfied.!" They further show that the

parameters S can be obtained easily as the

dual variables in an unconstrained convex
programming problem:

min/f Z{g, exP[“(rfo +1)—ﬂ101(t,)—'~-—ﬁk01(t,)]— ﬂo +91ﬁ1 +"'+Hkﬂk )}

The solution to (5) can be obtained
easily by any number of efficient nonlinear
programming codes. In our computations we
use Excel Solver.

4.2 ADJUSTING A
STANDARD LIFE TABLE TO
REFLECT UNDERWRITER
INFORMATION

The life expectation used in the life
settlement pricing is the expected value of a
random variable 7 that equals the number of
years a person now aged x will live.'”” In
standard actuarial notation, we have 7=0 with

probability g,, 7=1 with probability p,q

x+1
and, in general, 7=k with probability ,p,q, .,
where ¢, denotes the mortality rate at age x,
and 4p, denotes the probability a life age x

survives k  years, p,=1-g, and
1Py =P, (1 —qu) . Assuming we are

given a standard mortality table for an
individual age x listing mortality rates at age x,
x+1, etc., the distribution of the random
variable T is given by the (a)—x+1)
vector

dimensional probability

g =(90,gl,-..,gw_x) , Where

end age for the mortality table and the
probability of death exactly £ years in the

future 9 = PGk

denotes the

is for

' Note from (4) that if we start with a member of the
exponential family for g, the resultant f is also of the
exponential family of probability distributions. This
facilitates estimation and statistical analysis.

12 Some underwriter use the median instead of the
mean, but as noted previously this is still of the form
(2) and can be readily accommodated. We shall,
however, use the mean value in our illustrative
analysis.

©)
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and linear terms (making solving the problem
computationally simple). The number of
unknowns in the dual is equal to the number
of constraints. Moreover, they prove the
unique solution has the general form:
k=0,1,...,w—x—1 as calculated from the
standard table.

Now consider the problem of finding
another mortality table that is as close as
possible to the standard table but which
additionally satisfies certain given constraints,
such as those given in (2). This translates
into finding a probability distribution

f=(fo.f1s---r f,_, ) that minimizes (3) for the

random variable 7 and which satisfies the
constraint set (2). From the above results the
density (4) is the least distinguishable
probability density from g among the class of
all densities satisfying the constraints.

Let us now illustrate this using the

information about the insured most
commonly used in life settlements: The
medical underwriter has developed an

estimate that the curtate expectation of life for
the individual whose policy is being settled is
m years. Thus, the constraint set for the new
table to be used in probabilistic pricing is
twofold:
1=%fe m =Y kfy (6)
Appealing to the principle of minimum
discrimination information, we select the
density f to satisfy:

min/ (flg ) =miny_ffin(g,

subject to the constraints (6).

We could apply the result (5) directly;
however, it is perhaps more instructive to
show how to obtain the desired density
directly by standard methods in this simple
situation. Let n=w—x . The probability
distributions that we are considering can be

viewed as n+1 vectors f=(f,,f,..-.f,)
that satisfy f, =20, ka=1 and Zkfk=m.

Letting f, and f, denote the Lagrange

multipliers for the equality constraints (6)
allows us to replace the original problem and
minimize the function:

LEB) =2 fn(flay) —Bo(1 -2 f) Bi(m -2k £)

subject to fk=0, n=1,..., . The n+3
first-order conditions found by differentiating
with respect to f,, l,...,fn,ﬁo,andﬁ'1 are as
follows:
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In(f,|g,)+1+ B, +kB,=0,k=0,...,n;

-1+ z £, =0;

-m+ Z kf =0

The first n+1 equations give
fo=g,exp(-1-B,—kf,) for k=0,...,n .
The last two equalities allow the

To  determine  f,  note  that

D'(B,)= —z g, ke, sothat

(D’(ﬂl):—zkgk e*kﬁ1 :_e(1+ﬂo)zkgk elfﬂﬁ*kﬂl

:_e(1+/)‘0)zkfk :_e(1+ﬂo)m :_(D(ﬂl)m

Hence, in order to find the precise
numerical value for f, we solve:

O'(B,)=-(B,)m
or equivalently:

d
Eln(cb(ﬂ))——m.

This can be done by any of a number of
software programs (e.g., we used Excel

Solver). Obtaining A, through the equation
1+ B, =In®(p,) yields both parameters /,

and B, from which we readily calculate the

determination of the parameters 1+ /3, and

By
Consider the function ®(8)=>Y g,e™*’.

Since ka =1, we have
1= ng e T e d(B)). Therefore,
1+ B, =In®(p,). Thus, if we can find S,

then we can also determine f3; .

5 ILLUSTRATIONS AND
COMPARISONS OF LIFE
SETTLEMENT PRICING

In this section we shall present
numerical illustrations of the previous

information theoretic probabilistic pricing of
life settlements. = Comparisons are made
across different assumed “standard” starting
tables. For compatibility of the illustrations
across the various numerical computations,
we shall use the same person whose life is
being settled in all examples. We assume
that a State Farm Insurance Company Whole
Life policy paid up at age 100 was issued on a
female standard risk non-tobacco user in good
health at age 40 in 1986 who is age 70 in
2006, the year of settlement. To keep the
numbers reasonable and to conserve space,
we assume the insurance policy has a face
value (death benefit) of $50,000. The policy
details are adapted from Appendix C in

desired adjusted probability distribution
f.=g, e W hotBik) Baranoff, Brockett and Kahane (2009) and
are listed in Table 2.
Table 2. Policy Details
Fac Annu Guaranteed Cash Value
e al (Using 2001 CSO Mortality
Am Premi Table)
ount um
$50, $565. $8,438.50 at age 70
000 50
5.1 ILLUSTRATION OF

ADJUSTING A MORTALITY TABLE
TO REFLECT INFORMATION

For the purposes of illustration, we
assume that the medical underwriter has
estimated that the life expectancy of the
insured is 8.5 years. We assume a uniform

distribution of deaths during the year of death.

Considering that the 2001 CSO table upon
which the policy cash values were predicated
predicts a life expectancy of 16.4 years for a
70 year old female, the individual is in
somewhat of a deteriorated but not life
threatening condition.
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To illustrate the adjustment process we
start with a standard life table designed for
disabled retired lives."” Table 3 presents the
mortality rates for this standard table starting
with the settlement age of 70. The
expectation of life for this individual using
the disabled retired lives table is 12.9 years,
so the mortality rates must be adjusted up to
create a new table consistent with the
underwriter’s assessment of 8.5 years.'* The

3 Available from the Society of Actuaries at
www.soa.org/files/pdf/rp00_mortalitytables.pdf

" If instead of having estimated the mean as 8.5 the
underwriter had specified that he thought the mean
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death year probabilities gy are calculated from
the mortality rates qi as previously described
and are given in the third column of Table 3.
Adopting the information theoretic
approach to adjust the standard table, we
present in the fourth column of Table 3 the
adjusted death year probabilities fi calculated

as the solution f; which minimizes / ( f |g)

subject to

1= Z fo and 85
- Z(k +5)f,

the .5 term in the second summation
arises because of the uniform distribution of
deaths assumption). As derived previously,
the solution is of the form

fk =0, exp(—l—ﬂo _kﬂl)’
and the computation described earlier
produces =-1.80579 and ; = 0.080089.
Thus, fi = 2.2384 gi(1.083384)".  The
resulting mortality rates for the adjusted table

are denoted by qX'. While the computations

are carried out to the end of the life table (age
115), Table 3 only presents the results for the
first 20 years to preserve space. The final
column shows the adjusted mortality rates.
Table 3. Standard (Disabled Retired)
Life Table and Adjusted Life Table That
Achieves a Life

e | Db DR Al g
Mortality Rate Death in Year Death in Year Mortality Rate
9k 8k Je ar’

0 70 0.037635 0.037635 0.084244971 0.084244971
1 71 0.04014 0.038629331 0.079815447 0.087158077
2 72 0.042851 0.039582997 0.075491166 0.090306965
3 73 0.045769 0.040466784 0.071236709 0.09367724
4 74 0.048895 0.041252021 0.067029826 0.097255786
5 75 0.05223 0.041911121 0.062859342 0.101030493
6 76 0.055777 0.042419677 0.05872535 0.104993713
7 77 0.059545 0.042759447 0.054639666 0.109148968
8 78 0.063545 0.04291471 0.050617401 0.11350274
9 79 0.067793 0.042874253 0.046677536 0.118069311
10 80 0.072312 0.042631876 0.042841385 0.122873479
11 81 0.077135 0.042186889 0.039131298 0.127954823
12 82 0.082298 0.041538754 0.035564599 0.133355628
13 83 0.087838 0.04068631 0.032153663 0.139117883
14 84 0.093794 0.039628981 0.028907647 0.145285264
15 85 0.100203 0.03836591 0.025832298 0.151897517
16 86 0.107099 0.036897312 0.022931369 0.158989803
17 87 0.114512 0.035226024 0.020207685 0.166592177
18 88 0.122464 0.033358288 0.017663404 0.17472492
19 89 0.130972 0.031306802 0.015301255 0.183403989
20 90 0.140049 0.02909203 0.013124419 0.192643582

was between 6.5 and 8.5, the resulting adjusted
mortality table turns out to be the same as that
obtained using the single equality constraint, even
though the inequality constrained table has one more
parameter to estimate.
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Expectancy Equal to 8.5 Years

To illustrate the effect of the information theoretic adjustment, Figure 3 shows the unadjusted
and adjusted mortality rates. The optimal adjustment is not simply a multiple as is often used in life

settlement pricing.

Figure 3. Mortality Rates For a 70 Year-old Using the Disabled Retired Life Table Rates qx and
Then Adjusting Them to Obtain New Mortality Rates ¢;' That Make The Life Expectancy Equal
8.5 Years
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5.2 LIFE
PRICING USING
STARTING TABLES

The first and simplest pricing model is
the deterministic model which assumes that
the benefit payment occurs at the predicted
life expectancy date with probability 1, i.e.,
the mortality rates in the mortality table are
zero for all dates other than the precise
expected death date, at which point the
mortality rate 1is one. As mentioned
previously, pricing using this deterministic
method is like pricing a bond with principal
(face value) paid at the date of expected death
and the coupons being negative and in value
equal to the specified premium. For
deterministic life settlement pricing of the
policy specified in the previous section
having a life expectancy of 8.5 years, the
present value of the future benefit is

$50,000 x (1/ 1+ r))g‘s and the premium

payments constitute an annuity due for 8
years of amount $565.50 at the beginning of
each year.  Subtracting the annuity of
premium payments from the discounted

SETTLEMENT
SEVERAL
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benefit value yields the deterministic value.
Further subtracting expenses yield the price to
be paid.

We next turn to the probabilistic pricing
model and investigate the sensitivity of the
life settlement value obtained from the
adjusted table to the choice of the starting
standard mortality table used. Again
adjustment is made so that the adjusted table
in each case has an expected life of 8.5 years
for the 70 year old considered previously.
For each starting table we solved the
information theoretic optimization problem to
find the parameters , and ; needed to
adjust the table to obtain the mean of 8.5, and
then calculated the expected present values
for this adjusted table using the formula

X(T)=Bv' —Pa and using the adjusted table
probability distribution for T. Our choice of
starting tables includes the Disabled Retiree

table discussed previously, a Healthy
Annuitant life table,"” the 2001 CSO Table

15 Available from
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used to establish the cash values, the 2001
VBT table,' the 2008 VBT table'” and finally
the DEJD

mortality model presented earlier which
allowed for historically observed potential
jumps in mortality and longevity over the

calculating the life settlement value using the

formula

X(T)=Bv' —Pa

starting

from

different tables and using differing internal

rates of return r.

results graphically.

Figure 4 displays these

years. Table 4 presents the results of
Table 4. Present Value of the Life Settlement Starting from Different Mortality Tables All
Adjusted to Have Life Expectancy of 8.5 years
AI;Z?;I:)efd Deter.m.inistic Price Using Pr;lczaﬁli;lg 5211:; Pg?:aglselgg II;Z:; 11;21‘1:1;

Return Pricing 2008 VBT AI}‘;‘S;:“ 2001 CSO RTe;]‘;f: 2001 VBT ?fljlg
1.00% $41,282 $41,479 $41,482 $41,489 $41,491 $41,493 $41,531
2.00% $37,966 $38,489 $38,496 $38,515 $38,519 $38,525 $38,622
3.00% $34,935 $35,871 $35,883 $35,916 $35,920 $35,933 $36,099
4.00% $32,162 $33,566 $33,583 $33,632 $33,637 $33,656 $33,895
5.00% $29,622 $31,529 $31,550 $31,614 $31,619 $31,646 $31,957
6.00% $27,293 $29,718 $29,743 $29,823 $29,826 $29,863 $30,242
7.00% $25,158 $28,103 $28,130 $28,226 $28,227 $28,273 $28,718
8.00% $23,198 $26,656 $26,685 $26,796 $26,794 $26,849 $27,354
9.00% $21,398 $25,354 $25,384 $25,509 $25,504 $25,569 $26,128
10.00% $19,743 $24,178 $24,209 $24,348 $24,339 $24,413 $25,021
11.00% $18,221 $23,112 $23,144 $23,295 $23,282 $23,365 $24,018
12.00% $16,819 $22,144 $22,175 $22,337 $22,320 $22,412 $23,104
13.00% $15,529 $21,260 $21,291 $21,463 $21,441 $21,542 $22,270
14.00% $14,339 $20,451 $20,481 $20,663 $20,637 $20,746 $21,504
15.00% $13,242 $19,709 $19,737 $19,928 $19,897 $20,015 $20,800
16.00% $12,229 $19,025 $19,052 $19,251 $19,216 $19,341 $20,150
17.00% $11,294 $18,395 $18,420 $18,626 $18,586 $18,718 $19,548
18.00% $10,431 $17,811 $17,834 $18,048 $18,003 $18,142 $18,990
19.00% $9,632 $17,270 $17,291 $17,511 $17,461 $17,607 $18,471
20.00% $8,893 $16,767 $16,786 $17,011 $16,958 $17,109 $17,986

www.soa.org/files/pdf/rp00_mortalitytables.pdf
' The 2001 CSO table and the 2001 VBT table are
available from the Academy of Actuaries in
Appendix A located at
http://www.actuary.org/life/CSO_0702.asp
7 The 2008 table and report are available from
www.actuary.org/pdf/life/tables_march08.pdf
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Figure 4. Comparison of Life Settlement Values Starting from Different Mortality Tables
Adjusted to have Life Expectancy of 8.5 years
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It is worth noting that after information
theoretic adjustment, Table 4 shows definite
differences between the values obtained using
different starting tables, however for this low
value ($50,000 face) policy for the most part
these differences appear relatively small. For
larger policies, the difference in price can be
significant.  Additionally, according to the
Society of Actuaries Life Settlements Survey
Task Force (SOA 2010), the median size of
the face value of settled policies in some
product lines, such as Universal Life Policies
with  Secondary  Guarantees, is over
$1,000,000, with some companies reporting
an average size for their settled policies of
over $3,000,000. The magnitude of the
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difference between adjusted values by starting
table chosen also becomes more pronounced
at higher internal rates of return, and Murphy
(2006) estimated that the rate of return could
be in the range 15-18%. Thus, choice of
starting table is important.

It is also worth noting that as expected
(and proven) the deterministic method
always under prices relative to all of the
mortality tables used, even though it also has
the same life expectancy. Also it is worth
noting that the adjusted DEJD model gives
the largest value. Perhaps this later result is
due to the DEJD model allowing for both
jumps in mortality and in longevity, with
unexpected mortality jumps historically
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occurring more frequently. Since mortality
jumps increase returns to the life settlement
investor, investors should be willing to pay
more to purchase under this model than under
models which do not anticipate any potential
for such jumps.

6 EXTENSIONS AND
CONCLUSION
This paper showed that the

commonly used deterministic method for
pricing life settlements is systematically
biased, and that the probabilistic method is
superior. The paper then presented an easily
implemented method for adjusting a mortality
table to exactly reflect information useful for
pricing life settlement products using a
probabilistic ~ or  stochastic =~ mortality
methodology in a non-ad-hoc and statistically
rigorous manner.

The results of this paper can be extended
in several directions. First, the amount of
information that can be incorporated into the
information theoretic adjustment process can
be substantially more than just the life
expectancy we used in our illustration. As
noted earlier, Forman (2010) gives a life
settlement underwriter’s report estimating not
only the mean but also the median and 85%
of the projected life distribution. All of these
can be incorporated into the adjustment
process using the information theoretic
optimization methodology of this paper.
Additionally, due to our mathematical
programming formulation, inequalities can be

pricing use).
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input as constraints as well. For example, one
may specify that the mortality rates in the
adjusted table are monotone; alternatively
concavity in the rates at older ages may be
specified. Finally smoothness can be
imposed if desired. See Brockett (1991)and
Brockett and Cox (1984) for guidance on how
this might be done. Finally, the information
theoretic approach can be applied to mortality
rates themselves rather than mortality
probabilities if so desired (the mathematics
does not depend on the objective function and
constraint sets involving probability measures,
only nonnegative quantities). Constraints on
the adjusted mortality rates may be more
easily incorporated in this formulation.

An important additional problem faced
by life settlement medical underwriters when
attempting to furnish mortality estimates for
the life settlement industry is how to
incorporate other medical study results on
potential infirmities into their life value
estimate. Using the information theoretic
approach outlined here the relative risk of a
particular disease found in the medical
literature can be incorporated as a constraint
as well. This constraint would specify that
the expected number of deaths in the adjusted
table is a given multiple (the relative risk) of
the number of deaths expected by the table
used for comparison purposes in the medical
study (which need not be the same table as
the one the analyst is using as a starting point
for creating an adjusted table for their life
settlement
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Dealing with the Challenges of Suddenly Regional Political Risk and the Global
Financial Crisis ---The Strategic Reflection on Risk Prevention of Chinese Export

Credit Insurance

The Project Team of Yunnan Insurance Association
Kunming Yunnan 650021

Abstract: In the historical process of human society, people usually take “three risk management
measures” to respond to the suddenly serious natural disasters or accidents, such as pre-disaster
warning prevention, rescue and relief in the disaster, post-disaster compensation and reconstruction.
For the function of "risk concentration" and "risk spreading" of insurance industry, it is duty--bound
responsibility. However, we are often in the "stunned" and even in the "helpless” dilemma, when
the unexpected political risk and heavy disaster happens. This series of significant new situations
and new problems, not only relates to the interests of personal security and property of our
country’s import and export enterprises, but also relates to the problems of overall situation of our
national economic interest security and social stability. It is the commonly faced challenge and
pressure for policy insurance of our credit export and domestically commercial insurance.
Therefore, the author thinks: it is necessary to put forward question and countermeasure about the
Dilemma that four responses should be applied when current domestic and foreign insurance
industry faces suddenly serious big events. (The first one is how to deal with the important political
risks, such as sudden change in the current international situation, regional national political unrest,
wars and military conflict? The second one is how to deal with the deep influence and negative
effect produced by the post financial crisis. Reflection and countermeasures of global economic
growth face a new turning point, the new pressures and challenges are faced by the domestically
and internationally commercial and policy insurance industry. The third one is how to deal with
compensation and reconstruction after global extraordinary natural disaster; How to deal with the
serious consequences radiated by” domino effect” caused by these losses. The four one is how to
construct  the  big  channel and strategic construction that  is to make Yunnan province
become a “bridgehead” facing southwest countries, to build opening frontier" window" and"
position” of China facing to South Asia, Southeast Asia and of the"10 plus 3","9 plus2","
Pan-Pearl River Delta " and other domestic and foreign) . This is the breakthrough and concerning
point that the article will explore; it is also the innovation of the paper.

Key words: Four responses of crises; The Strategic Policy of Chinese Credit Insurance; Risk
management; Service product innovatio
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The Exploration of Financial Risks that the Commercial Banks

of China Is Facing

DENG Wei ,WEI Xin

College of Economics, Qingdao University, Qingdao, China, 266071

Abstract: This paper is based on the thinking of financial risk resist ability of our country’s
financial industry in the financial crisis, of which the banking is in the dominant position . We make
use of the theoretical analysis and empirical analysis method to analyze the three kinds of financial
risks faced by our country’s banking industry, combined with the parametric and the
non-parametric means to establish mathematical model and based on the fact that the level of
marketization is not high, the capital market structure is not perfect and the function is not sound in
China, which makes our research more comprehensive and realistic. we use the existing macro and
micro theory model analyzing these problems, from the perspective of the government to
strengthening financial supervision, enhancing the macroeconomic regulation, perfecting legal laws
and regulations, to the market’s own adjustment ability and the improving of the economic subjects’
capability to against risks, to put forward to innovative ideas and suggestions about financial
reform , trying our best to make contribution to the development of our national economy and
national Renaissance.

Keyword: Financial crisis ~ Financial risks =~ Commercial Bank
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-——-Initial Design of Flood Catastrophe Bond

SHI Jianxiang CHEN Haiyan
Finance College, Zhejiang Gongshang University, Hangzhou, Zhejiang, 310018

Abstract: Catastrophe securitization is an internationally accepted chief financial innovation about

dispersal of catastrophe risk. Concerning about the present starting situation of catastrophe

securitization in China, catastrophe bond is the most suitable issuing tool. The paper selects the flood

disaster loss data and occurrence counts in Zhejiang, Fujian and Jiangxi Province between 1990

-2009, and uses the principal of Actuarial Mathematics of Non-life Insurance to fit the distribution of

flood disaster loss, on the basis of which, carries out the pricing of flood catastrophe bond.

Key words: Catastrophe Insurance, Securitization, Flood Catastrophe Bond
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Internal Control Risk Analysis Model
Based on Ordinal Logistic regression

ZHANG Dongling, MU Pengfei, XU Xiaomei
School of Economics, Qingdao University, Qingdao, China, 266071

Abstract: Internal control risk management is a more significant issue in the corporate governance. It presents
a proposed method for the development of risk evaluation and early-warning for internal control system, and
shows the application of the ordinal logistic regression model and its advantages. It involved several steps: n
building an internal control risk evaluation index system, applying the linguistic information processing
method, building the ordinal logistic regression model, differentiating and analyzing the quality evaluation to

reach the internal control risk evaluation result.

Keywords: internal control risk; ordinal regression; linguistic Information; corporate governance

I .Introduction

A system of internal control consists of
policies and procedures designed to provide
management with reasonable assurance that the
company achieves its objectives and goals,
these policies and procedures are often called
internal controls, and collectively, they make up
the entity’s internal control . The auditors
have the responsibilities related to internal
control required by Section 404 of the Sarbanes
Oxley Act. The requirements for an integrated
audit of financial statements and an audit of
internal control over financial reporting have
had the most significant effect on the auditing
profession as anything in several decades. The
research highlights the key components of
COSO’s Internal Control — Integrated
Framework, which is the framework being used
by public companies to assess the operating
effectiveness of internal control. Binary
responses (for example, success and failure)
and ordinal responses (for example, normal,
mild, and severe) arise in many fields of study.
Logistic regression analysis is often used to
investigate the relationship between these
discrete responses and a set of explanatory
variables. Several texts that discuss logistic
regression are Collett (1991), Agresti (1990),
Cox and Snell (1989), and Hosmer and
Lemeshow (1989) *°1. The ordinal logistic
regression model can be applied for
differentiate analysis, and in quality control and
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management, quality classification is a process
of differentiating, so based on the above
research, we focus on internal control risk
analysis and the aim of this paper is to provide
a methodological guideline for the management
of the risk evaluation for internal control based
on linguistics panel data processing.

II.Internal Control System

A. Internal control objectives

We briefly identify and discuss the three
broad objectives management has when
designing an effective internal control system
(reliable financial reporting, efficient and
effective operations, and compliance with laws
and regulations). We use this discussion to
highlight that while management focuses on
internal controls related to these broad
objectives, the auditor’s focus is on those
controls related to the reliability of financial
reporting, which may include some controls
related to operations and compliance that might
also impact financial reporting. This is
particularly important to emphasize since
PCAOB Standard 2 specifically requires the
auditor to report on internal controls over
financial reporting. These three objectives are
illustrated as follows.

1). Reliability of financial reporting
Management has both a legal and
professional responsible for preparing
statements for investors, creditors, and
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other users. The objective of effective
internal control over financial reporting
is to fulfill these financial reporting
responsibilities.

2). Efficiency and

operations
Controls within a company encourage
efficient and effective use of its
resources to optimize the company’s
goals. An important objective of these
controls is accurate financial and
nonfinancial information about the
company’s operations for decision
making.

3). Compliance with laws and regulations
Section 404 requires all public
companies to issue a report about the
operating effectiveness of internal
control over financial reporting.

effectiveness  of

B. Management’s responsibilities for
internal control

The management and auditor
responsibilities for internal control are different.
The management is responsible for establishing
and maintaining the entity’s internal controls,
the specific Section 404 responsibilities for
management to publicly report on the operating
effectiveness of those controls are more
significant. But the auditor’s responsibility is to
understand and test internal control over
financial reporting to provide a basis to express
an opinion on the operating effectiveness of
those controls. Management’s responsibilities
related to internal control includes reasonable
assurance, inherent limitations, design of
internal control, operating effectiveness of
controls and controls over the reliability of
financial reporting.

C. COSO components of internal
control

COSO’s  Internal  Control-Integrated
Framework, which is the most widely used
framework among public companies for
purposes of reporting in accordance with
Section 404. The framework describes five
components of internal control that
management designs and implements to
provide reasonable assurance that its control

objectives will be met. Each component
contains many controls. The COSO internal
control components include as follow Fig.1

Control Environment

Risk
assessment

Information and
communication

Control
activities
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Monitoring

Figurel. COSO internal control components.

[II. Internal Control Risk
Analysis Model
A. Ordinal regression model

For binary response models, the
response, Y , of an individual or an

experimental unit can take on one of two
possible values, denoted for convenience by 1
and 2 (for example, Y =1 if a disease is present,
otherwise Y =2 ). Suppose x is a vector of
explanatory variables and p = Pr(Y = 1|x) is the

response probability to be modeled. The linear
logistic model has the form ;

P y—a+px
I-p
Where « is the intercept parameter and S is

logit(p) = log( M

the vector of slope parameters. Notice that the
LOGISTIC procedure, by default, models the
probability of the lower response levels. The
basic idea underlying the proportional odds
model is re-expressing the categorical variable
in terms of a number of binary variables based
on internal cut-points in the ordinal scale.

For ordinal response models, the response,
Y, of an individual or an experimental unit
may be restricted to one of a (usually small)
number, k+1Ck > 1D , of ordinal values, denoted
for convenience by 1,2,....,k+1. For example,
the sensory quality of material can be classified
into three response categories as 1=no blemish,
2=few defect , and 3=disfigurement. The
LOGISTIC procedure fits a common slope
cumulative model, which is a parallel line
regression model based on the cumulative
probabilities of the response categories rather
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than on their individual probabilities. The
cumulative model has the form

y=xp+¢ 2
if & ~Normal(0,1), (2)is the ordinal Probit
model and if &~ A, (2)is the ordered legit
model. f is vector of mxl , suppose
oy <a,<..<a; are the cut points and the

further definition is :

y=0, if y*<g
y=1L if o<y*<a,

)
yv==k, if y*>qa

For example, if the ordinal valuesis 0, 1, 2,
3, there will be three cut points a;,a,,a5

according the consideration of &~A , the
general switch Logistic function of is follows
pi~Axp)=—— “4)
l+e
Then each response probability can be
calculated:

P(y=0 ‘ x)=P(y*< | X)
=P(xB+e<a|x) =Aay—xp)
P(y=1 ‘ x)=P(o, <y*<a, | X)
= Mty —xf) ~ A, ~xp)

%)

P(y=k-1|x)=Pla,, <y*<ay|x)

= Aoy —xp) = May_, —xP)

P(y=k|x)=P(3*>a | )

=1-A(ay —xp)
And it can be validated
P(y=0|x)+P(y=1|x)+..+P(y=k-1|x)
+P(y=k |x)=1 (6)

The regression parameters « and f can be
gained through maximum likelihood estimation

method for each !, its logarithm likelihood
function is as follows:

li(a, ) =1y; = 0]In[A(a, —x; B)] +
ILy; =In[A(a, —x; 8) = Ay —x,; )]
+...+1[y; = k]In[1-A(a; —x;5)]

()
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Owing [,(&, ) = Max[l,(a, )] , the maximum
likelihood estimated value for « and g is

determined as @ and 3 .

B. Internal control evaluation based
on linguistic method

There are decision situations in which the
information can not be assessed precisely in a
quantitative form but may be in a qualitative
one, and thus, the use of a linguistic approach
is necessary. Its application in the
development of the theory and methods in
decision analysis is very beneficial because it
introduces a more flexible framework, which
allows us to represent the information in a
more direct and adequate way when we are
unable to express it precisely. The 2-tuple
linguistic is based on the concept of symbolic
translation and uses it for representing the
linguistic information by means of 2-
tuples, (si,a) , where s is a linguistic term and
a €[-0.5,0.5] value
representing the symbolic translation 7,
Definition 1. Let s; €S be a linguistic term,

IS a numerical

and then its equivalent 2-tuple representation
is obtained by means of the function 0 as:
0:S — Sx[-0.5,0.5)

®

G(Si) =(s:,0),5;, €S
Definition 2. Let S:{so,sl,---,sT} be a
linguistic term set and S €[0,T] a value

supporting the result of a symbolic
aggregation operation, and then the 2-tuple
that expresses the equivalent information to
pF is obtained with the following function:

A :[0,T]— Sx[-0.5,0.5]

8;,i = round(f3) 9
a; = f—i,a €[-0.5,0.5) ©)
Where round is the usual rounding operation,
s; has the closest index label to “ £ .” and

AB) =(s;, ;) :{

“& » is the value of the symbolic translation.
Definition 3. Let S= {so,sl,---,sT} be a

linguistic term set and (s;,) be a 2-tuple.

There always a function A™!, such that, from a
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2-tuple it returns its equivalent numerical
value 8 €[0,T].

A1 8§ %[-0.5,0.5) >[0,T]

N (spa)=i+a; =p
Yager introduced a weighted aggregation
operator ™ in which the weights are not
associated with a predetermined value but
rather the weights are associated to a
determined position. Here, TOWA operator is

used to obtain a group evaluation, a collective
value for each feature is defined as:

RE =) = (.0t AZl)(WIA“(Sw“ﬂ)) (11)
1=1

k=12,..m
The weights, w = (w;, w,,..,w,)” , are obtained

(10)

as follows:
w, =0 /m)—-Q((—1)/m),i=12,...m (12)
where Q is defined as
0 r<a
Or)=<(r—a)l(b—a) a<r<b (13)
1 r>b

with a,b,x €[0,1] .
relative quantifiers are “most” (0.3, 0.8), “at
least half” (0, 0.5) and “as many as possible”
(0.5, 1). Here, we adopt “at least half”,
andw=(2/5,2/5,1/5,0,0).

To facilitate the description of the proposed
method, the following assumption or notations
are used to represent the problem:

Internal control effectiveness characteristic to
be evaluated have been determined. Let
X ={xl,x2,...,xn} denote a discrete set of

Some examples for the

n=2 objects, and x; represents the i th

characteristic.
Let S= {sl [1= O,l,---,T} denotes  the
linguistic term set, where T+1 is the

granularity. Here, T=6, and sO= ‘“none” (N),
sl= “very low” (VL), s2= “low” (L), s3=
“medium” (M), s4= “high” (H), s5= “very
high” (VH), s6= “perfect” (P).

This research is supported by the Ministry of Educational
Humanities and Social Sciences Foundation of China
(10YJC630372)

7

sy = N(None),s, = VL(Very Low),
s, = L(Low), s3 = M (Medium),
s, = H(High),ss = VH (Very High),
s¢ = P(Perfect) },

(14)

C. The risk analysis based on ordinal
logistic regression model

For ordinal response models, there will be

k-1 regression functions to depict the
relationship between explanatory variables and
response:
=T = B+ B+t B, + 8
1-¢q,
9>
In = + +.o+ +&
- g, Py + B x BuXp + & (15)
G-
In—= =B+ X et X, 6
1-g;,
Where —%/_ is the rate differentiated and
l-q;
q; . .
In——is the logarithm of rate , x;,x,,...,x,,

l-g;

is the prediction variables, ¢, B,..., B, is the

parameters to be evaluated their value can be
estimated by sample observations as

Bjo>Pyiss B » and for each observation of

*

* *
X 1,X 2,00, X m

prediction variable y We
can determined
=T = B+ Bix" s et By m 4 8

1-q,

q, _h ~ * ~ * A

lnl_q2 =L+ B x 144X, +E (16)
In—2k=1 Biro+ Bix" 1+t Boxn +é4

=g

Then the solution of ¢q;_,,...,93,9,,9; can be
solved , and the probability p,,p,...., p; of

ordinal 1,2,...,k is
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bP1=49
Pr=49 4,
a7
Pi-1 =9 k-1"9k-2>
Pr=l=q,,
And the probability of E ;is p; =P(E;) , if

p; =P(E;) is maximum then the predictable

* * * . . .
factor X 1,X 2,...,X m 1is differentiated as
E

IV. Conclusion

In this paper, for internal control risk
evaluation of the enterprises, an assessment
model based on multi-classification discrete
choice model is proposed. On the basis of
building an internal control risk evaluation
index system according COSO internal control
frame, the evaluating information from experts
is aggregated with linguistic information
processing approach, a multi-classification
discrete choice model is put forward, and the
calculation analysis steps are given.
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Analysis the Government Role of Insurance Funds
Participate in the Affordable Housing Construction with gains and risk adjusting

Analysis the Government Role of Insurance Funds Involved in the
Affordable Housing Construction with Gains and Risk Adjusting

ZHANG Daijun, HOU Mengna

Institute of Finance, Zhejiang University of Finance and Economics, Hangzhou ,China 310018

Abstract: According to national statistics database, China Statistical Yearbook and Insurance Regulatory
Commission and other sites, and visits relevant departments to understand the insurance funds to invest in
commercial real estate and construction of affordable housing investment funds, To explore the new opportunities
and risks that insurance companies invest in the affordable housing before and after the insurance companies
involved in the housing construction. The two comparison analysis obtained before and after the earnings, the risk
difference impacted by government financial support, the credit status of the insurance company, state tax revenue,
interest rates, technology and information variables. According to these differences, clear central government and
local government’s role in policy support, legal support and marketing support three aspects.

Keywords: Insurance funds, affordable housing, risk, the role of government

I. Analysis the wuse of

insurance funds in China Investnent ratio (%)
50 —
A. the use of insurance funds 40
30
Since the reform and opening up, China's 20
insurance industry has been rapid development. In 18 ; L1 = A |
2011, the insurance premium income is s ) E ; . é
1433.92512 billion RMB, the insurance industry g o E - ;5
3] o o'
total assets reached 6013.81032 billion RMB, at = =g EE
o wn
the end of October 2011, insurance funds use the 3 a2
balance of 5.37 trilion RMB, the average -
investment rate of return is 3.05%. Specific Figurel the use of insurance funds up to the end of
investment channels and the investment ratio are October 2011
shown in Table 1 and Figure 1. However, the rapid growth of the scale
compared with the Chinese insurance industry
Table 1. Investment channels and proportion asset size and capital use, Use of insurance funds
Project Investment ratiol are still subject to many direct or indirect
(%) restrictions, relatively narrow investment channels,
Bank deposits 31.35 the efficiency of asset allocation is not high, the
rate of return on investment is low. Which greatly
Bond 46.91 iy
reduced the competitiveness and development
Securities Investment Fund |5.73 potential of the insurance industry, lead to the
depletion of financial resources, and reduces the
Stock 77 efficiency of the allocation of social resources.'
Long-term equity 337 On October 1, 2009,the implementation of the
new Insurance Act to make new regulations on
Real estate 0.52 . N
the use of insurance funds, widening the use of
Others 4.42

' Liu Hongtao, Zhang Shuying. Investment of insurance funds

[J]. Value engineering, 2006, (07)
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insurance funds channels. Insurance funds are
now not only can use in the capital market, but
also be equity investments, can enter the field of

real estate.’

B. Affordable housing
construction status and the feasibility
of insurance funds involved in the
affordable housing construction

Security policy formally come into effect on
7 August 2007, 2008, the
government increase security live engineering

since central

construction  force, namely make clear
construction plan at the beginning of year, and
construction scale up in successive years. In 2008,
2009 and 2010 the
government plans to build affordable housing are
3.87, 0.63 and 5.8 million sets. 10 million sets of
greatly increased in 2011, compared with 2010

growth of 72.4%.

Table 2. The affordable housing completion situation in

respectively central

recent years (unit: million set)

Construction plane

Actul
working4

geonomicall
v affordable
housing?
630 @
130¢
1200
110¢

Growth
1ated

Yearq| Transformati| low-renting |Low-cost| price-fixe Plane

on housing<{public housing| housing4 d housing merger

20084 8 a a

20094 800 0o 1770
20104 2800 0o 180¢
0114 4000 2300 170¢

G| »
B/l o | B0
3800 |40.90% 3900
10000|7240%  #

1009

8¢

Source: consolidation of the Chinese real estate
dynamic policy design study group

During "the twelfth plan of five years" period,
China affordable

construction force, plan 36 million sets, In 2011

will  increase housing
and 2012, constructing 10 million every year,
construcing 16 million sets from 2013 to 2015.
After the completion of the target, the coverage
rate will reach 20%, this will greatly ease housing
pressure, especially solving these new to the work
and the requirements of the college students'

housing.’

% Chen jie. Channel expansion and risk prevention of insurance
funds [J]. Shanghai Insurance, 2010, (6)
* Construction of affordable housing participation strategy [R].

Real estate topics, 2011, (8)
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With the continuous strengthening of the
protection of housing construction, it is not
enough to rely solely on government financial
support. In June 2010, seven ministries and
commissions of the building housing ministry of
Development and Reform Commission issued
“guidance on accelerating the development of
public rental housing”, proposed to support
eligible enterprises to raise funds through issue of
bonds

construction and operation of public rental

and notes, etc., ecarmarked for the
housing, and explore the use of insurance funds,
trust funds and real estate trust investment funds
to expand the financing channels of public rental
Affordable

financing method was first proposed, in particular,

housing. housing  construction
allow companies issuing bonds and notes, allow
insurance funds and trust funds to enter the field
of affordable housing construction, and will
effectively alleviate the lack of the housing
construction funds.

"We believe that the insurance funds invest
in affordable housing is a good choice. Such as
large-scale economic affordable housing, the
of this

sustainability is

pricing room is relatively low,

more suitable for rolling
development in the insurance funds, also can help
solve the problem of cities, local government, this
is a very good idea, also in line with the principles
of the insurance operation. " China Ping An
Insurance Group, Chairman Mr. Ma had said. Not
just Ma Mingzhe, more insurance companies have
foreseen the future development prospects of
affordable housing in China, begin to increase the
insurance funds to participate in the construction
of protection in an effort.

Insurance funds to enter policy residence
which is led by the Government to safeguard the
livelihood of the people for the purpose, this
consideration is based on people's livelihood and
the corporate social responsibility, on the other
hand is based on the relative security and stability
of investment income, people and business are

both beneficial.

II. Revenue analysis of
insurance funds involved in the
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commercial real estate
investment and insurance funds
participate in the affordable

housing construction

A. Revenue analysis of insurance
funds involved in the commercial real
estate investment

land

prices have trends that continue to add value

1) Under normal circumstances,

From the demand point of view, the growing
demand of urban land space is expanding with the
acceleration of urbanization and rural to urban
mass transfer. From the supply analysis, land is
fixed and limited, at the macro level it is a
constant, can not be arbitrarily increased. Under
conditions of normal development, commercial
real estate demand is often greater than the supply,
so that the commercial real estate prices in a rising

trend.

2) Commercial real estate investment can
get multiple benefits, with higher profit

margins

a) Commercial real estate rental income

b) Commercial real estate sales revenue.®
The statistics show that over the past 20 years, the
real estate rate of return of the Golden Group
signed an agreement with Ping An of China in
recent years to reach 10% -16% level. At the end
of October 2011, the insurance funds invest in real
estate 27.833 billion, an increase of 6.06 percent
than the previous month, increased by 90.34%
from the beginning of the year, accounting for
0.52% of the available balance of the insurance

funds.

B. Revenue analysis of insurance
funds participate in the affordable
housing construction

The the

obligations and responsibilities of shareholders

insurance  companies  bear

* Xie qing. Real estate investment opportunities and risk
analysis of insurance funds [J]. Chinese and foreign

entrepreneurs, 2009, (24)
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and policyholders, it must create value by the
the
shareholders and policyholders, to protect the

sound operation and development for
stability of the entire economy and society.
In early March 2011, China Pacific Insurance
breakthrough in insurance capital to get involved
in the security room, had estimated that the
general public rental yield is around 3%,
insurance capital gains of 5% is in relatively good
level. But in fact, the first single insurance funds
from the China Pacific Insurance to affordable
housing project, the scheduled annual yield of the
insurance capital had stabilized above the bond
interest rates and deposit rates of banks large
agreement, and showed a tendency to enhance the
above, has been infinitely close to 6% firmly.
Affordable housing project that Ping An in
Shanghai will also reach a firm yield of 6%. It can
clearly be seen, rate of return insurance funds
involved in the affordable housing construction is

substantial.

III. Risk Measurement of
insurance funds involved in the

commercial real estate
investment and insurance funds
participate in the affordable
housing construction

A. the methods of Risk
Measurement

1) Analysis of variance

Analysis of variance is a based method to
measure risk, this approach take the expected rate
of return of venture capital as a random variable,
while the variance represents the degree of
uncertainty or the degree of risk. The variance is a
value to reflect the deviation from the random
variables and their expectations.

a) For discrete random variables, its variance

is calculated as follows:

D(N)=X[X - E(X)] A

Where: P is the probability of X, random
variable, X, is the possible values for K
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r E(X):ZXK'PK
K1

b) For continuous random variable, its

variance is calculated as follows:

2

D(X)= [ [X-E(X)] - (X)-d(x)
Where: [ (X ) is the probability density

function of random variable X
In the analysis of variance, measuring the
risk of insurance funds invest in commercial real
estate and the affordable housing is to be
calculated according to the investment rate of
return and the expected rate of return in a few
years that insurance companies involved in
commercial real estate and the affordable housing
investment. The more data across the period, more

accurate risk estimates.
2) Financial indicators analysis

Financial indicators analyze the solvency of
the and

profitability generally. Financial indicators, each

enterprise, operational  capacity
indicator has a reasonable interval .Insurance
funds involved in commercial real estate and
housing construction, selecting the listing of Ping
An Insurance Company nearly 10 years of
financial data, especially concerned about those
years financial that investing in commercial real
estate and the affordable

financial

housing, analyze

indicators to observe the financial
impact of the insurance company that insurance
funds the affordable

construction.

involved in housing

3) Altman's Z value of scoring models

Professor U.S. Edward.]l.Altman collected

the balance sheet and income statement
information of 66 enterprise, and further collected
22 variables for evaluation, classify these

variables in accordance with the five standard
ratio of flow rate, yield, stability, ability to pay,
the ratio of the activity. On the basis of observed
variable to determine the prediction accuracy and
the
Finally, got the following discriminant function of

interdependence between the variables.

Altman model through a comprehensive analysis:

Z=0012X, -+0014X, +0.033X; -+0.006, +099X;
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According to the result of the calculation, the
conclusions of the Altman Z scoring model as
shown below:

A ‘ B ‘ Ce

1.81 2.99¢

Figure2.Judge zone of Z values scoring model
In the three regions A ,B and C, A = Z-value
score of less than 1.81 the area for the insolvency

zone. Area C = Z scores greater than 2.99 of the
area, non-bankruptcy zone. Area B = Z-value
score between 1.81 and 2.99, easily lead to wrong
classification, defined as the gray area. The data
accuracy rates of one year and two years before
the bankruptcy were 95% and 72%, the third year
before the bankruptcy accuracy rate is 48 percent.’

This model results will be a direct response
to the risk is relatively easy to use. Also have
some reference for the metrics listed insurance
insurance funds invest in

companies’ risk,

commercial real estate and the affordable housing.

B. Revenue impact analysis to
determine the risk characteristics

1) The definition of the influencing
factors

By
determine the impact of income from each

constructing a simple model to

variable that insurance companies participate in

investment before and after the affordable housing

construction.
Table 3. Influencing factors of gains that insurance
companies involved in affordable housing construction

Influence factorse Content and meaning+

credit status+
Insurance company+ .
costs of Investment guarantee room construction|

Financial support. the national debt

Tax rate (investment tax rate of insurance+'
company investment guarantee room )+
Interest rates ( insurance company's+

nterest rate subsidies), laws and regulations«

The central
Governmentsq government:

at all levelse

Local

Local government bonds, provident funde
government

Technical level (the level of investment+

Marlket factorse i technology support)«

Information. human resourcess

2) Character income Model

* Liang Junping, Yu Xuehua, Zhang Shuhua, Wu Xiubo, Leng

Weiwei. Risk quantification model evaluation of risk

investment projects [J]. Statistics and Consulting, 2006, (01)
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When build the character income model
the
participate in the affordable housing construction,
the

summarized as the characteristics of an insurance

before and after insurance companies

revenue impact characteristics can be

company, the characteristics of all levels of
government and market characteristics, were
corresponding to insurance company factors that
affecting the income, all levels of government and
market factors . The basic form of character
income model that the insurance companies
participate in the affordable housing construction:
R(z)=R(1,G,M) (D

Let n be the sample size of the model, the
earnings impact of the insurance company factors
k kinds of

characteristics, m all levels

include insurance  company

of government

characteristics and r market characteristics. Where:

R is the proceeds of one (n x 1) matrix, I is one (n
x k) matrix, G is an (n X m) matrix, M is an (n xr)
matrix.
a) The linear function form of character
income model:
R=a+pl+yG+1tM +¢
b) The
income model:
InR=a+pInl+ymhG+rinM+¢  (3)

By estimating the parameters in the model,

(2

logarithmic form of character

you can get character income of every feature
(linear function form) or insurance company
income for each character’s elasticity (logarithmic
function), thus we can explore the impact of
income from various factors on the insurance
companies before and after involved in the

affordable housing construction.’®
3) Empirical research idea

Samples as Shenzhen ,Shanghai ,Guangdong

and Zhejiang provinces(cities), Shenzhen,
Shanghai, Guangdong and Zhejiang the four
provinces (cities) can say is the representative city

of affordable housing construction, the data is

® Yan SIqi, Liu Hong, Hu Libing, Wu Qun. Quantitative
research of residential land prices microeconomic impact
factors - Case Study of Nanjing [J]. Technology Management
of Land and Resources, 2011, (4)
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much more and more transparency, have more
reliable basis. Since August 7, 2007 security
policy set full implementation of the housing,
representative insurance company such as the
Ping An and the peace of the Pacific nearly five
years of the four cities, examine the insurance
of

commercial real estate and the capital of the

company credit status, characteristics
housing. The central government takes financial
subsidies, investment tax provisions and interest
rates subsidies to the four regions. Local
government bonds issued in local government, the
of

information professionals in the local market

technical level local investment and
characteristics.

Insurance company credit status, input costs
and the government financial subsidies, taxes,
interest rate subsidies and local government bonds
distribution can be obtained from relevant
information, visiting the relevant departments, the
technical level in market factors reflect local
with  GDP,

information, personnel variables can be defined as

economic  development level
dummy variables.

Finally, making correlation and regression
analysis with earnings based on these variables
around before and after these cities insurance
funds the affordable

construction, then draw its impact size of each

invest in housing

variable to its revenue.
IV. The government role

Now determine their risk characteristics
through those variables for the influence degree of
the income. Clear all levels of government should

play a role.
A. The central government role

Government role which in insurance funds
involved in the affordable housing construction
should be to support and guide rather than pre-
empt. Based on this, the author proposes the

following specific role in venture capital.
1) Policy support

Government must construct a sound policy

environment as the basis to improve the insurance



2012 China International Conference on Insurance and Risk Management

July 18- 21,2012 Qingdao, China

funds to participate in the development conditions
of affordable housing construction, promoting
institutional innovation. It should improve the
policy environment further, and establish a sound
policy support system. Policy support embodied
in:

a) Government financial aid. Provide
economic assistance to insurance companies and
other venture capital firms is a common practice
in Western developed countries, the number of
government financial aid funds are limited, but it
play a significant role. At the same time, increase
economic assistance to affordable housing is also
an effective way to reduce the risk of insurance
companies to invest. China's central government
has continued to increase investment in housing
support in recent years to ensure that the
affordable housing work carried out smoothly

(Table 4).
Table 4.2009 to 2012, the central finance housing
security spending (Unit: billion)

A 2000e| 20104 2011e| 2012¢

Expendiure of ¢ 2.6434 38.648 32,8824 37444

the Central Governmentd| St Rl

Transfer pavments ; ; ,
524134 73.0254130.181/1174 313

to locals

Totale 53.0564112.3731172.063211.735

Source:“annual central and local budgets for
the implementation”, 2012 affordable housing
expenditure data is the budget data, the People's
Republic of China Ministry of Finance website

b) Tax concessions. Due to the size of the
risk and the level investors profit is largely
dependent on the capital gains tax. Therefore,
providing tax incentives to insurance companies
can still reduce the degree of risk involved in the
affordable

insurance companies

construction, to
benefit.

venture capital for high-tech industries, 1978, tax

housing ensure

To encourage

laws promulgated by the United States lowed
venture capital funds rate from 49% to 28%,
further to 20% 1981. These

preferential tax policies made U.S. venture

reduced in

capitalists dramatic increase in the early 1980s
about the magnitude of 46% per year.
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¢) The policy of the Government's credit
guarantee and interest rate concessions. Central
government credit guarantee of the security room
can guarantee the rights of insurance companies
and investment entities better, coupled with the
Government discount the affordable housing loan
interest rates so that more people can live in
private housing, not only protect the interests of
the people, and also protect the interests of the
insurance companies involved in the affordable

housing construction.
2) Law support

a) Establish a standard to actors qualifications
the affordable

construction. Making certain requirements on

who participate in housing

market access for insurance companies,
investigate their size, financial condition and other
issues, to ensure that there is a certain strength of
the the

affordable housing construction. China Pacific

insurance companies involved in
Insurance to participate in the affordable housing
projects of Beijing in 2011, build-up 5 billion
overweight insurance capital of the seven major
insurance company's assets to enter the field of
affordable housing, according to the actuaries
projected annual rate of return will stand on 6%.
Ping An of China in Shanghai to affordable
housing project, will also be a firm yield of 6%.
To ensure this rate of return, it is definitely
impossible without certain amount of their own
strength, only Ping An and CPIC such large
insurance companies have the bargaining power
of the yield.

b) Regulate the legal system of venture
capital operation mechanism. Insurance funds
involved in the protection of housing construction
is a certain risk investment, it is different from
traditional forms of bank deposits with high
security. Therefore, the legislation is to do two
things: First, making strict provisions on the
insurance company nature of the investment
affordable

objectives and investment. Second is clear rights

housing construction, operational
and responsibilities of insurance companies on the

housing.
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3) Market support

The Government should
of the

technology market, and promote the rational flow

a)Skill market.
actively promote the development
of scientific and technological resources, provide
excellent investment vehicle for venture capital of
insurance companies.

b) Service market. The government should
organize the establishment of insurance company
risk investment information network with efficient,
convenient, and smooth flow characters, supply
and demand sides keep abreast of the latest high-
tech achievements and technical market and
venture capital information. Also should step up
the reform of higher education, enhance the
integration of higher education and industry,
Foster high-quality talent, achieve effective co-
ordination of the country's education system
between teaching existing knowledge and be

creative potential.”
B. The local government role

Affordable housing projects mainly promote
the implementation from the perspective of social
security by the central government. Central
develop an overall plan, to clear the construction
of affordable housing in the guiding ideology,
basic principles and specific development goals.
Require  local  government  grasp  the
implementation under specific central unified
policy, and eventually local governments directly
address the problem of affordable housing

construction.
1) Policy support

a) Fiscal policy. The local government

makes financial support from insurance
companies and the protection of housing, mainly
in order to ensure the interests of insurance
companies through ensure the affordable housing
construction smoothly. For example, make items
with rent, monetization of subsidies or financial

support for low and middle-income families with

" Huan Yu. The Government's role in the venture capital[J].

Contemporary managers (in Xunkan), 2005 (05)

housing difficulties. Issuing local government
bonds is a good example. In 2011, Shanghai,
Zhejiang, Guangdong, Shenzhen 4 provinces
(cities) pilot to issue local government bonds, this
year by local government debt issuing scope
remain the same, is still the 4 provinces (cities),
Only adjust varieties, added new 7 bonds varieties,
first expand to 250 billion RMB, an increase of 50
billion RMB more than in 2011, the new part will
strengthen security live project construction.

b) Tax policy. The local government should
offer tax breaks to the local insurance company to
encourage more insurance company involved in
the construction affordable housing team.

2) Law support

a) Policies and regulations corresponding to
the central government. The state has introduced a
large number of provisions to support housing
security system about the construction of
affordable housing, such as “low-rent housing
security funds” (Financial Comprehensive [2007]
No. 64), “affordable housing management
practices “(built housing [2007] No. 258)and so
on. However, local governments only through
forwarded form to implement these systems,
regulations established by the Central only reflect
the country's overall situation, therefore, the local
government should develop local supporting laws
and regulations combined with the actual situation
of the region and the central spirit of the
document, So a complete national coverage
affordable housing system of local government
can be established in the true sense. *The other
hand, local governments should be introduced
local administrative rules and regulations to the
insurance company for involved in the local
housing construction.

b) Specific
actual situation in the construction of affordable

implementation details. The

housing, many local governments have no
reasonable planning of affordable housing types,

what percentage each type should be constructed,

8 He Hongjie . The role of local governments in building
affordable housing system [J]. Science and Technology, 2011,
(07)
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and ultimately to achieve what goal did not get
planning, constructing blindly. Local governments
implement the policy of the central affordable
housing, lacking matching specific
implementation details, lacking policy objectives
and should establish

housing construction implementation details as

specific protection of

soon as possible.
3) Market support

a) Land, availability supply. In the housing
supply of affordable housing, On one hand, local
governments should supply social provision of
housing to meet the housing needs of low and
middle-income families with housing difficulties,
do a good job on recycling work of the listings
and guarantee the effective operation of the
housing flow mechanism. On the other hand, the
local government shall formulate preferential
policies to encourage real estate development
enterprise supply low-cost medium and purchased
by the government to supply the availability of
affordable housing. On the supply of land for the
affordable
duty-bound to Dbear the

construction  of housing, local
government  is
responsibilities for the supply. Because under the
the local

government gets a virtual monopoly of a market

current land management system,

for urban land, in charge of affordable housing
construction sites in the allocation power, local
government responsibility for the housing supply
is particularly important. Especially in the city of
the high cost of land, the government should plan
a good construction of affordable housing land to
ensure the land of the social construction of the
housing projects priority supply. Site should take
into account the traffic convenience, low-income
families to live, work, school, etc. needs.

b) Information supply. China's vast territory
and large urban lead construction area per capita
of urban residents , such initial endowments vary
widely. By the central supply houses, it is not easy
to achieve fair and effective of supply, also
difficult to meet their families' heterogeneity of

preferences. In contrast, the local government in

the supply of housing has information superiority,

is more supply efficiency.’

C. The role of Game that central
and local governments in the insurance
funds involved in the affordable
housing construction

1) The existing problems

The central government regard the harmony
of the whole society, sustainable development as
the ultimate goal, are more concerned about the
housing fair of the whole society and stable
development of the overall insurance industry.
And local governments only consider the local
economic benefits, Chinese fiscal decentralization
and performance evaluation mechanism led to the
formation of a developmental local government,
weakening the effective supply of public goods
including affordable housing, This is also the
local government response is not positive, may
not be implemented resulting in the housing
supply shortage.

2) Solutions

a) Central government: establish incentive
and restraint mechanisms to local government

Incentive mechanism .

First, the central government should take the
material incentives. The central government
should carry out effective transfer payments, and
increase financial subsidies, and reduce the cost of
local government building of affordable housing,
in order to motivate local governments actively
fulfill housing security responsibilities. From a
practical point of view, the central government
has taken note of the importance of incentives to
increase the local construction of affordable
housing subsidies since 2008, specific transfer
payments can also be seen from Table 4.

Secondly, we should improve the political
promotion of incentives, feasible, scientific and

effective evaluation system should be set for the

® Jia Chunmei. Local government behavior regulation and
effective supply of affordabla housing [J], Technology of
Shanghai Lixin University, 2011, (6)
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particularity of the housing security, focusing on
both the two indicators of economic and social
benefits. In addition to the economic indicators of
GDP growth, tax revenue, investment, income
growth, government officials and political
promotion evaluation indicators should focus on
social indicators more. Local governments should
fulfill their security responsibilities in the housing
circumstances, including the construction of
affordable housing and the support of the
principal investors, the satisfaction of the
residents, government services and quality into
the evaluation indicators, so as to promote local
government actively fulfill its responsibility more.

Restraint mechanisms.

First of all, as soon as possible enact the
“ Law on the Affordable Housing”, clear local
government in the housing and the main body of
investment funds, land, financial support, fiscal
and tax concessions to the specific responsibilities
in legal form, and specify the financial
arrangements to what proportion of the funds for
the housing construction. For local government
did not complete the number and quality of
protection of housing construction problems to
what extent and nature of punishment respectively,
constraint the quality and quantity of housing in
the form of law.

Second, increase the proportion of
responsible moderately, give local residents the
power that monitor the government, participation
in government decision-making and audit the
financial budget and final accounts. Realize public
scrutiny, increase the transparency of the housing
construction and management, regularly published
and updated in a timely manner in planning, land
development approval, funds to implement, the
progress of construction, distribution, allocation
results. So that the whole process of public
supervision and ensure the affordable housing
falling into the hands of families in genuine need.

b) Local Government: enhance the awareness
of policy implementation

Over the years, the local government focuses
on GDP growth, economic construction emphasis

on efficiency-oriented too much, and housing

support of this public policy implementation
awareness is quite weak, which highlights the
social contradictions. '® Adhere to the "people-
oriented"

as a starting point and goal of

implementation by the government housing
security, improve the production and supply of
public services. Through a comprehensive
understanding and accurate grasp of the substance
and value orientation of the housing security, and
enhance the initiative and consciousness of the
policy execution, increase investment in the
housing and related investment entities, meet a
public need and convenience, improve the level of
public housing, and ultimately reach the shift
from a focus on efficiency to a focus on social

equity.
V. Conclusion

Insurance funds participate in affordable
housing involved a lot and a wide range. From
some of the world's successful countries in
implementation of the housing security system,
the government bears the important responsibility
of the building housing security system and the
various subjects involved in the housing
construction. The current administrative system
determines the central and local governments are
playing in build affordable

housing system. All levels of government in the

important roles

construction of affordable housing and to support

the insurance sector to participate in the
construction should take full account of the actual
characteristics of the country and the region,

achieve combining the level of protection and
support capabilities. Should be truly continue to
meet the housing needs of low-income residents
as the government's governing priorities, maintain
social fairness and justice, assist the insurance
sector to participate in the affordable housing
construction to maintain the economic stability of
the whole society. Only the people life and the
stable, can the

economy  are long-term

development of China's construction in affordable

10 Caj Bingfei.Game Analysis between local government and
central government in construction of affordable housing, [J].

Social scientists, 2009, (12)
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housing, long-term stability in our society be

reach.
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The Pension Option in Labor Insurance and Precautionary Savings:
Evidence from Taiwan

Abstract

Starting in 2009, the Labor Insurance (LI) program in Taiwan has allowed workers to choose
between pension old-age benefits and one-time old-age benefits. The introduction of the pension
option not only mitigates longevity risk for workers but also provides a higher expected present
value of old-age benefits to workers than the one-time benefit option (on average). Based on a
lifecycle model with uncertain lifespan, we expect that workers will increase current
consumption and reduce savings in response to this policy intervention. We use data from the
Survey of Family Income and Expenditure (SFIE) in Taiwan to empirically test this prediction.
In order to isolate other systematic structural changes or economic shocks from the true impact
of the pension option on savings and consumption, we adopt a difference-in-differences (DID)
approach in this study. Our results demonstrate that the implementation of pension benefits in LI
lowers households’ savings by 9.25% (NT$ 50,798) and raises consumption by 5.27% (NT$
42,663) for LI workers. In addition, younger households tend to be more responsive to this
policy in terms of increasing consumption, while some older households experience a significant
decrease in savings.

Key Words: Pension Benefits, Precautionary Savings, Difference-in-Differences Estimator
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1. Introduction

Precautionary savings occurs in response to future income uncertainty. Leland (1968)
proves that for prudent individuals, the precautionary demand for savings exists even for small
variations in future income.' Skinner (1988) points out that such precautionary savings could
be substantial, accounting for as much as 56 percent of total lifecycle savings. Social insurance
programs may lessen uncertainty arising from various sources and reduce the need for
precautionary savings. Social insurance programs such as disability insurance (Kantor and
Fishback 1996), unemployment insurance (Engen and Gruber 2001), Medicaid (Gruber and
Yelowitz 1999) and health insurance (Chou et al. 2003) have been studied for their effects on
precautionary savings. In this paper we examine the impact on precautionary savings and
consumption of longevity risk reduction resulting from the Labor Insurance (LI) program in
Taiwan providing old-age pension benefits.

More specifically, we use a natural experiment associated with a change in Taiwan’s LI
law to examine the effect on household savings and consumption of the introduction of a pension
annuity for workers. Government employees have been offered annuitized pension benefits

since 1959, and were not affected by the policy change in LI. Starting in 2009, workers

' Some researchers have focused on the effects of earning uncertainty on savings (e.g., Cantor 1985, Skinner 1988,
Zeldes 1989, Kimball 1990, and Caballero 1991); other researchers have analyzed the effect on savings of uncertain
medical expenses (e.g., Farley and Wilensky 1985, Kotlikoff 1989, Feenberg and Skinner 1994, Palumbo 1999, and
Chou et al. 2003) or lifetime uncertainty (e.g., Yaari 1965, Davies 1981, Skinner 1985, Abel 1986, Hubbard and
Judd 1987, Hurd 1989, and Engen 1992).
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covered under LI can receive annuitized pension benefits as well.> The difference in timing of
providing old-age pension benefits between these two programs enables us to identify its effect
on precautionary savings and consumption for workers under LI. We adopt a ‘difference in
differences’ (DID) approach in order to compare the change in precautionary savings or
consumption of a treatment group (workers under LI) with the change of a control group
(government employees). The change in savings or consumption for the government employee
control group accounts for any systematic structural change while the LI worker treatment
group’s change reflects both the systematic structural change and the impact of the policy
intervention.

The research most closely related to our study is that of Chou et al. (2003). The latter
used the DID methodology to empirically test how National Health Insurance (NHI) in Taiwan
affected precautionary savings and consumption. Chou et al. (2003) hypothesize that a
reduction in uncertainty about future health expenses (the risk effect) discourages savings if
households are prudent and that the risk effect would dominate an income effect in their case.’
They find that the introduction of NHI in Taiwan reduced savings by an average of 8.6 to 13.7
percent and raised average consumption expenditure by 2.9 to 3.6 percent, with the largest

impact on households with the lowest savings.

2 The terms “annuitization option” and “pension option” are used interchangeably in this paper.

? Implementation of the NHI increases expected income net of medical expenses for households because they only
need to pay 30 to 40 percent of the premium, resulting in an increase in both saving and consumption — the income
effect. The income effect was hypothesized to be trivial because the partial contribution of premiums by
employees only accounted for a small percentage of households’ expenditures.
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In this paper, we present a lifecycle model to demonstrate that the provision of pension
benefits in LI can affect households’ consumption/saving profile in two ways. The model setup
is similar to Cantor (1985), Caballero (1991) and Santen (2011). First, annuitizing old-age
benefits obviously reduces longevity risk of workers. So we expect households to respond by
raising current consumption and cutting savings due to the risk effect.’ Second, we conduct a
simple actuarial analysis which indicates that the pension option significantly increases
households” expected old-age benefits on average.® An increase in future retirement income
will boost permanent income; accordingly workers are encouraged to spend more and save less
in the current period. Thus, unlike Chou et al. (2003), risk reduction and income-augmentation
resulting from the pension option may actually reinforce the effects of each other, leading to a
decrease in savings and an increase in consumption.

Our data is from the Survey of Family Income and Expenditure (SFIE) in Taiwan, a
nationally representative survey that collects detailed information on income and consumption
expenditures, demographics, and employment status for each member of the households that are

surveyed. We use a large data sample (19,802 households) to ensure the applicability of our

* The literature investigating the role of uncertain lifespan on consumption/saving profiles can be traced back to
Yaari (1965) and has grown extensively in recent years. Hubbard and Judd (1987) argue that substantial
precautionary savings are likely to accompany longevity risk in the absence of annuities. Therefore, access to a
fair annuity market could remove the influence of lifespan uncertainty on savings and consumption.

3 Actually, workers may use all of part of the one-time benefit to purchase a private annuity. However, the annuity
rate would not be known prior to retirement. In addition, private annuity rates are associated with loadings for
underwriting and acquisition expenses. Also, due to longevity risk and investment risk, private annuity issuers
would also include a loading for profit. These expenses/loadings are not incurred when the government provides
the pension benefit.

¢ Our model does not involve the projection of future pension wealth (e.g., Guiso et al. 1992; Santen 2011) since
assumptions in calculating potential pension benefits could introduce noise into the model.

109



The Pension Option in Labor Insurance and Precautionary Savings:
Evidence from Taiwan

results and the statistical power of our tests. The sample period is 2006 to 2010.” Over this
sample period, no additional payroll tax for the pension option was levied. Thus, our estimates
are free from potential depression of payroll tax on savings and consumption as shown in
Hubbard and Judd (1987).®

Ordinary-least-squares (OLS) is used in conjunction with the DID methodology to
determine the overall effect of the pension option on consumption and savings. Quantile
regressions are performed as well to determine the welfare implication across the
household-saving (or household-consumption) distribution. Following Kuan and Chen (2011),
we also partition the sample into several age groups and investigate the effect of the pension
option over the lifecycle.

The results indicate that offering old-age pension benefits through LI lowers overall
households’ savings by 9.25 percent (NT$ 50,798) and raises overall consumption by 5.27
percent (NT$ 42,663) for workers. The quantile regressions imply that the impact of annuitized
pension benefits is larger on households that save less or consume less. We also find that
younger households respond significantly in terms of the increase in consumption; and older
households react by saving less. This result is intuitive as the motive for savings is not very

important at the initial life stage, but it matters more for elder people.

7 We exclude 2008 for reasons explained later.

¥ Hubbard and Judd (1987) point out that when Social Security is financed through a proportional payroll tax on
current earnings the payroll taxes could depress consumption dollar for dollar when the individual faces a liquidity
constraint and cannot borrow from the capital market. Thus the increase in individual welfare by introducing
Social Security could be reduced or eliminated in the presence of the constraint.
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This research has several important advantages over existing empirical work on the effect
of pension plans on consumption and precautionary saving. First, we test the impact of offering
the pension option in LI on precautionary savings and consumption for workers, not the decision
to annuitize or not. Second the provision of pension benefits in LI is not means-tested.
Therefore, we can directly test its effect on precautionary savings or consumption without any
additional negative impact arising from means-testing. Third, this policy change and other
unobservable events may occur simultaneously but independently, changing precautionary
savings or consumption and thus leading to potentially biased regression estimates. The
difference in timing of annuitizing the old-age benefit in Governmental Employment Insurance
(GEI) and LI enables us to use the DID approach to modify the conventional pre-post
comparison and provides for a more accurate assessment of the annuitization benefit under LI.

This research contributes to the existing literature as being the first paper to test the effect
of LI pension reform in Taiwan on precautionary savings and consumption. Unlike most other
papers investigating pension wealth uncertainty (see, e.g., Guiso et al. 2009), we focus on
longevity risk reduction.” Our results support the theory that a precautionary saving motive
from longevity risk is an important determinant of household saving/consumption behavior.

The research can provide important insights to other countries or regions have aging populations

° Pension risk may exist because the pension benefit is designed as a defined contribution plan. Estimating
pension risk may also involve subjective beliefs of respondents about future benefits. Thus, large uncertainty and
substantial heterogeneity in expected benefits may exist in these studies (Guiso et al. 2009).
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like Taiwan and can provide guidance in making new policies in pension programs. Particularly,
our findings across the household-saving (or consumption) distribution and across age groups
have significant implications to policymakers and can help them target policy intervention to
specific groups.

The remainder of this paper is organized as follows. In Section 2, we provide
background information on labor insurance in Taiwan. We conduct an actuarial analysis and
consider a lifecycle model to illustrate the effect of the pension option in LI in Section 3. We
describe the data and discuss our empirical methodology based on the DID approach in Sections

4 and 5, respectively. Empirical results are presented in Section 6. Section 7 concludes.

2. Background of Labor Insurance in Taiwan

Taiwan established its labor insurance program in March 1950, which was the first
compulsory social insurance program in Taiwan. Subsequently, the Craft Workers’ Insurance
Program was initiated in 1951, and the Fishermen’s Insurance Program was initiated in 1953.
The Government promulgated the Labor Insurance Act in 1958 and it was made effective in 1960.
When this program went into effect, the three previous, separate programs were nullified. The
Act was amended many times for the purposes of expanding its coverage to more workers,

offering better protection, and providing more generous benefits. '’

1 Since 1995, medical care for common accidents has been provided by the NHI Program.
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In recent years, Taiwan’s population and employment structure have experienced great
changes with the result that Taiwan is becoming an increasingly aging society. In order to offer
the insured person or insured person’s dependents long-term living expenses, the government
began to plan an old-age labor insurance pension system. After years of effort by the government
and discussions among labor, ownership, and academic circles, a bill was passed on July 17,
2008, and the system went into effect on January 1, 2009. At the end of year 2010, approximately
9.4 million people were covered by LI, giving LI the widest coverage of all payment systems in
Taiwan and making it the type of social insurance with the greatest number of insureds (General
Condition of Labor Insurance from 1950, Bureau of Labor Insurance).

Under the old system, eligible workers could receive a one-time old-age benefit only.'' In
particular, for every full year of insurance coverage, workers could receive one month of the
“average monthly insurance salary”.'? After fifteen years, two months of the “average monthly
insurance salary” would accumulate for each additional year of insurance. The maximum amount
is set at forty-five months of the “average monthly insurance salary”. For those who continue to
work over the age of sixty, a maximum of five years of insurance coverage can be granted for

these years. The combined old-age payment was therefore limited to a maximum of fifty months.

1" By “one time old age benefit” we mean a lump sum payment at retirement.

2 The monthly insurance salary is determined by categorizing the worker’s actual monthly salary into twenty-two
levels, ranging from NT$ 17,280 to NT$ 43,900 in 2008. For example, if actual monthly salary is below NT$ 17,280,
the monthly insurance salary is NT$ 17,280. If the actual monthly salary is between NT$ 17,281 to NT$ 17,400, the
monthly insurance salary is NT$ 17,400. Likewise, if actual monthly salary is above NT$ 42,001, the monthly
insurance salary is NT$ 43,900.
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After the Labor Pension Act went into effect on January 1, 2009, workers who have LI
insurance coverage before December 31, 2008 could select to have the one time old-age benefit
or an old-age pension benefit.'**'* A claim for the old-age pension benefit can be made by the
following: (1) An insured person whose insurance coverage exceeds fifteen years, and who is at
least sixty years of age and has resigned from work and withdrawn from insurance coverage; or (2)
An insured person who has worked in dangerous, physical hard labor, or work of special character
for more than fifteen years, and who is at least fifty-five years of age and has resigned from work
and withdrawn from insurance coverage. The monthly payment of pension benefits is the
maximum of two amounts: (1) Average Monthly Insurance Salary x Coverage Years x 0.775% +
3,000; (2) Average Monthly Insurance Salary x Coverage Years x 1.55%. "

3. Theoretic Framework

Providing pension benefits in LI can obviously reduce the risk that workers outlive their

'3 A one time old-age benefit is available only to the persons who have labor insurance coverage before December
31, 2008. Those who participate in LI for the first time after January 1, 2009 cannot select the one time old-age
benefit.

* There is another old-age benefit option under the new system called the old-age lump sum benefit. It is clearly
different from the pension benefit since it is provided to an insured person whose insurance coverage years are less
than fifteen years and is at least sixty years of age and has resigned from work and withdrawn from insurance
coverage. For every one full year of insurance coverage, one month of average monthly insurance salary would be
paid. For insurance coverage after 60 years of age, five years would be the maximum to be included in the insurance
coverage. Therefore, the lump sum benefit is also different from the one-time benefit, in the sense that the former
does not set an upper limit while the latter has a maximum of 45 months or 50 months if the insured continues to
work over age 60. To avoid complexity, we do not include the discussion of this lump sum benefit in this paper since
we mainly focus on the effect of the old-age pension benefit on precautionary savings or consumption of workers.

Y In the actuarial analysis in Section 3.1, we assume that laborers prefer amount (2) to amount (1) in order to
normalize the “average monthly insurance salary” and compare the present value of old-age pension benefits with
the value of the one-time old-age benefits. Note when the monthly insurance salary is NT$ 26,400 (the 11" among
22 levels), a minimum coverage year of 14.67 is required to satisfy this assumption. We also know laborers need at
least 15 years coverage to qualify for the pension benefits. So qualified laborers whose monthly insurance salary is
greater than NT$ 26,400 will automatically choose amount (2), and other qualified laborers may or may not choose
amount (2) depending on their coverage year seniority. However, even for the lowest monthly insurance salary level
(NTS$ 17,280), the insured will choose amount (2) as long as the coverage year is greater than 22.4.

o
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resources, i.e., longevity risk. Furthermore, it may affect the present value of old-age benefits
that workers expect to receive upon retirement. Comparing the risk and retirement income
between the one-time benefit option and the pension benefit option can shed light on how this
policy change in LI affects precautionary savings and consumption behavior. In this section, we
first calculate the actuarial present value of old-age benefits for these two options. We then use a
lifecycle model to analyze the policy implications of offering pension benefits to workers.
3.1. Actuarial Analysis

Driven by improving human health and prolonged life expectancy, the average retirement
age in Taiwan has risen from 54.9 years in 2005 to 56.3 years in 2009, according to statistics
compiled by the Directorate General of Budget, Accounting and Statistics (DGBAS).'® Suppose
a representative individual started working at the age of twenty-five and retired at the age of
fifty-six.'” Let n denote the number of complete months from the individual’s retirement until
his/her death. Before 2009, the insured could only receive a one-time old-age benefit (PV ")
from LI, which is equal to forty-five months of the ‘“average monthly insurance salary”.
Normalizing the average monthly insurance salary to one, we have PV °" =45. Since 2009,
eligible workers can choose between the one-time benefit and pension benefit with monthly

payments ( MP) that are equal to Average Monthly Insurance Salary x Coverage Years x 1.55%.

'8 The rising retirement age in Taiwan is also due to the revision of the Labor Standards Act in April 2008, delaying
mandatory retirement to 65 from the former 60.

'7 The insured can wait until he/she reaches age 60 to claim the old-age benefit. If he/she wants to claim earlier than
age 60, a deduction ratio will apply to the monthly payment. Considering this deduction does not change the
conclusions of our analysis.
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Normalizing the average monthly insurance salary to be one and assuming the worker has LI
coverage for thirty-one years, we have

MP =1.55%x31=10.4805. (1)
Suppose the level benefits are paid at the beginning of each month while the laborer survives.

The present value of pension benefits ( PV ™) at the time of retirement can be calculated as

PVPB =MP><C'1.7‘I.(,") ) (2)

where d, m is the present value of an annuity-due, payable $1 at the beginning of each period

(m is the nominal interest rate

for n periods, with the interest rate i /m . Here i
compounded m-thly per year and m=12.

In Figure 1, we plot the present value of pension benefits ( PV ”* ) against the number of
months until death (7 ) using several nominal interest rate scenarios (i"" =2%, 4% or 6%). Once
the individual aged 56 at retirement survives another 126 months (10 years and 6 months), he
/she receives more old-age benefits under the annuity option than he/she does under the one time
option, when the nominal interest rate compounded monthly is 6%. As the interest rate gets lower,
he/she needs less time to accumulate the equivalent benefits under the one time option. Living

for another 10.5 years is not a dream for most Taiwanese: the life expectancy for an individual

aged 56 in year 2009 is 26.46 years.'® So clearly most insureds will prefer the pension benefit to

'8 Source: Department of Statistics in Taiwan http:/sowf.moi.gov.tw/stat/english/elife/te98210.htm
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the one-time benefit."
[Insert Figure 1 Here]
Now we calculate the actuarial present value of pension benefits ( APV ™),

APV =mx MPx i 3)

56 »°

(m)

X

where d.™ is the actuarial present value of a whole life annuity-due of $1 per year, payable in
installments of $1/m at the beginning of each m-th of the year, issued to an individual aged x.
The calculation of @” can be found in any actuarial textbook. We include the formula in
Appendix A for completeness. Based on the mortality table in Taiwan®, 4PV ™ =71.97 when
i =6%; APV =89.27 when i’ =4%; and APV"™ =11435 when i™ =2%. In each
interest rate scenario, the expected present value of old-age benefits under the pension option is
greater than that under the one-time benefit option. (Recall that PV °" =45 )
3.2. A Lifecycle Model

In this subsection, we consider a simplified version of the lifecycle model presented by
Santen (2011) to illustrate the effect of the pension option on precautionary savings and
consumption. Santen (2011) takes into account both lifespan uncertainty and income uncertainty

while we focus on lifetime uncertainty and the difference in the actuarial present value of old-age

benefits between the two options in LI. We also assume a zero interest rate and zero discount rate

19 Alternatively, the pension annuity benefit can be viewed as an additional retirement option for workers. If this
option has no value, then we would expect to see no difference in savings or consumption for workers before and
after the implementation of pension benefits in LI. Changes in savings and/or consumption, then, can provide
evidence that the pension option, overall, has value to LI workers.

20 Source: Human Mortality Database http://www.mortality.org/
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for illustration purposes.
Assume a representative individual aged x in the current period is endowed with some

wealth, A4_,, from the previous period.”’ His/her remaining lifetime is divided between the

x—12
working stage and the retirement stage. The retirement age, K, is exogenous. The individual
receives an exogenous income stream, ), (x <s < K —1), before retirement. His/her retirement
income is constant per period until death, i.e., y, =y, for s> K. Survival until retirement is
guaranteed; after retirement, the survival probability up to age s is denoted by _ , p, with

oPx =1 . The maximum attainable age 1is denoted by 7 . We assume a
constant-absolute-risk-aversion (CARA) utility function for each period, i.e.,
1
u(c) = ——exp(— ac), “4)
a
where ¢ is the consumption expenditure and « measures the degree of absolute risk aversion.

Under this model setup, the lifetime utility maximization problem can be written as

T

K-1
max—lZexp(— acs)_lEx s-k Pk exp(— acs)
Cy a K

K-1 . T K-1 - T ? (5)
Sty e+ Y = A+ Dy FD vy
S=X s=K S=X s=K

where ¢, is consumption at age s and E_ is the expectation operator conditional on
information up to age x.

. o 22
The current period consumption, ¢, can be solved as

2l We use age instead of time as the subscript to avoid complexity of notation. It does not change the results.
2 We refer interested readers to Santen (2011) for the complete derivation of the model. Basically, it can be solved
in three steps. First, we focus on the retirement period and calculate the value of future utility streams given the
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T

K-1 1
4, +Zys +(T_K+1)y1< Z—ln(%,{pk)

CX: S=X _s:Ka . (6)
T—-x+1 T—-x+1

Equation (6) is economically intuitive. The first term is permanent income and the second
term measures precautionary savings due to lifetime uncertainty. If the individual livesup to T
for certain, i.e., ,_, p, =1 for K <s<T, the second term goes to zero, which implies that the
individual maximizes the lifetime utility by smoothing out his/her consumption path. With
lifetime uncertainty, however, the second term does not go to zero. In this case, the individual
consumes less and saves more in order to reduce risk, compared with the case of a certain
lifetime horizon. The lower longevity risk the individual faces (i.e., smaller survival
probabilities), the more current consumption and the less savings take place. In addition, an
increase in income after retirement leads to an increase in current consumption and a decrease in
savings.

Providing pension benefits in LI significantly reduces longevity risk for workers, thus
discouraging precautionary savings and increasing current consumption from the risk effect.
Pension benefits also bring more expected cash flows for the representative individual than the
one-time benefit option, which increases current consumption and decreases savings further.” In

the remaining parts of this paper, we will empirically test the impact of the pension option in LI

wealth available right before retirement, A, _,. Second, we solve the problem for the working stage, and compute

the value of utility streams as a function of A k-1 as well. Third, we choose A k-1 to maximize the lifetime utility.
2 Some may argue the pension option can increase savings and consumption based on an income effect. However,
the extra income from the pension benefit is only realized after retirement, so the increased retirement income raises
consumption and cuts savings for the current period provided that the current period income remains unchanged.
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on individuals’ saving/consumption behavior to see if it is consistent with our prediction.

4. Data and Sample

We employ data from the Survey of Family Income and Expenditure (SFIE) conducted
each year by the Directorate-General of Budget, Accounting and Statistics, Taiwan. The SFIE is
conducted on a household basis. It includes information on demographic characteristics, income,
educational background, social insurance status (GEI, LI, or others) and industrial sector of
employment for each member in the sampled households.

Though the LI pension system was formally implemented in 2009, the passage of the bill
on July 17, 2008 could have affected individuals’ expectations and incentives for precautionary
savings. To avoid potential biases, data for 2008 are excluded. We therefore use the 2006-2007,
2009-2010 data to compare the changes in precautionary savings and consumption between the
pre- and post-annuitization periods. Since all samples are randomly drawn each year, we cannot
track individual households longitudinally.**

Since GEI has provided the pension option in old-age benefits to insureds since 1959,

#* The Directorate-General of Budget, Accounting and Statistics uses two methods to enhance the accuracy of the
survey. In particular, “Both interviews and account-keeping are used to collect data in the survey. Households for
interview are drawn from the population by the stratified random sampling method, and parts of the sampled
households for interview are also selected to do account-keeping regularly. The sampled households are interviewed
once a year for major items of income and expenditure of the year. Detailed categories are estimated on the basis of
data recorded by account-keeping households. For households assigned to do account-keeping, they are required not
only to receive an interview but to record actual income and expenditure every day. The enumerator shall review the
account books and provide necessary advice in order to avoid mistakes, duplication, and omission. Data obtained in
this way are more accurate than those derived from interviews.” (Directorate-General of Budget, Accounting and
Statistics Executive Yuan, 1994, p. 2). These data are used in many research studies, such as Deaton and Paxson
(1994), Liu and Chen (2002), and Chou et al. (2003).
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government employees are not affected by the policy change in LI. Hence we use government
employees as a control group in this paper. Households without members insured in either GEI
or LI are excluded. Households with members working in different sectors (one works for the
public sector and is thus insured by GEI, and the other one works in the private sector and is
insured by LI) are also excluded. Our control group includes households with at least one
member covered by GEI (one with GEI and the other is not in the labor force or both covered by
GEI). The treatment group includes households with at least one member covered by LI (one
with LI and the other one is not in the labor force, or both are covered by LI).?

We restrict our sample to households whose head is married and between 20-65 years old.
Since agricultural families and households with members serving in the army are insured in
different annuity programs, they are excluded from the sample. Households reporting negative
net saving or incomplete information are also excluded.”® The final sample contains 19,802
households, among which 1,380 household heads are government employees and 18,422 are

non-government employees.

% Since 2009 and 2010, the SFIE doesn’t report individual income and consumption. We therefore cannot
differentiate whether both the head and the spouse of the household head are in the same insurance program.
However, we still can identify whether the household pays GEI premiums or LI premiums. Therefore, we exclude
households reporting no GEI nor LI premiums, and those paying both GEI premiums and LI premiums. We cannot
identify unemployment by premium.

26 Chou et al. (2003, 2004) exclude houscholds with negative savings in their empirical studies. Focusing on the
same dataset, Kuan and Chen (2011) find that households with negative savings account for 18.9% of the entire
sample. They argue that deleting such a large proportion of the sample causes a sample selection problem and may
lead to biased results. In our data, the proportion of households with negative savings is 4.6% only. We obtain very
similar empirical results when including them in our sample.

121



The Pension Option in Labor Insurance and Precautionary Savings:
Evidence from Taiwan

5. Empirical Methodology

A naive approach for evaluating the effect of a treatment event on the treatment group is
to simply compare the outcomes of the treatment group before and after the policy intervention,
the so-called pre-post estimator. However, several other systematic structural changes might
occur during the same time period as the treatment event. To separate the true effect of the
treatment from other structural changes, we use the DID estimator in this paper through the use
of a control group.
5.1. The DID Estimator: An Overview

Suppose that we wish to evaluate the impact of a program or treatment on an outcome y,
over a population of individuals. There are two groups indexed by treatment status 7 =0 or 1,
where O indicates the group that does not receive treatment, i.e., the control group, and 1
indicates the group that receives treatment, i.e., the treatment group. We observe data in two
periods, denoted by =0 or1, where O indicates a time period before the treatment group
receives treatment, and 1 indicates the time period after that. In order to evaluate the effect of
treatment on the treatment group, a simple pre-post estimator or a treatment-control estimator
can be constructed. However, both the pre-post estimator and the treatment-control estimator are
biased, given a time trend or a permanent difference between the two groups. Therefore, we
adopt the DID estimator to measure the true effect of treatment.

The outcome y, can be modeled as follows:
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y=a+pT+up+8(t*T)+¢, (7)
where o is a constant term, £ measures the treatment group specific effect (to account for
average permanent differences between treatment and control groups in the pre-treatment period),
¥ controls for a time trend common to the control and treatment groups, ¢ measures the true
effect of treatment, and ¢ 1is a random error term.

Let y, and ¥ be the average outcomes for the treatment group before and after
treatment, respectively, and y, and 3  be the corresponding average outcomes for the
control group. Under these assumptions we can obtain expected values of these variables easily.

E[3 |=a+p. E[¥ |=a+B+y+5, E[¥ |=a, E[F |=a+y. (8)

The DID estimator is defined as the difference in average outcome in the treatment group

before and after treatment minus the difference in average outcome in the control group before

and after treatment, i.e.,

A

Sop =W =30 —(F-7). )
Note that the DID estimator is unbiased as
E[6,,]= E[V 1- Elv, 1-(E7 1- El3 )

=a+B+y+5—(a+pB)-(a+y-a) (10)
=0

5.2.1. The OLS Regression with DID
In this paper, we investigate the effect of providing pension old-age benefits to

households with LI on their consumption/savings profile. Recall that households with LI
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comprise the treatment group, while GEI households are the control group. We pool the
samples of the control and treatment groups and estimate the following equation,

v, =a+ fx LI +yx Annuitizaton, + 6 x (Lli X Annuitizaioni)+ AXZ +eg  (11)
where y denotes the log of precautionary savings (or consumption) for the households in our
sample; LI=1 for households with LI and 0 for those with GEI; Annuitization=1 if the data is
from the post-annuitization period and 0 if it is from the pre-annuitization period; and Z is a set
of control variables described below plus a trend variable. This trend variable, Trend, is defined
as the difference between the current year and 2006. Using the trend variable can control for time
effects other than pre- and post-annuitization (Chou et al. 2004, Cohen et al. 2008). If o is
statistically significant, there exists a significant relationship between the change in
precautionary savings (or consumption) and the provision of the pension option.

5.2.2. Dependent and Independent Variables

We use two dependent variables: household savings and household consumption
expenditures. Household saving is defined as the difference between disposable income and
consumption expenditure. All money figures are converted to 2006 NT dollars by using the all
items Consumer Price Index.”’

Since the demographic characteristics of household members affect saving and

27 Let the CPI in 2006 be equal to 1. The CPI for each year in Taiwan was 1.0180 (1.0483, 1.0461) in 2007 (2009,
2010). The average exchange rate in 2006 was NT$32.53 (31.52, 33.05, 31.62) for an US dollar in 2006 (2007, 2009,
2010).
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consumption behavior, we include the household head’s gender, age, age squared, education

dummies (6 category dummy variables), spousal education dummies (6 category dummy

variables), the number of children under the age of 18 years, the number of elderly parents or

grandparents, and the logged value of household permanent income.

According to the permanent income hypothesis, individuals’ consumption in a given

period is determined by his/her permanent income instead of income in that period (Friedman

1957). It is a common practice to control for permanent income in the saving/consumption

functions; see, e.g., Guiso et al. (1992), Starr-McCluer (1996), Kazarosian (1997) and Chou et al.

(2004). Thus, permanent income is included as an independent variable in our models. In this

paper, we follow Guiso et al. (1992) to construct household permanent income. It is based on the

observable characteristics of households. The details can be found in Appendix B.

A complete list of variable definitions is reported in Table 1.

[Insert Table 1 Here]

Table 2 presents summary statistics for the explanatory variables. The average savings of

the sample is NT$ 516,898 and the average consumption is NT$ 826,585. The logged household

permanent income is 14.2134.

[Insert Table 2 Here]

5.3. Transformation Bias and Marginal Effects

Recall that the dependent variable (savings or consumption) is transformed to log values
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in the OLS regression (11). However, the “real” marginal effect of annuitization should be
assessed on the untransformed scale. So we are confronted with the problem of a
retransformation effect, i.e., the logged dependent variable is unbiased but the marginal effect on
the untransformed dependent variable might be biased. Duan (1983) proposes a nonparametric
method, the smearing estimate, to measure an individual’s expected response on the
untransformed scale. Basically, we need to first estimate the error distribution by the empirical
cumulative distribution function of the estimated regression residuals, and then take the desired
expectation with respect to the estimated error distribution. This approach can be viewed as an
application of the bootstrap principle in a broader context (Efron 1979).
Specifically, the marginal effect can be expressed either in the dollar amount change
E(y|t:1)—E(y|t:O), (12)
or the percentage change

E(y\l‘:l)—E(y|t=O)'

(13)
E ( y|t= 0)
The general form of the retransformation for a log-linear model is given by
E(y)=gexp(XB), (14)

where ¢ = E[exp(g)] is the smearing factor.
5.4. Quantile Regressions

While the OLS regression can answer the question “does the provision of pension
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benefits in LI significantly affect savings (or consumption) for households with LI?”, it cannot
address another important question: “does it affect savings (or consumption) differently for
households with low savings (or consumption) than for those with high savings (or
consumption)?” A more comprehensive picture of the impact on households’ savings (or
consumption) of the provision of pension benefits in LI can be obtained by using quantile
regression. Quantile regression was introduced by Koenker and Bassett (1978) as a statistical
technique intended to estimate, and conduct inference about, conditional quantile functions. The
classical linear regression methods based on minimizing sums of squared residuals enable one to
estimate models for conditional mean functions, while quantile regression methods offer a
mechanism for estimating models for the full range of conditional quantile functions. Quantile
regressions are estimated in this study.
5.5. Age-varying Effects

So far, we have assumed the effect of providing pension benefits in LI is constant over
the life cycle. However, it is possible that the effect varies across age groups. Kimball (1990)
argues that like risk aversion, prudence also declines with wealth. Given the fact that a
household’s wealth path is usually hump-shaped and peaks before the retirement age, decreasing
absolute prudence implies that younger households are usually more sensitive to risk reduction
and thus inclined to demonstrate a larger response than older households. In addition, households

with a liquidity constraint might have a stronger precautionary saving incentive (Carroll, 1997).
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Younger households are more likely to have a liquidity constraint and thus be more responsive to
this policy change. On the other hand, older groups that are close to the retirement age usually
face more urgent needs to plan retirement life, so they can be more sensitive to risk reduction
resulting from the provision of the pension option in LI as well. Putting all this together, the
response of different age groups to the provision of pension benefits in LI is not likely to be
uniform. Caution has to be used to identify the welfare implication of this policy change.

In order to estimate the effect of annuitization on precautionary savings or consumption
over the life cycle, we partition the data into eight age groups (age group 20-30, then 5-year age
groups such as 30-35, 35-40, up to 60-65).”® We estimate the groupwise treatment effects based

on the following regression,

8 8

yi=a+ Z,B/(LII. x K, (j))+ Z;/j (Annuitizat ion x K ()
= /= (15)

8
+ 38, (L1, x Annuitizat ion, x K,(j))+ Ax Z, + ¢,

J=1

where K ( j), j=12,..,8, are the indicators of the eight age groups.

6. Empirical Results
6.1. Preliminary Results
Table 3 compares the changes in household savings and consumption in the pre- versus

post-annuitization periods according to insurance status. Savings and consumption in GEI

2 There is no government employee aged 20-25 in our sample. So we have to pool the individuals aged 20-30.
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households are higher than those in LI households. Both savings and consumption in LI
households drop substantially after the year 2008: the average savings decreases by 0.0934 and
the average consumption decreases by 0.0402. In contrast, savings in GEI households change in
the opposite direction: their average savings increase by 0.0398. The average consumption in
GEI households decreases by 0.0621. The DID indicator between LI households and GEI
households is -0.1332 for savings and 0.0219 for consumption at the mean.” Other percentile
statistics show a similar pattern. In other words, we observe clear evidence that the introduction
of the pension option in LI discourages savings and raises consumption for LI workers, using the
change in the savings/consumption profile of government employees as a benchmark.
[Insert Table 3 Here]
6.2. OLS Regression Results
The OLS regression results with heteroscedasticity-consistent standard errors are reported
in Table 4.
[Insert Table 4 Here]
The adjusted R’ is 25.86% for the savings regression and 41.30% for the consumption
regression, which indicates that the models fit the data well. Most explanatory variables have
coefficients significant at the 1% level. They are also jointly significant as suggested by the

F-statistics. In particular, the coefficient of the interaction term between Annuitization and LI is

29 . . S : P
The change in savings or consumption is measured in log values in this paragraph.
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statistically significant at the 1% level in both models. It is negative in the saving model and
positive in the consumption model, which confirms our prediction that the implementation of the
pension scheme decreases savings and increases consumption for households with LI.
6.3. Marginal Effect of Annuitization

We now estimate the impact of annuitization on workers’ saving and consumption levels.
Since we use the logged value of savings or consumptions as the dependent variable in the OLS
regression, but the true effect of the pension option needs to be evaluated on the untransformed
variable scale, we have to take into account the potential transformation bias. Following Duan
(1983) and Chou et al. (2003), we apply the “smearing” method to retransform the dependent
variable to calculate the “real” marginal effect of the pension option on precautionary savings.
We estimate the smearing factor as the sample average of the exponentiated least-squares
residuals in the OLS regression (11). The smearing factor is 1.3066 for the saving model and
1.0492 for the consumption model. We then calculate the marginal effect of the pension option in
LI based on equations (12), (13) and (14). Our results show that providing pension benefits
decreases savings by 9.25% (NT$ 50,798) and increases consumption by 5.27% (NT$ 42,663)
for households with LI.
6.4. Quantile Regression Results

We are also interested in the effect of annuitization across households with different

levels of savings (or consumption). A natural and relatively simple way to explore this difference
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is through the use of quantile regressions. To focus on the impact of annuitization on the
treatment group, we only report o, the coefficient of the DID estimator, for the 10™, 25™ 50",
75™ and 90™ percentiles in Table 5.

[Insert Table 5 Here]

All the DID coefficients are negative in the savings regression and positive in the
consumption regressions, indicating a consistent pattern regarding the influence of annuitization
on households with LI across varying levels of savings or consumption. Our empirical results
show that its effect is insignificant for households at the top of the saving distribution (above 50"
percentile) or at the top of the consumption distribution (above 75" percentile). At lower
percentiles, the DID coefficients are statistically significant at the 5% level or better, indicating
that the impact of annuitization is significant only for households that save less or consume less.
We use the Wald F-statistics to test if the difference in the DID estimator is significant across the
household-saving (or consumption) distribution. The test results reject the null hypothesis that
the DID coefficients are equivalent in the saving and consumption models, which implies that its
effect on savings and consumption for households with LI is significantly different across
percentiles. From Table 5, the impact of annuitization on savings monotonically decreases at all
percentiles levels. In addition, the Wald test indicates that the impact on the 10™ percentile is
significantly greater than that on the 25" percentile for savings. For households’ consumption,

the largest positive effect on consumption appears at the 25™ percentile. However, the difference
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between the 10™ and 25™ percentiles is insignificant. Its impact on the 25" percentile is
significantly greater than at the 50" percentile. Our empirical evidence suggests that the
provision of pension benefits has significantly greater impact on households that save less or
consume less.

6.5. Age-Varying Effects of Annuitization

To compare the treatment effects across age groups, we create eight dummy variables
indicating different age groups and estimate model (15). To conserve space, we only report the
DID estimators and their standard errors in Table 6; complete estimation results are available
upon request.

[Insert Table 6 Here]

With respect to savings, the treatment effect is negative for all age groups except for the
age group 30-35. The treatment effect on household consumption is almost always positive
except for age groups 50-55 and 60-65. It is noteworthy that though the DID estimators in these
age groups have an opposite sign to our prediction, they are not significant. The implementation
of annuitized pension benefits in LI has a significantly negative impact on household savings for
senior age groups (40-45 and 50-55) and it has a significantly positive impact on household
consumption for younger age groups (20-30, 35-40, and 40-45).

Our results are consistent with the findings in Chou et al. (2004) and indicate a clear

lifecycle pattern. On the one hand, younger households usually possess less wealth and thus are
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more prudent due to decreasing absolute prudence; this implies they would be more sensitive to
risk reduction associated with the provision of pension benefits. Considering that they are at the
initial life stage and the motive of saving for retirement is not very important, they react with a
substantial increase in their consumption expenditures. On the other hand, elderly groups have
retirement on the horizon, which presumably they have been saving for. So their reaction to risk
reduction is mainly on the saving side. They would save less after the implementation of pension

benefits in LI.

7. Conclusions

In this paper, we use the provision of pension benefits in the Labor Insurance program in
Taiwan as a natural experiment to test its impact on households’ precautionary savings and
consumption. We choose households with at least one member covered by GEI as the control
group since GEI has provided the pension option since 1959. Our treatment groups include
households with at least one member covered by LI. We employ a DID approach to isolate
“nuisance” factors from the true impact of annuitzation in LI.

Our OLS regression results indicate that the reduction of longevity risk/or the provision
of the pension option have a significantly negative effect on precautionary savings and a
significantly positive influence on consumption: it decreases savings by 9.25% (NT$ 50,798) and

increases consumption by 5.27% (NT$ 42,663) for households with LI. These results are
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consistent with findings in Chou et al. (2003) and other papers that reducing future income

uncertainty may discourage precautionary savings. In addition, the magnitude of its impact on

savings (or consumption) is the largest at the bottom percentile in the household-saving (or

household-consumption) distribution. We also investigate how its effect varies across age groups.

Our empirical results show that younger households respond to the provision of the pension

benefit by significantly increasing their consumption and older ones respond by significantly

reducing their savings.

This research indicates that government policy can have a significant influence on

consumption and savings patterns of the population. These effects vary by demographic

characteristics (e.g., age distribution) in ways that are predictable given the life cycle hypothesis.

Thus this research indicates that factors such as the age distribution must be taken into account

when making governmental policy. Many countries and regions have an aging population,

so these results could provide some useful guidance for other countries in making new policy,

especially with respect to pension programs. Finally, this work is useful because it

complements the work of previous studies concerning the impact of social security type

programs on precautionary savings.
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Appendix A: Calculate the APV of Pension Benefits

Notations:

i : nominal interest rate compounded m-th ly per year.

+(m) m
. 1 . .
i= (1 + —] —1: annual effective interest rate,.

m

1 .
V= o : one year discount factor
+i

d =1-v: annual effective discount rate

(m)
mi . :
d™ = - nominal discount rate compounded m-th ly,
m+i

a, = ka . P, - APV of a whole life annuity-due of $1 per year.
k=0

ka/mk/m P, : APV of a whole life annuity-due of $1 per year, payable in installments

.. 1
ai’") =—
m i

of $1/m at the beginning of each m-th of the year while (x) survives.

With these notations in mind, the actuarial present value of old-age pension benefits can

be calculated as

APV = mx MPx @™ = mx MPx (a(m)ii, — B(m)), (A.1)

i—i™

ixd
and ,B(m)zW

where a(m) = W
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Appendix B: Estimation of Permanent Income
We follow Guiso et al. (1992) to construct the permanent household income. The
permanent household income at age t can be expressed as
Y(z)= 2B +(r), (B.1)
where Z is a vector of characteristics for the household head and @ is a quadratic function of
age for household heads. Assuming 65 years is the maximum age at which people work, the

estimated permanent income at age 7y is

Y,(r,)=(65-7,+1)" i [7b + f(r)(l i ”j , (B.2)

e 1+7r
where b and f are the estimated coefficients of f and @, r and n are interest rate and the rate
of growth of productivity. For simplicity, let » equal n. The estimated permanent income can be

calculated as

Y,(zy)=2b+(65-7,+1)" i f(z). (B.3)

Variables used to estimate £ and @ include demographic characteristics, occupation
for heads of a household and their spouses, family size, and the year trend. The estimation results
are satisfactory. Most explanatory variables are significant at 1% level and adjusted R* is 42.14%.
The estimated permanent household income is then used as a control variable in the

saving/consumption equation.
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Table 1: Variable Descriptions

Variables

Definition

Log(Saving)

Log(Consumption)

LI

Annuitization
Characteristics of Household Head

Head Educational Dummies:

Junior/Senior/College/University/

Graduate

Male
Age
Agen2
Characteristics of Family Members
Spouse Educational Dummies:

Junior/Senior/College/University/

Graduate

# of children
# of parents or grandparents

Log(Permanent Income)

Log of the difference between total disposable household

income and expenditures

Log of consumption expenditure including food,

beverage, tobacoo, closing, fuel, water, rent, future and
family facilities, medical care and sanitation, transport
and communication, recreation, education, culture, and

other miscellaneous expenditures.

Dummy variable = 1 if the household is insured by labor

insurance

Dummy variable = 1 if the year is post-annuitization

Dummy variable = 1 if household head finished junior
high school/ senior high school/ community college/
university/ gradual school (illiterate individuals are in the

reference group)
Dummy variable = 1 if household head is male
Age of the household head in years

Squared age/100

Dummy variable = 1 if spouse of household head
finished junior high school/ senior high school/
community college/ university/ gradual school (Illiterate

individuals are in the reference group)
# of children under age 18
# of parents or grandparents

Log of household permanent income
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Table 2: Summary Statistics

25" 50" 75"
Variable Mean Std Dev
percentile  percentile percentile

Log (Saving) 12.7836 0.9282 12.2561 12.8416 13.3913
Log (Consumption) 13.5462 0.3980 13.2979 13.5519 13.8031
LI 0.9303 0.2546 1.0000 1.0000 1.0000
Annunitization 0.4968 0.5000 0.0000 0.0000 1.0000
Junior 0.1673 0.3732 0.0000 0.0000 0.0000
Senior 0.3393 0.4735 0.0000 0.0000 1.0000
College 0.1663 0.3724 0.0000 0.0000 0.0000
University 0.1428 0.3499 0.0000 0.0000 0.0000
Graduate 0.0482 0.2143 0.0000 0.0000 0.0000
Male 0.8797 0.3254 1.0000 1.0000 1.0000
Age 46.2093 8.7731 39.0000 47.0000 53.0000
Spouse Junior 0.1695 0.3752 0.0000 0.0000 0.0000
Spouse Senior 0.3693 0.4826 0.0000 0.0000 1.0000
Spouse College 0.1479 0.3550 0.0000 0.0000 0.0000
Spouse University 0.1277 0.3338 0.0000 0.0000 0.0000
Spouse Graduate 0.0212 0.1441 0.0000 0.0000 0.0000
# of children 1.0214 1.0034 0.0000 1.0000 2.0000
# of grandparents 0.2244 0.5597 0.0000 0.0000 0.0000
Log (Permanent Income) 14.2134 0.3044 14.0177 14.1914 14.3962
Trend 1.9962 1.5907 0.0000 1.0000 4.0000

Note: The final sample contained 19,802 households of which 1,380 household heads are government employees
and 18,422 are non-government employees. Log(Saving) is the logged difference between total disposable
household income and expenditures. Log(Consumption) is the logged sum of consumption expenditures. LI is 1 if
the household head is insured by labor insurance and 0 otherwise. Annuitization is 1 if the year is post-annuitization
and 0 otherwise. Junior/Senior/College/University/Graduate are education dummy variables. Male is 1 if the
household head is male, and 0 otherwise. Age is the age of the household head. # of children is the number of
children under age 18. # of grandparents is the number of parents or grandparents. Log (Permanent Income) is the
log of household permanent income. Trend is 0 (1, 2, 3, 4) for year 2006 (2007, 2008, 2009, 2010).
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Table 4: The Effect of the Annuitization Option on Saving and Consumption

Dependent variable Log (Saving) Log (Consumption)
Intercept -7.1970%** -1.9633%**
(0.584) (0.203)
LI -0.3649%** -0.0182
(0.026) (0.012)
Annunitization 0.0150 -0.0724%**
(0.048) (0.021)
Annunitization * LI -0.0971%** 0.0514%*x*
(0.035) (0.018)
Junior -0.0562%* 0.0040
(0.024) (0.009)
Senior -0.0836*** -0.0112
(0.024) (0.009)
College -0.0903%** -0.0570%**
(0.029) (0.011)
University -0.0715%* -0.1294%**
(0.033) (0.013)
Graduate -0.0669 -0.1924***
(0.041) (0.017)
Male 0.0934**x* -0.0244***
(0.020) (0.007)
Age -0.0444%** 0.0156***
(0.007) (0.003)
Age™2 0.0481%** -0.0176***
(0.007) (0.003)
Spouse Junior -0.1099%** 0.0421***
(0.023) (0.009)
Spouse Senior -0.0888*** 0.0313%%**
(0.023) (0.009)
Spouse College -0.0633** -0.0242%*
(0.030) (0.011)
Spouse University -0.1025%** -0.100 1 ***
(0.034) (0.013)
Spouse Graduate -0.1653%** -0.1892%**
(0.051) (0.023)
# of children -0.2178*** -0.0305%**
(0.008) (0.003)
# of grandparents -0.0694%** -0.0065
(0.011) (0.004)
Log(Permanent Income) 1.5205%** 1.0749%**
(0.043) (0.015)
Trend 0.0167 0.0134%**
(0.011) (0.004)
F Statistics 346.39 697.71
Adjusted R? 25.86% 41.30%
N 19,802 19,802

Note: The final sample contained 19,802 households of which 1,380 household heads are government
employees and 18,422 are non-government employees. Log (Saving) is the logged difference between total
disposable household income and expenditures. Log (Consumption) is the logged sum of consumption
expenditures. LI is 1 if the household head is insured by labor insurance and 0 otherwise. Annuitization is 1 if
the year is post-annuitization and 0 otherwise. Junior/Senior/College/University/Graduate are education dummy
variables. Male is 1 if the household head is male, and 0 otherwise. Age is the age of the household head. # of
children is the number of children under age 18. # of grandparents is the number of parents or grandparents.
Log(Permanent Income) is the log of household permanent income. Trend is 0 (1, 2, 3, 4) for year 2006 (2007,
2008, 2009, 2010). *** (** *) indicates statistical significance at the 1% (5%, 10%) level.
Heteroscedasticity-consistent standard errors are in parentheses.
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Figure 1: The present value of monthly benefits against the number of months until death
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Note: The illustration is based on a representative individual covered by Labor Insurance who starts to work at
the age of 25 and retires at the age of 56. Under the one-time benefit option, he will receive retirement benefits
equal to 45 months of the “average monthly insurance salary”. Under the pension benefit option, he will receive
a monthly benefit until death that is the product of the “average monthly insurance salary”, coverage years (31
in this example), and 1.55 percent. The horizontal line represents the present value of retirement benefits under
the lump sum option. We also depict the present value of monthly benefits under the annuitization option against
the number of months until death when the nominal interest rate is equal to 2%, 4% and 6%, respectively.
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Abstract: Environmental liability insurance is an economic policy carried out to solve environmental problems
through modern insurance system. Since 1960’s, the environmental liability insurance has been put into practice in
many western developed countries, however no big progress has been made in China until recent years. In April,
2011, the environmental liability insurance program was launched in Baoding which has been selected to be the
only pilot city in Hebei province. On November 15" 2011, Baoding Branch of PICC Property and Casualty
Company issued environmental pollution liability insurance policies to 15 enterprises in Baoding, which is a
milestone for the environmental liability insurance development in Hebei province. By the end of 2011, 52
enterprises purchased environmental liability insurance. The experience accumulated in the course has great
significance for extending this policy to other places in Hebei province. This study focuses on some hot issues rising
when launching environmental pollution liability insurance in Baoding city, which include the role of the regulator,
the attitude of the potential polluter, the preferred implementation mode and the risk evaluation standard. On base of
the analysis and discussion, some suggestions are put forward on promoting environmental pollution liability
insurance in Hebei province or even in China.
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environment and the inhabitant.

I . Introduction ‘ .
Known as green msurance, env1r0nmenta1

. . L pollution liability insurance is a category of
Accidental environmental contamination ) .
) i insurance that covers insured’s
has become a serious problem recent years in
China. In 2011, liable parties paid CNY1.683

billion as compensation for the damage to the

environmental liability risks. Among many
economic policies dealing with environmental

. . . pollution problems, environmental pollution
environment caused by Penglai 19-3-oil-field o ] )
. . . . liability insurance is deemed to be an effective
oil spill incident. Before this notorious ] o ]
. . . B . method in relieving environmental problems
accident, in 2010, the oil spill incident in )
. . o ) through modern insurance system. It should be
Dalian Xingang and the contamination to Ting ) ) . ) .
. involved in pollution control owing to its
River also caused huge damage to the . ) ] )
ability to price environmental risk, encourage

precautionary measures and generate funds for

This study was sponsored by Education

X i environmental cleanup (Richardson, 2002).
Department of Hebei Province (SZ2011501).
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Since 1960’s, the environmental pollution
liability insurance has been put into practice in
many western developed countries. In China,
environmental pollution liability insurance was
first introduced in the city of Dalian in 1991
and then in some other cities such as
Changchun
developed rather slowly. From 1991 to 1994,
15 firms

pollution liability insurance in Dalian and in

and Shenyang. However it

only purchased environmental

1992, only one firm purchased such product in

Changchun.
With

environmental issues and stronger government

increasing awareness of
enforcement, the situation has improved in
recent years. In 2007, China Environmental
Protection Administration and the Insurance
Regulatory  Commission jointly  issued
“Environmental Pollution Liability Insurance
Guidance” and proposed to establish
environmental pollution liability insurance
system during the “Eleventh Five-Year” period
and extend it nationwide by 2015, which
showed

obviously  the  government’s

determination to promote environmental
pollution liability insurance in China.

In 2009, Hebei Province issued Reducing
Contaminant Discharge Regulations, which
explicitly —provided that environmental
liability should be

propelled among enterprises facing serious

pollution insurance
environmental pollution risks. As the first and
sole pilot city, Baoding launched the project of
developing environmental pollution liability
2011,

Environmental Protection Agency issued a

insurance. In  April, Baoding
notice on piloting environmental pollution
liability insurance in Baoding and called for
bids. Six insurance companies were chosen to
compose the co-insurance body and by the end
of 2011, 53 enterprises processing poisonous
chemicals, discharging hazardous waste or
related to  heavy metals purchased
environmental pollution liability insurance.

Some helpful experience can be drawn from
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the practice of Baoding, however what can not
be ignored is the problems exposed and
remained during the process of developing

environmental pollution liability insurance.

II. Method

This study used in-depth interview as the

major method. Four parties have been
involved in the project of implementing
environmental pollution liability insurance in
Baoding: environmental protection department
of the government (regulator), insurer (product
supplier), enterprises (product demander) and
insurance brokerage company (intermediary).
The interviews, conducted in May 2012,
involved 6 interviewees. These interviewees
are from the four parties involved in the
developing environmental pollution liability
insurance project in Baoding. They are
numbered from 1 to 6. No.l represents the
government, Baoding Environmental
Protection Agency. No.2 is from Baoding
branch of an insurance company which

provides environmental pollution liability
insurance product. No.3 is from the insurance
brokerage company which is involved in this
project. No.4, 5 and 6 from three enterprises
exposed to environmental liability risks. All of

these interviewees have taken part in the

project directly.
Topics  discussed during interviews
include:

1) Attitude of the insured to the
environmental pollution liability insurance

2) Implementation mode

3) Risk evaluation

These topics are actually related to each

other.
Before  interviewing  people  from
enterprises, relevant information  were

collected, which include the size, sources of
risk and risk management level of the

enterprises.
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[II.Findings

A. Regulator’s Necessary Role in
Developing Environmental Pollution
Liability Insurance

When talking about the decisive factor
affecting the decision of purchasing such
insurance product, all of the interviewees
mentioned the intervention of the regulator.

It was very difficult to talk the enterprises
at risk to purchase insurance, however it would
be definitely impossible without the
regulator’s intervention. (No.2 and No.3)

Officials

Protection Agency said purchasing insurance

from Baoding Environmental

can make subsequent inspection easier...
(No.6)

It is important for us to keep a good
relationship with the regulator... (No.4 &
No.5)

Regulator’s important role in developing
environmental pollution liability insurance is
not only reflected by persuading potential
polluters to purchase environmental pollution
liability insurance, but also by improving it.

We have asked the insurance company to
improve the premium calculation method and
suggested them  provide more risk
management service. We think the insurance
company should pay more attention to its

social management function. (No.1)

B. Little Interest in Purchasing
Environmental Pollution Liability
Insurance

Interviewees from enterprises showed little
interest in purchasing environmental pollution
liability insurance, although they are aware of
the environmental pollution liability risk to
some extent, owing to the underestimate of the
risk and unsatisfactory insurance product.

1) Underestimate of the liability risk

Although all of the interviewees are aware

about the potential pollution risk to some
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extent, when it comes to the reality, they just
shrug it off.

I know there would be a big loss if
pollution accidents happened, but do you think
it will really happen? I didn’t see any accident
for decades... (No.5)

They think the accidents won’t happen.
Actually, one serious accident did happen to a
chemical factory when we tried to persuade it
to purchase environmental pollution liability
insurance. The boss hesitated too long time...It
paid more than 2 million to the victim. If it had
been covered by insurance... (No.1 & No.3)

What should be noticed is that not only
medium  size
their

small  and enterprises

underestimate risks, but big size
enterprise also has this problem. Moreover, no
interviewee from these enterprises mentioned
anything about the famous underdeterrence
problem caused by insolvency. It seems that
they don’t worry the potential pollution
liability at all, so there is obviously no need to
think about the possibility

insolvency because of pollution liability. It

to go into
indicates that in China, potential polluters do
not care too much about the environmental
pollution liability risk not because they think
the liability is too much for them to take, but
because they didn’t think the risk is serious at
all.

2) Unsatisfactory product

Almost all the interviewees (except No. 2)
mentioned the unsatisfactory product.

The most serious environmental pollution
risk for a city like ours is in the middle of
delivery. However this risk has been exempted
from the environmental pollution liability
insurance. (No.1)

I think the most important risk our
company concern about is the liability coming
from daily contaminant discharge. We have
paid a lot for this. But I was told such loss
won’t be covered by insurance. (No.4)

It is obvious that a lot of complaints are

about the limited coverage of environmental
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nowadays, only a few insurance company

pollution liability insurance. In
provide relevant products in the area of
environmental pollution liability which only
cover accidental events caused in the
boundaries of the insured’s site. Risks during
transportation are still uncovered.

Besides coverage, there are also complains
about premium rate.

The premium rate is too high. Our
company only makes a little profit. This is a
big burden on us. (No.6)

I don’t think we should pay so much for
this. Why they charge us according to the size.
Big size doesn’t necessarily mean high risk...
(No.4)

I don’t know why we pay more than
chemical factories...
higher risks... (No. 4)

It seems strange that the risk adjustment

Obviously they face

coefficient for heavy metal industry is higher
than that for chemical industry. (No.1 & No.3)

Basically speaking, premium rate should
be set according to the loss probability. It is
still very difficult for the insurer to get
adequate information about it. Furthermore,
even if the premium rate has been set at an
appropriate level as a whole, the exposures
differentiate from firm to firm. Compared to
those facing serious problems, enterprises with
low-level risks would not like to purchase such
an insurance product if risk control level was
not taken into consideration when setting the

specific premium rate.

C. Compulsory Insurance Preferred

Environmental pollution liability insurance

nowadays is still voluntary insurance.
However the interviewee from government
expressed his strong desire for implementing it
by force.

Our work would be much easier if it was a
compulsory insurance. (No.1)

This opinion was agreed by interviewees

from insurance company and the brokerage
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company.
D. Risk Evaluation Standard

Every interviewee expressed his concern
about risk evaluation. Some opinions have
been mentioned in 3.2. Insurance company
explained as following:

We know more work should be done about
risk evaluation. There is almost no ready
standard can be used. It will cost us too much
to set the risk evaluation standard by ourselves.
Besides, we are in lack of technicians in this
area... (No.2)

IV.Discussion and Suggestion

The studies reported in this paper were
limited in scope and used small purposive
sampling. However, some conclusions can be
drawn and on base of it some suggestions can

be made.

A. Setting Risk Evaluation Standard

Risk evaluation is the basis for premium
rates differentiation, which is important for
avoid adverse selection. Considering the
current situation, it is unrealistic to rely solely
on the insurance company. This is a new and
highly technical field and the insurance
company is lack of motivation since the
prospect of its development is still uncertain. If
the result was like that in the nineties of last
century, from the insurance company’s
standpoint, it would not be deserved to do it.
Moreover, there is possibility of “free riders”.
The appropriate approach to solve this
problem is government’s taking the leading
role, convening relevant experts and insurance
companies to set the standard. Experience
from some other cities such as Dalian and

Chongqing can be learnt from.

B. Implementation mode selection

Although compulsory mode will make the

implementation easier, we must be clear that
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compulsory mode has both advantages and
disadvantages. The advantages are increased
expected utility, information problems and
insolvency (Faure, 2002). However some
conditions should be met before implementing
compulsory environmental pollution liability
insurance. Faure mentioned three: information
problems, externalities and insolvency of the
potential lead to
underdeterrence. Shavell (2000) argued that

injurer which may
the proper justification for required liability
insurance is whether it will improve incentives
to reduce risk. Furthermore, if cost and
probability of risk has been underestimated by
potential insurance
should be implemented (Faure, 2006). Zhang
Lei (2007) deemed that the conditions for

implementing insurance by force are huge loss

injurers, compulsory

and insufficient capacity for compensation.
However, all the conditions for implementing
compulsory insurance should be verified in

practice.

C. Improving Incentives for
Pollution control

Although the main purpose of insurance is

for loss compensation, its function of
providing risk reduction incentives should not
be ignored. The major approach an insurance
company can resort to is the premium rate
differentiation which depends heavily on the
risk evaluation techniques. That is another
reason that setting risk evaluation standard

should be put at the first place.

D. Enhancing Coordination and
Cooperation

Coordination and cooperation is crucial for
developing environmental pollution liability
China.

environmental pollution liability risk rising

insurance  in For  example,
from hazardous chemicals in delivery, which
accounts for large proportion of environmental
pollution losses, is not covered by current

environmental pollution liability insurance

150

product, because traditionally it is under
supervision of traffic management department

other than environment protection department.
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1. Introduction

Every year corporations spend billions of
dollars in insurance premiums to obtain
property and casualty coverage. According to
Davidson, Cross and Thornton (1992, p.61),
“in 1989, businesses paid property and
casualty premiums of $112 billion, compared
to dividend payments of approximately $85
billion.” Also, according to Mayers and Smith
(1982, p.281), “business insurance accounted
for approximately 54.2 percent of the
$79,032,923,000 in direct property and
liability insurance premiums written in the
United States in 1978.”*Why do corporations
purchase a  significant  amount  of
insurance?Researchers have argued that firms
purchase insurance to reduce tax liability
(Main, 1983), to avoid or reduce the cost of
financial distress (MacMinn, 1987; Mayers
and Smith, 1982), to mitigate agency conflicts
(MacMinn and Han, 1990; Mayers and Smith,
1987), to signal private information (Grace
and Rebello, 1993; Thakor, 1982), or to fulfill
creditors’ requirements (Cheyne and Nini,
2010). Recently, Seog (2006) provides an
interesting analysis of firms’ insurance
demand out of strategic motives in competitive
environments. He shows that corporate
insurance leads to more aggressive
competition in the product market, while the
optimal insurance coverage is determined by a
tradeoff between the strategic effect of
insurance and the cost of insurance.

An unanswered question following
this line of explanation for corporate insurance
demand is how the degree of product market
rivalry affects firms’ insurance demand. Seog
(2006) analyzes firms’ strategic demand for
insurance in a given competitive environment.
In this article, we willshow using a simple
conjectural variations model how achange in
the competitive market environment influences
firms’ strategic demand for insurance. The
main result is that a more competitive product
market environment induces firms to purchase
insurance in order to reduce their risk
exposures, and furthermore, induces them to

A survey by Tillinghast-Towers Perrin and Risk
and Insurance Management Society (1995) finds
that direct property-casualty insurance costs for
most North American business organizations
typically average around 0.4% of revenues. See
footnote 1 of MacMinn and Garven (2000).
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fully insure their losses given that they do
purchase insurance. Importantly, we show that
the monotonic relation between the
competitiveness of the product market and
firms’ risk management investment holds true
no matter whether firms exhibit risk aversion
or not in their preferences. These results
provide a clear empirical prediction for firms’

investment in risk management and its
connection to their product market
environment.

Studying corporate insurance demand in a
strategic ~ product market  competition
framework provides an interesting path to
analyze corporate risk management strategies.
The recent wave of financial crisis and
collapses of some famous institutions such as
Lehman Brothers stimulate strong incentives

for  corporations to  emphasize risk
management along a broad range of their
business activities. However, what most

companies do in risk management is to
determine optimal financial hedging portfolios,
largely ignoring the effects of risk
management activities on product market
competition through their rivals’ strategic
feedback. This paper demonstrates that those
“outside the box factors” such as the industry
characteristics, the market environment and
the competitive pressure are important ones
shaping firms’ risk management strategies.
Investment in risk management prior to
competition is used as a strategic commitment
device in the product market competition.
Firms optimize their risk management
investment by balancing the strategic
commitment benefit and the cost of insurance,
and it turns out that this tradeoff exhibits
monotonic characteristics.

To empirically test the predictions of the
model, we use the data from the property-
liability insurance industry. We
mainlyinvestigate the relation between
reinsurance purchases by primary insurers and
the competitiveness of insurance markets in
which the primary insurersdo business. We
compute firm-specific measures of market
competitiveness (via firm-specific weighted
averages of concentration ratios and
Herfindahl-Herschman indexes across
insurance markets segmented by lines of
businessand states in which insurers operate),
and associate these measures with reinsurance
purchases by the insurers. The regression
results provide strong support for the
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theoretical prediction that corporate demand
for insurance is monotonically increasing with
the competitiveness of the product market in
which firms do business.

In the next section weoutline the setup. In
Section 3 we study the equilibrium when firms
have risk averse preferences. Then we
investigate the case of no risk aversion in
Section 4. In Section 5 we test the empirical
predictions of the model using the data from
the insurance industry. Finally weconclude in
Section 6.

2. The Model

There are n firms competing in the product

market, indexed by i=1,2,...,n. The
insurance market is competitive and
characterized by free entry and zero

equilibrium profit. The premium could be
actuarially unfair with a premium loading
factor, A = 0.

There are two periods in the model. Firms
choose insurance coverage in the first period
before they determine the output levels in the
second period.Payoffs are not
discounted.Firms purchase insurance coverage
in the first period to reduce their second-period
risk exposures in the competitive market. Here
the firms’ strategic insurance purchase before
production can be interpreted as risk

management strategies in a more general sense.

The essential feature is that firms invest in risk
management before the market competition.
For instance, before launching a new product,
firms in the final round may commit resources
in pre-market research to evaluate more
thoroughly the risk of the productand
consequentially may invest in further product
improvement if from the research they found it
to be necessary. All these are for the purpose
of reducing the potential post-sale operational
risk. The question is how much resources they
should commit to such research. There is a
tradeoff between the cost of research and the
expected benefit of research in reducing the
risk exposure in the competitive market.
Therefore our paper may also shed some light
on how the competitiveness of the expected
market environment in which firms compete
affects these tradeoffs in more generalized
settings.

Firm i’s output level is q;, and for simplicity
the marginal cost of production is normalized
to zero. The (inverse) market demand is
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P=a-bQ=a—-b)l,q;, where abE€
R,, are constant, and Q is the aggregate
output.Each firm faces a potential loss that is
random and depending on its output level. For
example, we can think of the loss as one
caused by product problems that would
potentially trigger a recall, whose costs would
be proportional to sales; or we can think of the
loss as operational risks such as environmental
harms caused by production and the
consequential litigation risks, costs of which
would be related to the production levels.
Denote firm i’s random loss by L(q;) =
kq;0,where k > 0 is a constant representing
the sensitivity of the risk to the production
scale, and 0 is normally
distributed: 6~N(u,0%), uER,,0E
R,4. The risk exposure in our model best
mimics the risks of commercial liability,
product liability, professional liability, and
business disruption insurance, etc. Firm i
chooses an insurance coverage, a; € [0,1],0f
its potential lossbefore its production
decision.Before studying the case of no risk
aversion in the next section, we assume in this
section that firms(more precisely, firms’
agents or decision-makers who decide output
choices and risk management strategies) have
CARA utility functions® with risk aversion
parameter y > 0. Then given the insurance
coverage, «;, chosen at period 1, we can write
firm i’s expected payoff in the second period
as

Ui(qi.qj) =

Ll

—(1—a;)kq;0

Inside the square brackets of the exponential
function, the first item is the gross profit, and
the second item is the uncovered loss.

The firm’s ex ante expected payoff net of the
insurance premium in the first period is

3The sources of firms’ risk aversion could be the
convexity of taxes, costs of bankruptcy or
financial distress, or risk aversion of
shareholders or managers (in this sense we are
using a reduced-form model here in which the
compensation of the firms’ agents or decision
makers is positively correlated with firms’ net
income), etc.
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wi(a;, o) =

(a=bXiiai)a;
—(1—apkq;o
—(1+ Daikqiu

Eg | —expy—v (2)

whereq; is firm i’s optimal output choice in
the second period given its first period
selection of insurance coverage. The last term
inside the square brackets of the exponential
function above is the (actuarially unfair)
insurance premium payment.

3. Competitiveness of the Product Market
and Corporate Demand for Insurance:
The Case of Risk Averse Firms

The Equilibrium

We work backwards to solve for the
equilibrium. In the second period, given the
insurance coverage,a;, chosen at period 1, firm
i chooses its output level to maximize its
expected payoff

Maxq, Uy (aia;)

2
=Eg |—exp{—Y (a B bZ qi) a:
(1 - apkq
2
[(a —b Z ql> qi — (1 — a)kq;p
= —expy—VY i=1
k [ (- @)k

For ease of notations, we denote

<Pi(‘h:q]u ai) =
(a—b¥2,q:)qi — (1 — aDkqp 3
—~y(1 - a;)*k?q;%0?

Therefore,

Ui(qi. q;) = —exp{~voi(qi qj, a:)}-

The first-order condition (FOC) entails:

a—(1-a)ku
09i/0q; = |—[2b + yk?o?(1 — a;)*]q;
—bq; — bvg;
0,(4)
wherewe denote by v =dq;/dq; the
conjectural  variations parameter, which

)
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indicates firm i ’s conjecture of firm j’s
response to a unit changein its own output
level. The conjectural variations (CV) model
captures a broad range of market
environments. Therefore, it is typically used to
study the impact of market competitiveness
(see Bresnahan, 1981; Perry, 1982; Kamien
and Schwartz, 1983). For example, in our
current model if for the moment abstracting
from the random loss part, the first-order
condition becomes a — 2bq; — bq; — bq;v =
0. When v =0, CV model characterizesthe
Cournot model as a special case.When v
approaches —1,each firm expects its output
expansion is almost exactly absorbed by a
corresponding output reduction by the other
firm. This implies that each firm is a price-
taker, and the market isperfectly competitive
with price equal to the marginal cost. When v
approaches 1,the market is collusive in that
firms behave so as to maximize their joint
profits. Therefore, we let v € (—1,1)represent
the competitiveness of the market, and
investigate in this paper how the degree of
market competitiveness affects firms’ strategic
demand for insurance. Seog (2006) shows that
corporate insurance coveragemakes firms
more aggressive in the product market
competition. Wewill study, in a reverse path,
how different degrees of rivalry in the market
environment influence corporate insurance
demand.

We make the following assumptions:
Alv e (-1,1).
A2a > ku.

As we see from the discussion above, the
support of v from assumption Al covers all
competitive market environments thatwe
observe in real life and are interested to study.
Assumption A2 is made to ensure that the
market size (a as a proxy) is not too small to
cover the expected lossrelated to one unit of
output. Otherwise, there would be no entry
into this market.

A similar first-order condition for firm j’s
output choice in the second period entails

a— (1 — aj)k,u
dp;/0q; = |- [Zb +yk?o?(1— aj)Z] q;| =
—bg; — bvg;
0,(5)
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wherewe implicitly assume that firms hold
symmetric conjectural variations (which is
typical in CV models and is reasonable since
firms are ex ante identical): dq;/dq; =

dq;/dq; = v.
For ease of notations, we denote
A=a—1—a)ky;
= (24 v)b+y(1 — a;)%k20?;
C=Q2+v)b+ y(l — aj)zkzaz;

and

(6)

The equilibrium output levels as the solution
to the equations (4) and (5) are given by

o)

D=a- (1 —aj)ky.

AC — bD

i 9) = max (G

BD-bA
q; (@ @, v) = max (5=, 0)(7)

Lemma 1Given the insurance coverage firms
purchased in the first period,

()dq; /0a; 2

(b) dq; /3y < 0if and only ifC(1 — a;)%q; >
2 *
b(1—a;) q;;

(c) dq; /9v < Oif and only ifCq; > bqj;

0;0q;/0a; < 0.

(d) For the symmetric case where a; = aj =
@, dQ*/0a > 0,0Q" /0y < 0,0Q"/0k <

0, and 9Q*/dv < 0. Moreover, 0Q*/da is
strictly decreasing in v.

Proof: See Appendix A.[

From Lemma 1 we observe that, as found in
Seog (2006), insurance coverage or more
generally pre-competition risk management
leads to more aggressive competition in the
product market.4Also, Lemma 1 states that a
higher degree of risk aversion, a higher
sensitivity of risk exposures to the production
scale, or a less competitive market
environment leads to reduced output levels in
the symmetric equilibrium. Moreover, the

4A1s0, this is, in spirit, related to Brander and
Lewis (1986) which shows that higher financial
leverage can be used by firms as a commitment
device to compete aggressively in the product
market.
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strategic effect of insurance under the
symmetric equilibrium is strictly increasing in
the competitiveness of the product market. For
given  asymmetric  insurance  coverage
selections, the effect of risk aversion and/or
the competitiveness of the market environment
on the output choices depends on firms’
relative market shares, insurance coverage
selections, risk exposures and the competitive
pressure.

In the followings, when appropriate, we may
drop the arguments of the optimal output
functions, and simply write as q; and gj.In the

first period, firm i selects insurance coverage
a; to maximize its expected payoff

Maxaiwi(ai,aj) =[Ey [—exp {—y[(a
2
-b) q;) ai-a
i=1
—a)kq;6 - (1
+ Daikqiu] l
= —exp{~v[pi(qi, ;@) — (1
+ A)aikql-*u]}.

The first-order condition’entails

d¢p; 04;
09i 74j +
0q;j 9a; 6

A)aiky% = 0,(8)

(1 + A)kﬂqz - (1 +

d9;9q; . 09i(q;.q;)
where we omit a term 22: 9% - since — U =
dq; 0 aq;

0 by equation (4).

From the definition of (pi(qi,q]-,al-) given in
equation (3), the definitions of 4, B,C and D
given in equations (6), and the definitions ofg;
and qj given in equations (7), we have

5We omitted a similar first-order condition for
firm j’s optimal insurance selection.
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d9;0q; . —(BC —bH)[2yk?c%(1 — a;)D + bku] + 2(BD — bA)yk?c?(1 — a;)C
9qj 0y (BC — b2)2
b—q* [bku(BC — b?) - m — akuB
(BC — b2)? k| (1 + 2) _
+ 2byk?0?(1 — a;)(AC —2yk?c%a(l1 — a) =
— bD)]
AB~ 252(1 — ) (<22 (B2 + b?) =
bg: 225+ yk202(1 — @) G2 (B2 + b2) = 0.
:BC b2 [k.u-l'zykz 2(1—(11)%] (11)
gq) = kuq; +yk?c2(1 — a))q;” Equation (11) can be rewritten as
al
ku(B +
0q; /0a;
_(BC — b)kuC + 2(AC — bD)yk?s*(1 — a;)C  b) [(1 +2) [ bZAkZ "‘Zk“('i(B J“)Z;
= (BC = 72 ola a
c 2 25201 — ) A2(B2 4 H2) = )
— T [k + 2)/k20'2(1 _ a,l)q;k] AB ] +yvk?o*(1 — a)A*(B* + b%) = 0.(11")

Therefore, from equation (8) we have:
2 *

BC — b2
+kuq; +yk?*o?(1 — ai)qf
el

[k + 2yk?0?(1 — a;))q}]

kaiu

+2
) [ku + 2yk?0*(1 — a;)q;]

Ofl'k‘blC
BC — b?

=0,
which is simplified to

— a;kuC
ky [(1 +/1)[ 2y kzaza (- a)qic
ABCq;‘] +yk%02(1 — a;)q;*(BC + b?) =
0.09)

Since firms are ex ante identical, we will focus
on symmetric equilibrium, where
i=aj=a;A=D=a—-(1-a)ku=
AB=C=Q2+v)b+y(1l—-a)’k?s?=B.
(10)

SQ

* * * A
We have q; = qj = q"(a,v) = 5.

Applying symmetry, from equation (9) the
first-order condition becomes:
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In order to analyze whether firms will
purchase insurance, we would like to
investigate the behavior of FOC (11°) at
a = 0. With respect to equations (10), we
denote

D>x
1]

Al _ =a—ku

jeo]}
o
1]

and

(12)
From the FOC(11’) we have

l§|a=0 = (2 +v)b + yk?c?.

aqol-a_q}f_l_ 09;
aq] Oa’i aa’i

*

FOClg=o = [

—kqiu

= [kuA(B + b)[(1 + A)b? — AB?]
+yk?a?A2(B* + b9)]| _,
- kudy (B, + b) [(1 + )b? — AE’OZ] +
vk202A,"(By’ + b?)

yk20250(§02+b2)

2 _
ku(Bo+b) +b

—  kuhy(By+b) [
AB,” - bz)]

= kula—kw)[B+v)b+yk?c?[{[(2 +
V)b + yk?a?]? — b2} A(v) — 2],(13)
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where

A(v) =
yko?(a-ku)[(2+v)b+yk?a?12+b?[(3+v)bu+ayka?]
u[(3+v)b+yk202]{[{(2+v)b+yk202]%2—b2}

(14)

Obviously, A(v) > 0.Fromequations (13) and
(14), we know that if 1 > A(v), FOC|4=o <
0,which implies that firms will not purchase
insurance at all. When A < A(v), firms will
purchase insurance.Therefore, A(v) is the
cutoff level of insurance costs that determines
whether firms will choose to invest in risk
management prior to product market
competition. This cutoff level of insurance
costs is a function of the degree of the
competitiveness of the product market
environment.

Now assuming that A < A(v), therefore firms
will choose to insure their potential losses, we
would like to analyze whether firms will select
full coverage in the risk management phase.
This requires us to investigate the behavior of
FOC (11°) at a = 1. Fromequations(10) we
know

A|a:1 = a,and§|06:1 = (2 + v)b.
Hence, from FOC (11°) we have

09104}  99i

FOCly=q = —ka?
|(Z—1 [aq] aal aal qll"‘
aq;
—aikp aal-]

Ulagi=aj=a=1

= ku(B + b)[(1 + D[b?A — kuB(B + b)]
— 14B?||

a=1

= bhuB+v)[A+D[a—-ku@+v)3+
v)] — 2a(2 + v)?]

= b3ku(3 +v)?[a(1+v) + ku(2 +
(15)

][A(v) - 4],

where

Figure 1 Critical Value v* for Insurance Coverage Choice
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a—-ku(2+v)(3+v)
GB+v)[a(1+v)+ku(2+v)]

A(w) =
(16)

From equation (15) we know that the
sign of FOC|,-, is the same as the sign of
Aw)—A. If A(v)—21<0, we have
FOC|4=1 <0, which implies that firms will
choose less-than-full coverage. If A(v) — A >
0, we have FOC|,—, = 0, which implies that
firms will choose to fully insure their potential
losses.

Denote f(v) = (3 + v)(2 + v).Solving for v*
such that f(v*) = a/ku,we have

pt = LIHE/DS (17)
You can see an illustration of f(v) and v* in
Figure 1. If v > v*, from equation (16) we
have A(v) < 0, which implies that FOC| =, <
0, so firms will only select partial, if not none,
insurance coverage of their potential losses. If
v < v¥,from equation (16) we have A(v) = 0.
In this case the equilibrium insurance coverage
firms purchase depends on the competitiveness
of the product market and the cost of insurance.
Given v < v*, when 1> A(v), firms select
partial insurancesince FOC|,=; < 0 ; when
A< A(v), we have FOC|y—, =0, which
implies that firms will select full insurance.
We summarize the results discussed above in
Proposition 1.

Proposition 1 (a) If A > A(v),firms do not
purchase insurance at all.Only when A <
A(v), do firms purchase insurance;

(b) Given A< A(v), when v >v*, firms
choose to only partially insure their potential
losses. If v <v*, then the equilibrium
insurance coverage that firms purchase
depends on the competitiveness of the product
market and the cost of insurance: when
A > A(w) firms select partial insurance; when
A < A(W) firms select full insurance.
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Proposition 1 states that the cost of
insurance and the competitiveness of the
product market environment jointly shape
firms’ insurance decisions. Obviously, the
higher the insurance costs, the less insurance
firms purchase. When the insurance is too
costly, firms choose not to insure at all. When
insurance is not too costly, there exists a
critical value of the competitiveness of the
product market, which determines whether
firms choose to acquire full or partial
insurance.When the product market where
firms compete is not so competitive® (v >
v*),even if the cost of insurance is below the
insurance purchase threshold (1(v)), the firms
will only select partial coverage. When the
product market is quite competitive (v < v*),
firms may still choose to partially insure if the
cost of insurance is not low (1 > A(v)); only
whenthe product market is competitive and the
cost of insurance is low, do firms choose full
insurance for the potential losses.

As you can see from Figure 1, f(v) is strictly
increasing for any v € (—1,1),the interval of
possible conjectural variations we assumed
that covers all market environments which we
are interested to study. From equations (16)
and (17), we can see how changes in a affect
the threshold levels ----v* andA(v).Whena €
[2ku,12ku],v* falls within (—1,1). If
a < 2ku, we have v* < —1; and A(v) <
0,vv € (—1,1). In this case Proposition 1
implies that firms never purchase full
insurance. If a > 12ku,we have v* > 1; and
A(v) > 0,vv € (—1,1). In this case, according
to Proposition 1, firms may purchase full
coverage when insurance costs fall below
A(v). We summarize this in the following
corollary:

6
Remember that a lower v represents a more
competitive market environment.
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Corollary 1lifa < 2ku, firms never acquire
full insurance. If a > 12ku, firms may
purchase full coveragewhenthe insurance
costs are low-—- 1 < A(v). Ifa € [2kp, 12ky],
firms’ insurance decisions are described by
Proposition 1, depending on v and A.

When the market size is small, the equilibrium
production scale accordingly will not be large.
This implies that the risk exposure in the
product competition is limited since the risk
exposure is proportional to the production
scale. Therefore, it never pays off for firms to
fully insure in a small market. By the same
token, in a large market, when facing high
competitive pressure and a not-so-expensive
insurance supply, firms may purchase full
coverage since firms will produce large scale
output in a large market, subjecting themselves
to a high degree of risk exposure.

We would like to further investigate the
impact of the competitiveness of the product
market on the cutoff levels characterizing
firms’ risk management strategies. From
equation (14), we have:
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i _ o 24 B, bu (B — b?
u(Bo + b)(Bo” — b?)(2vka*AoBob + bu) —[ vko Moo 2] ("= 07)
T = +(@B +v)b’u+ ab*yvko®]|+2u(B, + b)Byb
- - — :
1B + b) (B — b2)|
~ 2 . ko?A,B,” (Bo — b)
bu(Bo + b){(By~ — b*)(2yka?4,B, + b2 —[ Yo “£oBo H _
~ 1(Bo ){( 0 )(2y 0bo ) +(3 + v)b%u + ab?yko?| | +2B,

[u(Bo + BY(By” — b%)]

(B, — b) [ZykJZAOEOZ + b?uBy + 2yka?AyBob + b3 — yko?AyB," — (3 + v)b3pu — abzykJZ]
—-2B, [ykaz/ioﬁ'oz + B+ v)b3u+ abzkaZ]

u(Bo + b)(By” — b2)?

-4 yk02A0§02 + Zka'Z/IOEOb =4 yk02A0§02
b (BO - b) ~ - ZBO
—ab?*yka? + b?u(By — (2 + v)b) +(3 + v)b3u + ab?*yka?
u(Bo + b)(By” — b2)?

b{(Bo — byvko? (AoBy" + 2A0Bob — ab® + b?uk ) — 2B, [yka?AoBy” + (3 + v)bu + abvko?|}
u(Bo + b)(By” — b?)?

b {ykaZ(E’O = b) (AeBy” + 240Bob — b?Ay) — 2B, [ykazfioéoz + 3+ v)b3u+ abzykaz]}
u(Bo + b)(By” — b?)?

b {ka'Z I:(EO - b)AO (BOZ + Zgob - bZ) - 2A0§03 - Zabzgo] - 230(3 + U)b3‘ll}
u(Bo + b)(By” ~ b)?

B b{yka?|~(Bo—b)Ao(By”+b%)~2b?By(A+a)|~2Bo(3+v)b3p}

B u(Bo+b)(Bo”~b?)? <0 (18)

We obtain the inequality by the assumptions Al and A2,and the fact that Ay, By, By — b, By + b,and 3 +
vare all positive.

Similarly, from equation (16), we have

Aw)

—B+v)al +v) + ka2 + Wku + 20) — [a — ku2 + )3 + )] [
{B+v)[a(+v) + ku(2 + v)]}?

a(l1+v)+ku(2+ v)]
+(3+v)(a+ kp)

_ =@+ v)a(l+v) + ku(2 + v)]ku(5 + 2v) — [a — ku(2 + v)(3 + v)][2a(2 + v) + ku(5 + 2v)]
B {B+v)[a(l+v) + ku(2 +v)]}?

_ —ku(5+2v)[a(1+v)B +v) + ku(2+v)B +v) +a—ku(2+v)3 +v)] —2a(2 + v)[a — ku(2 + v)(3 + v)]
B {B+v)[a(l +v)+ ku(2 +v)]}?

_ —aku(5+2v)(2 + v)? - 2a(2 + v)[a — ku(2 + v)(3 + v)]
B {B+v)[a(1+v) + ku(2 + v)]}?

< Owhenv < v*. (19)

We obtain the inequality because, first, the
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denominator is positive;and second, in the
numerator, the first term is negative, and the
second term is also negativewhen v < v™.

Since A(v) is the cost-of-insurance threshold
characterizing firms’ decision whether to
acquire insurance, and A(v) is the cost-of-
insurance threshold characterizing firms’
decision whether to select full coverage, we

have the following proposition from
inequalities (18) and (19):
Proposition 2The more competitive the

product market is, the more likely firms choose
to insure their potential losses.Furthermore,
when v < v*, the morecompetitive the product
market is, the more likely firms select full
coverage.

Proof of Proposition 2 follows from the
inequalities (18) and (19), and Proposition 1.
By inequality (18), a lower v, which represents
a more competitive product market
environment, leads to a higher A, thus a higher
likelihood of satisfying A < A, which triggers
insurance purchase according to Proposition 1.
Similarly, by inequality (19), given v < v*,a
lower v leads to a higher A, thus a higher
likelihood of satisfying 4 < A, which triggers
full coverage selection according to
Proposition 1.Proposition 2 illustrates that
higher competitive pressure drives more
strategic demand for insurance.

Discussion: The Case ofy — 0

It would be interesting to examine how firms’
insurance decisions are influenced by purely
strategic factors characterized in the product
market competition, absent any risk version
considerations. Here I first discuss the case of
the risk aversion parameter y approaching zero.

In the three critical values
characterizing firms’ optimal insurance
decisions, both v* and A(v) are independent
of y.According to Proposition 1, this implies
that given firms will acquire insurance,
whether they will select partial or full
coverage does not depend on risk version at all,
but only depends on the insurance costs and
the competitiveness of the product market ----
a pretty counter-intuitive result implied from
our analysis.

From equation (14), we know that

1 1
(14+v)(3+v) > 8’ Vv €

(=1,1). This implies that firms will always

lim,_,o ) =
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purchase insurance if 4 < 1/8, according to
Proposition 1. Moreover, lim,_, A(w) is
decreasing in v, which implies that the more
competitive the product market is, the more
likely firms will acquire insurance, by
Proposition 1. We summarize the results in the
following corollary.

Corollary 2 (a) Given that firms will acquire
insurance, whether they will select partial or
full coverage does not depend on the risk
aversion parameter, but only on the cost of
insurance and the competitiveness of the
product market;

(b) When y -0, firms  likelihood of
purchasing insurance is increasing in the
competitiveness of the product market
environment, and they will always purchase
insurance if 1 < 1/8.

4. The Case of No Risk Aversion

In this section, in order to focus on the pure
strategic effect of corporate insurance on the
product market competition, filtering any risk
version considerations, we study the case of no
risk aversion in a simplified version of the
model where the risk (o) itself does not affect
firms’ insurance selection per se.

The framework is basically the same as
before, except that given the insurance
coverage, @;, chosen at period 1, firm i’s
expected payoff in the second period is

Vi(qi.qj, ;) = (a—bXEiq:)q — (1 —
a;)kq;u.(20)

Accordingly, the firm’s expected payoff net of
the insurance premium in the first period is

”i(ai:aj) = (a - bZi2=1 q;)ql'* -
(1 —apkqip— (1 + Dagkq;p.(21)

In the second period, firm i chooses its output
level to maximize its expected payoff

Maxqui(CIi; qj, “i)-
The first-order condition (FOC) entails:

aVi/9q; = a— (1 — a)kp — (2 + v)bq; —
bg; =0, (22)
is  the

where, again, v conjectural

variationsparameter.

A similar first-order condition for firm
Jj’s output choice in the second period entails
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Vi/dq; = a— (1- a]-)ku —(2+v)bq; —
bg; =0. (23)

The equilibrium output levels as the
solution to the equations (22) and (23) are
given by

ql* (air ajl 1])

B Q+v)la— A —a)ku] — [a - (1 - aj)ky]
= max bB+v)(1+v)

0> ;
q]‘f (ai, aj, v) =
max ((2+v)[a—(1—aj)ku]—[a—(l-“i)ku] ’ 0) _

b(3+v)(1+v)
(2+v)D-A

max (b(3+v)(1+v) ’ 0)'(24)

For the symmetric case wherea; = a; = a,we
have

B Q+v)A-D
- max (b(3 + )1 +v)

a-(1-a)ku

x _ 2[a—(1-a)ku]
Gy o and Q7=

q"(a,v) = b(3+v)

(25)
We have the following lemma:

Lemma 2In the case of no risk aversion, given
the insurance coverage firms purchased in the
first period,

(@) 9q;/0a; = 0;0q;/da; < 0.In particular,
ifa; >2+v)a;+ (1 +v)%,q}‘ =0, and

s _@WATD g other words, a firm

U = e
with an insurance coverage sufficiently higher
than the one selected by its rival may
effectively drive out the rival and achieve
monopoly;

(b) 0q;/0a; is decreasing in v;dq;/dq; is
increasing in v;

* . . _(1_ i)k
(c) dq;/0v <0 if and only zfﬁ
2(2+v) . . . .
Groar) e if and only if the relative

insurance commitment effect is greater than
the competitive pressure effect. In particular,
9q;/9v < Owhena; > aj;

(d) For the symmetric case where a; = aj =
a,0Q*/0a > 0,0Q*/0k <0, and dQ*/dv <
0.

Proof: See Appendix B.[]

J
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Lemma 2(a) confirms the strategic effect of
corporate insurance in the product market
competition in the case of no risk aversion.
Especially, when the asymmetric commitment
advantage through insurance is sufficiently
great, a firm may successfully drive out its
rival and attain monopoly. This implies that
investment in risk management may be used as
an exclusionary deviceby incumbent firms to
prevent entry or induce exit of rivals if firms in
the market are subject to differential liquidity
constraints such as that supposed in the “long-
purse” (or “deep-pockets™) theory in industrial
organization (see, for example, Tirole (1988),
Benoit (1986), and Telser (1966)). Lemma
2(b) tells us that the strategic commitment
effect of insurance is monotonically increasing
in the competitiveness of the product market
environment. A fiercer product market
competition makes the strategic commitment
effect of corporate insurance more salient.
Lemma 2(d) states that a higher sensitivity of
risk exposures to the production scale, or a less
competitive market environment leads to
reduced output levels in the symmetric
equilibrium. According to Lemma 2(c), for
given  asymmetric  insurance  coverage
selections, the effect of competitiveness of the
product market environment on the output
choices depends on firms’ relative insurance
coverage selections, and the competitiveness
of the product market. In particular, a firm
with relatively higher insurance coverage will
be more aggressive as the product market
environment becomes more competitive.

In the first period, firm i selects insurance
coverage a; to maximize its expected payoff

Maxgmi(a;, a;) = Vi(qi, 4}, ;) — (1
+ Daikq; .

The first-order condition entails

av; 3‘1} av; _ *
34, 9 +——=0+Dkuq; — (1 +
dq; _
Da;ku P 0, (26)
where we omitted a term 9vida; since
0q; 0a;

avi(a;i.qj.a:)

34, = 0 by equation (22).

Using the definition of Vi(qi,qj,al-)given in
equation (20), and the definitions ofg; and q;
given in equations (24), we can simplify
equation (26) as
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bg; —bAB+v)(1+v)q; —(A1+ 12+
v)kua; = 0.(27)

Again, we will focus on symmetric
equilibrium. Therefore, @; = @; = a,andq; =
q]‘f =q"(a,v) = M. Substituting these

b(3+v)
into equation (27), we have

*

a =

. 1-A(3+v)(1+v) a—-ku
min (max (v2+517+5+/1(3+v)(3+2v) ku ' 0) D
28)

Denote

) = rmany @
9IW) = sy @
and

(1) = /1 + % —2,whend > 0.  (30)

Then we have the following proposition:
Proposition 3 In the case of no risk aversion,

(a) given the competitiveness of the product
market as represented by v, firms will acquire
insurance when A < g(v),i.e., when the cost of
insurance is low compared to its strategic
commitment effect; given the cost of insurance
as represented by A > 0, firms will acquire
insurance when v <v(1), ie., when the
product market is more competitive than
represented by v(1).

(b) The more competitive the product market
is, the more likely firms will purchase
insurance. Furthermore, the insurance
coverage firms select is increasing in the
competitiveness of the product market.

(c) Given firms will purchase insurance, the
coverage they select is increasing in the
market size, and is decreasing in the
sensitiveness of risk to the production scale.
Proof: See Appendix C.[]

Proposition 3 states that even when
there is no risk aversion in the utility function,
firms may still acquire insurance, for the
strategic effect in the product market.
Similarly, the cost of insurance and the
competitiveness of the product market
environment jointly shape firms’ insurance
decisions. When the cost of insurance is less
than the strategic benefit of insurance, or when
the product market is quite competitive, firms
will purchase coverage for their risk exposures.
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Both the likelihood and the coverage selected
are  monotonically increasing in the
competitiveness of the product market.
Moreover, the equilibrium insurance coverage
is increasing in the market size, but decreasing
in the sensitiveness of risk to the production
scale. The latter is because the equilibrium
production level is decreasing in the risk
sensitiveness.

5. Empirical Test
From the theoretical results, we have and will
test the following hypotheses:

Hypothesis 1: Given the cost of insurance,
more intense product market competition
faced by firms induces them to purchase a
higher level of insurance coverage.

Hypothesis 2: Given the cost of insurance,
firms will choose a higher level of insurance
coverage as the size of product market in
which they operate increases.

Hypothesis 3: Provided that product market
characteristics remain unchanged, as the cost
of insurance increases, the amount of
insurance demanded by firms will decrease.

5.1. Data and Empirical Methodology

In order to test the implications of our
theoretical model empirically, we examine the
demand for reinsurance by U.S. primary
insurers. Although it would provide a more
general test on corporate demand for insurance
to utilize data on insurance purchases by
general firms as in recent studies such as Zou,
Adams, and Buckle (2003,using Chinese data),
Regan and Hur (2007, using Korean data), and
Michel-kerjan, Raschky, and Kunreuther
(2009, using U.S. catastrophe insurance data),
we will focus on the property-liability
insurance industry due to data limitations, as
in most empirical studies on this subject
(Mayers and Smith, 1990; Garven and Lamm-
Tennant, 2003; Cole and McCullough, 2006;
Powell and Sommer, 2007). However, it
should be emphasized that, to our knowledge,
our empirical analysis is the first study that
incorporates product market environment
factors - the competitiveness and size of the
market in which firms operate - and the costs
of reinsurance that are defined as firm-specific
based on detailed information about
reinsurance transactions of primary insurers
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and their affiliated groups if they belong to
any.

As in previous studies that utilize the
insurance industry to test corporate demand
for insurance, our dependent variable, REINS,
measures how much portion of the total
premiums of an insurer, which is the sum of its
direct premiums written and reinsurance
assumed, is ceded either to affiliates or to
external companies. We also estimate the same
equation with the ratio of reinsurance
premiums ceded only to external companies,
EXT REINS, because insurers might have
different incentives to purchase external
reinsurance from those to transfer premiums to
affiliates as concretely examined in Powell
and Sommer (2007).

In our study, independent variables of
main interest are product market related
variables. Given that there are significant
differences between different lines of business
and states, we define a product market in
which primary insurers operate as a market
segmented by lines of business and states and
compute its market size and concentration
measures, such as the Herfindahl-Hirschman
index (HHI), the four-firm and ten-firm
concentration ratios (CR4 and CR;y). More
specifically, market size that represents the
density of consumers in a market is measured
by taking the sum of direct premiums written
for firms operating in a given market. Market
concentration measures enumerated above
have been widely used to measureproduct
market competitivenessin many studies. The
underlying idea behind these measures is that
lower concentration reflects a higher degree of

market competition among firms in the market.

After obtaining market size and concentration
variables for each market, we construct firm-
specific market related variables by computing
the weighted averages of these variables over
all the markets in which an insurer is doing
business. Here, the weight for each market is
the portion of direct premiums written in that
particular market for the insurer. We thus

obtain  firm-specific market size and
concentration ratios and label them as
MKTSIZE, CONC HHI, CONC CR4,

CONC _CRI0, respectively, where MKTSIZE
is log transformed because of itsskewness to
the right. Given that most primary insurers
tend to diversify their business for the purpose
of risk pooling,’ the firm-specific variables

"In our sample, the average number of lines of
business for which a primary insurer is operating
is 6 and that of states is 14.
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above are expected to capture the overall level
of market demand size and market
competitiveness for each insurer. Based on the
results of our theoretical model, we expect a
positive relation between MKTSIZE and
reinsurance demand and a negative relation
between either of market concentration
variables and reinsurance demand.

We now describe how to measure
reinsurance supply side variables that captures
the cost of reinsurance and the financial status
of reinsurers in our analysis. Cole and
McCullough (2006) show the importance of
incorporating reinsurance industry factors in
the equation for reinsurance demand by
primary insurers. However, in contrast with
their study utilizing reinsurance industry
average factors that are identically applied to
all primary insurers, we consider differences
across firms in terms of the source of
reinsurance supply. Each firm may cede its
premiums either to its affiliates or to U.S. or
non-U.S. unaffiliated insurers. If the financial
status of its affiliates or its reinsurance
partners outside of its group changes, the
insurer will take into account that situation
when it decide the amount of reinsurance
ceded. Since the status of affiliates or that of
reinsurance partners varies across insurers, we
can capture firm-specific reinsurance supply-
side changes that may affect their demand for
reinsurance. To do so, we use the combined
ratio and the development of loss reserves as
in Cole and McCullough (2006). The
combined ratio of a firm, which includes both
underwriting expenses and loss ratios, is
negatively associated with the price of
insurance provided bgy the firm (Cole and
McCullough, 2006). © Thus, we expect to
capture the cost of reinsurance by measuring
the overall levels of combined ratios of
affiliates and those of unaffiliated reinsurance
partners. The loss development (the 2-year
loss development in our analysis) shows
whether or not the firm successfully
anticipates and prepares for claim payments.
Note that a positive (negative) value indicates

¥ A more standard measure would be the
economic premium ratio that is often used in the
literature (e.g., Winter, 1994; Cummins and
Danzon, 1997; Cole and McCullough, 2006)
because it reflects the present value of expected
loss cash flows whose patterns vary with lines of
business. However, our regression results show
that the measures based on the combined ratio
are enough to show the implications of the cost
of reinsurance.
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that the firm has been under-reserving (over-
reserving). As in Cole and McCullough (2006),
this loss development variable is used not only
as a firm-specific control variable influencing
the demand for reinsurance by primary
insurers, but also as anindication of a
reinsurer’s financial status. The former is
because insurers under-reserving are expected
to demand more reinsurance to complement
reserving errors, whereas the latter is
suggested by prior studies (e.g., Petroni, 1992)
that show that financially troubled insurers are
more likely to understate loss reserves.

To obtain the group level variables,
we identify which firms engage in reinsurance
transactions within the group more heavily
using the variable of reinsurance assumed
from affiliates and then compute the weighted
averages of combined ratio and loss reserve
developmentso as to reflect the status of those
firms assuming more reinsurance from
affiliates with higher weights. These group
status variables are denoted
byGROUP_COMB and GROUP_LOSS DEV
and included in the regression after being
multiplied by group dummy variable,
G DUMMY, which is one only if the firm
belongs to a group and zero otherwise.

In addition to reinsurance pooling and
transactions ~ with  affiliates, many of
reinsurance transactions of primary insurers
occur with U.S. unaffiliated insurers, which
are a professional reinsurer or another primary
insurer.” Based on the data on reinsurance
transactions in Schedule F (Part 3) of the
NAIC database, we identify to whom and how
much a primary insurer transfers its premiums
among U.S. unaffiliated insurers. We then
compute the weighted averages of combined
ratios and loss development of those
unaffiliated reinsurance partners with which
the primary insurer transacts by placing a
higher weight on a firm assuming more
reinsurance. The first variable,
US UNAFF _COMB, is used to capture the
firm-specific cost of reinsurance that the
primary insurer faces for ceding its premiums
to those U.S. unaffiliated insurers, whereas the
second variable, US UNAFF LOSS DEV,
may reflect the financial quality of its
reinsurance partners. The last source of

° Of reinsurance transactions with U.S.
unaffiliated insurers, 30-40 percent occur among
primary insurers based on the NAIC or A.M.
Best definition of professional reinsurers.
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reinsurance supply to be considered in our
analysis is non-U.S. reinsurers. Due to data
limitations, we are only able to measure the
average combined ratios of non-U.S.
reinsurers among the top 100-150 reinsurers
around the world, NONUS COMB, and
include  this  variable multiplied by
NONUS DUMMYin the regression that is one
only if the primary insurer purchases
reinsurance from a non-U.S. reinsurer and zero
otherwise.

Our empirical approach to examine
the demand for reinsurance by primary
insurers is presented by the following
equations that are estimated by ordinary least
squares (OLS) regression with standard errors
that are robust to clustering at the firm level.
The dependent variable, REINS;;, represents
the overall reinsurance ratio for insurer i in
year t. As mentioned earlier, we also test the
demand for external reinsurance,
EXT_REINS;, , with the same set of
independent variables.

REINS;; =

Bo + f1CONC; + foMKTSIZE;, +
p3G_DUMMY;, * GROUP_COMB;, +
BsG_DUMMY;; * GROUP_LOSS_DEV;; +
BsUS_UNAFF_DUMMY;, *
US_UNAFF_COMB;; +
BsUS_UNAFF_DUMMY;; *
US_UNAFF_LOSS_DEV; +
B,NONUS_DUMMY;; * NONUS_COMB, +
¥ Xie + 8¢ + & (31)

Based on the discussion above, our
main independent variables are explicitly
specified in the equation. Note that the
variables of market concentration and size are
firm-specific and that we expect to see a
negative impact of the former and a positive
impact of the latter on reinsurance demand.
The next five variables attempt to capture the
cost of reinsurance offered by reinsurance
partners, proxiedby the negative of the
combined ratio, and their financial status,
measured by theloss development, especially
by distinguishing three channels of reinsurance
supply. Both our model and prior studies
predict a negative impact of reinsurance cost
variable, that is, positive signs of 3, S5, and
B,. If ceding companies care about the
financial soundness of affiliates and
unaffiliated reinsurance partners and the loss
development is negatively associated with a
firm’s financial quality, the demand for
reinsurance through that channel will decrease,



Product Market Competition and Corporate Demand for Insurance

thereby negative signs of 8, and f.

Xi+is a vector of other firm-specific
factors that are known to affect reinsurance
activity from prior studies, such as a firm’ssize,
ROA, leverage, tax-exempt investment, loss
development, catastrophe exposure, line of
business and geographic Herfindahl indexes,
group affiliation, organizational form, and line
of business controls. Finally, §; represents
year fixed effects, and &;; is a random error
term. "

Our sample used in the empirical
analysis is obtained from the National
Association of Insurance Commissioners
(NAIC) database for the years 1995 through
2008. The data on the combined ratios of non-
U.S. reinsurers that are the top 100-150
reinsurers around the world are obtained from
Standard and Poor’s Global Reinsurance
Highlights (1998-2009 editions). We remove
consolidated financial data for insurance
groups and observations with non-positive
assets, surplus, and premiums earned. Since
our analysis intends to look at reinsurance
decisions by primary insurers, professional
reinsurers, which are identified by the NAIC
definition or the A.M. Best deﬁnition,11 are
excluded from the sample. To avoid the effects
of extraordinary operating behaviors, we also
exclude insurers with non-positive direct
premiums written, those whose status is
identified as inactive, and those with
reinsurance ratios that are not between zero
and one. We then winsorize several firm-
specific variables to remove the potential
effects of outliers, including assets, premiums
earned, surplus, ROA, 2-year loss
development, leverage, combined ratio, at the
2 percent and 98 percent levels for each year.
The final sample consists of 2,996 U.S.
primary insurers and 26,668 firm-year

®To control for potential endogeneity, we use
lagged independent variables as suggested by
prior studies (e.g., Cole and McCullough, 2006).
However, our main results still hold with non-
lagged independent variables.

“Cole and McCullough (2008) summarize and
compare different definitions of professional
reinsurers from prior studies, including the
NAIC definition — any firm in which reinsurance
assumed from non-affiliates is more than 75
percent of reinsurance assumed from non-
affiliates plus direct business written — and the
AM. Best definition — any firm in which
reinsurance assumed from non-affiliates is more
than 75 percent of reinsurance assumed from
affiliates plus direct business written.
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observations from 1995 to 2008.
5.2. Empirical Results

Table 2 provides
statistics for the wvariables used in the
regression analysis. First, our dependent
variables are shown in the top of the table. The
average ratio of reinsurance ceded either to
affiliates or to external insurers is 0.3796,
whereas that of reinsurance ceded only to
external insurers is 0.1715. Independent
variables are classified into three categories —
insurance market related variables, reinsurance
supply side variables, and other firm-specific
controls. The first four variables alternatively
measure the weighted average of market
concentration where the weights are the
proportions of direct premiums written in
specific markets for each firm. Accordingly,
these variables are expected to capture the
overall level of market competition that an
insurer operating in different states for several
lines of business faces. Given that a HHI index
below 0.15 or a four-firm concentration ratio
below 0.5 largely indicates low market
concentration, primary insurers, on average,
confront intense market competition. Of the
entire observations, 63 percent are those of
affiliated firms that engage in internal
reinsurance  activity, 72 percent cede
premiums to U.S. unaffiliated insurers, and 51
percent transactwith a non U.S. reinsurer. The
weighted average group combined ratio is 1.06,
whereas that of U.S. unaffiliated reinsurance
partners is 1.18 and the average combined
ratio of non-U.S. reinsurers is 1.02. Contrary
to Cole and McCullough (2006), the difference
in the average combined ratio between non-
U.S. reinsurers and U.S. unaffiliated insurers
assuming reinsurance is negative. The reason
might be different sample periods or that the
latter combined ratio is not simply an average
of all the U.S. reinsurers, but the weighted
average combined ratio of firm-specific
reinsurance partners. Using the 2-year loss
development variable, we can say that
affiliated groups and U.S. unaffiliated
reinsurance partners, on average, over reserved
during the sample period, which implies the
overall sound financial performance of the
reinsurance supply-side even though there
might be some fluctuation over time. The
statistics for other firm-specific controls are
similar to those in other studies (Cole and
McCullough, 2006; Powell and Sommer,
2007).

the summary
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Results for the regression equation
(31) in which the dependent variable is the
total reinsurance ratio, REINS, are shown in
Table 3. Note that the three regressions are
distinguished by the alternative market
concentration variables and that the results are
very similar in these specifications. To begin
with, we find that firm-specific control
variables, which are included based on prior
studies, show fairly consistent results. The
significant coefficients on size and leverage
are consistent with those of prior studies that
test the hypothesis that insurers with higher
default risk tend to purchase more reinsurance.
Consistent with the results of prior studies,
insurers with higher catastrophe exposures and
lower concentration in terms of business mix,
geographically less concentrated insurers,
those under-reserving more, stock insurers,
and those affiliated demand more reinsurance.
Only the effects of return on assets and tax-
exempt investments are different from those
found in the literature.'?

As noted earlier, ourmaininterest
concerns insurance market related variables
that are defined as firm-specific. The results
provide strong support for our predictions
from the model regarding the intensity of
market competition and market size. As
predicted by our theory, the coefficient of the
firm-specific level of market concentration is

2The return on assets, which is included based
on the underinvestment hypothesis that
reinsurance is used to reduce the likelihood of
rejecting positive net present value projects
(Cole and McCullough, 2006), is significantly
positive in contrast with the prediction. As Cole
and McCullough (2006) point out, it could be
because of the inclusion of both return on assets
and leverage. Dropping ROA does not change the
results except for the effect of tax-exempt
investment. In our results, tax effect turns out to
be significantly negative. The theory of Garven
and Lamm-Tennant (2003) predicts higher
demand for reinsurance by insurers with greater
tax favored assets, thereby a positive association
between reinsurance demand and tax favored
assets. However,they and Cole and McCullough
(2006) do not find evidence to support the
hypothesis. Powell and Sommer (2007) find a
significantly positive tax effect only for internal
reinsurance. Our negative effect might be the
interaction between ROA and tax-exempt
investments, as the significance of tax-exempt
investments disappears in the regression that
drops ROA.
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significantly negativeat the 10% level,
whereas the coefficient of market size variable
is positive and significantat the 10% level.
Thus, these estimates suggest that greater
market competition and greater market size
lead to greater reinsurance demand. In
addition, it should be emphasized that
reinsurance supply side variables are largely

found to significantly affect reinsurance
demand by primary insurers. First, the
coefficients of GROUP_COMB  and

US UNAFF _COMB are significantly positive
at the 5% and 1% level, respectively, thereby
implying that regardless of whether affiliates
or U.S.  unaffiliated insurers provide
reinsurance, the demand for reinsurance
decreases as the cost of reinsurance increases.
However, the price of a reinsurance
contractoffered by non-U.S. reinsurers does
not significantly affect the overall demand for
reinsurance.

The variables capturing the financial
status of reinsurance partners,
GROUP _LOSS DEV and
US UNAFF _LOSS DEV, are found to be
significantly positive and negative (at the 10%
and 5% level, respectively). As discussed
earlier, higher loss development implies poor
financial status of reinsurance partners, which
may, in turn, decrease the demand for
reinsurance. However, there might be a
substitution effect between reinsurance
transactions through affiliates and those with
U.S. unaffiliated insurers because our
dependent variable combines both internal and
external reinsurance in the regressions in
Table 3. That is, for example, if affiliates
undergo financial difficulties, insurers may not
only reduce internal reinsurance, but also
increase external reinsurance at the same time.
The combined effect for transactions within
the group turns out to be positive, that is, the
substitution effect is dominant, whereas the
combined effect for reinsurance purchases
through U.S. unaffiliated insurers appears to
be negative, that is, the increase in the demand
for internal reinsurance does not dominate the
reduction in the demand for external
reinsurance when U.S. unaffiliated reinsurance
partners have some financial difficulties.

Furthermore, the estimated effects of
these main variables are also economically
significant. From the coefficients in

1 The economic effect of an independent
variable is measured as the estimated coefficient
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specification (1), a one standard deviation
increase in the index of market competition
faced by a primary insurer, captured by the
negative of CONC _HHI, is associated with a
2.3% of one standard deviation increase in
reinsurance demand. A one standard deviation
increase in market size (log-transformed),
MKTSIZE, increases the reinsurance ratio by
6.8%. The coefficients on GROUP_COMB
and US UNAFF COMB can be interpreted as
an 8.8% and 7.8% reduction in reinsurance
demand when the cost of reinsurance offered
by affiliates and U.S. unaffiliated insurers,
respectively, increases by one standard
deviation. A one standard deviation
deterioration in the overall financial status of
affiliates, measured by GROUP_LOSS DEY,
increase the reinsurance ratio by 2.3%,
whereas that of U.S. unaffiliated reinsurance
partners, captured by US UNAFF LOSS DEV,
lowers it by 3.7%. Given that the economic
effects of the loss-developmentand catastrophe
exposure are 4.9% and 3.7%, it can be argued
that the firm-specific market related variables
and reinsurance supply side variables also
have considerable explanatory power even
compared to other control variables suggested
by prior studies.

The next set of regressions in Table 4
analyzes the demand for external reinsurance
for the purpose of comparison. First, market
competition shows both significantly and
economically greater impact on external
reinsurance than it does on total reinsurance
including both external and internal
reinsurance, whereas the significance and the
size of economic effect of market size is
reduced compared to the results in Table 3.
Second, comparing the coefficients of
reinsurance cost variables in Table 3 and Table
4, one can see the opposite sign of the
coefficient on GROUP_COMB. If reinsurance
can be obtained through affiliates at a cheaper
price, that is, higher GROUP_COMB, the
demand for external reinsurance is found to
decrease. The cost of reinsurance provided by
U.S. unaffiliated insurers have greater
economic effect (17.7%), which is grater than
the economic effect of size, -13.5% (the
largest effect among other firm-specific
controls). Moreover, the cost of
reinsurancethat is incurred in the contract with
non-U.S. reinsurers, NONUS COMB, shows
significant (at the 1% level) and economic

multiplied by the ratio of the standard deviation
of the independent variable to the standard
deviation of the dependent variable.
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impact of 2.9% on external reinsurance. The
financial status of affiliates loses explanatory
power for external reinsurance, but the sign
change of the coefficients in specification (2)
and (3) in Table 3 and 4 may imply that
insurers alternatively use external reinsurance
when their affiliates have financial difficulties.
Changes in the estimates of other firm-specific
controls are consistent with the results of
Powell and Sommer (2007) that estimate
external reinsurance demand separately. Taken
together, the empirical results provide strong
evidence for the predictions of our theory
regarding the effects of market competition
and market size as well as those of reinsurance
cost. Furthermore, we complement prior
empirical studies that examine reinsurance
demand by taking into account the variables
related to primary insurance markets (product
markets) and reinsurance supply side variables
that reflect differences across firms.

6. Conclusion

We show in this article through a simple
conjectural variations model that the external
product market environment plays an
important role in firms’ insurance decisions.
Interestingly, there exists a monotonic relation
between firms’ insurance coverage selections
and the competitiveness of the product market
environment where firms compete. A more
competitive product market induces firms to
transfer more of their risk exposures to the
insurance companies. The interaction of the
strategic effect of insurance, the cost of
insurance and the competitiveness of the
product market leads to this clear prediction of
the influence of the product market
environment on firms’ risk management
strategies. The monotonic relation holds true
no matter whether firms exhibit risk aversion
or not in their preferences. This empirical
prediction would be convenient for analyzing
corporate risk management in a broader
framework that is not restricted to financial
hedging as considered in most of the literature.
Our empirical tests using the data from the
insurance industry provide strong support of
the theoretical predictions.
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Appendix

Table 1 Variable Definitions

Variables

(Dependent Variables)

REINS: Premiums ceded/(direct premiums written and reinsurance assumed)
EXT_REINS: Premiums ceded to affiliates/(direct premiums written and reinsurance assumed)

(Insurance Market Related Variables)

CONC_HHI: }; w;HHI; where irepresents each specific market segmented by states and lines of business,

w;is the portion of direct premiums written of the insurer in the specific market, and HHI; is the Herfindahl index
of the specific market

CONC_CRA4: };; w;CR4; where CR4; is the four-firm concentration ratio of market 7.

CONC_CR10: }}; w;CR10; where CR10; is the ten-firm concentration ratio of each market i.
MKTSIZE: }; w;MKTSIZE; where MKTSIZE; is the sum of direct premiums written of all insurers operating in market i.

(Reinsurance Supply Side Variables)

GROUP_COMB: ¥ ; w;COMB; where j represents each firm assuming premiums of other affiliates within the group in
which the insurer belongs to, wj is the ratio of firm j’s assumed premiums from affiliates to the sum of premiums from
affiliates for all the firms within the group, and COMB; is the combined ratio of firm ;

GROUP_LOSS_DEV: };w;LOSS_DEV; where LOSS_DEV; is the 2-year loss development of firm j belonging to the same
group as the insurer

US_UNAFF_COMB: ¥, w; COMB,, where k represents each U.S. unaffiliated firm to which the insurer cedes its premiums,
wy, is the ratio of the insurer’s premiums ceded to firm & to the insurer’s total premiums ceded to U.S. unaffiliated firms, and
COMBj, is the combined ratio of firm k&

US_UNAFF_LOSS_DEV: ¥, wLOSS_DEV, where LOSS_DEV, is the 2-year loss development of firm k, whichis the
insurer’s reinsurance partner that is not affiliated to the same group as the insurer

NONUS_COMB: Average combined ratio of non-U.S. reinsurers that are the top 100-150 reinsurers around the world

US_UNAFF_DUMMY: Dummy variable equals to one if the insurer is contracting with any U.S. unaffiliated insurers
NONUS_DUMMY: Dummy variable equals to one if the insurer is contracting with any non-U.S. reinsurers

(Other Firm-specific Controls)

SIZE: Natural logarithm of admitted assets

ROA: Net income/admitted assets

LEV: Direct business written/surplus

TAX-EXEMPT: Tax-exempt investment income ( = bond interest exempt from federal taxes plus 70% of dividends

received for common and preferred stock)/total investment income

LOSS_DEV: The development in estimated losses and loss expense incurred 2 years before the current year and prior year
scaled by surplus

CAT_EXPOSURE: The percentage of direct premiums written by the insurer in Gulf Coast and Atlantic Coast states (TX,
LA, MS, AL, FL, GA, SC, NC, and VA) in several related property lines (fire, multiple peril crop, farmowners,

homeowners, and commercial multiple peril, ocean marine, and auto physical damage) plus the percentage of premiums in
earthquake insurance

LB_HERF: Line-of-business Herfindahl index
G_HERF: Geographic Herfindahl index
G_DUMMY: Dummy variable equal to one if the insurer is affiliated to a group

STOCK_DUMMY: Dummy variable equal to one if the insurer is a stock company
LINE1-LINE26: Fire, Allied lines, Farmowners, Homeowners, Commercial, Mortgage guaranty, Ocean marine, Inland
marine, Financial guaranty, Medical malpractice, Earthquake, Group A&H, Credit A&H, Other A&H,

Workers' compensation, Other liability, Products liability, Auto liability, Auto physical damage, Aircraft, Fidelity,
Surety, Glass, Burglary and theft, Boiler and machinery, Credit
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Table 2 Summary Statistics(Sample period: 1995-2008)
Table 2 provides summary statistics of the main variables used in the regressions. The definitions of the
variables are in Table 1.

Variables N Mean  Std. Dev. Minimum  Maximum
(Dependent Variables)

REINS 26,668  0.3796 0.3000 0 1
EXT REINS 26,668 0.1715 0.2190 0 1
(Insurance Market Related Variables)

CONC_HHI 26,668 0.0354 0.0563 0.0004 0.9840
CONC _CR4 26,668  0.1866 0.1911 0.0034 1
CONC_CR10 26,668 0.2689 0.2576 0.0065 1
MKTSIZE 26,668 19.3093 1.8376 12.5641 23.3325
(Reinsurance Supply-Side Variables)

GROUP_COMB 14,297  1.0577 0.7470  -50.2053 19.7756
GROUP_LOSS DEV 14,291  -0.0029 0.1626 -0.7544 4.7025
US_UNAFF_COMB 19,121 1.1773 1.2607 -0.3181 25.6847
US_UNAFF LOSS DEV 18,668  -0.0264 0.1851 -0.7544 0.8356
NONUS COMB 26,668  1.0227 0.0964 0.8902 1.2204
US_UNAFF DUMMY 26,668 0.7170 0.4505 0 1
NONUS_DUMMY 26,668  0.5107 0.4999 0 1
(Other Firm-specific Controls)

SIZE 26,668 17.8323 1.9522 13.6165 22.4525
ROA 26,668 0.0231 0.0536 -0.1886 0.2014
LEV 26,668  1.8186 1.9606 0 10.2238
TAX-EXEMPT 26,496 0.2457 0.2620 0 0.9971
LOSS DEV 25,651  -0.0234 0.1843 -0.7544 0.8356
CAT_EXPOSURE 26,668 0.0996 0.2244 0 1
LB _HERF 26,668  0.5774 0.2981 0.0964 1
G_HERF 26,668 0.6066 0.3848 0.0304 1
G _DUMMY 26,668  0.6336 0.4818 0 1
STOCK DUMMY 26,668 0.6557 0.4751 0 1
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Table 3 Regression Results (Dependent variable: total reinsurance ratio)

REINS (1) REINS (2) REINS (3)

Variables Coeff, Ot Coeff, Ot Coeff, Ot
Err. Err. Err.

(Insurance Market Related

Variables)

CONC HHI -0.125% 0.072

CONC _CR4 -0.058* 0.031

CONC _CRI10 -0.047* 0.025

MKTSIZE 0.011%** 0.005 0.011%** 0.005 0.012%* 0.005

(Reinsurance Supply-Side

Variables)

GROUP_COMB 0.035%* 0.016 0.035%* 0.016 0.035%* 0.016

GROUP_LOSS DEV 0.042* 0.024 0.043* 0.024 0.042%* 0.024

US UNAFF COMB 0.019%** 0.003 0.019%** 0.003 0.019%** 0.003

US UNAFF LOSS DEV -0.060** 0.026 -0.060** 0.026 -0.059%** 0.026

NONUS_COMB -0.006 0.007 -0.006 0.007 -0.006 0.007

(Other Firm-specific Controls)

SIZE 0.036xxx 0003 paguan 00035 haguas 0.003

ROA 0.145%** 0.050 0.145%** 0.050 0.146%** 0.050

LEV 0.057%*** 0.002 0.057%** 0.002 0.057%** 0.002

TAX-EXEMPT -0.024*  0.014 -0.024*  0.014 -0.024*  0.014

LOSS DEV 0.079%*** 0.025 0.079%*** 0.025 0.079%** 0.025

CAT EXPOSURE 0.049** 0.021 0.050%* 0.021 0.049%** 0.021

LB_HERF o120 OO1T g pgme 0017 g gun 0017

G_HERF 0.144%xx 00200 gagun 0021 g e 0.021

G DUMMY 0.118%** 0.015 0.118*** 0.015 0.118%** 0.015

STOCK DUMMY 0.028%** 0.010 0.028*** 0.010 0.028%** 0.010

YEAR DUMMIES YES YES YES

LINE 1-LINE 26 YES YES YES

CONSTANT 0.758*%** 0.178 0.760%*** 0.179 0.761*** 0.180

NUM of OBS. 25,519 25,519 25,519

R? 0.2951 0.2952 0.2952

note: ***p<0.01, **p<0.05, *p<0.1

173




Product Market Competition and Corporate Demand for Insurance

Table 4 Regression Results (Dependent Variable: external reinsurance ratio)

EXT_REINS (1)

EXT_REINS (2)

EXT_REINS (3)

Variables Coeff. Std. Coeff. Std. Coeff. Std.
Err Err Err.

(Insurance Market Related

Variables)

CONC_HHI 0.206*** 0.055

CONC _CR4 -0.053**  0.024

CONC _CR10 -0.046**  0.019

MKTSIZE 0.006*  0.003 0.007*  0.004 0.007*  0.004

(Reinsurance Supply-Side
Variables)

GROUP_COMB
GROUP_LOSS DEV
US_UNAFF_COMB
US_UNAFF_LOSS DEV
NONUS_COMB

(Other Firm-specific Controls)

SIZE
ROA

LEV
TAX-EXEMPT
LOSS_DEV

CAT _EXPOSURE
LB_HERF
G_HERF

G_DUMMY
STOCK_DUMMY
YEAR DUMMIES

LINE 1-LINE 26
CONSTANT

NUM of OBS.
R2

-0.014**  0.006
-0.00003  0.016
0.031***  0.003
-0.036**  0.018
0.067*** 0.005

0.015%xx 0002
-0.007  0.044
0.015%%% 0,002
-0.017* 0010

0.058***  0.016
0.114***  0.018

0.004  0.014
-0.013  0.015
0.084xx 0009
-0.009  0.008
YES
YES
0.328*%  0.170
25,519
0.2193

-0.014**  0.006

0.00014  0.016
0.031*%**  0.003
-0.036**  0.018
0.067***  0.005

0.016%xx 0002
-0.007  0.045
0.015%%% 0,002
-0.017*  0.010

0.058***  0.016
0.113***  0.018

0.003  0.014
-0.010  0.016
0.084%%x  0-009
-0.008  0.008
YES
YES
0.329%  0.171
25,519
0.2185

-0.014**  0.006
0.00014  0.016
0.031*%**  0.003
-0.036*  0.018
0.067***  0.005

0.016%++ 0002
-0.006  0.044
0.015%*% 0,002
-0.016*  0.010

0.058***  0.016
0.113***  0.018

0.003  0.014
-0.006  0.016
0.084x%x  0-009
-0.008  0.008
YES
YES
0331*%  0.172
25,519
0.2186

note: *** p<0.01, ** p<0.05, *
p<0.1
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Proof of Lemma 1 straightforward to verify that A,B,C

Proof: Given the assumptions and the raightforward to verify that and

support of parameter values, it is D are all positive. Also it is st

2 +v)b [(1 —a)?+(1- a,.)z]

5 > 0.
+vk?20?(1 — a)*(1 - a;)

BC — b? =[(2 + v)? — 1]b? + yk?0? I

AC —bD = ykza'z(l _ aj)z[a_ (1 = a)ky] +b[(1 +v)[a— (1 —a)ku] .

+(ai - aj)ku

B0 — b4 = ki1~ aPla— (1 - ] +[ ¢ 720~ )b,

+(a]- - ai)ky

> 0 when AC — bD > 0,

(BC — b®)kuC + 2(AC — bD)yk?c?(1 — a;)C
9q;/0a; = (BC — b?)?

0when AC —bD <0
When AC — bD <0, Oqz‘/aaj = 0; otherwise

—(BC — b¥)[2yk?c?(1 — a;)A + bku| + 2(AC — bD)yk?s?(1 — a;)B

94i/0a; = (BC —b?)?

_ 2byk?c?*(1 - a;)(BD — bA) + bku(BC — b?)
h (BC — b?)?

1
= _W[Zbykhﬂ(l — a;)q} + bku] < 0.

(BC - b?A(1 — a;)’
kZO.Z J kZO.Z
+C(1 - a’i)z

b b
0q;/0v = g3 [A = (B + O)qi] = 577 (baj = Cqp).

In the symmetric case, a; = @ =a;A=D =a — (1—-a)kp=4;andB =C =

(2+v)b+y(1—a)?k?c? = BWehaveq; =q; =q* = E%; Q* =2q*; 0Q*/0a =
B e 008 5 0,00 /9y = 200 < 0,007 /0k =

- 2(1_a)(§+b()g:;;(1_a)2kazg < 0; and 6Q*/6v = —% <0.

Moreover, 2(0Q*/0a) _ 2bku(B+b)2—2b(B+b)[2ku(B+b)+4yk?c?(1-a)A] <00

ov (B+b)*
Proof of Lemma 2

Proof: (a) Using equations (24), it is straightforward to verify that dq;/da; >

0; and dq;/0da; < 0. In particular, a; > (2+v)a; + (1 +v) a;ﬁ“ =02+ v)[a —

(1 - a]-)ku] <a-({1-ap)ku=q; =0 by the equations (24). Moreover, since
v € (—1,1), considering assumption Al, we have a — (1 — ocj)ku <(2+v) [a —
(1—a)kp], and a— (1 —aDkp < 2+v)la— (1 —a)kp].  Therefore, a; >
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a—-ku
(2+v)aj+(1+v)7=>a—(l—a]-)ku< (2+v)[a—(1—aj)ku] <a-—
(1 —-a)kp < (2+v)la— (1 —a)ku] = g; > 0 by the equations (24).

. " _ (@+v)ku * o ku
(b) By equations (24), dq; /0a; = PEYSSYTPY dq;/0a; = PETeSYCReeS Therefore,
8(0q;/9a;) _ (3+v)(1+v)—2(2+v)? ) 0(dq;/daj) 2(2+v)
v T b(B+1)2(1+4v)2 kp < 0; and ov T b(3+1)2(14v)2 e

—(1—=cr: _ 2 —(1—q:
(c) By equation (24), dq; /0v = 2@+v)a-(1-a)kul12+v)*+1lla-(1 akil Therefore,
a-(-apki o _22+v) q, particular, denote h(v) = ———.tis

b(3+v)2(1+v)2
aqi/av <0s a—(1-aj)kp = (2+v)2+1 T (2+v)2+1
straightforward to check that h'(v) < 0, Vv € (—1,1). Therefore, h(v) < h(—1) =

—(1-apk
1,vv € (—1,1). When a; > a;, we have % >1>h(v),Vv e (—-1,1).

2(2+v)

(d)Under the symmetric equilibrium characterized by equations (25), we have dQ /da =

2kp . __201-au ) _ 2[a-(1-a)ky]
5G1) > 0;0Q/0k = Gre) < 0;and 0Q /dv = T < 0.0

Proof of Proposition 3

Proof: (a) When A < g(v) for a given v, or equivalently, when v < v(A1) given A > 0,

1-A(3+v)(1+v) a—-ku . . . " .
STT5T5 1A (3120) K > 0, which implies that a* > 0 by equation (28).

we have

(b) By equation (29), g'(v) < 0. This implies that a lower v (a more competitive
product market) leads to a higher g(v). Thus, more likely that A < g(v) will be
satisfied, which implies that more likely firms will purchase insurance, according to
Proposition 3(a). Moreover, a*'(v) < 0, by equation (28).

(c)Given a* > 0, we have a*'(a) > 0, and a*' (k) < 0, by equation (28). []
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Thinking caused by Way-oriented Theory in Construction of
Insurance Institutions

ZHANG Daijun

Institute of Finance, Zhejiang University of Finance and Economics, Hangzhou, China 310018

Abstract : Elaborating the correlation of insurance team building and changes of demand for insurance .Giving a
brief analysis of the essence of Way-oriented Theory that put forward by the domestic scholar-Qi
Shanhong .Emphasizing the importance of innovation theory which integrates this theory inherited from
Confucianism, Buddhism and Taoism culture and Western corporate culture and its enlightenments on organization
perfect ,team members' subjectivity and management goal aimed to team members in insurance institutions team
building. Though the perspective of "five-Z one-line"--a systematic understanding of insurance undertakings
operation and management ,I conduct a tentative probe of specific application of Way-oriented Theory about how to
build philosophy ,form the team system and organization ,conform the mechanism and configuration and the line of

team development.

Keywords: Way-oriented Theory, insurance team-building, application

I. Background

Social development is ultimately a human
development. The key of insurance agencies'
survival and development is to develop and utilize
insurance human resources. The domestic
insurance industry's growing up is basically
accompanied by the process of traditional
economic transformation. After more than 30
years of development, although the size and
structure of the insurance market has made a great
development, its human resources of insurance
agency or employees' overall quality did not
upgrade to the industry and society general
recognition, which will undoubtedly restrict the
development of the insurance industry. Generally,
the development fruits of the whole society
benefits from the contribution of all walks of life
and the social and economic slowdown or
stagnation also stems from the constraints of the
various industries .Many observers believe that
coupled with the stabilization of the domestic
economy, including the insurance industry, the
of the

management model and its mode of growth, while

industry will face the adjustment
the expectations of the objective aspect of this
adjustment is also their subjective needs.

With  the

civilization in domestic insurance market, as well

continuous improvement of

as the insurance needs diversification, multi-level

hierarchy of needs, demands for product

diversification, the ability of various aspects, such
as operation and management, bound to change
correspondingly. Relying on the sea tactics or
wholesale staff training has been unable to adapt
to future market highlighting the characteristics of
personalized insurance needs. "Team is comprised
of a small number of people with complementary
skills, and they are willing to work for a common
purpose, performance goals and methods and

" ! The western team-

mutual responsibility.
building observers generally believe that without
team, people will not be able to meet future
challenges, and can not do all the work from
providing clients comprehensive and high-quality
service to innovating. Compared with other
industries, the contradiction in the area of
insurance between limitation of personal effort
and knowledge system and structure and the
marginality and complexity of its knowledge is
more prominent .Therefore insurance
undertakings rely solely on personal ability is
difficult to improve or ensure the service quality
to customer satisfaction.

Team as a special organization of the
insurance institutions can take advantage of the
complementary nature of the team members'
have a

comparative advantages, making it

! Huang Lingxiang. Development law of independent
innovative team and constructional strategy [J].Business

Times,2007,(31),Page 64-66.
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complete characteristic that individual members
do not have.” In recent years, the discussion of
team building is fierce. The topic discussed
focuses on efficient or innovative team building in
the organizational system and mainly studies the
path and experience of team building(Zhe
Guichang, Yang Xujun,Huang, Ling
Xiang).Surely, after many scholars' discussion, a
series of questions has been further cleared,
including the corporate team-building concept,
system and mechanism construction, organization
and staffing and its construction path. And many
other problems --including the significance of
team building, the status and role of team in the
enterprise organizational system and etc.--has
been widespread consensus. However, discussion-
-based on particularity of insurance management--
on insurance team-building is relatively few. The
reason can be summarized as the following points:
First, here is a huge insurance market to develop
in the process of economic transition, and the
insurance operational objectives can be easily
achieved by means of sea tactics or rough type of
business. So the philosophy of dedicating to
insurance market through insurance team is
difficult to get due attention of insurance
managers. Second, compared with foreign mature
insurance market, domestic insurance market is
lack of the necessary stage of development. There
are numerous defects in the growth of domestic
basic problems--

insurance industry. Some

insurance  business  integrity  issues, the
homogenization of insurance product and service,
development of insurance intermediary market,
construction of policies and regulations--
concerned with the development of insurance
market has not yet been resolved. Therefore,
experts and scholars pay more attention to the
above problems. Thirdly, in reality, insurance
team-building mainly lies in the field of insurance
organizational

marketing.  Relatively, the

% Li Weian.A beneficial exploration of Chinese characteristic
management theory--"Management of Way-oriented Theory:
the essence of management and operational model" Review

[J].The Nan Kai Management Review,2008,(4),Page 111-112.

characteristics of this area's business development
are trend to a certain degree, labor-intensive.
Compared to the field of underwriting, claim,
actuary, marketing is short of professional skills
and core team members who can truly control the
team, so the effect of insurance team-building is
unsatisfactory. Hence, I conduct a research of
insurance institutions' team-building, based on
Way-oriented Theory and many domestic and

international research production of team-building.

II. The spirit and essence of
Way-oriented Theory

This  theory with  Chinese cultural
characteristic is an innovative management theory,
put forward by Qi Shanhong as a representative of
management scholars. It is given a systematic
exposition in the book--Essential Management of
Tao: the essence of management and mode of
operation--written by Qi Shan Hong. In his
studies

hypothesis of matterism, godism, capitalism and

writings, he deeply the managerial
humanism and its evolution with an objective and
strict scientific attitude. It reveals the cognitional
changes of the past mainstream management
theory, including human nature and their position
and function in social development. It also reveals
the limitation of practical application of
management theory affected by the traditional
human nature hypothesis. And it expounds the
core and characteristic of Tao believed by
themselves with perspectives of integration of
Chinese and Western management philosophy *
and on this basis the Management coming from
Way-oriented Theory is derived. The main ideas

of this theory are as follows:

A.Human is the starting and
destination point of management

This theory makes more explicit the fact that

human lies in the main position of management

* Qi Shanhong, Wang Jianzhon,Song Junging. From
organizational management to self-management--the
subjective perspective of management paradigm evolution
trend [J].Technology Management Research,2008,(8).Page
272-275.
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activities. After analyzing the evolution of human
nature in management theory, we believe that the
best realm of management and great breakthrough
in efficiency is on the condition of promotion of
human nature* .We also point out that the concept
of "people-oriented" to a certain extent leads to
reflection and correction about human alienation
tendency existed in the past managerial theory and
confirm that the focus of modern management has
transformed from "objects" to people. The theory
shows that management activities are human
activities, = management core is  people
management and management goal is human's

development.

B. People should respect the laws
of nature, laws of people in harmony
with nature, laws of human nature,
laws of human development, rather
than make themselves beyond the
objective and natural laws

This theory shows in a perspective of
construction of social system that human is just
one of the thousands of species in the world and is
not the master of the world. Respecting and
following laws is manager's eternal pursuit.
Anyone who is pursuing his own development
goals needs to be balanced in harmony with other
concomitant natural species or objective things.
As to construction of policies and regulations,
administrators can not only reflect their own will
and ignore the stakeholders common intention.
Consequently, we should focus on the discovery
of the objective laws for organization and team-
building, and prevent the negative tendencies of

self-righteous and ignoring the objectives.

C. Fully reflecting the subjectivity
of the people in the management of the
organization or team management and
focusing on laws rather than subjecting
to human's bounded rationality

* Zhe Guichang, Yang Xujun. Strategy research of coupling
path of mental model in modern enterprise innovation team

[J].Contemporary Economic,2009,(8).Page 117-119.

This theory in use of Renne's idea of human
subjectivity’ believes that people is different from
animals because of human subjectivity. This is
qualitative provision. These essential attributes
include independency, self-behavior, creativity
and transcendency. The formation and
development of human subjectivity which is
studied by the historical evolution of management
paradigm reveals the evolvement of management
paradigm.

The core of the theory is to focus on the
evolution of the human spirit, the existence of the
human spirit, and it is the premise of existence
and development of human subjectivity. The
limitations of previous management precisely lie
in the aspect of neglect of human spirit forces and
intentional or unintentional constraints on human
subjectivity. Way-oriented Theory taps people's
spiritual values naturally existed and subjectivity,
developing rather than designing out the basic
logic of management through the grasp of the

universal law®.

III. Enlightenments of this
theory to insurance institutions
team-building

The cultural essence of Confucianism,
Buddhism and Tao--"afford to take and put it
down, be optimistic"--attaches great importance to
creating the soft power of the contemporary
Chinese and foreign social organization. From the
concept of government administration, corporate
values to personal attitude towards life and the
formation of ideals and goals are all flashing the
cultural highlights of "Confucianism, Buddhism
and Taoism". The cultural connotation of Way-
oriented Theory is a kind of cultural heritage of
"Confucianism, Buddhism, Taoism", and is also a
essence  of

integration of the cultural

* Qi Shanhong,Cao Zhenjie. Management of Way-oriented
Theory: the combined perspective of Chinese and western
management philosophy [J].Management
Journal,2009,(10).Page 1279-1290

¢ Zhang Daijun. The problem of "insurance three-state"--
analysis of its dislocation and position in the perspective of

"five-Z one-line" [J].Zhejiang Financial,2010,(11).Page 58-61.
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and the

contemporary civilization of organization and

"Confucianism, Buddhism, Taoism"

management. This theory proposed by Chinese
scholars is a systematic management thought, and
it will undoubtedly become a model of
contemporary Chinese and Western corporate
cultural integration. At least, this theory has some
inspiration to insurance team-building in the

following three aspects:

A.Insurance agency team-
building is an inevitable choice for the
insurance organizational system tends
to be sound

Survival and development of anything is
inherently the ins and outs, or in other words, the
real state of things all the time can be regarded as
a causal relationship between the sum of the
carriers. The organizational form of insurance
institutions is an objective requirement that the
insurance agent should meet the running of
insurance market. In the 21st century, compared
with the past, the insurance industry as a special
industry, specializes in centralizing and
decentralizing risk and provides financial security
for the socio-economic entities. The enhancement
of risk management capabilities and development
of financial markets lead to profound changes of
insurance supply and demand. Expansion of
insurance coverage and the use of funds will be
able to further enhance the function of insurance
safeguard and investment management. With
insurance clients to accept the modern concept of
insurance services, the request to provide
systematic, pluralistic and composite insurance
safeguard and financial services will become the a
trend for the insurance market in the new era that
can not be ignored. The formation of the modern
economic and social relationship between supply
and demand, may be in the form of individual to
individual, or individual to group ,or group to
individual. In fact, more is in the performance of
system to system, or in other words, outward
manifestation of group to group. Therefore, in the
future development of insurance market, if let

people approach the insurance, understand it,own

it and benefit from it, relying solely on personal
ability of the insurance practitioners cannot meet
the insurance needs highlighting the above
personality. The publicity and display of
individual employees' ability can often be seen in
the contact with clients or in the insurance market
game, but the fact behind it is the existence of an

insurance team's support.

B. Insurance team-building
should respect the subjectivity of the
team members

The team of insurance agencies is generally
comprised of outstanding members with a certain
specialty in area of management or business. They
are models of insurance institutions’ human
resources because of their professional knowledge,
business experience and skills. In reality, if
someone wants to become a veritable insurance
needs to some

professional, he possess

professional training and experience, and
expertise in his own area. It is hard to substitute
for each other between different members.
Aiming at the member's characteristic of
knowledge and technique in insurance team, we
can conclude by the Herzberg two-factors theory
that the factor is the specific content of their work
and the work itself that can really produce an
incentive effect to this group of people. Therefore,
in general, as an insurance practitioner, he should
have enough loyalty and behavioral self-
regulation in his occupation. From the perspective
of Maslow's hierarchy of needs theory, insurance
core team members are basic in the needs of
emotion and belonging, respecting, and self-
fulfilling stage of life. Compared with other areas
of crowd, their autonomy, self-behavior, creative

and transcendence tend to be more obvious.

C. The construction of insurance
team focuses on team-members'
development

In the process of insurance team-building
and work, anyone in the team should enhance
their professionalism and ability along with the
path of personal development, and constantly

enrich their spiritual and material wealth .Among
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them, the accumulation of material wealth is not
their ultimate goal ,but a product of team-
members personal development. Therefore, deal
with team members at different stages of
development correctly. On one hand, we need to
respect their psychological changes in the process
of development, and to create necessary material
conditions, providing good services to help them
achieve their development goal of life, on the
other hand, team members need to pay attention
to close cooperation and support each other, keep
the team always in the optimized state providing
them the best services, enhance the contribution
of insurance institutions as much as possible to
overall development of team members' future life.

At this point, we do not deny the existence of
differences between personal interests and the
interests of the organization or team. Corporate
exists in the theory of marginal substitution, while
insurance agencies constitute an independent
stakeholder as a whole. And from the view of
social system, team members, after all, s a social
subject with an independent personality. However,
from the view of organization and personal
relations, to achieve and maintain the interests of
the insurance agencies, they should follow the
rule of insurance operation and management, and
to reach the insurance agency or team goals, like-
minded people engaging in insurance occupation
is needed. Team and individuals of their own
interests exist to seek common ground while
reserving differences. Development of team-
members as the destination point also means
development of like-minded people in the team as
the destination point. Based on the assumption
that humanity can be civilized, managers are
and mental

responsible for the physical

development of team-members.

IV. Application of Way-
oriented Theory in the main
construction session of insurance
team.

A systematic understanding of the mode of

operation of the insurance team could refer to

"five-Z one-line"” --an insurance agency business
"Five-Z

insurance team concept(banner, and qi zhi in

management. one-line  "contains

Chinese),institution(ti zhi),organization(zu
zhi),mechanism(ji zhi),configuration(pei zhi) and
route, and then we could get a systematic
understanding of insurance team. These aspects
are obviously important parts of insurance team-
building that cannot be ignored. Based on the
perspective of "five-Z one-line" or the important

parts of insurance beam-building, 1 explore the

application of Way-oriented Theory in the
construction of insurance team.
A.Understanding of team-

building conception

Insurance team-building conception is the
basic knowledge of insurance team-building, the
core of insurance team culture, and the banner of
leading to team construction. Establishing a
correct concept of team-building is necessary to
proceed from the following aspects:

Firstly, the necessity is fully understand the
laws of insurance operation and follow them. The
insurance operational laws is to do insurance
underwriting ,claim ,actuary ,and investment. It is
the objective requirements and standards followed
by the managerial activities. It is the basic trend
reflecting insurance health running. It is a method,
means and core of varieties of insurance behavior.
It is the core of the survival and development of
insurance institutions. If insurance team-building
deviates from insurance development law, it will
inevitably lead to the insurance line of "leftist" or
"rightist". If we leave it alone and do not rectify it
timely and effectively, insurance agencies are
always doomed to failure.

Secondly, having a correct understanding of
the social role of insurance industry in the running
of social system. Like other subject of social
behavior, insurance agency is a component of the
entire social system, and the basic premise of
their survival and development is their ability to

integrate into the social running system. Insurance

7 Zhang Daijun. Management of insurance agency [M].Lixin

Accounting Press,2011,(11).Page 33-38.
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agency should follow the operational laws in the
process of realizing its business objectives. They
need to make the most of their abilities and are
always in the correct direction of insurance
organizational development, so as to perform
duties of risk-sharing, financial compensation and
auxiliary social management.

Thirdly, put insurance team in the right
position in insurance organizational system. The
formation and operation of the insurance team
that is based on a new topic and requirement of
social operation system for insurance agencies'
which makes insurance

business managers,

supply activities accord with the objective
requirement of social development system formed
in deal with the

relationship between insurance team and general

to insurance. Therefore,
organization of insurance agency, we need to
recognize that insurance team is a kind of
reconstruction based on the original resources of
insurance agency and that is a kind of integration
in line with the objective requirement of
insurance development. We should neither regard
insurance team as a kind of fashion, nor drift with
the current to build a team against the objective
law. Insurance team and insurance traditional
organizations often co-exist in the system of
insurance agencies, and they are interdependent,
mutually-supportive, mutual-encouragement and
share the same goals, rather than mutually-
contradictory.

And lastly, correctly deal with insurance
team in insurance activities. The insurance team is
based on the development of insurance market
segmentation and personality of insurance
demands. The insurance team is a kind of
insurance organization which is to promote
insurance services effectively to meet its market
demands. It is the inevitable choice of modern
insurance to enhance the quality of insurance
services. But due to the variation of management
philosophy, system and mechanism development
stage and development route in different
insurance agencies, the specific requirement to
build a insurance team is different. Maybe in
the help of traditional

some areas, with

organizational model, insurance agencies or some

organizations can support their operation.
Therefore, in the team-building of insurance
institutions, we neither made it rigidly uniform,
nor set the dogmatic assessment standards to
evaluate all insurance team-building. We should
neither overestimated(or blindly respect)the effect
of insurance team and the contribution of
insurance business management or
underestimate(or ignore)them, nor neglect the

vitality of the general insurance organization.

B. Construction of system
and mechanism

The insurance team is a system model that
define the relationship between team-members
and their organization, staff and personnel. It is a
core problem of system construction of insurance
team to make sure of responsibilities concerned to
members of insurance team and managerial duties
of insurance activity. The system cannot only
consider the management intention of some
subjects concerned with insurance team. We
should follow the rule of insurance operation and
fully respect the domestic right of stakeholders of
insurance team in the formation of the system,
and extensively solicit views or recommendations
from all parties. The system we built help team-
members to display their talents, to emancipate
team-members' mind to the maximum and is in
line with the requirements of the law of insurance
practitioners in mental models.

Mechanism construction is to mobilize
insurance resources, such as the human resources
of insurance team, operational expense, hardware
facilities and venues and management skills and
so on. With the inherent internal relation, create
an effective mechanism in accordance with team
activities, and whereby to promote the smooth
development of insurance activities. The
insurance team-building needs to respect the
objective and to explore the internal mechanism
of the insurance factors. Take the construction of
incentive mechanism in insurance team as an
example. Managers need a solid understanding of
the interrelations of the four basic elements of
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team-members in insurance activities: demand,
motivation, behavior and goal and seek the
mechanism of combination of the four factors to
match the objective needs of the incentive effects
of insurance team management with the theory of
incentive.

With the managerial philosophy of being a
passive person and dong things rationally, we
should maintain the vitality of an insurance team
in the construction of system and mechanism and
also pay attention to the long-term development
of insurance team. Management of Way-oriented
Theory focuses on people's development and
emphasizes the people's subjectivity. It is not
unconstrained supervision to team-members, but a
return of people to explore and follow the path of
insurance development. For cognitive rules of
insurance managers, necessary correct mechanism
is also needed to deal with their cognitive

limitations and moral hazard.

C. Structure of team members
and its adjustment

Theory of same factor and different
structure reveals the same elements via effective
combinations can enhance or optimize the
organizational structure. Echelon state of the
insurance team-members should highlight the
reasonable and sustainable structure of the
members. The diversity of people's interest in
learning may lead to differences in knowledge

different
affect

structure. The ability structure of insurance

construction, and knowledge

construction  would people's  ability
practitioners can be reflected by the personnel of
insurance team. Because the insurance team needs
the support of insurance overall capacities, it is
difficult to support the role played in modern
insurance team and the organizational function
solely relying on team's local structure force.

The insurance team leader who is the core
and soul of the team, with the dual role of
insurance practitioners and pioneers, should be
equipped with rich experience and innovation in
insurance industry and high theoretical level and

good organization and coordination capacity.

Insurance team members are usually formed on
the basis of long-term cooperation. They are an
executive or professional collective, and has i
reasonable knowledge, ability, gender and age
structure.
Generally, in order to facilitate the
communication between the insurance team
members, maintain contact between them and
coagulate the team power, the number of team-
member should not be too much and usually 7 or
so is appropriate. Team leader should create a
nice environment and opportunity for the
members. The relationship between the team
members becomes more and more harmonious,
from unfamiliar to familiar, from cautious to open,
from turbulent to stable, from exclusion to
embrace, from suspicion to trust. The more solid
and trusting the relationship is, the smaller the
organizational internal friction is and the more
obvious the consistency of the team insurance
activity is. The role of members in the team and
the tasks to be undertaken should continue to
make timely adjustments with the enhancement of
business level and management capability,
and the

replacement of old an new members. In other

accomplishment of periodic tasks,
words, we need to try to keep the teaching team in

the benign state of normalization.

D. The choice of the insurance
team-building approach

The choice of the insurance team-building
a approach(or called development path) is the
result of impact caused by factors of internal and
external incentive and restraint in insurance team.
Of these factors, regardless of the subjective ones
or objective ones, the expected effect is to
promote the insurance team to carry out activities
along with the way suitable for its development.
In practice, an insurance team running route is a
specific form of insurance development laws. The
law of insurance development is objective. To
explore it, wisdom of managers or management
team is needed. And ultimately, we need to follow

people's cognitive laws to realize it.
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I will further elaborate the understanding
of the laws of insurance team development. The
real state of any insurance organization may be a
state with their own expectations, or a
management state with the expectations of all
stakeholders--insurance

insurance  agencies

regulatory agencies, insurers, creditors and
employees. Or it may be a real state that the
above requirements don't meet. However,
whatever state it is, there is always a path to
achieve the state of the insurance activities in real
life. Arriving here, we can reflect whether the
reality objective path is the desired? The usual
answer is always more or less regretful. There is a
optimal path among the alternative development
paths to get the insurance service state that we all
expect. So compared with other paths, this path is
a better one to follow the laws of insurance team's
survival and development.

Confirm the fact that whether the
approach of team-building meets the laws of team
development, the practice test is needed. And so
does the people's reflection to the past insurance
experience. Correctly treating the price paid by
modifying the

relationship between perfectionism and realism.

"deviation" and '"correction",
Accept the activities that meet the objective
requirements, while adjusting or improving them
which are unqualified. And all insurance activities
need to follow people's cognitive laws, respect the
subjectivity of insurance team managers and
team-members. The supervision of insurance
agencies and other departments should provide
supports and services that they can for the

development of the team members.
V. Conclusion

As an innovative theory in the managerial
theory system, Way-oriented Theory is in a
process of continuous improvement. Due to the
abstract feature, the effective application in

practice remains to be further explored. In term of

reality, the use of the theory is not entirely
excluding the control and constraint of insurance
team members. Respect for the comprehensive
development of insurance team members is based
on the compatibility and consistency of their
comprehensive development and law of insurance
operation. The philosophy of doing well one's
own job is in line with the cognitive laws of team-

members' comprehensive development and also a

true portrayal of following the insurance
operational laws. Excellent insurance team
requires a process of development. The

phenomenon that the team members deviate from
the path of comprehensive development will
occur in different stage. Therefore, insurance
administration agency or director is needed to
execute the duties of regulation and restraint in
the construction and development of insurance
team. Equally, due respect for members' capacity
of self-correction is needed. And finally the
insurance team management is in a ideal situation

of beyond perfection.
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Abstract: Demand suffers because Chinese consumers facing Low levels of insurance coverage
and lacking a robust social security system save up as insurance against illness,unemployment and
other uncertainty,and drive high savings rates and reduced consumption-- key factors in economic
growth. The effect of consumer demand driving economic growth is paied more attention to all
over the world after global financial crisis.Insurance policy is regarded as common consumption
goods in this paper. With the method of specialization labour division and inframarginal analysis,
an endogenous economic growth dynamic model with a generalized capital containing insurance
consumption goods is built up, and the dynamic effect that the mechanism of the safeguard function
of insurance consumption promoting economics is very complex,is analysed by the empirical test
with VAR and VEC model, and impulse response function and variance decomposition on China's
case. The results show that insurance either gets into production areas in enterprise production
consumption form, or enters in the consumer fields in a family personal and government service
consumption form, to disperse risk from residents family, enterprise organizations and government
agencies, involves in social economic system reproduction cycle with a small part of the
embedding investment forming materialized labor and living labor cost. The article argued that the
contribution of human capital Embedded insurance consumption to the growth of the economy
(1.743) is much higher than that of the production consumption Embedded insurance does (1.222).
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#* 6  LnGDP K)J7 Z 7

Variance Decomposition of LnGDP

Period S.E. LnGDP LnADE LnPI LnWT
1 0. 037338 100. 0000 0. 000000 0. 000000 0. 000000
2 0. 071457 89. 98782 0. 011652 0. 201870 9. 798662
3 0. 104295 84.98121 0.015114 0. 799044 14. 20463
4 0. 132245 84. 75734 0.557103 3.021937 11. 66362
5 0. 154710 83. 00868 2.967933 5. 329632 8. 693755
6 0.170143 80. 82588 5. 970690 5. 974705 7. 228727
7 0. 179350 79. 68317 8.111536 5.611395 6. 593903
8 0.185218 79. 32858 9. 192060 5. 274948 6. 204409
9 0. 189967 79. 31877 9. 621276 5.160612 5. 899340
10 0. 194559 79. 50777 9. 781078 5. 064946 5. 646206
11 0. 199250 79. 80404 9. 882796 4. 897972 5.415195
12 0. 203980 80. 09632 10. 01834 4. 694315 5.191029
13 0. 208580 80. 32226 10. 20363 4. 495788 4.978321
14 0.212912 80. 48204 10. 41347 4. 318914 4. 785575
15 0. 216928 80. 60168 10. 61618 4. 166545 4. 615601
16 0. 220656 80. 70401 10. 79353 4. 036102 4. 466361
17 0. 224152 80. 80080 10. 94268 3. 922365 4. 334161
18 0. 227464 80. 89500 11. 06942 3.820118 4. 215459
19 0.230621 80. 98515 11. 18131 3. 726023 4. 107523
20 0. 233637 81. 06888 11. 28390 3.638671 4. 008553
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Analysis on Risk Factors and It's Sequential Chain Structure

PU Chengyi PAN Xiaojun

Southwest University for Nationalities, Chengdu City, 610041

Abstract: The theory on traditional risk factors and their structure are described as "risk
factors,risk events,risk loss" based on the view of insurance, while it is " risk source,risk
carrier,prevention and reduction disaster " based on the scientific project perspective, and it can't
really reflect the complexity,variety and diversity of the process of development and happen of
risks, is also hard to keep up with the development of the risk management techniques,with the
global climate changing and the crustal moving, the relief of extreme disasters occuing frequently
is very rare,the connotation extension of traditional risks need to be revised, risk factors and
sequential chain structure should be renewed. A new theory is put out that the order of the elements
of '"risk factors,risk environment,risk carrier,risk events,risk loss,risk undertaker ", and the
sequential inertia chain structure are in turn, and a case is analyzed in this paper, it is helpful to the
accuracy and reliability of the identification, the forecasting on the frequency, the degree and range

of the loss of risk.

Keywords: Risk factors; Risk structure; chain-like Sequential inertia
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Research on the Construction of the public credibility in China’s

insurance industry

WANG Xujin
Insurance Department, Beijing Technology and Business University, Beijing, China, 100048

Abstract: The public credibility will put far-reaching impact on china’s insurance industry. This

paper has made a beneficial discussion on the meaning and characteristics of the public credibility in

china’s insurance industry, simultaneously, it also discusses how to construct the public credibility of

insurance industry. The paper is divided into three parts: part I discusses the meaning of public

credibility from the aspects of insurance basic functions and business process; part Il discusses the

basic characteristics of the public credibility in china’s insurance industry; part III puts forward some

recommendations on how to construct the public credibility in china’s insurance industry, including

the system construction, technology development, organization construction, personnel training and

mechanism design.

Keywords: the public credibility of insurance industry, construction
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Analysis of Regulation Determination and Economic Factors

Influencing Life Insurance Development in China

XU Jingshu, WU Yao
Central University of Finance and Economics, Beijing, China, 100081

Abstract: In November 2010, CBRC published a notice about risk management of commercial
banks selling insurance policies that regulated insurers’ personnel should not be allowed to sell
insurance products in commercial bank branches. This policy has significant negative impact on life
insurance demand due to the important position of bancassurance in life insurance selling channels.
Based on the characteristics of bancassurance, this paper divides and analyzes five stages of
slowdown in the development process of life insurance industry. Then, combined with domestic and
international economic situation and institutional changes, this paper concludes that national
economy slowdown, rises in deposit interest rates, strong inflation expectation, capital market
downturn as well as the introduction of bancassurance new policy are all economic and institutional
reasons of slowdown in life insurance development currently. Finally, this paper raises possible
advices in order to achieve a smooth transition to sustainable growth stage of China’s life insurance

industry.

Keywords: Life insurance, Development Speed, Bancassurance new policy, Influencing Economic

Factors
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Cyclical Fluctuations and Nonlinear Dynamics of China
Insurance Development

XU Li'? YIN Jing'
! Department of Finance, School of Economics, Xiamen University, Xiamen , China, 361005
? Fujian Key Laboratory of Statistical Sciences, Xiamen University, Xiamen , China, 361005

Abstract: This Paper studies the cyclical fluctuations of China insurance development using CF filter. Results show
that China insurance cycle is pro-cyclical with macroeconomic cycle while duration of life insurance cycle is longer
than nonlife insurance cycle together with lager volatility and persistence. Then we introduce STECM to examine the
nonlinear, discontinuous, and time-varying adjustment speed between China insurance development cyclical
fluctuations and impact factors. We find that not only nonlinear adjustment speeds of nonlife and life insurance
markets are different, the adjustment direction of two regimes for nonlife and life insurance markets are also different.
Keywords: Insurance development; cyclical fluctuations; nonlinear ynamics
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M . R (2011) BARRAT AR FR1E
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IRSCERFR T TR EORES R At B A
B30 () AU, EL R A IR o 22 4ol FH e 1
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WIRAFAR Ay, ANTITAS HS 52 B Ja 3138 88 4 (1 7
o

PEWFSE I BEAE — 2L ] [R] Py 41 rh 42 R
JA R 10 B HE 00 7 i e AR MR IR BB BRI AT
HP JEJ%. BK JEH GiliZr SCERFR BP 33D A
CF P8 AR SR ARG AF R, &
ETAFEPEART 5. HP JEB T LLE M —
AL S E S 2% (High-Pass Filter) , Hf HP
PEPFAESLBUE A, HP g — A
WAL High-Pass JE3%, 2% 16t I i A0 AS B )
5. BK yEUk:H Baxter Al King (1999) ##
H,  BK UEBERER A RO HP S8R
AR BN 95 5, 7520 B Bl B g A
RIHHE 7 AT . CF y&B i Christiano
M1 Fitzgerald (1999, 2003) #&ii, 5 HP JEJK
A BK JEPAMILL, CF JEI% (5 A i L
R, AMEEEE AN AR T 18] 51 R AN
N33/ W 2 e d 4 i R M ETDS 271 AN N
(it T AR R AR [) 1) A A T

SR LU DL =g s g7k, HP JEBE 2
AR I — P, RS RO TIRZ TE R
f58: BK JEW. CF JEWAL&muEs;, ivid
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I HAREE, HFEL BN, Bl
). CF BEIHRFT T BK BEH: 1 TRt At Fi
PR B, BK BEUE T AR AR CF 98U 1 — b
Rkt ol. BATIN K, CF JEBEH RIE, fL3s
B Sk, T DURR R AIE ST 00 75 SEHE KR 2 AT e Bk
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B. BIE AR CF yEB &5 R

A 1985 4R 2011 AFIREAEHR . %
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SRS PR, T SR AT
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KRR LA D10 AN 0. A I TRk, )
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UNE L E AL T N

BATES “B-87 e 1985 F &
2011 AF(R]), o AR A R T 3 R S ] A 4L
2954, APPSR EL N 5.4 . e EF
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PIEMATE W CEANATFHRDE) N
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o HR, BERFMBAR L ARAER
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52 BT F LB 5 T 3 e g T v o 45 PR 3%
R, BATIER] 1992 £ 2011 SErp HARAR
K. s RN, GDP. AF (LA
AT WA IR AR R [E
POTEGEEAL BTSRRI

g94b. DA, FF RS T ORI B AR R T 3
Ko HbAh, FFRE IR PN B % 10153
WAL ARAF IR A, AT I Ok P R AR A e B
HAT9arE, 3Rl i DR J S sl 5K
CUAS B e B AT SR NAR AR ) 25 4F B Hdis
P B AR R I A, HFRIFERT CF (2,
8) R VLS i 128 DR - 1 38 B 5 40 S B
%, I 4 % A Lngdp CF . Lnrate CF .
Lnstock CF . Lndl CF . Lninvest CF .
Lnpi CF XIR. Ho¥a KU T o B 4%,
Wind £ %
B. BATARASE R OLS LAY Al vt

7 18 BN B 5T AS — 8 HAF A R By R
H, BRI T AR AR S R R IOC R
Ty R BT AT Rk 3 DR 1 S 4 N 0 38 56 R ST
o, B ARTRE LRGP ) g
LM TEGOHEARE, R ER R
R Bk, BATTAH 5 TS o AR BS:
JE 1R B S Bl ok DR 1 AT Ik 4. — R AT AR
KI5, SR B AR, T A OLS
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AF By I ADF KCEG AT PP RSV EAT B AR
E . AR PR AR R 1. A&
AR B RATRA IR A5 A, BAT RIS AR =2
PR, ARAE B 2200 IR R IR FET AR, T
ST PMESC RIS TR A A

R 1 kAR S A AR I 4 R

Series ADF iy PP fii i
ADF frfE ImSYE 2P PPRIGR(E  IMSME PR

Lnlife CF -3.401734  -4.886426 w5 -2.911931 -3.886751 i
A -4.727122  -4.800080 = -10.52572  -4.667883 &
Lnnonlife CF  -0.403090  -3.959148 & 1.382132  -3.886751 i
A -6.032232  -4.728363 = -14.18256  -4.667883 =
Lngdp CF 0.660161 -3.886751 5 0.515321  -3.886751 5
A -2.921257**  -2.701103 & -5.887760 -4.667883 =
Lnrate CF -1.049876  -4.616209 5 -1.049876  -4.616209 i
A -4.008389*  -3.733200 = -4.008389* -3.733200 &
Lnstock CF -2.134095  -3.886791 = -2.007306  -3.886751 i
A -4.323089*  -3.759743 s -10.34302 -4.667883 =&

Lndl CF -2.005970  -4.616209 w5 -2.327425  -4.616209 i
A -3.986232*  -3.733200 = -4.935459  -4.667883 &
Lninvest CF -4.387526  -4.800080 7 -1.109927 -4.616209 1
A -3.634213  -3.362984 = -7.389895  -4.667883 =
Lnpi_CF -2.005970  -4.616209 5 -2.327425 -4.616209 5
A -3.986432*  -3.733200 = -4.935459  -4.667883 &

T *RIRAE 5% B A A,

FRIRAE 10% EAS AKCE R, AR IR AE 1% B AR AP A
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AR IR A 4E R, IFBAT 2 ABIBR AT &
FAFRIEREAR R O T 3 PR R A
EALE MM EER R . IR TR R A B &k
EARRE AR AT OLS BAAYHI A 11 JIF

FRATS Beaze th PR 5~ 5 e AR AR B 2
#J i Lnnonlife CF. Lnpi CF. Lnrate CF 41
4, Lnlife CF. Lnpi CF. Lnrate CF 4% .
TER3CH, BAPERX A A G AT R
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|
Lnnonlife CF ) fi# B B8 11 A 8 &, ifi JE 3+ 4, GG T G v R R R
Lnrate CF %I Lnlife CF HA MRS, Xt IERATE.
Lnnonlife CF BA7 55/ R fe
# 3 Lnnonlife CF. Lnpi CF. Lnrate CF 414 JJ K56 45 3
Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**
None * 0.894471 45.27999 29.79707 0.0004
At most 1 0.346055 9.299642 15.49471 0.3384
At most 2 0.144865 2.503935 3.841466 0.1136
# 4 Lnlife CF. Lnpi CF. Lnrate CF 414 JJ £330 4541
Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**
None * 0.931460 68.35713 29.79707 0.0000
Atmost 1 * 0.760962 2547164 15.49471 0.0012
At most 2 0.148575 2.573509 3.841466 0.1087

4 I A 56 45 81, Lnnonlife CF .
Lnpi_CF. Lnrate CF & AI7E 5%H)EfF K
Fh, bR 1T AMEXR: M
Lnlife CF. Lnpi CF. Lnrate CF 414 2 [F]{E
5% EGAY E, B 2 MR R

P A1 X Lnnonlife CF . Lnpi CF .
Lnrate CF 41 & , Lnlife CF . Lnpi CF .
B B, K BOPRRKE, S B TR
I, A BEU WAL T (A AE AR P EE R R

D. FEIAEFR T ORI A Bl s R ==
T

HRAE LSO T e, e AR
AR 913 0 A TR ) 1) DR 43 R T S

Lnrate CF 41437 OLS fli1l, JExskzia i
EG W7, LUIEW] Lononlife CF. Lnpi CF.
Lnrate CF 4| 4 , Lnlife CF . Lnpi CF .
Lnrate CF 4141 OLS flivh &5 BoE th g i i,
AT LECM By,

EG W AP IEIh R S P B F . 1 5E X
Yi=a,+a X +a,X, +1 HE 4T B4 T
WS FIZ . FRATE ek a8 AR R T
e T SR 2200 OLS B, It 2t ik
ITHRALRATSS, IR 5.
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Innonlife_ CF, =-0.01+0.90In pi CF,—0.61Ilnrate CF, +z,

t-Statistic 16.77 -2.51
Prob . 0.0000 0.0243 (D
% 5 i AER R T (B BB 30 8 2% OLS By © ¢ s fiiia e
Series ADF 14 PP fi1 4
ADF i ImfHE 2R PPRYEG(E  ImFHE AR
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B Lo RO R ks, R
Fafy, R EG MAENIM R R . K
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i 25 AT A A, USR5 A — I8
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WU T 5T IR 2 KTk 25
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I, e AR R T b (5 Rl DR 2
LECM #2, Gl AR EL G, 152377
2) .

0.33Alnrate CF,—1.2ECM_ + 4
~2.51 —4.67

0.040 0.001 (2)

KT Lopi_CF I KIAALEL AR 0.9, 1K T
Lnrate_ CF [FJKIHAZ L L 2-0.61 .

M Lnnonlife CF. Lnpi_CF. Lnrate CF [f]
BB IESB MR kE GEWTTRE (2) ),
A 3 865 117 17 PR DR85S e 3 PRI 2, b Y 2
Moo — H 4 o RO W B o
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oo KW R E B R R E
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A 5 B AT SRR TR

JIRE (3D s v [ A3 i 7 DR B i
ZHRIZR K OLS BERLAG TR, FRATIX 2 34T
AR, WA 6.

Inlife_CF, =1.01ln pi _CF,—-1.22Inrate_ CF, +z,

t-Statistic
Prob .

13.71
0.0000

-3.61
0.0026 (5,

% 6 P E A T R I S P 2 OLS I 2t s ARk g
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Alnlife CF, =0.01+0.97AIn pi_CF,—0.89AInrate CF,—0.58ECM_, + 4,

t — Statistic 10.89
Prob. 0.000

M Lnlife CF. Lnpi_CF. Lnrate CF {4
¥ RERKRE GERITHE (3 ), JHRA]
BAW AN 25 NI 1B 3, ) Do e R B b S B 77PN (4
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0.021

-1.92
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R ST A WA DR | S S TR NS VA IS B TRN
F. P EAEER . FRTTZREIFEL
L33
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HN 7 s R 5% 2 K4, Lopi CF.
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J7 e — 2, AHFZm ) EAE, WK T,
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T RS 0 5l 5 i RS AT SCRE e N sl it —
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s, A AR AR I g DR B S 138 Ak
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R 7 P EARARR . AR T s i KIS HIR S FE
Lnpi CF Lnrate CF
Lnnonlife CF 0.9 -0.61
Lnlife CF 1.01 -1.22

BB IESE R R b, PEIERR. FR
T3 37 1R R 6 Jo) 30008 ) B 3, 38 A Y S 0 4
s — 4 WMok 3h ke &
(Aln pifCFl\ Alnrate CF ) - B —
o oKWY R =B R T
CECM oy o B ok 3h LK W 56 & O 4R
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B BRI A W, JURR T W IR 2
SR S R, 0 o R R T 1 e 10
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ALnpi_CF ALnrate CF ECMt_1
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Abstract: In this article, we analyze the elements that effect China property insurers’ competitiveness. . Based on it,
we do an empirical research on it and get the ranking of 2011 China property insurers’ competiveness. Finally, we
come up with several suggestions on property insurers’ development.
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Insurance Business and the Demand for Money: Empirical

Evidence from China

XU Xu
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Abstract: According to the Keynesian theory of monetary demand, combining with the reality of
China, we consider that the insurance market will affect the monetary demand through several direct
effects and indirect effects, and analyze the transmission mechanism to monetary demand by each of
these factors. Based on the quarterly data from 2000 to 2011, this paper will analyze the quantity of
monetary demand by the influence of insurance industry with VAR models, and comes to the
conclusion that the growth of premium income has a positive impact on monetary demand. We
proposed that Central bank must increase money supply and pay a proper attention to insurance
market in monetary policy-making, and they need to take insurance factors, including structure of
insurance product and the scale of insurance business, into those monetary demand indicators, to
decrease the influence caused by insurance cycle and enhance the efficiency of the monetary policy.

Keywords: Insurance, monetary demand, structure of insurance product, VAR.
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