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Abstract: In order to find out the relationship between the insurance sector and
economic development, this paper use Two-sector Model, firstly to check the stability
of the data, then carrying on the cointegration test after the result of unstability on
data, the long-run stable relationship between the economic development, insurance
industry, asset investment and the labour-force is discovered. 1% growth of insurance
industry can simulate 1.08% economic development comprehensively as well as
producing 0.11% externality on the other sector. Meanwhile, the marginal productive
force proves to be 0.149 which is higher than the national number. Insurance industry
in Guangdong province should keep the growth while carrying out the structural
reform to promote local economic development.
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Abstract: In recent years, China's insurance industry continues to develop, the
premium income continued to grow. However, in the era of big data, if insurance
companies continue to focus on the traditional marketing model --- personal agent
system, which has suffered a crisis of reliance , no doubt they will face the problem of
lack of follow-up, slow efficiency, lack of competitiveness and other issues.
Advertisement as a kind of marketing means, compared to the traditional price war or
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human wave attacks, it has the advantages of wide coverage, transmission speed,
novel formation and so on. If insurance company can give full play to its role in
marketing it will undoubtedly inject new competitive advantage for the enterprise. For
insurance companies, paying attention to the advertising marketing force will not only
enhance the brand trust, more important is to pass the insurance information to
consumers in order to stimulate growth in premium income.

Of course with the development of market economy, the importance of
information is important day by day, and our insurance companies have gradually
found advertising’s power, so nowadays insurance advertisement is no longer rare, but
the number, quality and innovation degree of our ads are far behind the insurance
developed regions. And because the information disclosure system is not perfect in
our country, the relevant advertising expense data is only reflected in the report of
some insurance companies. Therefore, this article takes 25 insurance companies in our
country as an example, analyzes the correlation between advertising investment and
premium income, in order to highlight the importance of advertising on premium
income, and to remind the insurance companies of paying attention to the insurance
ads.

Using panel data relating to the premium income and the expense of advertising
from the financial statements of our country’s insurance companies from 2010 to 2015,
this paper uses regression analysis to study the correlation of insurance companies
advertising expenses and premium income, the empirical results show that the
positive correlation relation exists between advertising and premium income.
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1. Introduction

Nowadays, an increasing number of insurance advertising through a variety of
media channels to enter the public view, such as inviting celebrity endorsement of the
variety shows in TV advertising,being the title of the variety show high ratings,
implanting in high ticket movies, improving the exposure of the public welfare project,
spending huge sums of money in prime time broadcast advertising, etc. This
phenomenon on the one hand reflects the fierce competition among the insurance
companies, on the other hand, shows the impact of advertising on the company's
corporate image and product sales. In this paper, we use panel data analysis, try to
analyze the advertising behavior of China's insurance industry, focuse on the
relationship between the insurance company advertising investment expence and the
company's premium income.

2. Research background and significance

The social property of insurance reflects the distribution relationship of mutual
aid and cooperation. It not only has the basic function of the risk of dispersion and
loss compensation, but also the savings fund and the risk of derivative function.
Insurance is playing social stabilizer and social aid role in macro and micro economic
activities. Nevertheless, because the conditions for the establishment of insurance is
the existence of natural disasters and accidents, and the insurance commodity trading
is established on the basis of contract and insurance contract with aleatory,
compensatory, conditioned, bilateral and other characteristics, so the insurance
products is different from the general consumer goods, sales of insurance products has
its own characteristics.

Since the reform and opening up, China's insurance industry has developed
rapidly, not only the performance of the national premium income continued to grow
rapidly, the number of insurance companies continue to increase, but also the
insurance product innovation efforts continue to strengthen. However, from the point
of view of insurance coverage, whether it is the depth of insurance or insurance
density, China's insurance industry is still in a typical buyer's market state.
Underwriting and investment as the insurance company's two main business, the need
to premium income as the basis, so how to improve the sales of insurance products
and thus increase the premium income has become an important issue. In the era of
big data, if we continue to hit the traditional marketing model has suffered a crisis of
confidence - personal agent system, will undoubtedly face the problem of insufficient
follow-up, slow, lack of competitiveness and other issues. And advertising as a means
of non price competition, compared to the traditional price war or tactics of sea of
faces with wide coverage and transmission speed, in the form of new advantages, if
we can give full play to its role in marketing will form a new competitive advantage
for the enterprise. For insurance companies, pay attention to the marketing power of
advertising will not only enhance the brand trust, more important is through to
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consumers transfer insurance information to stimulate the potential demand increase
sales to promote the growth of premium income.

With the strong support for the development of the insurance industry in our
country, the competition in the insurance market in the growing, product homogeneity
is exacerbated by competition of insurance products, the insurance industry is moving
from simple price competition in the transition to product and brand competition.
Claims efficiency, service quality, service convenience, and consumer experience and
satisfaction of the service are part of the competitive advantage of the insurance
company. At the same time, in the process of the development of market economy and
science and technology, increasingly rich forms of advertising, advertising turnover
rapid growth of advertising because of its contribution to the national economy was
included in the first echelon key cultural industry. Although our country's insurance
advertisement is in constant development, but it is far behind the developed area in the
quantity, quality and innovation of the advertisement. Advertising as an important
means of branding and product promotion, research on advertising investment in
China's insurance industry has important practical significance. Therefore, the article
takes 25 insurance companies in our country as an example, analyzes the correlation
between the cost of advertising and the premium income, in order to provide reference
for the insurance company advertising investment plan.

3. Research status at home and abroad

In our country, the research on insurance advertising is mainly focused on
qualitative research, quantitative research is less, but the research on the performance
of advertising investment in other areas outside the insurance is instructive.

Hu Tongyi, Mike Conley (2002) in multi-objective decision making in the
advertising budget of an enterprise, analyzes the main factors affecting
decision-making enterprise advertising budget products, target market, sales target,
competitors, the target quantization model and target combination of comprehensive
model is established, the special case is a typical integrated optimization model to
clarify the ideas and methods of using goal programming theory to achieve
advertising budget of multi-objective decision making, and gives the advertising
budget of multi-objective decision making on the computer to achieve design block
diagram of the DSS.

Mary (2003) the accession to the WTO, Chinese insurance advertisement effect
analysis, analysis of China's accession to the WTO after the insurance advertising
trends, to Ping An of China, life insurance, Pacific Insurance company image
advertising as an example, the effectiveness of advertising and foreign insurance
advertisement to the image of Chinese insurance for comparative analysis, draw some
suggestions to our country insurance advertisements.

Wang Yijun (2006) of the insurance market advertising behavior and
performance of the empirical analysis, to our country insurance market concentrated
degree analysis, based on study the advertising behavior of insurance company, then
use SPSS software to the insurance company advertising behavior and market
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performance empirical analysis, which uses 2003 insurance industry advertising and
premium income data for each month. Finally come to the conclusion that the increase
of advertising investment and the increase of premium income have a strong positive
relationship.

Du Yi, an empirical study on the Fan Wenying (2009), the Chinese advertising
fee and sales relationship, with China in 2002 to 2006 during the corresponding sales
and advertising expense of the sample data, using panel co-integration analysis to
study the advertising expenses of company sales. The empirical results show that
there is a positive correlation between advertising expense and sales.

4. Empirical analysis
4.1 Premise and hypothesis

There are a lot of factors that affect the insurance premium income of the
company very much, including fluctuations in the market and economy environment,
the price and quality of the policy, the size and quality of the insurance marketing
team, services provided by the insurance company, advertising quality and
strength,and so on. In the empirical research process we cannot take all factors into
account, so before we do the research,we assume that other factors remain unchanged
so that we can focus on the analysis of the relevance of the premium income and
advertising expense; and then we assume that the insurance company’s investment in
advertising is successful in a certain sense.

4.2 Introduction to the basic model

In order to study the correlation between the premium income and advertising
expense,this paper mainly uses the panel data analysis method of Eviews8.0. Panel
data contains three dimensional information which is the time, cross sections, and
variables. Using the panel data model, we can construct and test a more realistic
behavior equation than using the cross section data or time series data separately, so as
to carry out a more in-depth analysis.

4.3 Panel data selection

4.3.1 Time: 2010---2015

The time we choose is from 2010 to 2015. The reason of selecting 2010 to 2015
for the time series is that in this period the insurance companies with continuing
operation have a more stable business, which make it easy to carry out regression
analysis.
4.3.2 Cross section: insurance company

There are 25 insurance companies in China disclosuring the advertising expense
from 2010 to 2015 which are chosen as the cross section.Those companies are New
China Life Insurance Company Ltd(XH), China Life Insurance Company Ltd(ZG),
Union life insurance Limited by Share Ltd (HZ), Kunlun Health Insurance Co.,
Ltd(KL), Sinatay Life Insurance Co., Ltd(XT), Funde Sino Life Insurance
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Co.,Ltd(SM), The Great Wall life insurance Limited by Share Ltd(CC), Ping An Life
Insurance Company of China, Ltd(PS, Bohai Property Insurance Co., Ltd(BH),
Sinosafe General Insurance Company Limited(AH), Tianan Property Insurance
Company Limited Of China(TA), Zheshang Property and Casualty Insurance
Company Limited(ZS), Ping An Property & Casualty Insurance Company of China,
Ltd(PA), Guang Ming Yong DaLife Insurance Co., Ltd(GD), Heng An Standard Life
Insurance Company, Ltd (HA), Huatai Life Insurance Company Limited(HT), Hui
Feng Life Insurance Company, Ltd (HF), BoComm Life Insurance Company
Limited(JY), Zhao Shang Xin Nuo Life Insurance Company, Ltd(ZS), Sino-US
United MetLife Insurance Company Ltd(ZM), Libao Insurance Company, Ltd (LB),
Meiya Property Insurance Co., Ltd (MY), Qiubo Insurance Co., Ltd(QB), Samsung
Property & Casualty Insurance Company (China), Ltd(SX), Zurich General Insurance
Company (China) Limited(SL).

4.3.3 Variable
(1) Premium income

Premium income (including the ceded-out premium): recorded as P?in the
EViews operation. The insurance company's business is mainly divided into two
plates for underwriting and investment, but due to the investment income mainly
depends on the quality of the external economic environment changes and insurance
company’s investment decisions, advertising plays in business investment is not
significant. The underwriting business is designed to sell insurance products, in
essence, is a broad sales behavior. And the advertising, as to the role it plays on the
insurance marketing, can not only increase product sales, but also can enhance the
company's market awareness and improve the corporate reputation and image, even
can lead to mass on the cognition of the entire insurance industry. But the most
directly effects of the advertising is the embodiment of the premium income growth.
Therefore, this paper chooses the index of premium income to measure the effect of
advertising investment.
(2) Advertising expense

Advertising expense (including business promotional expence): recorded as A?in
the EViews operation. Insurance advertisement has forms of a variety of diversity,
including insurance ads on television and in the movies, and other promotional
activities. In order to quantify the advertising and promotional spending, we choose
the advertising expense as the index of advertising investment size.
(3) The logarithmic form of the original data

The logarithmic form of the original data: LNP ?(that is InP, the logarithm of the
original data of the premium income ) and LNA ?(that is InA, the logarithming of the
original data of the advertising expense ). The reason of logarithm to the original data
mainly lies in the pool unit root test of original data to analyze their stability which
found the original variables not in the same order integration, which may lead to
spurious regression problem. Therefore, with the logarithm of the original data of the
variation we can make it into the same order sequence, and then the regression
analysis will be developed directly. In the part of the empirical model will be further
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explained.
4.4 Data sources

The original data of panel data are from the annual disclosure report of China's
Insurance Companies from2010 to 2015. The collation of the original data is shown in
Table 1 and table 2.

Table 1: The insurance premium income of 25 insurance companies in 2010---2015
(unit: RMB million)

IC 2010 2011 2012 2013 2014 2015

XH 91679.00 94797.00 97719.00 103640.00 109868.00 111859.00
ZG 318229.00 318252.00 322742.00 326290.00 331010.00 363971.00
HZ 7026.33 9982.50 8121.49 6925.74 11776.08 12334.85
KL 95.47 83.23 329.48 416.29 89.59 132.62
XT 2090.78 2248.23 2042.49 2862.13 1790.57 1364.52
SM 14527.09 23365.44 24490.26 22242.84 36711.25 78998.27
CcC 2262.79 3127.32 2789.61 2672.87 2429.25 2681.38
PS 92645.01 118967.41 128771.17 146090.93 173994.83 208447.63
BH 1188.16 1499.99 1529.32 1805.66 2176.16 2392.26
AH 3990.74 4938.27 5820.36 6690.27 7762.87 8764.68
TA 8027.95 7820.35 8130.06 9957.35 11162.63 12905.91
ZS 2181.22 2551.53 2320.62 3085.20 3293.36 3349.57
PA 62319.15 83435.36 98816.07 115411.77 142879.48 163687.63
GD 3,941.85 3,585.41 3,931.25 3,019.25 2,385.11 3,121.54
HA 680.31 1026.79 1468.58 1179.90 1211.97 1356.86
HT 5,133.22 3,042.51 2,856.86 2,891.87 2,523.94 2,782.94
HF 118.35 297.39 528.77 759.38 775.09 852.13

Y 712.87 465.73 721.03 1,344.03 2,640.06 4,072.04
ZS 2,647.63 1,926.70 2,421.54 4,240.27 5,304.54 7,847.15
M 718.04 3,175.04 4,661.62 5,670.06 6,752.85 7,543.77
LB 381.54 517.42 715.57 847.01 818.14 888.68
MY 1120.69 1173.23 1237.73 1297.90 1358.08 1682.50
QB 162.63 205.90 203.16 163.26 205.37 222.24
SX 406.15 489.36 142.87 195.56 868.36 977.00

SL 203.48 312.28 418.38 495.82 513.62 624.85
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Table 2:Advertising expences of insurance company in 2010---2015

(unit: RMB million)

IC 2010 2011 2012 2013 2014 2015
XH 116.00 185.00 118.00 115.00 116.00 98.00
G 1357.00 1405.00 511.00 357.00 393.00 382.00
HZ 49.80 45.73 32.09 44.23 52.41 50.32
KL 0.51 4.55 1.69 3.11 0.33 1.23
XT 3.51 5.70 6.80 16.12 8.16 11.38
SM 48.98 129.01 143.21 156.94 125.01 224.97
CcC 9.14 7.26 6.41 4.26 4.70 5.70
PS 1269.49 1939.07 2951.49 3379.00 4603.82 5504.25
BH 14.05 11.46 9.04 3.79 7.81 12.81
AH 13.32 16.07 18.03 27.99 62.51 74.53
TA 12.86 8.19 19.95 41.34 43.93 111.45
ZS 10.95 17.10 30.14 50.50 57.11 62.42
PA 853.94 1385.93 2264.90 2669.41 3780.52 4322.32
GD 23.65 20.00 27.74 12.41 13.03 8.75
HA 1.67 1.33 3.06 1.45 2.55 0.55
HT 12.51 10.03 7.52 5.90 6.45 10.74
HF 3.95 3.69 1.87 0.50 0.26 0.48
Y 0.82 1.12 3.20 5.05 15.08 35.80
ZS 46.27 41.28 40.02 41.25 79.50 118.09
M 15.41 32.27 21.19 22.47 16.54 15.00
LB 8.48 19.03 7.52 2.96 4.80 3.26
MY 21.20 18.87 10.31 34.19 26.88 44.87
QB 0.24 0.55 0.44 0.19 0.09 0.06
SX 0.54 0.54 1.00 32.05 27.18 30.32
SL 0.25 0.60 0.48 0.34 2.69 0.58

4.5 Empirical model

4.5.1 Processing of data

In the Eviews software, the original data is processed by data processing, and the
3D data is converted to two-dimensional data. Data is displayed from the top to
bottom, according to the time sequence of 2010 to 2015, and each column represents a
variable.
4.5.2 Pool unit root test

At first, the original panel data are tested by pool unit root test. The premium
income (P?) sequence still exists the unit root after two order difference (the results of
Fisher - Chi-square ADF method test rejects the original hypothesis, and the original
hypothesis is that there is a unit root).As shown in Figure 1.
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Pool unitroot test: Summary

Series: PXH, PZR, PHZ, PKL, PXT, PSM, PCC, PPR, PBH, PAH, PTA, PZS,
PPC, PGM, PHA, PHT, PHF, PJY, PZM, PLB, PMY, PQB, PSX, PSL

Date: 05/31/16 Time: 13:15

Sample: 2010 2015

Exogenous variables: Individual effects

Automatic selection of maximum lags

Automatic lag length selection based on SIC: 0

Newey-West automatic bandwidth selection and Bartlett kernel

Balanced observations for each test

Cross-
Method Statistic Prob.**  sections Obs
Null: Unitroot (assumes common unit root process)
Levin, Lin & Chu t* -12.1779 0.0000 24 72
Null: Unitroot (assumes individual unit root process)
ADF - Fisher Chi-square 64.2732 0.0582 24 72
PP - Fisher Chi-square 81.5908 0.0018 24 72

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.

Figure 1: Pool Unit Root Test on D (P?,2)

Advertising expense (A?) becomes stable after the first order difference of pool
unit root test, as shown in figure 2.

Pool unit root test: Summary

Series: AXH, AZR, AHZ, AKL, AXT, ASM, ACC, APR, ABH, AAH, ATA, AZS,
APC, AGM, AHA, AHT, AHF, AJY, AZM, ALB, AMY, AQB, ASX, ASL

Date: 05/31/16 Time: 11:46

Sample: 2010 2015

Exogenous variables: Individual effects

Automatic selection of maximum lags

Automatic lag length selection based on SIC: 0

Newey-West automatic bandwidth selection and Bartlett kernel

Balanced observations for each test

Cross-

Method Statistic Prob.**  sections Obs
Null: Unit root (assumes common unit root process)

Levin, Lin & Chu t* -26.0983  0.0000 24 96
Null: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat -8.43106 0.0000 24 96
ADF - Fisher Chi-square 110.676  0.0000 24 96
PP - Fisher Chi-square 113.945 0.0000 24 96

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.

Figure 2: Pool Unit Root Test on D (A?)

So the variable sequence are not in the same order integration, that is, the
premium income variable (P?) sequence is not stable, and the advertisement expense
variable (A?) sequence is stable. At this point, the co-integration test can not be
carried out ,and the regression analysis of the original sequence can not be directly
carried out too. In this case, by take the logarithm of the original data, the original
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sequences are taken to get the new variables, which are LNP? and LNA? ,and then
pool unit root test was carried out to the new sequences .The results are shown in
Figure 3 and figure 4.

Pool unitroot test: Summary

Series: LNPXH, LNPZR, LNPHZ, LNPKL, LNPXT, LNPSM, LNPCC, LNPPR,
LNPBH, LNPAH, LNPTA, LNPZS, LNPPC, LNPGM, LNPHA, LNPHT,
LNPHF, LNPJY, LNPZM, LNPLB, LNPMY, LNPQB, LNPSX, LNPSL

Date: 05/31/16 Time: 13:33

Sample: 2010 2015

Exogenous variables: Individual effects

Automatic selection of maximum lags

Automatic lag length selection based on SIC: O

Newey-West automatic bandwidth selection and Bartlett kernel

Balanced observations for each test

Cross-

Method Statistic Prob.** sections Obs
Null: Unitroot (assumes common unit root process)

Levin, Lin & Chu t* -37.6950 0.0000 24 96
Null: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat -6.82637 0.0000 24 96
ADF - Fisher Chi-square 90.2256 0.0002 24 96
PP - Fisher Chi-square 111.821 0.0000 24 96

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.

Figure 3: Pool Unit Root Test on D (LNP?)

Pool unitroot test: Summary

Series: LNPXH, LNPZR, LNPHZ, LNPKL, LNPXT, LNPSM, LNPCC, LNPPR,
LNPBH, LNPAH, LNPTA, LNPZS, LNPPC, LNPGM, LNPHA, LNPHT,
LNPHF, LNPJY, LNPZM, LNPLB, LNPMY, LNPQB, LNPSX, LNPSL

Date: 05/31/16 Time: 13:36

Sample: 2010 2015

Exogenous variables: Individual effects

Automatic selection of maximum lags

Automatic lag length selection based on SIC: 0

Newey-West automatic bandwidth selection and Bartlett kernel

Balanced observations for each test

Cross-

Method Statistic Prob.**  sections Obs
Null: Unit root (assumes common unit root process)

Levin, Lin & Chu t* -37.6950 0.0000 24 96
Null: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat -6.82637 0.0000 24 96
ADF - Fisher Chi-square 90.2256 0.0002 24 96
PP - Fisher Chi-square 111.821 0.0000 24 96

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.

Figure 4: Pool Unit Root Teston D (LNA?)

In combination with figure 3, figure4, which shows that LNP? And LNA
sequences are all first-order single integer, that is, after processing the sequences
according to the logarithm of the original data, the new sequences are all smooth
sequences. So we can directly analyze the new data by regression analysis.
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4.5.3 Regression analysis

Through the logarithm of the original data, the new sequences, LNP? And
LNA? Have a long-term stable relationship.In order to determine the degree of
influence, this paper constructs the mode in which the LNA? Is the independent
variable,and the LNP? Is the dependent variable.
(1) Determination on the impact of the form

Firstly, we establish a random effects modelon the bases of the processed data
(LNP? and LNA?) , then we use the Hausman test to verify whether it is a random
effects model. The test results as shown in Figure 5 is to reject the original hypothesis
(the original hypothesis is: should establish the random utility model), so the panel
data of regression analysis should use a fixed effects model.

Correlated Random Effects - Hausman Test
Pool: POOLO1
Test cross-section random effects

Test Summary Chi-Sq. Statistic ~ Chi-Sq. d.f. Prob.

Cross-section random 54.117855 1 0.0000

Cross-section random effects test comparisons:

Variable Fixed Random Var(Diff.) Prob.

LNA? 0.176975  0.380702  0.000767  0.0000

Figure 5: Hausman Test

(2) Determination on the model form

Because Premium income and advertising expense in different companies are
different. We use the F test to select the individual fixed effects regression model for
regression analysis on the data.And also due to the number of cross section (25) is
greater than the sequential number(2), so we add the section weighted estimation
method (cross section weights) in the regression analysis.
(3) Regression analysis and result

The regression results are shown in Figure 6.
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Dependent Variable: LNP?

Method: Pooled EGLS (Cross-section weights)
Date: 05/31/16 Time: 16:06

Sample: 2010 2015

Included observations: 6

Cross-sections included: 25

Total pool (balanced) observations: 150

Linear estimation after one-step weighting matrix

Variable Coefficient Std. Error t-Statistic Prob.
C 7.630895 0.068643 111.1671 0.0000
LNA? 0.198749 0.023678 8.393779 0.0000
Fixed Effects (Cross)

XH--C 2.940796

ZR--C 3.799802

Hz--C 0.729089

KL--C -2.652567

XT--C -0.427130

SM--C 1.665592

CC--C -0.107266

PR--C 2.632279

BH--C -0.620494

AH--C 0.423662

TA--C 0.869338

ZS--C -0.240614

PC--C 2.405906

GM--C -0.089186

HA--C -0.695295

HT--C -0.014318

HF--C -1.520198

JY--C -0.814354

ZS--C -0.240614

ZM--C 0.022535

LB--C -1.492404

MY--C -1.088579

QB--C -2.047420

SX--C -1.912523

SL--C -1.526035

Effects Specification

Cross-section fixed (dummy variables)

Weighted Statistics

R-squared 0.991830 Mean dependentvar 16.88531
Adjusted R-squared 0.990183 S.D.dependentvar 14.17671
S.E. of regression 0.430168 Sum squared resid 22.94552
F-statistic 602.1665 Durbin-Watson stat 1.104380
Prob(F-statistic) 0.000000

Unweighted Statistics

R-squared 0.963861 Mean dependentvar 8.193651
Sum squared resid 23.13919 Durbin-Watson stat 0.962906

Figure 6: The regression results

The results of the regression results can be concluded into mathematical formula
as follows:
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LNP, =7.63+0.20LNA, +2.94D, +3.80D, +------—1.53D,.

(0.07) (0.24) R?=0.99  SSE, =22.95

The definition of virtual variables D, is:

5 1, Ifibelongs to theiindividual , i=1,2......25

0, other

5. Summary and analysis of empirical results

Through an empirical study, the following conclusions can be concluded:

Regression results show the positive correlation between the two variables, and
advertising expense of insurance companies have a significant impact on the growth
of premium income. Seen from the Figure 6 ,the logarithm of advertising expense will
affect the logarithm of insurance company's premium income to the degree of
0.198749.Namely, when the other conditions remain unchanged, the marginal
premium income elasticity of advertising expense is ¢*'**"* that is, each newly
added million advertising expense will lead the average increment about 1.219876
million to the premium income from the model. This also explains the reasons why

insurance companies have to attach much weight to the advertising.
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Abstract.: Agriculture is of vital significance for China’s economic, politics, social
development and civilization progress. Under the commodity economy, as the
fundamental of other industries, its own vulnerability and the fluctuation in
production bring huge risks to the security and stability in reproduction. As the world
entered the stage of accelerated industrialization and post-industrial age, the
contradiction between environmental problems and economic development becomes
increasingly sharp. Since the reform and the opening-up, the party and the
government turned its focus to economic construction, making "three rural problems"
as a task of top priority. As a risk management tool, agricultural insurance can
effectively manage and control various risks occurred in agricultural production,
therefore been widely used in the risk management of agricultural production in not
only China but also around the world. However, over the years, many problems have
exposed in the practice of agricultural insurance, such as market failures, adverse
selection, difficulties in claim and huge operating pressure, making it less effective as
a risk management tool.
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According to international experience, as a new type of agriculture insurance, weather
index insurance can improve the objectivity and scientificity in the process of
agricultural insurance claims, effectively reducing the market failure and adverse
selection problem. As a result, this insurance product has been widely used around the
world, especially in some developing countries, in recent years. China also have
established various weather index insurance pilots and achieved success on the whole.
But there still exists some problems. As one of China's main production areas of
high-quality corn, the stability and safety of corn production in Liaoning is high
related to the sustainable development of numbers industries of China. However,
Liaoning province, in the meantime, is also one of the areas with high drought risks,
whose outbreak frequency and intensity surpassing the vast majority areas in China.
At the same time, since the operation of agricultural insurance in Liaoning province,
more and more problems come to surface. Therefore, the exploitation of corn
drought index insurance, which can manage the drought risk effectively in corn
production as well as been widely accepted by insurance companies and farmers,
bring positive effects for sustained and healthy development in Liaoning province
economy and the stability of farmers' production and living.

Exploiting new insurance products demand not only design efforts but also loading
attention to farmers' actual insurance demand and influence factors. Therefore, from
the perspective of farmers' actual insured will, the author carries out empirical
research about famers’  purchase intention for the new agriculture insurance on the
basis of field research to farmers in Liaoning, figuring out farmerreal cognitive
situation and demands about the corn drought index and drought risk insurance, which
helps to understand the main factor affecting the purchasing intention and put forward
the corresponding countermeasures and suggestions for Liaoning government when
carrying out the policy in the future.
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Abstract. With the development of reform and opening up, Chinese living standards
increase year by year and the health care spending has witnessed a rise as well. In the
past five years, total medical and health expenditure growth rate is much higher than
GDP growth rate. Faced with rising medical costs, more and more people choose to
purchase insurance to reduce their health risks probability. Social health insurance
covers widely and provides the most basic health care; commercial health insurance
has features such as flexible buying terms, high level of security, diverse choices and
so on. From international experience, we learn that governments around the world are
committed to building a multi-level medical security system, our country is no
exception. In January 2009, Executive meeting of the State Council adopted a project
on Deepening Medical Health System Reform, which indicates the beginning of a
new round of medical care reform. The project proposed to construct a medical care
system with basic health care as the main body and other health insurance as
supplement.
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Chinese scholars studying the cohesion between social health insurance and
commercial health insurance are mainly based on qualitative research, and their
researches are focused on the theoretical analysis or comparative study about foreign
operate mode. This paper analyzes and confirms the feasible cohesion using
quantitative method.

Firstly, the dissertation describes the policy framework of new medical system
reform and its effects to health insurances. Then based on data from CHARLS (China
Health and Retirement Longitudinal Study) , the paper analyzes the correlation
between social insurance and health insurance needs under the New Medical System
Reform, using insurance requirements model, cross-analysis theory and multiple
linear regression analysis. Negative correlation suggests that health insurance is
complementary to the coverage, residents choose one between social medical
insurance and health insurance; positive correlation is shown to be complementary to
the depth of insurance, and residents participating in social medical insurance buy
extra commercial health insurance to shift more risk. Empirical analysis shows that
social health insurance promotes commercial health insurance virtually, whose effect
is related to average income of family. The results confirm that the cohesion between
social health insurance and commercial health insurance

is feasible. Thirdly, on account of previous analysis and realities, the dissertation
provides appropriate ways to build the cohesion between them. Lastly, the paper gives
its conclusion and advice from product innovation, professional management and
other aspects.
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Abstract. Under the context of agricultural modernization, this article tries to trace the
origin of the trial insurance on future products in Dalian. The focus of this study is to
analyze an equivalent products in the U.S.- revenue insurance, especially the federal
law that governs this production and its acception in U.S. The experience for
developing security network for farmers in U.S are also summarized. In the end, policy
suggestions are provided on applicability of U.S experience in China , taking into
account of the its current status of agriculture.
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IEELP

AP S BT RS DRI R B A 00y =00 — R ORI A m RS BELRAC ™
AR Bl BRI T Bey AT BOREE R, FINZ 55508 BIBERT
BEE H AR RS AR ES 9% %, i iR EARIEFF A AR ks e fi - f. —
FEDRES 23 7] ) BV A i 2 K 3 EUOR AN AL LRSS 1R U, e 3t I S 37 0 i3]
RO 34T FROR IS LUG R AR . — R AE DR 5 29 BN, MR 4 I 1R T 3 A%
H DRI 2 W) S s 5 0 B DR 2 AR A T IR A AR 15 R T 37 S MR S0 B3 11 37
EEZPN

T B A™ S B AR DR B 2B R, W] AT HHAZ ORI 7 d AT T 3Ry
Mo HOG, REEE L HAR IR E M A 758k 2 I I & A0 ks, 2
WSRO R BLDI R ARDL; R, SR EZRS SIS AR, 5
IS ORI, AT IERAE I B i h BEAT B W R (B R th RIS 2wl g, AT MR
Pa T A AT H AR RS T 22 5 BRI B s -0, AR i U B A% DR S: M A4 AR
FE RS ORES, (HIAES A PLNE T &, REMBINIGEEE i 27
258 RRR; B, A Al AR5 Vi B NI SR H AR A3 O DL
T AL 1A XSS 7 B e 2

PR IR Ry i S A GUR B IR W AN R, ARST DT . IS 2yt Ao
2257, AEBUATREAREMIREAR R, LIS TRy sl AN R DR B i B 2 i
ANRESE o ASSORE XS S RSN DR ISEAT 70 M, LR G5 H R] 3 A7 i JUT D A A
6 i 465 PR R Jre 22 5

3. KREBRHUAR b S BRI J o5 B it e

5 E PN PRBEARFE T35 B AL S, fER LA IR M 21, A
B0 ANV B I AR BT KRBT it o

5 [ Ry AV ) RH ) T — AR AN “ot R AT AR R, X LR
VI A (Commodity Support). B FEthBIit® (Nutrition Assistance).
RAEPPRES (Crop Insurance) FI{RY i 11Xl (Conservation Reserve Program)
o JF HIX LT RIFR S 0 it — e VAR P AR AR 20 CARf e, 78 B TR I
[i) DX ) A ORIE S it o 380 3 5 HOT IR AT V2 ML 2% SC R S b, AT e 56 161 U6
RNV IBUR T ) o T IRIEAAE VT R A0 56 B AP B R 3, Bt DARRERR A 35
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ANV VRS, IR WU LA 5 4

PNVVEZ I G F T IE P 2] 1933 4532 [F 27 ks S ge sy 4. F 1
IR AR MY ZE A AR AR i A2 i e A ™ A RS AN T BRI 5 MR, 3
PIHUGR B AR 2 AR RN, B ki S L R = it &I k. HJE%
T, AR SRR A A R T L P T Bk R, IF T 1949 RIS
SE, AT K AMEAR ML SE o AHIX— [ B AR YR SR T IR AR 7™ S b e i
SCHFBURNT AR MEFNAR WA AN K ABLEA = AN RARIN, BOSR SE Jt eAS i
P (1], & B2l )\ U HAEARARMEYE IR 1 T A K J7 b AT oo, E2E
RIAETFUAR T3 T B Sl “ B DR s/ i pR AR 7= il 2% 1) A, DA KGR
AR I AR RN, SIS R AR RS . 1996 RS, S
RN BUGR AR I 2 T ARRE , W15 T B LLAR 7= St IRV E D PR Bt Kl
RUAZ K] BRI A BOSON. 22 429 7

2008 FEMUAT FIARNIEZ B F 2012 SRR, EBUF M BUR T )

EOR L Al 278 XURS AN 3G K LA S WTO KD R 75 5 T, el dd a8 iy A v
SENTIRAT ANV B AT 3 . i T AR R A B AR P R g KRS 7k, 1
A BURF R 22 SR U BORMUS R T 2O H A e JEAT SCRF o 52 R M AMIS R 1 B
Frat, TEAC AR =i B s 5 R oA S A S RER AR Y, $ AR 3 4R E 2%
KBS AT KBS I RE T, DREFSEELA ™ St th D se e pi i (2] BRIk, SEEARY
VRSB LT IS SI2 T b 2 T N 5 AU I U A D) ) 8 2 R A o T R AR M 6
2 A PIBE I I e 2014 4F 2 H I Ut S, RO E A 2018 4,
HFRA (2014 FFARNIEZ) B (2014 SFEARTERD o Bk RAEAS™ fiit&l (Crop
Commodity Programs). MAEWRE (Crop Insurance). BHIEit&] (Nutrition)
FLRB VK] (Conservation) JTHIVEH T 2 (MU EE, 50 (138 PR s 2 T
IR ARV AN TE R AR T 8RR A, AN A A EAT T30 (LD 1D, Hilusk
BN ANV A G BESCH, S e ) Tl 1 i BRI R 3] I,
15 B RE A BSOS 35 R ER i DA R AR Y RS 8 B 1R 30 BB = B2 A AE A 7 v
K AAEDORBS TIPS 3
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# A
= (R 7 4

= Al AR K )

e g
o ;H\:,ﬁﬂ

A 1:2014 RAEEUBZ H A E

3. 1 %A= vk R R 2

2014 RN IEZAEAR ™ St RIS —88 40 bR T =R A +Ms vk, B E
AR (DP, Direct Payments). Wi EISZ A1 H (CCP, Counter—Cyclical
payments ) FIFWAEM W N v iE T H (ACRE, Agriculture Crop Revenue
Election), XHENAEIIAN LS P BN EEM AL —,

BRI (DP) JRAS AR RAE RS, e RIS e AR ED AR
7 R AR UG 28 ) el A 7 2 R T ] s A o 38 R A S A R (CCPY A Al
e T H P o R R = S R SE BRI RS AR T B AR OAS I, R A ) A e
FE e B AU T AR A T SA o PRI T e Tl CACRED, {24 DP 11 CCP
H MBI, &Rz H PR PR A=A CCP I H IS4, IF HAg b
20%DP T H FISZ AT AT 30%FH 7 i DY AN % (Commodity loan rates), {HAI7EfT
TE PN S BR AR YN FIA 377 S B ARV T30 H ARAE AR I 73 21524

VER IR THRIPAR, 2014 A ANVVR AR Wit R 73 8 8 T Ak 4 2k
{RBE (PLC, Price Loss Coverage) FIA& MV XU s (Agricul ture Risk Coverage)
&I, Ak A3 n] LR SR AT .

WA BUROREE TR (PLC) 53 RSO AT SRR, BN RiE/INAE . RS
KRGS WSE S AT R P I AR E Y AR IR AN o 3 e = i 1 TiT
K N R TR NSk 2 NI, ANWFR T R B il A, S ATHLSI T~
WP
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PLCSB#4#s

A
\I PLCRZfFA PLCSZffB

v ELEVE G €S

A
\\\\\w SEHEN LA

& 2: PLC #+RISZAHHLE

AN ST B2 LB R = T P YIS 5 S5 MM R E R TR L
MRS AR KN e TSR T PLC S5 Mk, Hm a8, &
W2 PLC SZAT As Ui AR T8 85 D b i, AR P I8 ) PLC 24 B AR
HIEN ST Z o PR3 SRR B T I AN B 373

PLC #MUWERT=#MIE 2 X GEHHTIRY X 85%) X i d4) Ly~

X HEAN A& 3 S5 I T R URH R 380 B = (A s ARME A 7= AT — IR /AT 1R 5,
BV A2 AR ] 2008 42 2012 4 B (R TR AT 2009 22 2012 4F BEI/EY) ™ HX
VA B AT TR o (RN, AR A= = 3t m] DUGE 8 bR i AR VE P b v 1 2 J Lo
SNz H2, FIRPIRER:— B, 78 2014 R NVE R A 20
BENGE I

AR KBS ORFE I CARC) LA WA Aol A= = e 6, B L2l
SRR (County-based ARC) FBhS7 A7 &b XS {5k (Individual ARC), P44
TEAMNU B R S AP A — AN ]

LA RS PR B LA AR B AR AE AR T AR S HE N 1) 86% 1 S fis &
A, BRI

LB ARC MU= (86% X L3 m S4 5L S N — B 3 S B iflo N D X
i AR X 85%

b, B SRR SR A EL AR UL 5 .77 (Olympic yield) H4x[H
BAKPL 7344 (Olympic average of national price) BRZHW k& hiE mE 1
P36

MU AR Iy A RS PR Bt 1 ik e 25 A5 IR SRABL, A 35 AT (R By [l Y
RAEDIT = A S BRI T ARC 7158 e 1 PR B SN iz AR 3 SEHE IS N 11) 86%)

MRS

VR R DY 8 AR YRR BOR I — 45, A AR e R P R DRk R SR L T
SENTRED AT HE .

*[E NSO A K county il < £ BT, T EEUIANM %S UG E A IR AR, XK T, H
FHEE LGP EOBAEAL GERIAT3144M 8, PENAT2856 ), B0 “ B BBOV IS

3 B DG g 87 SR FH AN R 0 807 o 2 B i (R AIARLAS o 1) =4 AR S =SP4, BRI e 4 R4 4 o
ST IR A
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I, ANV B R AT BN o A< 37 I FEECN 2 A T BT AT DR i i ] N A A4 LA
FARE IR B, SR SRRV 5134 (R 5 T SR IS8 (i . RARTH 5534
I

MAT A S ARC AN E A= (86%x Al 37 AR FEHEWN - BUAZ AR SRR ) x

FEAE AR %65%

3.2 XPRAEYRK v A 1 B

2014 HEZEAEIREE 2008 AFEAIE e ARAED RS 5 23 () A7 3 H ) ki
by BT AN R ARBSIERE (SCO, Supplemental Coverage Option) F133 A
R KR] (STAX, Stacked Income Protection Plan) P/ MRSIIEH, AAIEIA
VEVIIR A7 B SR AR B 5 35 N TR B, I BLIBEFRIBUR A 43 il f1E 65%F1 85%(1)
RDAMI o

K070 R S A28 8 R Ay BT AT LSRR AR VR A 77 2 SR AT BRI ) XU f b, i
REZAN A ESR T E SRR BRI OREE I H  (Underlying
Policy or Plan of Insurance) [4]. fMiAEF=FH S 5 iZ RN AT G BAR R K
-, AHAAFE IS ST A AR BG TH PR FS 4 A0 85%mi X Jak ™ F AR K T H AR K
ST 95%. SCO FRAE KPR B KA X e T-F R A P e 8 (1 HE R DR B 10T H 1) P it
K, SCO I H AL RN 1) 86%-15 FEmh AR IS It H PRI 7K~ 2 (A ) 22451 [5] « i3
P AV A 7 2 ORI S DR 56 700 OR B R B2 PRI AN[R] b 78 DR 86 128 6 - Ja) 1 s £
G A BT E T, R A FB:

A: (86% — FEAMORES VIR B PR B LA X UM AR N

B: (86% — SERmEIeAN /P ESA) X T E A

BRI R ORI BRI A AR 3 A ISR, (HHS RT3 2]
—E PR, AR RS DR B TR R AR AN 2R

B SO ORI TR 2 T 1B T i i 110 A= 77 2 i e vk 16, JLIRE AT S 2 2 0
B JITAE M DX PR T M A AR SNALS T IO ) TO%IRT 22 vkl ko A 2 ™ 5 2
A BN 30% KRR, AP Z R IR B v Rl H T B B )
PRBEvERI,  HARBE P AT DU SRR AR B 30 B S0, & s 1) PR B K~ v] ik 2
70% 90%, Ak R TR osBE 2 iR o IR A0 it FE At R B I H 364 (1 AN [ i
ANFE, BARHRTE T

A: min{20%, 90% — HREAORES VFRI B ORI EEGI} X PIUHE BN X £

B: (90%—SERx S N/ U BN X U BN X RE RS

3.3 XAV 1) 5

CER T2 0 CL PG VRS E AR AL AU S (KT, ol A P AU R AR B AR NV S T LF- A PO 11
R ONIP I

65



2016 China International Conference on Insurance and Risk Management
July 27-30, 2016 Xi‘an, China

2014 FEARNIEZE R T AN BRI FIR T E A AEAMAE DY (Credit) FIf
PRI T E A DR (Marketing Loan) 47 XA VAE D0 10 37 Fr ks A 4
FRIREZMFR6], BT I NS A1

W B A DR S ot B — P AN 1B AR B3R, S S e T S B A DXk 7 Tl
MBUR S AR IEALREE 3, F RS PR T Bl AR R DA A% 1 e T7 20,
WL ZE R E I & A ™ i BRI 1 TR

# 1 2014 RWERRF=HSHEHBELRAKE

e AL ZHENH (F0) BRI E G
N A H 5.50 2.94
+K W H 3.70 1.95
R A H 3.95 1.95
K& A H 4.95 1.95
i A H 2.40 1.39
Al i) 14.00 6.50
K el 14.00 6.50
ek g 535.00 355.00
K W H 8.40 5.00

LA By T ! 20.15 10.09
T el 11.00 5.40

Jii & K4 19.97 11.28
NEE S ! 19.04 7.43
KW G ! 21.54 11.28

BAERIE: 2014 fliEZR

il b A R D A AR s 2 A Y A K TR B Y 4% (Ad justed
Prevailing World Price) i, (HEZAVEHENHET 0. 45 FEuhi:, AN
T 0. 52 EITRH

AT BIREE = B0 T 3l AR MY RN 56 B FEAR 28 B R T AR A fh, 3222
AT DANESS A LUR Lo 2 36 B TR BURF 72 B B 1 1l B K R W U 6. )
2008 FH A GREHLE, £ELTHAK IR E KK JT, 200972012 W4 1 BR
FYIE 1 J74e3oc bl BIT], A BER T B BUR 3¢, FRIUW BUR 7. 1)
e E E ST Jp /A% (CBO, Congressional Budget Office) fiif, ARK+4FE
DP. CCP HI ACRE =TS HFiH R BR, #-G v HI sk ra i v KI5 143. 07 12367
[8]. B35 PLC. ARC A1 SCO &51i HAE A AT H &4, 2014 R MbvE
FARBARS A EAT 9D 1), A RARUE T BURFIBRIRI9] . @l
FERIEE T FARAITE I RS HE K o AR MY AR 77 02 52 F AR SR AE S AR R 7=, i gk
Nt LIk, SR 1 AR K A RN AL P21 Bl T BRI o AR K F A T8
WrFtHLy (CRED) f%dl, 200172010 SRR FE R & 1) B ARG ELAT 10 421
hn26%, o, HANEE A I e ACEIE N 71%[10] . ANAREEBUR [ & 20
(R 28 A & DAY 55 R 5E0, 5 22 B AT R0 B AR RS 5 BE =B o 5 b [R] I
R = T I WAL T RIZN s 2 . et RO AR A 2N Fe e, REn
M 8E 17 AN HBUEA D IRKIR RS, G EAE G 20K A ™. K
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] 5298 )y 5 M 5 i) 24 0101 o BUR it 2R AL 5 10 S HH B R 3R RS, AR
TRETHRITERE R I A& M T M, 78 2014 AR, RAEYIORES v &)
FFE T A FEAINGE, FEAEARY XSS BAR R P (1 b e S AT . =5 WTO A UAN
] B A 7 il 5 5 PR B ) 1 s AU R U PR A T

MEEAER B, 2014 SEARMY IS (1 I 4 50 1) T A 73 T BRI A
77 FREEYERF IS AT, BORAT A AR, SERERE. L, BONHE
A, AZ LU ARC, PLC AT SCO S PR RIS vH-Jal, AU i 37 1) 0 il 4
N o AEIXFRANMEHLED N, T HOIEZ 2R 3, AT 52 450K AR AT LLAR
PN, ML BUARSIAT T, HOA NGRS R 2 A2 . S
Ko AEAFAE ELEAN BN, FLABIT MU ) T 58 ST BB SOA A SR ek
AT 6 EAT VAL, BURIRAEROY H B BARIPGE T HAANEJE, 25300
H AN 7550 B, At SO fay o, AR T ORI T A, ATRI A&
M Az H S B ORBERE L REAT A R v o e S EBUR BT AH A gAMb XU 185
DR WO AUk R U B A 00 o o s AR A O B A 28 R e AR A 0 D -l 1
PTG T AT BB ok, EANIE S WTO RIS DL R B3R AU 45 A4 A7 5,
AR R R BT L AR U P B 1S S AA B0 T B A 72 ] PR AR b2 4 Y

4. EH “HIRHRE” BAH—BNRE = W iR

FEANARN K AT m, LR MEsr. S g BBt Tk
IEFIARAE I B o DRI, 7S 5t S A0 R 4 A8 1) RS B BT B ) V2 IR 1
RN XA HE 2 rf, IF LS TR AR Horp, R W SRR 7= S i AR
Bz A AR P AT FH AR L, BT R R 28 i S Aol XU A B ER
4. 1 XHAR = ah BA S N

S Ml AR = A 7 i B IR AT SO AR A B, R
St BRI ST E R, B 1848 N AH RS 5 BT O LUK,
EEWI T DA TIE 160 RAFMIARE, - I0AZ Sy MU FNE B AR O 2 58Tk
A, A IESAT R k. BcRE, ERK S SIT s EE, H
A K TR NS 30 ZRUR T IIBCRIIN St &40 Eisc 5, Rfar Ak
PR T DLEEAS S T N R B0 B 7= s L, SRS i & 5 AR iz,
AR IR 2 A A N BT 8 DA S AR TR A ™ il A 7738 1 2 1w A LA
SR AT LA B SR T 3 SEBLAL H AR . X PRI ME R 5 RSB E AT
Oy P AT RIRIAS 5, AR T RS T A A A B Th RE RIS L=, L EITR
R S0 S A B . I S A BT A SR AR T A, B )E

SRR T TN % B E B S AT 2R
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LT SRR . A B T (RIS A RS HEAL IR, AR TS,
TR LIBR T M AR = S AS Zy AL CAAE , 3 B A 7 it 1R o b /B i DA PR il o 58
RS A 1) A = T AT AR ™ ot i O 38—, B TS5 B A Ak, ib Ja
IR BT AT BB B IR 2y 1R ] Be A2k o

5 AR o6 A = i BR B T34 AR H ok O, i keas R AR ™= i B B A AL
HHTEW LA A 7 L] 2008 B8R 7K o T HA B2 113 A8 2 SRR 4 F AL
Dy ARHAT R, 5 AR PR AR ™= il B 5% 117 32 () 3 FH v AR A W Rh 7 =8, BB
B H5MNAES Y.

HiEZ 5T SR PAE AN T E R AR SN F I8 5« RHETT
KIATAE Ty AR 22 D HOR T A (M A D7 &, LR 7 05 5 5 T 1)
L FE AN T o KA AR P2 . AR Fe AL, BRI AS XU [0 0 a7 =K
gAY, MARW A T E AT B (M4, S AR ML IR S AR 9 AR A T 22 Z A SR
A Gy AR, FEW EEA HES 5 WG58 5 4k

AR DHORAS T, A NS () SR BE AR S 2878 o S A AR = 1) 3=
BRI, A S 5 A AT T 3 R E R4 J7 20 X v /NS Al AR
FEF AR SRR, ASREE IR T34 AT 2 AR 1, Bl 9 e A A B ]
RE LV AR A S T A SR ZL e s IS IE I Rk e IR 5 22 . PRk, JHEHEES 5™
an B TSI, ] BRI 58 A LR A Ak Uk 20 1 IR B A 1T KA 2R 1 ] g
PE, BRI R MY IR S50 T 13 AR OCF B A, R T A& % BN AL
EHEHEZ SN S FR N RN A = B R A, W2 5075
B AL T IHRETT I KRS . OB FF 2L, A7 52% LA BRIk b F-ad i i
TR HA ST (1] . A2 5 J7 A s Rl woe A& F i 5 5 Fh
RN A AEFEEIAR P A M G2, HHARE SRR TS . XL
EAEA B A A WA BRARR A MDA 7 AT A ™ i B P 35 Ab ey SIE 1 S EA T
B T eMFhE oL, MTERSES R A= E T G2 G, A2
e A kg LA A B T BT ST T E I ORI . A A P E A
FEPA AT 0% T g AR, EReRYE “ itk  (Patronage Rate) K
FEEERRTF IS T 3 Erfie s (12] o rh/NBURME A = 2l I W) 422 2 5 4% 7 i B B
T RERAFR L 2t s IX A2 G AE AL P AW AR SE LA = S B T 3 b AR s
BRI R A
4.2 XreERERNAH

KEREVIREAARZIT 70 ZHE MK E, HirCa st FREYIIRE
iR R KR E K, DR EPIRONRES K i,
2015 FFELR PN (T RAEVD IR IS TR 2l SN 80% LA 7. A, RAEVIR AR

THER A 2 E AN AN AR A B R, VRS T AT
https://www3.rma.usda.gov/apps/sob/current week/insplan2015.pdf,
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RS HEAS IR A 2 B RAEW PR BS T I3 2 WDl H I PR B =, T2 AE 1996 4 LU A
B R AR T R A, 56 B IR AV R S A DL SR 6 A AT A RE 1)
e fath, KREARVED IR AR LU ORI TR EH BOE AR, &SIk
AT, REAFAIARBEE, HRRIEVRNREE KRB IG, RIEVIIRE 17
AAMRBSZH FARIAAT[13] . BARWIE, RAEY) ™ & IR E A BN PRES 1 &
JERR R T ARG, 2w TR, A7 0B AT R AT

RAED = Fe OB RIE LU 5 (AR AE R s A5 ik e 4 A R DR s, Horh B B
JARES (CAT, Catastrophic Coverage). F=mfrks{rls (YP, Yield Protection)
AN RAEE IARKS A B OR Th S dE AR B, 2 BN R ARV IR B
R EBIERE ) 22 ” o 2 5AREY B IARKE R ORI AT KA 45 2R I RT L3R
1S LUIEH P8 50% L RS AN 1K) 5o% T IR 2, SRA T 252 28R Ol kb
W, AN TSR B2, (HURAEY KR ISE (1) DR B A P IS, BB DR i 1 AR
FUIGEIARAR o 7 5 DR B R B A = e (R B 28 = il v e A7 ML R i U B, AR i |
T KIS ARAVEYRRES (MPCI, Multiple Peril Crop Insurance). =i {gfH
PRI 77 B A P AR AR I i 7 B DR B AR A AR B 7K o T = B (R B 7k~ 7
SEBR G S 7 & (APH, Actual Production History) [RI3ERE FAfisE, M 50%4 85%,
5% A — s AR OR B AR IR B B T IR e G A i e, N 55%4 100%,
5% A —H4 . Z P AR A Pe AR B AR RS, Al R 2 AR ORiE P A T 52 B = i
e A% LA T A e A R B T SCAN o ™ e DR B i A 355 4 A A XU O B ol
G20, UL B S € 7 IHAFE 22 5 WA I sl S R A —
B WIHT SO, ;o ORI AT HUS BAR I ROR, 72238 AT i —Fh R A2
K3 F AT AN A 1 H B2 S KA IR B KAk, P RE I H AR S
R EA =R HARFEA—E14] . XS BOES S BARMAT A =B, ik
IS BIAHN I BUR R  BAR, RAED ™ BIRAEE €A, HEEHERIARE,
ARAED) = A IR R RE AR AL, A SN ORES  fi B3 T 3%
filh o

4. 3 XA PR B N

FESEFE, ARAEPIMON ORI FEAR M A Y A 2 WU PR Bt SR . AN 5 5 S AR
VEYI R S, AR AR b (R R e o IR TR B T AR N AT 3R 3
BURARAED ™ il D« ks el B 38 3 A 3 BURBAR N SRR R T PRIE
I, Eh ™ R ROR R R R AN 2 AT il A 2 A o, o dkE . R
P OR B DR IRE PR S HE R AR A 7 A NI S BEA AR I T AR IO, AL
R AT A B A X I IR AN G T DU AR A N SR ORI
BN RIY
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R 2: RERIEVEARRKEIRE

LAAR 3751 155 77 Dy B Atify o2 7 i DA DA 28 B DAy SRS 2 )
B EAA DI W LRBE RIS (RP) D IEAEDMINLR: CARP)
(RUE WIS T PN LA SN R FERE R A IR S CAGR)

RAEYIBN AR e FEAC L de FACER A 1 6 M2 O N IR BE AR [ (RP,
Revenue Protection), H EARIIEORIS DTAF 2 OR B g O Bar A DRI 5 iy 5 380 ™
T B R DRI B A 2 FROI A A% A el DR 2R 5 A RN R XU o 2 A IR 1) “ R IE
N RN ARBE ORI PR it A 2 A, T “ORUEMON ™ BB I RN T4 OR N ik
PRI 5 I3 50 B AR B AT AT O A% « ISR o BB B AN R 3R . FLAARE)
AR

AT AR RIEN= &I [ s 5 X ARBEZKSE X max {FUPIOA%
KSR e )

b, D ST s AR AR I (1) )7 S SR P e, OO A RDBCERAN A% )
H1HI B2 i b Eoed A AT i o sE 8

RN REEORBE AL, DXIBAEYIARES (Area Revenue Plan) [F)JE A fih
RIS “PRUFIIN” o ANFP)IE, DA EPIBONAR RS (0 DR IS T3 A A2 24 X 3
P SEBR B R T BRI IR F) “PRUBON” 7K I 45 T IR B N, 547
IRANED S AT KA SR R TG o B M — R A T WO PR B ORI DXL
S A AN e L ANV A D DR S A A XU, A N SR T
AR o

bR T BRI E RS, AT R AL TR S BN SRR A E D) DR [ —— 1
B AR (AGR, Adjusted Gross Revenue). 5 _EREEFHIXAAET, EA
BEXSHEMRE 58 B AVEDAG VRS ft vt i, i 0 BN AR I RSN S R B
AR 7 R SOSON B ke SR B 56 [ [ PN 5045 Jmd I 55 FR i 3 DL R AR B FR A AR T
[15] ¢ FLARORIF RS A 2 SN PR B DR B JEACAH [R], @ AR EPIN R S AR R 41
BT o

RS MRS T BAR B2 WA ATIEE R SR, sk b,
L OR B L) R A DR = i 1 R G T AR A A I R T I 4H
XTI BN 33 AR ED DR ST 5 02 56 T2 U T 3 o A W B 11T 4 16 i R R K
AT AN (R G R AF AL, AR AL 453 H IO A% RE A 280k S e 117 37
PESROC R R BT REER T 5 AR N B S REY - R &E s, TR
PRFUR T AR 7 (1) 7= S5 Pa9 . I e X TR) R B 2 A i e 17 N A

SANTRI RIS 11 AR A0 SR 0 301 65 5 24 W TR R AR [, 451 s K £ F0000 b SR R 2 R 399 8258 5 i 1.2 3 433 301 82
FrAEUEE2 A 3548 5 H P30 A% R A R 12 A3 1 53 5 A9 E DR 10 A 2548 2 H 1340
A5 AT NAS R AR (K e 3R3] «

R R, AR BAR Uk A E ARG TR (NASS) 3% HUCHRIE A AR AR ORI b F0 7= i 5 1)
Hidls
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Abstract. With the development of the insurance market, competition among the
insurance companies increases fiercely. The competition of the insurance companies
is reflected in many aspects, the core of which is the modern insurance company's
governance mechanism. Ownership structure is regarded as the basis of corporate
governance. It fundamentally determines the company's decision-making mechanism
as well as incentive and restraint mechanism, which ultimately influence the
company's behavior and business performance. Therefore, ownership structure has an
important impact on its business performance.
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Comparing to previous researches about insurance company ownership structure and
corporate performance, our research has the following innovative points: Firstly, from
the perspective of the Greater China region, we choose our investigated subjects from
the Chinese mainland; Hong Kong SAR and Taiwan, China's insurance companies
and we collect the annual panel data from 2010 to 2015. Therefore, the research
results would be more inclusive. Secondly, we use fifteen indicators to measure the
performance of listed insurance companies through statistical methods. In this case,
we overcome the possible bias of previous studies which use the stock price changes
to measure the performance of the company. Thirdly, in terms of the explanatory
variables, we analyze the influence on the corporate performance from the following
two aspects: the ownership structure and the board structure.

This paper is mainly divided into four parts: the first part is a literature review,
analysis and summary of the relevant research results. The second part is the data
source and theoretical research. In order to ensure a more accurate measurement of
business performance, we collected 15 indicators, such as net assets income rate,
capital utilization rate and so on. Through the factor analysis method, we propose five
dimensions of the insurance company performance evaluation index, which are
profitability, capital management, managing ability, risk management ability and
development potential. The third part is empirical research. This paper uses the panel
data to analysis the influence of ownership structure on corporate performance. The
results are as following: Firstly, two variables, the biggest shareholder's equity ratio
and corporate performance, have a positive relation, significant at 1% level. The ratio
of former five shareholders’ shareholding and the ratio of the first major shareholder
holding shares and the sum of the second to fifth major shareholders holding shares
have a negative correlation with operating performance, significant at 1% level. It
indicates that the concentration of power and the fixed large shareholders play a
positive role in the sustainable management of the enterprise, and will give the
investors a positive suggestion. Equity balance of the company's governance plays a
positive role; the more decentralized equity distribution is more conducive to the
company's business. The type of actual controller and business performance has a
positive relation, significant at 1% level. This result may be interpreted as the insurers
who are controlled by government have better resources in China and it cause that the
governance of State-owned insurance company is better than private insurance
companies. The proportion of Independent directors and operating performance has a
positive relation, significant at 5% level. The impact of the executive stock ownership
rate on the company's business is not significant. The reason may be the sample size is
not large enough. However, it can reflect the current status of China's insurance
companies from on the other hand, hat is to say, due to the imperfection of the reward
and punishment system, the impact of the executive stock ownership rate on the
company's business can be ignored. In the last part, we analyze the results of
empirical research, and put forward some concrete suggestions on how to establish a
more reasonable equity structure.
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1. Introduction

With the development of the insurance market, the insurance companies are facing
fierce competition as the main part of the market. The competition of the major
insurance companies is reflected in all aspects, the core of which is the modern
insurance company's governance mechanism. It is generally believed that corporate
governance includes internal governance and external governance. More and more
scholars believe that the internal governance is the core, and the arrangement of the
ownership structure is the key foundation of the governance mechanism. A good
ownership structure can optimize the composition of the board of directors, influence
shareholders’ behavior, stimulate and restrict managers effectively and promote the
company to form the governance structure of mutual checks and balances, so as to
improve the operating performance of the company and maximizeof the value of the
company.

2. Related work

Foreign insurance companies have many arrangements of property right, such as
joint-stock system, mutual system, Lloyd, etc. So researches on the ownership
structure mainly concentrated in comparison to the influence on the operating
performance of the joint-stock and mutual system insurance companies.

Spiller.R (1972) believes that it’s the separation of ownership and operating rights of
the joint-stock insurance company, share ownership plays a great role in promoting
the company's performance. Jensen and Meekling (1976) believe that the increase of
the proportion of the internal shareholders of the control right of the company's equity
can effectively produce management incentives, reduce agency costs and improve
enterprise value. Mayer and Smith (1981) think that one needs to use the form of
joint-stock companies and give CEOs high salaries if you want to improve the
efficiency of enterprise management, considering the relationship of the ownership
structure and executive payment. Mayers, David and Clifford Smith, Jr. (1986) by
using the data of 30 mutual life insurance companies which are transformed from the
joint-stock system shows that the premium incomes’ growth rate remained unchanged,
management turnover decreased, so the conversion improves the efficiency of
insurance companies on average. M. Carson, D. Forster and J. McNamara (1998)
using probit model, analyzing respectively the free cash flow, earnings distribution,
assets, operating expenses and losses. The results show that the joint-stock insurance
company capital requirements is higher than a mutual insurance company and it’s
helpful to improve the enterprise performance since the cash flow and joint-stock
system have very high correlation.

n addition, some scholars have studied that the ownership structure has little effect on
the performance of the company. J. McNamara and s. Ghon Rhee (1992) shows that
joint-stock companies have no significant effect on the premium incomes, cash values,
the refund rate and business expenses through the investigation of 33 life insurance
companies.W. Pot- tier and W. Sommer (1997) using agent theory to investigate the
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operational, financial and organizational structure of the life insurance company
equity system of the decision factor. It is concluded that the joint-stock companies are
more in the form of group, the improvement of performance is not significant. Mutual
companies generally have higher ratings, the more they are older, the more likely they
are to adopt the form of mutual. C. Lai Gene and Limpaphayom Piman (2003) test the
impact of the property rights structure of non life insurance companies in Japan on
performance, incentive problems, and financial decisions. The cost and free cash flow
of joint-stock companies is lower than mutual insurance companies, but the
investment benefits of mutual system is higher than the joint-stock companies,and it’s
financial risk is lower. Jeng Gene, C. Lai Vivian and McNamara J. (2007) use
enterprise value added method and financial intermediation method to empirically test
the change of the operating efficiency of life insurance companies in the United States
from 1980 to 1999. The result of the test of the value added method is the high
efficiency of the pre stock. The result of the test by the financial intermediary method
is opposite, but the final conclusion is that there is no significant improvement in the
efficiency of the stock.

it’s relatively late for the domestic insurance companies to carry out the reform of the
shareholding system, so the studies on the relationship between ownership structure
and performance of insurance companies is relatively late.

On the one hand, some scholars think that the ownership structure and firm
performance have positively relationship: Tang Ruolan (2001) of the state-owned
insurance company property right reform suggested that the vague property rights
caused by declining competitiveness, the state shares should occupy a considerable
proportion in order to carry out shareholding system reform.Yao Shujie (2005) uses a
set of data of the 22 Chinese insurance company in 1999 ~ 2002 and the DEA method
to evaluate their efficiency scores. The empirical results show that: domestic
joint-stock companies, joint ventures and foreign insurance company subsidiary is
more efficient than the state-owned insurance company.Mao Ying, Shu Tingfei (2008)
found that in the framework of the theory of equity balance, the high concentration of
equity is a wildly existed drawback in currently China's Insurance Group, and they
put forward to make the ownership structure diversified and pay attention to group
company status. Li Shuangjie, Yang Yi (2008) analysis the performances of 35
domestic insurance companies though the input oriented data envelopment analysis
model.The results show that in order to improve and develop the governance structure
of state-owned insurance companies, we should continue to actively promote with
conditional state-owned insurance company reorganized and listed on the stock
market. Xiao Xia Xie, Li Jinn (2009) analysis the relationship of the listed insurance
company equity structure, the board of directors’ characteristics and the operating
performance though the multiple regression model and draw the following conclusion:
Government Shareholding, executive shareholding ratio and insurance company
performance is positive relationship, namely government shareholding ratio increased
and managerial ownership will be conducive to improve the performance of the
insurance company; foreign strategic investors is not conducive to improve the
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performance of the insurance company.

On the other hand, some scholars believe that the property rights structure and
corporate performance have negative or less relevant: Huawei (2006) believes the
structure of property rights of insurance institutions has no effect on the cost
efficiency and profit efficiency.Unilaterally changing insurance property right
structure cannot effectively improve the efficiency. The corporate governance
structure, organization, marketing system, asset scale and product diversification is
the main factors of the influence on the efficiency of China's insurance industry.
Chunghwa Li, Xiao Qin Wei, (2007) study showed that the relationship between
corporate performance and ownership structure of Listed Companies in 2003 ~2005 is
poorly steady, mainly due to a single stock structure and relatively concentrated
ownership in China. Lu Yuan (2009) using a network data analysis pointe out that the
share governance mechanisms of Chinese funded insurance companies have yet to
fully play its role, the ownership structure and governance remains in the structure the
changes, the interaction mechanism of the property and control rights have not into
the optimization of governance mechanism deeply.

Through the above overview of the literature we can see that abroad studies is mainly
concentrated on the effect of different arrangements of the property right system on
the performance of insurance companies.The research on the relationship between the
governance structure and performance of insurance companies in China starts late,
and it mainly concentrates on the influence of ownership structure on performance,
and does not consider the influence of board characteristics on performance.Board of
directors play a guiding and monitoring role in the day-to-day operations of the
company, and the board of directors structure to a large extent is determined by the
ownership structure, only if taking the board of directors into consideration, the study
on relationship between ownership structure and performance can better reflect the
relationship. In addition, the current domestic researches’ objects are China's listed
insurance companies in mainland, due to the influence of the special situation of
China, the study only on mainland insurance companies is rather one-sided, and there
will be no strong reference.

So from the perspective of the Greater China region, this article selects Chinese
mainland, Hong Kong SAR and Taiwan, China listed insurance companies, combines
with the characteristics of the board of directors, and analyzes the relationship of their
ownership structure and the performance empirically, so as to provide suggestions for
further improvement of the governance structure of insurance companies in our
country.

3. Assumptions on the Relationship between Ownership Structure and
Operating Performance

3.1 The hypothesis of the relationship between ownership concentration and
operating performance.

Equity concentration ratio refers to the proportion of large shareholders holding

80



The Influence of Ownership Structure of the Greater China
Listed Insurance Companies on Corporate Performance

company shares and their mutual relations. Equity concentration is an important
indicator to measure the distribution of the company's equity, and also an important
indicator to measure the strength of the company's stability. For China's current listed
insurance companies, frequent changes in the major shareholders not only affect the
continuing effectiveness of the business, but also have a negative impact to the
outside investors.

Assumption 1: The largest shareholder shareholding ratio (S5;) was positively
correlated with business performance;

Assumption 2: The ratio of the first largest shareholder and the proportion of the
second to fifth largest shareholder (£:) is negatively correlated with business
performance;

Assumption 3: The sum of the proportion’ square of the top five major shareholders
(H:) is negatively correlated with business performance.

3.1.1 The hypothesis of the relationship between the actual controller's property and
business performance.

For the influences of Government Shareholding Ratio on the business performance
of enterprises in our country,there are mainly two different views. Some people think
that with the strength of a strong government support, it’s easy to enhance the
company's capital strength, gain the relevant policy supports and promote the rapid
growth of the company. Another thinks the government shares will bring multiple
principal-agent problem, leading politicians to achieve personal goals regardless of
the loss the interests of the company, so the management efficiency is lower. It is not
conducive to the development of the enterprise. Considering the history of China's
insurance industry, in order to obtain the huge success of the insurance industry, It is
necessary to have strong capital strange support, so in the current stage, the state as
the actual controlling person has a positive impact on business performance.
Assumption 4: The state as the actual controller (G) has a positive impact on the
business performance.

3.1.2 The hypothesis of the relationship between executive incentive and business
performance.

Incentive mechanism, as an important aspect of internal governance, will certainly
have a great impact on enterprise performance. The equity incentive in our country is
usually used as an important incentive measure by the listing Corporation, especially
for the top executives. According to the principal-agent theory, the contradiction
between the owner and the operator is mainly some aspects of the problem of the
conflict of interests, if allow the operator to hold company shares, its operating
performance and its own interests and is closely related to. This reduces the and
conflict of interests between the owner and the is the improvement of supervision cost
and reduce enterprise performance.

Assumption 5: Executive stock ownership (E) and business performance are
positively correlated.
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3.1.3 The hypothesis of the relationship between the characteristics of the board of
directors and the operating performance.

The board of directors as one of the core mechanisms of Modern Corporation
governance, its governance efficiency directly affect the performance of the company.
The independent directors and the internal directors are not the same, the latter may
be more directly subject to the controlling shareholder and the company's managers,
therefore, the existence of independent directors are more conducive to the board of
directors of the company's independent judgment. Therefore, the board of directors of
the higher proportion of independent directors, the board function can be effectively
played, and then improve the operating results of the insurance company.

Assumption 6: The proportion of Independent directors(I) and operating performance
were negatively correlated.

4. Factor analysis of comprehensive performance
4.1 Introduction

Many scholars use earnings per share, return on total assets or return on net assets to
measure business performance, this paper argues that these single financial indexes
cannot include the amount of information, and also easy to be manipulated, so it’s
different to fully reflect the real business performance of the listed insurance
companies.In fact, business performance is not only reflected in profitability, but also
reflected in the capital management ability, operation ability, risk management ability
and development potential. Therefore, it’s necessary to find a method to estimate the
company performance comprehensively. Compared with a single index, a
comprehensive index is hard to be manipulated and has great advantages.

4.2 Data

Considering the development level of China's capital market and the characteristics of
insurance companies, this paper selects 15 indicators which can fully reflect the
operating performance of insurance companies.Table 1 shows the structure of
comprehensive index system.

Table 1. comprehensive index system

index expressions
Return on total assets Net margin/average assets* 100% profitability
Net assets income rate Net margin /average net assets® 100% profitability
Net rate of return on . ) .
) Net investment amount/average investment assets* 100% profitability
mnvestment
Investment assets to total . .
. average investment assets / average assetsx 100% profitability
assets ratio
Net profit growth rate Net profit margin /net profit in last yearx 100% profitability
Turnover rate of net Operating income / average shareholders' equity *100% Operating
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assets

Turnover rate of total

Operating income / average total assets *100% Operating
assets
Operating income growth  (ending operating income - initial operating income) / early operating Overati
eratin
rate income *100% P g
PR . : Capital
Capital utilization ratio Insurance revenue / owner's equity *100%
management
e o Capital
Asset liability ratio Average Liabilities / average assets *100%
management
: : : o o Capital
Premium retention ratio Net premium / insurance business income 3 100%
management
Operating ratio of o ) Capital
o Liability / owner's equity = 100%
liabilities management
Premium income growth  (ending premium income - initial premium income) / premium income Development
rate *100% potential
(total assets at the beginning of the period) / total assets at the beginning of Development
Total asset growth rate ) ]
the period x100% potential
(net assets at the end of the period) / net assets at the beginning of the Development
Growth rate of net assets . )
period =100% potential

Based on the 15 indicators listed in Table 1, this paper uses factor analysis to evaluate
the comprehensive performance of listed insurance companies. There are only four
listed insurance companies in mainland China which are Chinese Pacific Insurance
(Group) Limited, Xinhua Life Insurance Company Limited, China Life Insurance
Company Limited and China Ping An insurance (Group) Limited, and in addition to
China Ping An insurance (Group) Limited, the remaining three corps are state-owned
enterprises, so this paper selects the representative Chinese life insurance Limited,
Xinhua Life Insurance Company Limited and China Ping An Group Limited as well
as the other two representative listed life insurance companies in Hong Kong SAR
and Taiwan, China which are AIA (Hong Kong) Limited and Cathay life insurance
company Limited.

In order to make comprehensive and accurate analysis results, this paper selects
recently five-year financial data of the five listed insurance company.

4.3 Model and Results
Table 2. Factor characteristic value and contribution
factors Initial eigenvalue
Explained )
score . accumulation %

variance %
1 4816 32.108 32.108
2 2.778 18.518 50.626
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3 1.861 12.407 63.032
4 1.315 8.766 71.798
5 1.153 7.687 79.485
6 0.902 6.015 85.501
7 0.603 4.02 89.52
8 0.574 3.826 93.346
9 0.4 2.668 96.015
10 0.304 2.028 98.043
11 0.172 1.149 99.192
12 0.071 0.474 99.667
13 0.03 0.2 99.867
14 0.015 0.097 99.964
15 0.005 0.036 100

Table 2 shows characteristic factor value and contribution rate which calculated by
SPSS20.0. The first 5 mainly factors have the cumulative contribution rate by
79.485%, that is they together explain the 83.842% this five listed life insurance
companies’ comprehensive performance index of the variance, embodies the most

information of original data, so choose the five common factors instead of the original

15 indicators.

Table 3. Rotated Component Matrix

Main factors

1 2 3 4 5

Return on net assets -0.004 0.028 0.263 0.188 -0.07
Investment assets ratio -0.128 0.319 -0.076 0.105 -0.006
Growth rate of net assets -0.058 -0.066 -0.056 -0.038 0.716
Turnover rate of net assets 0.111 0.284 -0.041 -0.291 -0.274
Turnover ratio of total assets -0.014 0.302 -0.061 -0.162 0.091
Premium retention ratio 0.013 0.276 -0.129 0.183 -0.039
Premium income growth rate -0.056 -0.077 0.364 -0.09 -0.076
Total assets revenue growth rate 0.019 0.008 0.108 -0.052 0.383
Return on total assets -0.268 0.025 0.205 -0.013 -0.07
Capital utilization ratio 0.156 0.106 0.124 -0.191 -0.066
Asset liability ratio 0.286 -0.077 -0.021 0.207 0.015
Operating ratio of liabilities 0.253 -0.048 0.117 -0.016 -0.079
Net rate of return on investment 0.039 -0.041 0.015 0.627 -0.085
Net profit growth rate 0.19 -0.118 -0.206 0.106 0.025
Operating income growth rate 0.026 -0.187 0.338 0.145 0.16

In order to explain the economic significance of the extracted factor, the factor is
carried out with the orthogonal rotation of Kaiser standardization, and the factor load
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matrix (see Table 3) is obtained.The main factor F; mainly explains the rate of return
on net assets, the operating ratio of liabilities and the utilization of capital, which can
represent the ability of capital management.The main factor F; mainly explains the
investment assets ratio, total asset turnover ratio and premium retentions ratio, which
can represent the operating capacity.The main factor F; mainly explains the total
assets rate of return, net investment income and asset liability ratio, which can
represent the risk management ability.The main factor Fy; mainly explains the net
profit growth rate, the growth rate of operating income and net asset turnover, which
can represent the profitability. The main factor Fz mainly explains the growth rate of
the net assets, total assets growth rate and the growth rate of premium income, which
can represent the development potential.

Table 4. Main factors characteristic value and contribution

Main factors  Extraction square and loading Rotating square and loading
Explained . Explained .
score variance % accumulation % score variance % accumulation %

1 4.816 32.108 32.108 3.485 23.231 23.231
2 2.778 18.518 50.626 3.071 20.471 43.702
3 1.861 12.407 63.032 2.463 16.42 60.122
4 1.315 8.766 71.798 1.518 10.119 70.241
5 1.153 7.687 79.485 1.387 9.244 79.485

Take the data of standardized variables into the factor score function and get the five
main factors’ score of the listed insurance companies, then weight and aggregate the
proportion of each factor rotation after the variance contribution rate of five main
factors accumulated variance contribution rate as the weights (see Table 4), we can
get the comprehensive score P which reflects the performance of the listed life
insurance companies.

O =(0; X 23.23%+ 0, X 20.47% + O, X 16.42% + 0, X 10.12% + O X 9.24%) /79.49%(1)

5. Regression analysis of ownership structure and comprehensive performance
Index

Due to the small number of listed insurance companies and only five-year data, the
time sequence effect is not significant. So this paper make the five-year original
sample data mixed become cross-sectional data. Finally, we get 175 observations.
Based on the prior assumptions, we establish the following regression models:

The definition and description of each variable are shown in table 5.

Table 5. Definition and description of variables

Variable name Variable definition Variable description

85



2016 China International Conference on Insurance and Risk Management
July 27-30,2016  Xi‘an, China

The largest shareholder equity ratio The proportion of the largest shareholder of the total share

. Share of the top five shareholders and the proportion of the
Ratio of the top five shareholders
total share

The ratio of the first major shareholder ) )
. The share of the first major shareholder and the ratio of the
holding shares and the sum of the second
. . last four shareholders
to fifth major shareholders holding shares

) Dummy variable: if it is state-owned, it is recorded as 1; if it
Actual controlling person L .
is private, it is recorded as 0.

Independent directors accounted for the total The number of independent directors is the ratio of the total

number of directors number of the board of directors
Proportion of the number of senior The ratio of the number of senior executives to the total
executives number of board of directors
Comprehensive performance index According to the factor analysis method to calculate the score

Table 6 shows the regression result of the equity structure and the comprehensive
performance though SPSS20.0.

Table 6 Regression result

Non standardized

. standardized )

coefficient t Sig.
coefficient
B Standard error

constant 3.044 0.65 4.683 0
5, 0.202 0.062 9.522 3.256 0.003

H -0.105 0.024 -5.966 -4.424 0
Zg -0.033 0.01 -5.719 -3.259 0.003
G 1.246 0.321 1.31 3.877 0.001
I 0.005 0.002 1.078 2.034 0.044
E -0.011 0.007 -1.076 -1.722 0.099

The regression results from the equity structure of table 6 and the comprehensive
performance can be seen, the coefficients of 5y, £;, Hz, G and I all passed the T test
with a significant level of 5%, and the F statistic also passed the test, which showed
statistical significance, that is to say the largest shareholder, the actual holding of
state-owned, independent directors accounted for a positive correlation between the
total number of directors of the board of directors and the overall performance of P,
The top five shareholders ratio, the largest shareholder and the second to the fifth
largest shareholder of total holdings ratio was negatively correlated with the
comprehensive performance P; The coefficient of I do not pass the T test, which
shows that there is no significant correlation between the proportion of the number of
executives shareholding and the overall performance, so we refuse to the assumption.

6. Conclusion
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Firstly, the largest shareholder shareholding ratio exhibits a positive correlation with
the operating performance, while the former five shareholder shareholding ratio and
the ratio of the first major shareholder holding shares and the sum of the second to
fifth major shareholders holding shares have a negative correlation with operating
performance. This result is consistent with our hypothesis, which indicates that the
concentration of power and the fixed large shareholders play a positive role in the
sustainable management of the enterprise, and will give the investors a positive
suggestion. Equity balance of the company's governance plays a positive role; the
more decentralized equity distribution is more conducive to the company's business.
Secondly, the operating performance of the state-owned insurance companies is better
than the private insurance companies, which is due to the late start of China's
insurance industry, while the support of the national strength can help insurance
companies to gain greater market advantage and profit. As far as the current stage is
concerned, the state as the actual controlling person has a positive impact on the
business performance and private insurance companies are at a disadvantage.

Thirdly, the proportion of independent directors plays a positive role to the company's
operating performance, which is in line with our expectations. Independent directors
as the company management advice often have more clear and accurate judgment,
because they are not controlled directly by shareholders and they can put forward
beneficial suggestions on the company's business which are good for the company's
business development and operation. Therefore, the board function can effectively
play with the higher proportion of independent directors, and then it will improve the
operating results of the insurance company.

Fourthly, the impact of the executive stock ownership rate on the company's business
is not significant. The reason may be the sample size is not large enough. However, it
can reflect the current status of China's insurance companies from on the other hand,
hat is to say, due to the imperfection of the reward and punishment system, the impact
of the executive stock ownership rate on the company's business can be ignored.
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Abstract: In this paper, a parallelogram pension calculation framework is proposed to
model the liabilities of urban enterprise employees' pooling accounts in China. Two
important parameters in these models -- the growth rate of wages and of age-linked
benefits -- were used -— along with age and gender -- to actuarially estimate pension
liabilities. The results indicated that in early 2015 the actuarial accrued pension
liabilities of Chinese urban enterprise employees' social pooling accounts were 72.13
trillion CNY. Women’s pension actuarial accrued liabilities accounted for 61.31% of
the total which presented a significant gender difference. As a result of the estimation
and a sensitivity analysis, some policy recommendations were proposed to reduce the
future pension burden and narrow the gender differences in the overall redistribution
of funds. These solutions include deferring retirement — especially for women -- as
well as improving the return on investment for the pension funds. Also, the
contribution rate could be reduced while the replacement rate could be increased.
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1. Introduction

In November 2013, establishing a more equitable and sustainable social security
system and the principle of actuarial balance were written into the Decision on Some
Major Issues Concerning Comprehensively Deepening the Reform proclaimed by the
Central Committee of the Communist Party of China. Actuarially assessing the
country’s old-age insurance system was deemed necessary for managers to find
potential risks from a long-term vision, as well as understanding the future financial
situation. Reform options established on the principle of actuarial balance are expected
to be more affordable, sustainable and fair (Boado-Penasd et al., 2008; Vidal-Melia and
Boado-Penas, 2013; Sin, 2005). Social pooling accounts in the old-age insurance system for
enterprise workers plays a role in intergenerational support. This system provides a
monthly payment to current pensioners derived from contributions collected from
current workers. Increases in life expectancy aggravate the burden on current
contributors and increase pension expenditures in social pooling accounts which
eventually will lead to fiscal unsustainability. By studying the current social pooling
accounts, the Chinese government can become better equipped to make logical policy
proposals. Actuarial accrued pension liabilities represent the present value of pension
benefits deserved in the future, based on workers’ payment periods (including the
deemed payment period). This parameter can be accurately reflected in all participants’
pension benefits and contributions. Research on the actuarial accrued pension liabilities
is propitious to policymakers to understand the financial dynamics of the pension
system, find the root of the solvency crisis, and draft relevant reform -- which should
improve the long-term fiscal sustainability of the pension system.

Many domestic scholars have studied pension insurance and actuarial valuations.
Wang (2002) estimated the level of China’s pension debt by calculating the actuarial
present value of pension benefits which contain pension benefits deserved by old
people (those who were already retired before early 1998) and the actuarial present
value of pension benefits already received by middle-aged people (those who started
to work after early 1998 ). Based on this model and the index adjustment method,
Wang later (2006) estimated the historical pension debt of China. Gao (2004), Li
(2009), Qi and Tao (2011) calculated the scale of China’s implicit pension debt with
similar methods. More recently, Wang (2013) estimated the payment gap of pooling
accounts under different scopes and methodologies. Wei (2014) made actuarial
valuations of the financial sustainability of a basic pension for enterprise employees;
however, the calculation models used in his paper were typically expressed by text
rather than formulas. All of these researchers found that the actuarial method for
calculating pension benefits is helpful to understand the financial dynamics of the
pension system. Although those studies have made focused on fiscal balance and
implicit pension debt, there still are some points which need to be researched further.

First of all, according to the provisions of the State Council on Improving the Basic
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Old-age Insurance System for Enterprise Employees (State Council Document #38 in
2005), some changes occurred in the method of contribution for revenues and pension
payments, as well as the age-wise classification of participants. The calculation of
pension insurance should consider payment differences in varying age groups.
Secondly, prior research related to the calculation of revenues and expenditures of a
pension system have focused on implicit pension debt and the pension gap; however,
there is little research on actuarially accrued pension liabilities. Finally, prior research
has relied on calculation methods based on traditional actuarial formulas although these
formulas are not ideal.

For this study, a parallelogram pension calculation framework was constructed to
study urban enterprise employees’ social pooling pension accounts. These accounts
clearly divide each worker’s life into a working period and a retirement period.
Applying the aforementioned creative framework to study the existing basic pension
insurance system for urban enterprises resulted in actuarial accrued pension liability
models of urban enterprise employees' social pooling accounts. These prospective
models were used to calculate the actuarial present value of pension benefits
determined by an old system and the present value of future retirement benefits,
determined by the length of contributory service under the new system. These models
considered contribution revenues during the working period and pension payments
during the retirement period. These formulas are clear and easy to understand. In
addition, the growth ratio of working-age wages and the growth ratio of age-linked
benefits were calculated according to the relationship between wages and pensions
and the age and gender distribution. The value of these parameters should improve the
precision of the final results.

2. Parallel quadrilateral frame

The length of the contribution period and payment period were divided by entry
age, retirement age and ultimate age. As shown in Figure 1, a two-dimensional
coordinate system was established with year on the horizontal axis and age on the
vertical axis. Based on this two-dimensional coordinate system, a parallelogram
pension calculation framework' was constructed. The two axes intersect at the origin
point of time and retirement age. In this study, e represented entry age, r represented
retirement age and o represented terminal age. An entry line was represented by a
diagonal across both point (z, e) and point (¢-r+e,r). Parallel to the entry line was a
diagonal across the original point (#,7) which represented the retirement line. Similarly,
a diagonal crossing point (¢, @) which also was parallel to the entry line was the final
death line. These diagonals together with lines parallel to the horizontal axis crossing
point (t,e) and point (t,®), respectively, constituted two parallelograms. A

1 In this paper, the parallelogram pension calculation framework presented in the literature by Yang (2015) was used.
Yang’s study, titled “Actuarial Accrued Liability of the Basic Pension for Government and Public Institution
Employees” was presented at an international conference in Beijing in 2015 (Population Aging: New Challenges for
Public Policy).
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parallelogram located in the second, third and fourth quadrants indicated a
working-period (contribution period). A parallelogram located in the first, second and
fourth quadrant indicated a retirement-period (payment period). This creative
framework was used to determine the accrued pension liabilities of urban enterprise
employees’ social pooling accounts.

.
-
-

irement period-,

Working period

t-rte t t-ke Year

 etirement line Final aﬂ?th line

Fig.1. Parallelogram framework for pension measurement

At the measurement time ¢, the actuarial accrued pension liabilities of urban
enterprise employees’ social pooling accounts can be calculated by using the
prospective method which can be expressed as:

Accrued pension liability at the beginning of year ¢ = present value of future pension
benefits — present value of future pension contributions

According to the Labor Law, the retirement age for men in China is 60. Women
may retire at 50, but women in managerial positions may retire at 55. In this study, a
retirement age of 60 was assumed for men, while a retirement age of 52 was assumed
for women. The terminal age was 105. Pension payments and contribution revenues
occur at the beginning of each year.

There are some symbols that need to be explained. L, denoted the number of
x-year-old participants at the beginning of year ¢t. LM t¢x denoted the number of
x-year-old male participants at the beginning of year ¢. LF ¢,x denoted the number of
x-year-old female participants at the beginning of year ¢. B, denoted pension benefits
deserved by x-year-old participants at the beginning of year ¢ ,P, represented the
probability of an x-year-old person surviving to age x+n, while iy, v,, p,and g, denoted
the interest rate, growth rate of pension benefits, and growth rate of wages, respectively.
The discount rate was 1/(1+ ). To simplify some calculations later on, let ¥, =(1+ p,)/(1+

i), U=(1+g-)/(1+ ).
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3. The model of accrued pension liabilities based on the parallel quadrilateral
framework

3.1The actuarial present value of social pooling account pension benefits deserved
in the future from social pooling account by old people

In this paper, employees who were already retired before the implementation of
State Council Document #26 in 1997 are referred to as old people (including old men
and old women). The age interval of old people is [r+t-z, ] at the measurement point
of year ¢, assuming that the system began operating at the beginning of 1997 and z
stands for that year.

As shown in figure 1, old men had an age interval of [78, 105] when setting the
estimation point at 2015. With age 105 set as the terminal age, participants are expected
to die at that age. The actuarial present value of pension benefits from social pooling
accounts deserved by 105-year-old old men at the beginning of 2015 was LM
2015,105B2015,105. At the beginning of 2015, 104-year-old old men received pension
benefits for that year, and they will receive pension benefits in 2016 -- as long as they
survive to age 105. The actuarial present value of pension benefits deserved in the future
from social pooling accounts was:

1+ 0,015

_ M
i ) _L2015,104BZOIS,104(1+p104V2015)
2015

M
L2015,10482015,104 (l + Pros

Similarly, at the beginning of 2015, the actuarial present value of pension benefits
deserved in the future for 78-year-old old men from social pooling accounts was:

26 27 n
M _ M 2 P1s
L2015,7832015,7s (I+ pVo01s + 2 PosVoo1sVaore T+ 27 P3g H Vaorsa) = L2015,7SBZOIS,78 Z V. H Vaorask
k=0 n=0 Y2014 k=0

Therefore, at the beginning of 2015, the actuarial present value of pension benefits
deserved in the future by x-year-old o/d people from social pooling accounts was:

w—Xx

Lt,XBt,x Z ﬁH Vt71+k

n=0 V[-] k=0
The actuarial present value of pension benefits deserved in the future from social
pooling accounts by all old people at the measurement point ¢ is:

PVBIOZ Z [Lz,xBl,xz&HVt—H—k]

xX=r+t—z n=0 V41 k=0

It was assumed that pension benefits for pensioners with similar ages would grow
at rate b every year, and b represented the growth rate of age-linked benefits. Thus:

B, ={+b)7"8,,, xelr wl (2

B :R'SH,H :R'(1+S)H_ES (3

t,r t—l,e
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R represented the replacement rate. S, stood for the contributory wages of
x-year-old contributors in year y, while s stood for the growth rate of working-age
wages.

3.2 The actuarial present value of social pooling account pension benefits
deserved in the future by retired middle people

In this paper, employees who were already contributing to the old-age insurance
system before the implementation of State Council Document #26 in 1997 and were
retired before the measurement point t are referred to as retired middle people
(including retired middle men and retired middle women). The age interval of retired
middle people is [r, r+t-z-1] at the measurement point of year ¢. Their pension benefits
from social pooling accounts consist of two parts: (i) a basic pension; (ii) a transition
pension.

BRMB tx represented the basic pension benefits deserved by x-year-old retired
middle people in year t while BRMT tx represented the transition pension benefits
deserved by x-year-old retired middle people in year t. The annual growth rate was
assumed to be the same (p,)

For example, in figure 1, retired middle men had an age interval of [60, 77] when
setting the estimation point for 2015. The actuarial present value of pension benefits
deserved in the future from social pooling accounts by 77-year-old retired middle men
at the beginning of 2015 was:

27
" RUB RUT
L2015,77 (32015,77 + 82015,77) : (1 + p77V2015+2p77V2015V2016 + "'+28p77H V2015+/<)
k=0

The actuarial present value of pension benefits deserved in the future from social
pooling accounts by 65-year-old retired middle men at the beginning of 2015 was:

44
n RUB RUT
Lynss0Bogiseo + Baoseo) + (L + Delagis+oPeoVooisVoore + **+a5P60 [ [ Voorss)
k=0
Therefore, the actuarial present value of pension benefits deserved in the future from

social pooling account by x-year-old retired middle people at the beginning of year ¢ is:

w—x-1

thVHl +oet w—xpx H Vt+k)

k=0
=L (BL" +BET) AV,
n=0

n
t-1 k=0

Lt,x(Btl,i]cWB +Btl,?)?/lr)'(1+prt + 2P

The actuarial present value of pension benefits deserved in the future from social
pooling accounts by all retired middle people at the measurement point ¢ is:

r+t—z-1 @-x n
PYBY = 3 | L (B +BA) Y 2Ty, (4)

x=r n=0 Vi1 k=0

The pension benefits from social pooling accounts deserved by retired middle
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people increases at the growth rate of pension benefits based on their pension benefits
deserved at retirement age. As long as the length of the contribution period increases
one year, benefits from the basic pension portion will enhance one percentage point of
the mean value of last year’s local average economy wage and the individual’s indexed
average contributory wage. Benefits from the transition pension portion equal the
product of the indexed average contributory wage, accrual factors and the length of
the contribution period. The accrual factor typically ranges from 1% to 1.4%, and this
study assumed an accrual factor of 1.2%.

The basic pension benefits and transition pension benefits deserved by a
77-year-old retired middle man in 2015 were, respectively:

2014 E 1 S 2014
BRME_ — pRiE 1+p) =221+ 97931998 —1997)% 1+
2015,77 1998,60/(!;[)8( o) > ( 19981997 S1o07 ) ) 0/(1;[98( 2

2014 E S 2014
BRMI_ _ pRMT 1+ p,) = £[(60—20) — (1998 1997 S R 1+
2015,77 1998,60 kl;[gg( £c) [( )—( )] 1998—1997  S1o07 k!;[gg( £r)

The basic pension benefits and transition pension benefits deserved by a
60-year-old retired middle man in 2015 were, respectively:

N 2015-1997 §'
pos Sl 1 WS hS-E |(2015-1997)%
: 2 2015-1997 o S2015-k
qQ 2015-1997 §
BT = £(60—20)— (2015 ~1997)] — 2 S
; 2015-1997 o S2015-k

Therefore, the basic pension benefits and transition pension benefits deserved by
the x-year-old retired middle people in year y are, respectively:

Bt[’UY\/IB _ phus ﬁ I+ p,

t—(x—r),r

_ k=t—(x-r) 1 + pt S
S ()= 1 t—(x-r)-z ek p t 1+
=2ty y z ek [t—(x—r)—z]% H e/
2 t=(x=7r)—z T Si-r-rk k=i-Gr-r) 1+ P,
(5)
BRMT _ gRMT ﬁ 1+ p,
t,x t—(x—r),r ki) 1 + ,Ot 3 S
—(x=r)— )= t—(x—r)—k,r— ! 1+
=8[r—e—(t—(x—r)—z)] St-txert (o) kar—k Pr
t—(x-7r)—-z i3 Si—(=r)-k  k=i-(x—r) L+ P,
(6)

3.3 The actuarial present value of social pooling account pension benefits
deserved in the future by working middle people

In this paper, employees who were already contributing to the old-age insurance
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system before the implement of the State Council Document #26 in 1997 and who
retired after the measurement point t are referred to as working middle people
(including working middle men and working middle women). The age interval of
working middle people is [et+t-(z-1), r-1] at the measurement point of year ¢. Their
pension benefits from social pooing accounts also are composed of two parts: a basic
pension and a transition pension. As for a x-year-old contributor in year ¢, BWMB
t+(r-x),r represented the basic pension benefits deserved in the year in which he reach
his retirement age while BWMT t+(r-x),r represented the transition pension benefits
deserved when he is r-year-old.

So in Figure 1, with working middle men as an example, their age interval is [39, 59]
when the setting measurement point is 2015. The actuarial present value of social
pooling pension benefits deserved in the future by 59-year-old working middle men at
the beginning of 2015 was:

W i
Lonis59 p59V2o15(52016 60 T 52016,60) (1 + peoVaois +2Pe0 2016 2017 + ‘”+45P60| I Vaoi644)

The actuarial present value of social pooling pension benefits deserved in the future
by 39-year-old working middle men at the beginning of 2015 was:

21-1 44

M WMB WMT
L1530 * 21 P39 HV2015+/ (32036 60 By 2036,60 YA+ PoVa036 + 2 PsoV 2036V 2037 7+ 4s pooH Vansesn)

j=0 k=0
21-1

WMB wMT n Peo
L 2015,39 * 21 P39 H V2015+, (Byss.c0 + Baoss 60)2 H Vaorasaras

j=0 n=0 2014+21 k=0

Therefore, the actuarial present value of pension benefits deserved in the future by
x-year-old working middle people at the beginning of year ¢ is:

(fo)fl n
H nPr H
Lr,x : (r—x) D, 0 Vt+j (BIVZJ(V{"B x).r + BIWJ:MrT x).r ) Z t+r—x-l+k
j=

n=0 Y ¢yp_x-1 k=0

The actuarial present value of social pooling account pension benefits deserved in the
future by all working middle people at the measurement point ¢ is:

r=1 r—=x-1

PVBtWM = Z tx (r x)px H t+] BK}:/[BX) BKA’,{TX ) Z H t+r—x— 1+k] (7)

x=e+t—(z— l) n=0¥yyp_x_1 k=0

Computational methods of basic pension benefits and transition pension benefits
from social pooling accounts for working middle people are the same as those used for
retired middle people. The basic pension benefits and transition pension benefits
earned by a 59-year-old working middle man in 2015 were, respectively:

< 2016-1997
BB _ S5 [ 1 Sa016-k.60-k

2016 -1997)%
201660 =7 2016-1997 = Saot6-k ]( .
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N 2016-1997
BT S2015 Sr016-k.60-k

= £[(60-20)— (20161997 =
216,60 = E1( )= ( 0161997 & S,

As for a 39-year-old working middle man, his basic pension benefits and transition
pension benefits earned at retirement age will be, respectively:

S 1 2036-1997 §
B%Zi,o _ 82035 (1 N z 2036-k.60-k j(2036 ~1997)%

2 2036-1997 o S'2036-k
N 2036-1997 §'
BIMT = £[(60~20)— (2036 1997)] 2% S 2anackenk
’ 2036-1997 o S2036-k

Therefore, the basic pension benefits and transition pension benefits earned by the
x-year-old working middle people are, respectively:

S 1 S, ok
B = 1+ — = [+ (r=x) - 2] % (8)
’ 2 t+(r=x)—z o St-n-k
§r+ o t+(r=x)-z § ok (9)
B,V%T_x) L =& [(r —e)—(t+r—-x-— z)] " fH(rox)kar-
? t+(r—x)—Z k=1 St+(r7x)fk

3.4 The actuarial present value of social pooling account pension benefits
deserved in the future by new people

In this study, employees who began contributing after the implement of the State
Council Document 26 in 1997 are referred to as new people (including new men and new
women). The age interval of new people is [e, e+t-z] at the measurement point of year ¢.
They can receive pension benefits from social pooling accounts only when the length
of the contribution period is greater than 15 years.

So in Figure 1, with new men as an example, 38-year-old new men in 2015 will reach
their retirement age in 2037. The actuarial present value of social pooling account
pension benefits deserved in the future was:

22-1

1
" B
Logi5,38° 22 Dag H V2015+J'32037,60 1+ DeoVaozr +2PeoVoosiVaoss + +as Peo H V2037+k)
J=0 k=0

The actuarial present value of social pooling account pension benefits deserved in the
by 20-year-old new men at the beginning of 2015 was:

40-1 44
M NB
L2015,20 40 P20 H V2015+j32055,60 (1 + PeoVa0ss T 2 PsoVa0ssVa0s6 7+ F 45 Peo H Vaossik J

Jj=0 k=0
40-1 45 p n
M NB 2 Peo
= Lagi520 " 40Po H Vaoiss  Baoss.0 v H Vaoraraosr
Jj=0 n=0Y2014+40 k=0

Therefore, the actuarial present value of social pooling account pension benefits
deserved in the future by x-year-old new people at the beginning of year ¢ is:
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(r-x)-1 o—r

Lt,x ' (r—x)px H Vt+j 'Bt]-\f(?r—x),r ' Z ”p"' HVHrffok

j=0 n=0 Vt+r7xfl k=0

~

BNB t+(r-x),r stands for basic pension benefits which will be received in the year
of t+r-x by x-year-old new people at the measurement point ¢.

The actuarial present value of social pooling account pension benefits deserved in the
future by all new people at the measurement point ¢ is:

e+t—z r—=x-1 o-r

PVBIN = z [Lt,)c (r—x) px H V/+j .BIJZI(;rfx),r : Z "—pVH Vt+r7xfl+k] ( 10)
x=e Jj=0

n=0Y¢ip_x—1 k=0

Assuming that employees contribute every year during their working period, their
contribution periods would be the same (r-e years) when they reach retirement age.

As for a 38-year-old new man in 2015, his basic pension benefits earned at
retirement age will be:

< 60-20 §
By =2mefyy LN S | (60— 20)%
' 2 60-20 ;5 Sa037-+

As for a 20-year-old new man in 2015, his basic pension benefits earned at
retirement age will be:

< 60-20 &
Bz'ff;s o= S20s4 1+ 1 z WS-k |(60 —20)%
’ 2 60-20 5 Saess—

Therefore, the basic pension benefits earned at the retirement age for the x-year-old
new people is:

S +(r—x)- < SH— —x)—k,r—
L L Jn el (ST (1
’ 2 r—eizt Str-x-k

3.5 The actuarial present value of future contributions

Since old men and retired middle people were already retired, they won’t need to
contribute further. Therefore, urban enterprises only need to contribute to the old age
insurance system for working middle people and new people.

The term c represented the required contribution rate, which is 20% according to
State Council Document #38 from 2005. According to Figure 1, taking male
employees as an example, 59-year-old male employees at the beginning of 2015 need
their enterprises to contribute to the old-age insurance system every year based on last
year’s average contributory wage until they reach their retirement age. The actuarial
present value of future contributions is equal to LM 2015,59-¢S,y1455. As for 58-year-old
male employees at the beginning of 2015, enterprises needed to contribute at the
beginning of that year and next year if these employees still are working. The
actuarial present value of future contribution equals:
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1+$2014)=LM

M
L5553 - €Sap1a.57 (1 + Psg 201558 901457 (1 PssUsgrs)

Lois
As for 20-year-old male employees in 2015, the actuarial present value of future
contribution equals:

39-1 39

n
M M Pay
Lygis20 " €Sa01a00 1+ PogUsgis +70++ 39 P H Usoisii) = Laois 20 *€Sa014.10 z - H Usoras

k=0 n=0 Yso14 k=0

Therefore, for x-year-old employees in the year y, the actuarial present value of
future contribution equals:

r=l-x

L -cS Z&HUt—Hky x€[67 V—l]

t,x t-1,x-1 :
n=0 Ujfl k=0

At the measurement point 7, the actuarial present value of future contributions
contributed by enterprises for all male and female employees is:

r—x—1 n
LU0, xeles 1] (12)

n=0 U[,I k=0

r=1
PVCI = Z[Lt,x CCSZ-I,x—l :

S, =0+s)"°S,,
Hence, the actuarial accrued pension liabilities are:

AL, = PVB® + PVB™ + PVB™ + PVB" — PVC,

4. The assignment estimates
4.1 Actuarial basis

4.1.1 The growth rate of working-age wages

The growth rate of working-age wages can be calculated according to the average
contributory wage and the wage of newcomers. The value of s has been assumed to be
1% in previous studies (Wang 2002; Zhou 2004). In this study, the parallelogram
framework was used to calculate the value of s according to the age-wise and
gender-wise distribution of contributors. The average contributory wage equals the
sum of contributory wages of all age groups divided by the total number of
contributors. Taking the difference in retirement age between men and women into
account, contributors ranged in age from 20 to 51 are both men and women
employees; however, contributors ranged in age from 52 to 59 are only men
employees.

M M
L2014,20S2014,20 + L2014,21S2014,21 +ot L2014,51S2014,51 + L2014,52S2014,52 +oeet L2014,59S2014,59

L

Sa014 =

2014, w

Rearranging it results in the following formula:
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SZOl4

S ZZZO/W+121/w(1+s)+'”151/w(1+S)31 +l£24/w(l+s)32 +"'+15Ag/w(1+5)39 (13)
2014,20

Where /.4, denoted the proportion of the number of x-year-old employees to the
number of all employees in 2014. /M x/w denoted the proportion of the number of
x-year-old male employees (x) to the number of all male and female in-work
employees (w) in 2014. If the age-wise and gender-wise distribution of contributors
was the same to the age-wise and gender-wise distribution throughout the nation --
including the urban population -- then /4, and /M x/w can be calculated according to
the age-wise and gender-wise population distribution provided by the 2014 China
Population and Employment Statistical Yearbook. This resource reported that the
average annual wage from private enterprises was 51,483 Chinese yuan (CNY) in
2013, and the average contributory wage was about 69.8% of the average economy
wage’. Based on the average economy wage for a particular year, the contributory
wage of that year can be calculated. Therefore, the value of average contributory
wages was 35,935 CNY in 2014. Zhilian Zhaopin, a famous hunter in China,
disclosed that the monthly wage for new employees ranged from 2,500 to 3,500 CNY.
S2014, 20, newcomers’ contributory wage, was approximately 25,128 CNY, when
assuming their average monthly wage was 3,000 CNY. Substituting relevant
parameters’ values into formula (13) and repeatedly computing with Excel, we
calculate that s = 1.964%.

4.1.2 The growth rate of age-linked benefits

To calculate the pension benefits deserved by x-year-old participants in year y, it
was assumed that pension benefits grow at rate b every year for the different ages in
the same year. Average pension benefits in 2015 were equal to the sum of pension
benefits earned by all age groups’ pensioners divided by the total number of pensioners.

F F F a " I " ”
L2015,5232015,52 + ot L2015,10532015,105 + LQOIE,GOBZOIS,ESO + o+ L2015,10532015,105

L

B2o1s =

2015, r

Based on formula (3):

52014,59

) R
BQI(/)15,60/BZI;)15,52 = 7 =1+ s)°

52014,51

Rearranging it yields:

Bois

F
=
B2015‘52

2 53, (L4 0) oo+ g, (14 B)7 o+ (1) (U, + gy, (L+D) o+ g, (14 5)°] - (14)

2 The average pension entitlement for employees in enterprise was 1,856 CNY in 2013 and the replacement rate of
pension was 67.5% in 2014 according to the 2014 Annual Development Report of Chinese Society. Then the average
contributory wage can be calculated to equal 32,995 CNY which represents approximately 69.8% of the average
economy wage.
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Where, BF 2015,x denoted the pension benefits earned by x-year-old female
pensioners in 2015. BM 2015,x denoted the pension benefits earned by x-year-old
male pensioners in 2015. [F x/r denoted the proportion of the number of x-year-old
female pensioners to the number of entire pensioners. /M x/r denoted the proportion of
the number of x-year-old male pensioners to the number of entire pensioners. If the
age-wise and gender-wise population distribution in 2015 were the same as that in
2014, then [F x/r and IM x/r can be calculated according to the age-wise and
gender-wise population distribution provided by the China Population and
Employment Statistical Yearbook. The average pension benefits for men and women
were 1,856 CNY in 2014 according to China's Human Resources and Social Security
Yearbook. Taking an annual adjustment rate of 10% into account, average benefits of
urban enterprise pensioners in 2015 can be calculated (Byos = 26,949 CNY).
Assuming the value of the pension replacement rate is 44%°, based on formula (3), BF
2015,52 =20,205 CNY. Substituting relevant parameters’ values into formula (14) and
repeatedly computing with Excel, we calculate that b = 1.939%.

4.1.3 The value setting of other parameters

According to the 2014 China’s Social Insurance Development Annual Report, the
number of participants in basic pension insurance system reached 34,124 million by
the end of 2014. Lyp;5x,, the number of participants age x in 2015 in urban enterprises,
was estimated according to the age-wise and gender-wise population distribution
provided by the 2014 China's Population and Employment Statistics Yearbook. The
number of pensioners aged 95 and older was estimated based on the number of
pensioners aged 94 and the benchmark mortality table. To simplify the calculation of
the above models, it was assumed that the interest rate, growth rate of benefits, growth
rate of wage, etc., were constant over time. Applying research by Wei (2014), the
interest rate was set equal to the average yield rate of Chinese 20-year-old term
government debt, i.e., i = 4.08%. It was assumed that the growth rate of wages
equaled 5.5% and pequaled 4.2%, considering that the previous growth rate was
declining after China’s economic entry into the “new normal.” This paper estimates
the actuarial accrued pension liabilities of urban enterprise employees’ social pooling
accounts in 2015, i.e., = 2015. After these parameters were fixed, formulas (1), (4), (7), (10),
(12) were simplified:

105 105-x

PVBZO()H = 52015,1" z |iL’ZOl(S,)((]‘ + b>X_r z anan (1')
x=r+18 n=0
Rt T B wr S
PVBZO]5 = z LZ()15,X(32615,X + BZ(‘)15,X) Z /710XV (4')
x=r n=0
e - - s r RS
PVBZdlt_) = z [[‘2015,X.(1‘—){)va ! (52615+f—){,f + EZOI5+(1’—X),I') ' z npz"V ] (7‘)

x=39 n=0

3 Based on the estimation results of pension replacement rate of different types of social pension insurance made by
Wang (2009), the pension replacement rate of enterprise employees was 44%. Zhang (2010) found that the pension
replacement rate of basic insurance was equal to 40%. Therefore, it was assumed that R equals 44%.
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38 105-r
PVB;(])IS = Z [Lyoss.. (r—x)varixBZI\(])flgSHV—x),r : Z 20 V"] 10"
¥=20 =0
r—1 r—x—1
PVC, =c-Syy1410 Z [L2015,x(1+s)x_20 Z 20U 12H
x=20 n=0

4.2 The scale of actuarial accrued pension liabilities

4.2.1 Actuarial present value of pension benefits deserved in the future by old men

According to formula (3), BF 2015,60 was calculated to equal 23,607 CNY and
BF 2015,52 was calculated to equal 20,205 CNY. Substituting relevant parameters’
values into formula (13) and computing with Excel provided the actuarial present
value of pension benefits deserved in the future by old people. The results are shown
in table 1.

Table 1: The actuarial present value of future pension benefits deserved by old men in 2015.

age Number of people PVB deserved by old people
Male Female Male Female

70 998337 4.42E+11
71 1033814 4.44E+11
72 1032395 4.30E+11
73 978470 3.94E+11
74 829464 3.23E+11
75 875585 3.29E+11
76 788310 2.85E+11
77 828754 2.89E+11
78 629371 747156 1.81E+11 2.50E+11
79 565511 651367 1.56E+11 2.09E+11
80 598860 656334 1.58E+11 2.02E+11
81 436373 490299 1.10E+11 1.45E+11
82 367547 420054 8.89E+10 1.18E+11
83 367547 425020 8.49E+10 1.14E+11
84 283820 299430 6.26E+10 7.68E+10
85 241957 297301 5.09E+10 7.26E+10
86 170292 217832 341E+10 5.06E+10
87 127009 201512 2.42E+10 4.45E+10
88 105723 151844 1.92E+10 3.18E+10
89 95789 135524 1.65E+10 2.69E+10
90 68117 105723 1.12E+10 1.99E+10
91 42573 85856 6.63E+09 1.53E+10
92 36897 54635 5.46E+09 9.20E+09
93 29801 41154 4.18E+09 6.55E+09
94 11353 24834 1.51E+09 3.74E+09
95 11043 25663 1.40E+09 3.65E+09
96 7514 17966 9.03E+08 2.41E+09
97 4895 12039 5.59E+08 1.53E+09
98 3037 7677 3.30E+08 9.19E+08
99 1784 4630 1.84E+08 5.23E+08
100 986 2621 9.69E+07 2.80E+08
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101 509 1381 4.75E+07 1.39E+08

102 243 671 2.15E+07 6.33E+07

103 106 297 8.82E+06 2.59E+07

104 42 118 3.14E+06 9.07E+06

105 15 0 8.37E+05 0.00E+00

Sum 4208714 12444069 1.02E+12 4.34E+12
16652783 5.36E+12

The actuarial present value of pension benefits deserved in the future by old people
is about 5.36 trillion CNY. The actuarial present value of pension benefits deserved in
the future by old people is about 1.02 trillion CNY. The actuarial present value of
pension benefits deserved in the future by old women is about 4.34 trillion CNY. The
average actuarial present value of pension benefits deserved in the future by old
women is 1.44 times that of old men.

4.2.2 Actuarial present value of pension benefits deserved in the future by retired
middle people

Substituting relevant parameters’ value into formula (5'), (6'), (4') and computing
with Excel provides the actuarial present value of pension benefits deserved in the
future by retired middle people. The results are shown in table 2.

Table 2: The actuarial present value of future pension benefits deserved by retired middle people in 2015.

age Number of people PVB deserved by retired middle people
Male Female Male Female

52 1664604 6.32E+11
53 2127231 7.56E+11
54 1966163 6.51E+11
55 2468525 7.61E+11
56 2671456 7.64E+11
57 2549413 6.75E+11
58 2576376 6.29E+11
59 2623207 5.90E+11
60 2245726 2279784 5.71E+11 4.70E+11
61 2162709 2186833 5.10E+11 4.13E+11
62 1905851 1939200 4.15E+11 3.34E+11
63 1798709 1849087 3.61E+11 2.89E+11
64 1707177 1719240 3.15E+11 2.44E+11
65 1453158 1519856 2.46E+11 1.94E+11
66 1348855 1444644 2.08E+11 1.66E+11
67 1314796 1369432 1.85E+11 1.41E+11
68 1162953 1149471 1.49E+11 1.05E+11
69 1072130 1087740 1.24E+11 8.80E+10
70 935897 9.76E+10

71 989822 9.28E+10

72 909643 7.64E+10

73 891195 6.68E+10

74 771281 5.13E+10
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75 798244 4.70E+10

76 765605 3.97E+10

77 669815 3.04E+10

Sum 22903566 35192263 3.59E+12 7.90E+12
58095829 1.15E+13

The actuarial present value (2015) of pension benefits deserved in the future by

retired middle people was about 11.5 trillion CNY. The actuarial present value of

pension benefits deserved in the future by retired middle men was about 3.59 trillion

CNY. The actuarial present value of pension benefits deserved in the future by retired

middle women was about 7.9 trillion CNY. The average actuarial present value of

pension benefits deserved in the future by retired middle women was 1.43 times that

deserved by retired middle men.

4.2.3 Actuarial present value of future benefits and contributions of working middle

people
Substituting relevant parameters’ value into formula (8'), (9'), (7', (12') and

computing with Excel provided the actuarial present value of future benefits and

contribution of working middle people. The results are shown in table 3.

Table 3: The actuarial present values of future pension benefits and contributions of working middle

people in 2015.
Age Number of people PVB deserved by working PVC from working middle
Male Female Male Female Male Female

39 4102618 3939422 1.29E+12 1.41E+12 6.86E+11 3.94E+11
40 4240271 4060045 1.32E+12 1.44E+12 6.84E+11 3.80E+11
41 4363733 4170026 1.34E+12 1.46E+12 6.77E+11 3.62E+11
42 4328255 4047983 1.31E+12 1.40E+12 6.45E+11 3.24E+11
43 4731280 4490742 1.42E+12 1.53E+12 6.74E+11 3.27E+11
44 4150158 4028825 1.23E+12 1.35E+12 5.64E+11 2.65E+11
45 4385729 4106166 1.28E+12 1.36E+12 5.66E+11 2.39E+11
46 3376749 3168851 9.78E+11 1.04E+12 4.12E+11 1.60E+11
47 3679017 3554846 1.05E+12 1.15E+12 4.23E+11 1.52E+11
48 3862081 3732233 1.09E+12 1.19E+12 4.15E+11 1.29E+11
49 3771259 3585356 1.06E+12 1.13E+12 3.77E+11 9.43E+10
50 4456684 4200536 1.23E+12 1.31E+12 4.10E+11 7.46E+10
51 3150402 2952438 8.64E+11 9.09E+11 2.65E+11 2.66E+10
52 1755427 4.77E+11 1.33E+11
53 2311005 6.21E+11 1.55E+11
54 2024346 5.39E+11 1.18E+11
55 2588439 6.83E+11 1.28E+11
56 2736025 7.16E+11 1.10E+11
57 2515355 6.53E+11 7.69E+10
58 2563604 6.60E+11 5.31E+10
59 2539480 6.50E+11 2.67E+10

Sum 7163191 50037469 2.05E+13 1.67E+13 7.60E+12 2.93E+12

121669385 3.72E+13 1.05E+13
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The actuarial present value (2015) of pension benefits deserved in the future by
working middle people was about 37.2 trillion CNY. The actuarial present value of
future contributions from working middle people was about 10.5 trillion CNY. The
average actuarial present value of pension benefits deserved in the future by working
middle women was 1.17 times of that earned by working middle men, which showed a
modest gender difference. Since the actuarial present value of future contributions
from working middle women was 0.55 times that of working middle men, there were
gender differences in the actuarial present value of pension liabilities.

4.2.4 Actuarial present value of future benefits and contributions of new people

Substituting relevant parameters’ values into formulas (11'), (10'), (12') and
computing with Excel provides the actuarial present value (2015) of future benefits
and contributions of new people. The results are shown in table 4.

Table 4: The actuarial present value of future pension benefits and contributions of new people in 2015.

Age Number of people PVB deserved by new PVC from new people
Male Female Male Femal Male Female
20 3659150 3352624 1.46E+12 1.55E 9.23E+11 6.52E+11
21 3782611 3425708 1.49E+12 1.56E 9.41E+11 6.53E+11
22 3952194 3427836 1.54E+12 1.54E 9.70E+11 6.40E+11
23 4858999 4368700 1.87E+12 1.93E 1.18E+12 7.99E+11
24 4937759 4370828 1.88E+12 1.91E 1.18E+12 7.81E+11
25 4084170 4116100 1.53E+12 1.78E 9.58E+11 7.18E+11
26 4354509 4497128 1.61E+12 1.91E 1.00E+12 7.65E+11
27 4013215 4051531 1.47E+12 1.70E 9.09E+11 6.71E+11
28 3595290 3624382 1.30E+12 1.50E 8.00E+11 5.83E+11
29 3590323 3532850 1.28E+12 1.45E 7.83E+11 5.52E+11
30 3437060 3495953 1.21E+12 141E 7.34E+11 5.29E+11
31 4060045 4152996 1.41E+12 1.66E 8.49E+11 6.07E+11
32 3646378 3568327 1.25E+12 1.40E 7.45E+11 5.03E+11
33 3482472 3505887 1.18E+12 1.36E 6.95E+11 4.75E+11
34 3767711 3727976 1.26E+12 1.43E 7.33E+11 4.85E+11
35 3600966 3420741 1.19E+12 1.29E 6.82E+11 4.26E+11
36 3398035 3253287 1.11E+12 1.21E 6.26E+11 3.86E+11
37 3745005 3485310 1.21E+12 1.28E 6.69E+11 3.92E+11
38 3770549 3707399 1.20E+12 1.35E 6.52E+11 3.94E+11
Sum 7373644 71085562 2.65E+13 2.92E 1.60E+13 1.10E+13
144822003 5.57TE+13 2.70E+13

The actuarial present value (2015) of pension benefits deserved in the future by
new people was about 5.57 trillion CNY. The actuarial present value of future
contributions from new people was about 2.7 trillion CNY. The average actuarial
present value of pension benefits deserved in the future by new women is 1.15 times
of that deserved by new men, which is only a small gender difference. Since the
actuarial present value of future contributions from new women is 0.71 times of that
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from new men the actuarial present value of pension liabilities exhibited a modest
gender difference.
4.2.5 Actuarial accrued pension liabilities of social pooling accounts

Based on the data from table 1 to table 4, the scale of the actuarial accrued pension
liabilities of China’s enterprise employees’ social pooling accounts was calculated. The
results are shown in table 5.

Table 5: The present value of future benefits and contributions and the actuarial accrued pension

liabilities (trillion)

PVB
V446 AL
old people retired m-people working m- people new people
Male 1.019 3.585 20.47 26.45 23.62 27.9
Femal 4.341 7.901 16.69 29.23 13.94 44.2
Sum 5.360 11.49 37.16 55.68 37.56 72.1
4.3 Sensitivity analysis
In order to more fully understand the influence of parameters’ changes to actuarial
accrued pension liabilities of social pooling accounts, eight groups were created for a
sensitivity analysis. These eight categories included the retirement age, contribution
rate, interest rate, growth rate of wages, growth rate of wage-linked benefits, accrual
factor, replacement rate and growth rate of age-linked benefits. The results are shown in
table 6.
Table 6: Elasticity of actuarial accrued liabilities with respect to some parameters.
Parameter changes Rate of Change AAL AAL/AL Elasticity
Retirement age: Ar=1 1.766% -3.961E+1 -5.491% -310.97%
Contribution rate: Ac=0.2% 1% -3.756E+1 -0.521% -52.08%
Interest rate: Ai=1% 24.51% -8.966E+1 -12.431% -50.71%
Growth rate of 0.909% 6.603E+11 0.915% 100.71%
Growth rate of 23.81% 1.587E+13 22.01% 92.44%
Accrual factor: Ae=0.012% 1% 1.551E+11 0.215% 21.5%
Replacement rate: AR=4.4% 10% 5.360E+11 0.743% 7.43%
Age-linked-benefit: Ab=0.0193 1% 2.399E+10 0.033% 3.3%

The data shown in table 6 seem to indicate that the actuarial accrued pension
liabilities of social pooling accounts had an inverse relationship with the change of
retirement age, contribution rate and interest rate, but showed same changes as a result
of the growth rate of wages, growth rate of benefits, accrual factor, replacement rate
and growth rate of age-linked benefit. Of all the parameters studied, retirement age had
the most significant effect on actuarial accrued pension liabilities, while growth rate of
age-linked benefit had the weakest influence on actuarial accrued pension liabilities.
The impact of the other parameters (from strong to weak) were growth rate of wages,
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growth rate of benefits, contribution rate, interest rate, accrual factor and replacement
rate, respectively. Delaying retirement age -- implying that the contribution period
would be extended and the pension payment period would be shortened-- seemed to
reduce actuarial accrued pension liabilities. Moreover, increases in retirement age are
likely to drop the elderly population’s dependency ratio and ease the burden on working
participants. If the retirement age for men and women employees increased by one year,
the elderly population dependency ratio of urban enterprises in 2014 would have
changed from 28.07% to 26.22%.

Increases in the growth rate of wages should enhance the actuarial present value of
future benefits and contributions at the same time. The annual contribution is
calculated on the basis of last year’s average economic wage, but pension benefits
increase with each year. Thus the increases in actuarial present value of contributions
are more obvious than the enhancement in future benefits. Therefore, increases in the
growth rate of wages will enhance actuarial accrued pension liabilities. Increases in the
growth rate of wage-linked benefits are likely to augment the present value of future
pension benefits and eventually increase actuarial accrued pension liabilities. The
elasticity of actuarial accrued pension liabilities with respect to the growth rate of
wage-linked benefits is lower than the elasticity of the actuarial accrued pension
liabilities with respect to the growth rate of wages because the effect of the growth rate
of wage-linked benefits on actuarial accrued pension liabilities is less than the effect of
a growth rate of wages. If the effect of interest rates on actuarial accrued pension
liabilities is the same as the effect of the return on a pension fund, the elasticity of the
actuarial accrued pension liabilities with respect to interest rates would be the same as
the elasticity of the actuarial accrued pension liabilities with respect to the return on the
pension funds. Increases in return on a pension fund will reduce the actuarial accrued
pension liabilities. The accrual factor and the growth rate of age-linked benefits,
directly influences the actuarial present value of pension benefits while the contribution
rate influences the actuarial present value of contributions. Increases in the accrual
factor, replacement rate and growth rate of age-linked benefits are likely to enhance the
actuarial accrued pension liabilities; however, increases in the contribution rate will
reduce the actuarial accrued pension liabilities.

5. Conclusions and recommendations

In this paper, the parallelogram pension calculation framework was used to study
pension liabilities in China. Based on this creative framework, the actuarial accrued
pension liabilities of urban enterprise employees’ social pooling accounts were
calculated. The results showed that in early 2015, the actuarial present value of future
pension benefits was about 109.7 trillion CNY, the actuarial present value of future
contributions was about 37.56 trillion CNY, and actuarial accrued pension liabilities
was about 72.13 trillion CNY. There were gender differences in the actuarial present
value of future pension benefits for contributions as well as liabilities. Pension
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benefits earned by current contributors represented 76.64% of total pension liabilities.
It appears that a pension payment crisis can be avoided only if preventive measures
are taken. The results of a sensitivity analysis showed that the scale of the actuarial
accrued pension liabilities decreased when parameters -- such as retirement age,
contribution rate, and return rate on pension fund — increased. However, the scale will
increase when parameters -- such as the growth rate of wages, the growth rate of
wage-linked benefits, the accrual factor, the replacement rate and the growth rate of
age-linked benefits -- increase. Actuarial accrued pension liabilities are more sensitive
to changes in the retirement age, growth rate of wages, growth rate of wage-linked
benefits and returns on pension funds. Thus the results of this study suggest that some
policy recommendations should be made in order to reduce the future pension burden
and narrow gender differences in the social pooling accounts.

1. A deferred retirement policy should be implemented. As mentioned, pension
benefits earned by current contributors represent 76.64% of the total pension
liabilities. An effective way to control the scale of actuarial accrued pension liabilities
is to delay the retirement age so that it is more in line with life expectancy. The
retirement age ranges from 65 to 67 years old in most Westernized countries in
addition to some African countries. The current statutory retirement age was based on
the State Council Document #104 in 1978. At that time, China’s average life
expectancy was less than 68 witch was much lower than it is now. According to the
sixth census, the average life expectancy of China reached 74.83 years in 2010, and
yet the retirement age in China is 60 for men and 50 for women (or 55 for
professional women). However, delaying the retirement age would be a complex
solution and may cause instability. Therefore, the government may wish to adopt an
elastic retirement delay to enhance the flexibility of the pension scheme and avoid
unstable factors caused by excessive adjustment. An elastic retirement delay could
allow retirees to work in accordance with their own circumstances. Under this scheme,
older workers could engage in non-full-time work or a full-time job and still receive a
portion of their pension entitlement. This should provide a smooth transition period,
promote human resources and reduce the government’s fiscal burden.

2. Delaying the retirement age for women employees should be considered a
priority. The calculations showed that there is a significant transfer of basic pension
funds from men to women. Because of the differences in retirement age and life
expectancy (with women typically living longer than men®), the pension benefits
earned by women is higher than it is for men; however, women make lower
contributions to the pension program than men. Therefore, increasing the retirement
age for women is especially important. Drawing lessons from other countries’
experiences, gender differences in retirement age can be reduced through delaying the
retirement age for both men and women, as in Poland and Italy".

4 According to the 2015 World Health Statistics Report, the average life expectancy for men was 74-year-old and the
average life expectancy for women was 77-year-old.
5 In July 2012, Poland released a reform bill which changed the retirement age for men from 65 to 67 and the
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3. Low returns on pension funds restrict the financial sustainability of the
pension system and also reduce people’s enthusiasm to participate in it. The Basic
Pension Insurance Fund Investment Management Approach issued by the State
Council, adopted in 2015, allows pension funds to be invested in capital markets. The
13 Five-year Plan for the Development of National Economy and Social
Development Formulated by the Central Committee of Communist Party of China
(hereinafter referred to as the 13 Five-year Plan) also proposed widening investment
channels for social insurance funds, strengthening risk management and improving
return on investment.

4. Contribution rates can be reduced and the replacement rate can be raised
appropriately. Sensitivity analyses showed that variables such as the growth rate of
wages, wage-linked pensions, the accrual factor and the replacement rate would have
only a slight impact compared with the effect of delaying retirement. If a delayed
retirement scheme can be enacted in a timely and appropriate manner, and the return
on pension funds can be improved gradually, the contribution rate can be reduced
from the current level of 20%, and the replacement rate can be improved, which will
not causes the growth of the actuarial accrued pension liabilities. Furthermore,
improving the replacement rate is consistent with the adjustment policy of improving
pension benefits during the last 11 years.

5. Establishing a reasonable adjustment for the basic pension is one of the
proposals in the 13th Five-year Plan. The existing basic pension adjustment
accommodates retirees’ annuity treatment based on a certain percentage of last year’s
local average economy wage. Increases in the growth rate of wage-linked pensions
will increase the actuarial accrued pension liabilities. Changes in the accrual factor
and the age-linked benefit growth rate will affect the actuarial accrued pension
liabilities as well as the living standard of participants and economic development in
general. If the adjustment policy includes only a single measure, greater inequality
could result. Therefore, the pension adjustment mechanism should consider many
factors with respect to each parameter. In order to ensure a healthy and sustainable
pension insurance system, a key step is to establish a pension adjustment mechanism
in line with the level of economic development and income by combining various
adjustment methods, such as gradually raising the retirement age, increasing revenue
and reducing expenditures.
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retirement age for women from 60 to 67, by delaying the retirement age of three months every year. Likewise, Italy
unified the retirement age at 66-year-old for both men and women.
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Abstract.The aim of this paper is to conduct a comprehensive and structured comparative
assessment of C-ROSS and Solvency II in order to detect similarities and differences as well
as the benefits and drawbacks of both regimes. The paper takes a closer analysis on the
unique feature of qualitative assessment in C-ROSS, where SARMRA grade directly links to
capital charge in Pillar I. Furthermore, the paper discusses the current Solvency Il equivalence

determination and its impact on C-ROSS.

1. Introduction

China’s insurance market has undergone four consecutive years of rapid growth since
2012. The year 2015 saw the fastest growth since the international financial crisis,
with national premium income hitting RMB 2.4 trillion, 20% higher than the previous
year. However, there has been dissatisfaction that the old regime based on Solvency I,
has not coped well with changing conditions in Chinese insurance and financial

markets, and where minimum capital requirements are set by fixed ratios that largely
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fail to reflect the risk that insurers are running. In fact, the similar concern in
European insurance market has led the European Union (EU) to initiate a major
project (Solvency II) to develop a new regime since 2002.

Departing from the three mutually-interactive pillar structure of Basel II — financial
requirements, supervisory assessment and supervisory reporting and public disclosure
— Solvency Il emphasises the importance of realistic balance sheet valuation as the
foundation for the development of a risk-based capital regulatory framework. [

China Insurance Regulatory Commission (CIRC) has been following closely
developments in other parts of the world for a number of years, with a view to
modernise its regulatory regime and to adapt it to the latest developments. Among the
three main options, which are following reforms carried out in the EU with Solvency
II, the United States of America with the National Association of Insurance
Commissioners' (NAIC) Solvency Modernisation Initiative, or developing a new
solvency regime that serves the practical needs and characteristics of China’s
insurance market, CIRC chose the third one by launching the China Risk Oriented
Solvency System (C-ROSS). It follows the risk-oriented framework in line with the
international standards but also recognises the current development stage of the China
insurance industry.

When EU frameworks face the additional complexity of being applicable to countries
with a concomitant increase in the number of stakeholders.” C-ROSS, in contrast,
benefits from its reduced geographical scope and centralized decision making process.
It was developed in an aggressively short period of time, going from project start in

2012 to implementation in 2016, 10 years faster than Solvency II.

2. The key comparisons between C-ROSS and Solvency |1

Although it is widely perceived that C-ROSS is another edition of Solvency II, given
it adopts the three pillars approach and solvency capital requirement (SCR), the

differences derived for the characteristics of emerging market realities are significant.

Table 1. The Characteristics of the Emerging Market and the Variations in Solvency regime

Mature Market Emerging Market
The base of market: assumption of complete
market Assumption of incomplete market
Market value/Fair value Book value(market value/amortised cost/historical

cost)consistent with accounting
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Low growth rate and stable regime High growth rate and volatility in regime
Quantitative models Quantitative model and Qualitative Model
Stronger awareness of risk management Weak awareness in risk management
Self Assessment Regulation Assessment/integrated Assessment
Sufficiency in expertise Lack of expertise
Standard Formula+Internal model available Standard Formula

Source: CIRC internal training material

2.1 Thevaluation of the assets and liabilities

In both of the C-ROSS and Solvency I, the solvency requirements are quantified as
the Solvency Ratio, which derived by the formula as follow:

Actual Capital

Sol Ratio =
olvency Rallo Minimum Capital

First of the main variations is the method of the assets and liabilities valuation in
calculating Actual Capital. The assumption of an incomplete financial market explains
that the valuation of the assets is mainly based on book value.

C-ROSS technical provisions, Solvency Regulatory Standards No. 1 Actual Capital
Article 12 states as the follows:

Except the following items, admitted assets of an insurance company shall be
recognized at book value:

1. Long-term equity investments in its subsidiaries;

ii. Reinsurance reserve receivable of life insurance business;

i11. Other items specified by the CIRC.

In other words, asset valuation follows China GAAP accounting value basis, under
which the assets are categorised as trading or available for sale are held on a fair value
basis and the other asset are held on a book value basis.

In contract, Solvency Il introduces a new basis of preparation for an insurance
company’s balance sheet, which is based on the principle of market-consistent
valuations. Essentially, this means that the value of assets and liabilities reflect the
current value at which they could be traded in financial markets, rather than their
original accounting value®' . The advantage of market- consistent valuation is that it
reflects the insurer’s solvency in a more accurate way. However, the basic assumption
is that many assets are traded in sufficiently deep and liquid markets that provide
readily available prices. In China, such a financial market is incomplete with higher

volatility.
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2.2 Method to calculate M C and risk factors

Considering the limitation of expertise, C-ROSS employs a series of prescribed
formulas in calculating MC and prohibits the internal model currently. The rationale

of calculating is similar to Solvency II, following the basic formula as the follows:

MC=EXxRF
MC denotes minimum capital;
EX denotes risk exposure; e.g. the credit risk exposure EX of an asset (liability) equals
the admitted value of the asset (liability), unless otherwise specified; when the admitted
value is negative, EX=0;
RF denotes risk factor, RF = RFox (1 + K);
RFo denotes base risk factor;

K denotes characteristic factor,
n
K:Z K1+K2+K3+"'+Kn
i=1

One of the variances is about the foreign related undertakings. Capital charge on
overseas asset is slightly different from the domestic assets under credit risk, e.g. risk
factor for term deposit in overseas bank is 0.05 while in state-owned bank is 0. The
overall capital charge is not prohibitively high, whereas the capital charge varies more
significantly between domestic and offshore reinsurance undertaking. Such

discrimination does not exist under Solvency II.

2.2.1 Characteristics under C-ROSS in reinsurance

For the counterparty default risk of reinsurance receivables of a P&C and a life
insurance company (including a health insurance company and a pension insurance
company), EX equals Max (net value after offsetting the debtors and liabilities against
the same counterparty as agreed in the contract provided that the offset can be made
automatically, 0); and the EX of reinsurance reserve receivables also equals Max
(admitted value of reinsurance reserve receivables with the same counterparty, 0). The

RFo value shall be determined as follows:
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Table 2. Risk Factors of Insurer’s Ceded Out Business

Reinsurer’s Solvency Adequacy Ratio RFO
Domestic 200% or above 0.005
reinsurers(include the [150%-200%] 0.013
local branches [100%-150%] 0.047
established by overseas [50%-100%] 0.261
reinsurer) Below 50% 0.745
Solvency Adequacy level With collaterals 0.087
. meets the regulatory Without collaterals 0.588
Offshore reinsurers requirement
Solvency ratios at all tiers cannot meet regulatory 0.867
requirements
Source: CIRC

The RFo of domestic reinsurer can be as minimum as 0.005, whereas an offshore
reinsurer is 0.087 even meet the regulatory requirements with collaterals. In case of
without collaterals, ceded out business to an offshore reinsurer is charged more than

to an insolvent domestic reinsurer.

The impact of domicile is also prominent in risk factors. Depending on whether the
domestic reinsurer is a domestic independent legal entity, Ki value is set and

determined as follows:

0, Domestic independant legal entity

K1 = {0.05, No domestic independant legal entity

-0.1, Overseas reinsurer whoes parent company is a domestic
0, Others

=
The different risk factors reflect the regulators intention in reposition of reinsurance
undertaking with five main characteristics: localizing the business undertaking,
specializing of the reinsurance, normalizing the capital tools, encouraging the primary
insurer cede out the tail risk, globalizing the domestic risk. To a certain extent, CIRC
encourages to scatter the domestic risk by means of retrocession from a domestic
reinsurer to the foreign reinsurer rather than to cede out to a foreign reinsurer directly
from a primary insurer. The consideration behind the scene is to mitigate the risk of
the numerous new insurers without reinsurance expertise to deal with the offshore
reinsurers and to introduce more advanced reinsurance technique to China reinsurance
industry by those foreign reinsurers seeking to set up local branches. It will be more
obvious if we look at the RF0 on reinsurance assets ceded by reinsurers to overseas

counterparties, which are far lower than primary insurer cede out business.
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2.2.2 Counterparty default risk under Solvency I1

Under Solvency II, the counterparty default risk is calculated based on the estimated
loss-given-default (LGD) of an exposure and the probability of default (PD) of the
counterparty for this exposure.

LGD is defined as 50 percent of the sum of the best estimate recoverables from the
reinsurance contract (or special purpose vehicle (SPV) in the case of an ILS) and any
other related recoverables plus the risk mitigating effect on underwriting risk of the
reinsurance in consideration, less the risk-adjusted value of any collateral in relation

to the reinsurance.® This is shown in the formula below.

LGDi = (50% *(Recoverablesi + RMre,i — Collaterali),)

Although domicile is not a risk factor under Solvency II, it is criticised as too complex
and centred on the rating. The risk-mitigating effects are also difficult to determine. In
contrast, the calculation of counterparty default risk under C-ROSS is more

straightforward and well-defined.
23 TheSARMRA and IRR

Both the Pillar IT in C-ROSS and Solvency II set qualitative regulatory requirement.
However, when comparing the Own Risk and Solvency Assessment (ORSA) in
Solvency II and Solvency-Aligned Risk Management Requirement and Assessment
(SARMRA) of C-ROSS, it reveals some key differences.

ORSA is an insurer’s self assessment while SARMRA is conducted mainly by the
regulators annually. The impact of SARMRA score is direct and well defined, leading
to add-on or reduction on Minimum Capital (MC) according to the insurer’s risk
management performance.

Minimum control risk capital is based on the following equation:

MC controt risk :Q XMC Quantitative risk
Where MC Control risk denotes minimum control risk capital; MC Quantitative risk
denotes the sum of minimum quantitative risk capital; Q denotes risk factor and it can
be calculated by the equation:

Q=—0.005S+0.4

Where S means the score given by the regulator
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It can be easily calculated that a score of 80 (under centesimal system) is a break even.
For example, MCqyantitative risk Of insurance company A is RMB 1 billion:

Where S=90, Q= -0.05, MCcontrol risk = -50 million;

Where S=80, Q=0,  MCcontrol risk =0

Where S=70, Q=0.05, MCcontrol risk = 50 million

Every 1 mark increasing in SARMRA score will result in a RMB 500,000 reduction

in MC.

In contrast, under Solvency II any capital add-ons are totally discretionary elements.
However, ORSA gives insurer more room to use internal models, which are not
allowed in SARMRA

In Pillar II, another import measurement is integrated risk rating (IRR) which reflects
the profile of all risks. It derives from the Category Supervision System (CSS) which
has been practiced for many years, where the insurers are classified to four types A, B,
C, D (risk increasing from A to B) based on a series of assessment by CIRC. The
pitfall of CSS is that there is no binding regulatory measure in accordance with the
final grade and sometimes the local bureau of CIRC’s rating to the branch of an
insurer conflicts with the rating to the its legal entity conducted by the headquarters of
CIRC. IRR tried to offset these pitfalls by building an integrated rating system
connecting both quantitative risk and qualitative risk.

In IRR, the weighted average method is adopted, in which the weight for quantifiable
risks (Pillar I) is 50%, and the weight for unquantifiable is 50%. CIRC will assess the
quantifiable risks of an insurance company according to the level and variation
characteristics of their core solvency adequacy ratio and comprehensive solvency
adequacy ratio. In terms of the unquantifiable risks, CRIC will give a score to the four
types of unquantifiable risks respectively, i.e. operational risk, strategic risk,
reputation risk and liquidity risk. The scores are based on an assessment of risk factors
such as external environment, distributional characteristics, expected loss, historical
data and daily regulatory information, and the comprehensive score for unquantifiable
risks will by calculated by a weighted average method. Instead of rating the branch as
a whole under CSS, local bureaus of CIRC are only responsible to rate some items
under operational risk and reputation risk, which will be integrated to the score to the
legal entity.
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Table 3. Integrated Risk Rating Grade under C-ROSS

Category Quantitative Risk Qualitative Risk

A
Solvency adequacy ratio meets Very low operational risk, strategic risk, reputation
requirement risk and liquidity risk

B Solvency adequacy ratio meets Relatively low operational risk, strategic risk,
requirement reputation risk and liquidity risk

C Or solvency adequacy ratio meets requirement but
Solvency adequacy ratio does not risk level is high for one or several in its operation,
meet requirements strategy, reputation and liquidity risk.

D Solvency adequacy ratio does not Or solvency adequacy ratio meets requirement but
meet requirements risk level is serious for one or several in its

operation, strategy, reputation and liquidity risk.

Source: CIRC

It is noticeable that under Solvency II, factors are applied to obtain the operational
risk charge, while in C-ROSS operational risk is categorised as unquantifiable risk
and there is no capital requirement for it in Pillar I . Instead, it is captured in IRR and
also indirectly charged through the SARMRA in the form of requirement for risk
control.

To sum up, the greater emphasis under C-ROSS on qualitative aspects is designed to
adapt to the higher volatility of emerging market and make the assessment more
flexible. But meanwhile it will require considerable investment on behalf of CIRC in

high quality staff in order to make the regime operational and effective."”

3. Solvency 11 equivalency

The Solvency Il Directive recognises the fact that the insurance industry is a global
industry. To avoid unnecessary duplication of regulation, the European Commission
may decide about the equivalence of a third country's solvency and prudential

regime.!”’

There are three distinct areas for equivalence assessment under Solvency II:
Reinsurance, Solvency Calculation and Group Supervision. By evaluating the third
country’s solvency supervision regime in three areas, EU makes an equivalence

decision with different degree.
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Table 4. Type of Solvency Il Equivalence

Full equivalence =~ Temporary equivalence Provisional equivalence

Can be determined (if progress is being Can be determined (if progress is

Can be made towards full equivalence) for . .

. . s being made towards full equivalence)
determined for all reinsurance (Art. 172.4) and third .. .

L for EEA groups operating in the third
3 areas country groups operating in the EEA iurisdiction (Art. 227.5)
(Art. 260.5) ! it

For unlimited For limited period (until 31/12/2020 For limited period (10 years,
period with the possibility to extend by 1 year)  renewable for further 10-year periods)

Source: EIOPA

Among the top 20 largest insurance market, 14 of them are under Solvency II or
recognised as a certain type of equivalence. For China, the benefits of being
confirmed as Solvency II equivalence are significant and also reciprocal to the EU
insurers. After receiving equivalence, EU insurers can use C-ROSS rules to report on
their operations in China, while Chinese insurers are able to operate in the EU without
complying with all EU rules. Back to 2012, as the beginning of setting C-ROSS
framework, China has expressed an interest in being covered by the transitional
provisions. When the framework released in 2014, it is perceived that China is a

candidate for provisional equivalency under Solvency IT &

Table 5. Solvency II Equivalence of the World's Twenty Largest Insurance Markets

Rank Country( District) Area of Solvency I Equivalence Type of Equivalence

1 United States Group Solvency Equivalence and Provisional equivalence
Reinsurance

2 Japan Reinsurance Equivalence Temporary equivalence
Group Solvency Equivalence Provisional equivalence

3 United Kingdom Solvency 11

4 P.R.China None

5 France Solvency 11

6 Germany Solvency 11

7 Italy Solvency 11

8 South Korea None

9 Canada Group Solvency Equivalence and Provisional equivalence
Reinsurance

10 Australia Group Solvency Equivalence and Provisional equivalence
reinsurance

11 Bermuda Full Equivalence

12 Netherlands Solvency 11
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13 Taiwan None

14 Spain Solvency 11

15 India None

16 Switzerland Full Equivalence

17 Russia None

18 Brazil Group Solvency Equivalence and Provisional equivalence
Reinsurance

19 Ireland Solvency 11

20 South Africa None

Source: EIOPA

From the comparison have been conducted so far, we see a similar framework with
different technical standards under two regimes. The methodology in calculating SCR
is compatible with the same rationale. Looking ahead, equivalence will provide a
further catalyst for regulatory harmonisation worldwide, which may eventually allow

groups to apply similar capital rules across all their operating territories.

4. Conclusion

Firstly, C-ROSS and Solvency II are no doubt built on a similar risk-oriented
framework. However, the characteristics in C-ROSS are designed to reflect the
realities of emerging market by reshaping different technical standards and
approaches. In Pillar 1, the technical standards in valuation of assets and liabilities do
not follow the market value. Due to the lack of financial resource and insufficient
expertise, composite factor method is employed in most of the business lines with
different risk factors in Solvency II, and no internal model is permitted in SCR
calculating currently. The capital charge for offshore reinsurers under counterparty
credit risk in C-ROSS actually reflects the intention to encourage foreign reinsurers to
establish locally in order to improve the expertise of reinsurance market, but the

outcomes are uncertain for now.

Secondly, although in both regimes Pillar 2 involves qualitative conditions of risk
management and additional supplementary capital may be required if a supervisory
review determines it is needed, C-ROSS has a greater emphasis on the qualitative
assessment and links the Pillar I and II by a well-defined MC add-ons result from the
grade of SARMRA. More flexible regulatory policies can be applied to the four
category assessed by IRR. However, those qualitative approaches require considerable

investment in high quality staff, and incompetent regulators may distort the efficiency
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of the regime. Thirdly, C-ROSS is perceived as a candidate for Solvency II
equivalence. Such a determination may benefit to both of the jurisdictions and

contribute to regulatory harmonisation worldwide.
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Abstract. With the rapid development of economy and the improvement of the medicare level,
China has quietly stepped into the aging society with a comparatively low per capita income, which
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will undoubtedly bring huge pressure on the supply of pension resources. Under this condition, it
seems urgently to broaden the sources of pension fund. Therefore, this paper focuses on the risks
and the pricing of reverse mortgages in China.

This paper contains four parts. For the first part, we have reviewed the existed achievements
on risk management and pricing models for reverse mortgages and categorized these models into
four: payment factor model, actuarial model, option pricing model and single (multi)-factor
volatility model. Based on the introduction of the participators and operation pattern for reverse
mortgages, we analyze its feasibility in China by comparing the market conditions and barriers.

For the second part, the various influence factors are considered, such as loan interest rates,
real estate price and the life expectancy of borrowers. Based on the existing research, we also
compare the three pricing models: payment factor model, actuarial model and option pricing model.
According to the actual situation in China, we establish the benchmark pricing model for reverse
mortgages under different operation pattern, which is a static model without taking the fluctuation
of affecting factors into account.

The third part will analyze the three major risk factors’ volatility and their impact on the
benchmark pricing model. Then the dynamic pricing model, which distinguishes the different
modes of payment (lump sum payment) and interest reckon (fixed and floating interest rate) has
been built. In detail, we select the ARIMA(Auto-Regressive and Moving Average Model) model
and Grey Model to simulate the mortgage house price, then the ARIMA model is selected after the
comparison of their prediction accuracy; For the simulation of loan interest rate volatility, we
compare the Vasicek model, CIR model and jump diffusion model, considering the interference of
other factors out of the market, we select a pure variable volatility jump-diffusion model to forecast
the mortgage interest volatility. The life expectancy of the borrowers is calculated by the actuarial
method.

In the end, as the fourth part, we will provide groups of the empirical pricing outcome of
reverse mortgages with the Monte Carlo simulation based on the actual data in China, which can
provide guidance for the future business operation of reverse mortgages.
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Path & Optimization of Asset and Liability M anagement for
Life Insurance Industry under the System of “C-ROSS’
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occupation, Solvency margin ratio

Abstract. China risk oriented solvency system (“C-ROSS”) has been carried out
formally since 2016 after a year of transition. The restriction on investment variety
and ratio will be relaxed under the C-ROSS. Along with the expansion of investment
channels for insurance funds, self-determination on asset allocation for managers is
improved. The risk oriented Solvency System take the capital as a constraint, there is
a great difference in capital occupation for different assets. Under the “C-ROSS”, how
to balance the income, risk and capital occupation in the asset allocation is worth
considering. Firstly, this paper analyzed the impaction of C-ROSS on the assets and
liabilities for insurance company; Secondly we made the constraints on the capital
occupation, liquidity and characteristic of liability; Thirdly, we choose 12 assets as the
investable assets and studied the asset allocation strategy under constraints; At the last,
we got the Pareto optimal solution for different risk attitude by use of the genetic
algorithm.
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FRMT WS R AR B ASR A R R BB, WA

MCyy, = \/Mcr@% X My X MCppy

(2)
Hrr, MC,, IRET RS K BARTEA, MC,,, h—MT i, f
(MCyypo MCyyipie MCpyr MCyiye MCipyine MCyid A
2R 1T 3 XS B I 8 AN AH O SR B0 K
MCyy | MCyiopy | MCppype | MCppypny | MGy | MCirs
MCy,. 1 -0.14 -0.18 0 -0.16 0.07
MCys e -0.14 1 0.22 0.06 0.50 0.04
MCy,, . -0.18 0.22 1 0.18 0.19 -0.14
MC, i 0 0.06 0.18 1 0.04 -0.01
MC,y e -0.16 0.50 0.19 0.04 1 -0.19
MC,, 0.07 0.04 -0.14 -0.01 -0.19 1
3.2 BiF=dh

AR H XS I DU BEAS S D0, AW, DRES 2w BT 1 bl (0
e Bahds (PR BN REHREE. TTmiipiEe. R EWRED , Bl
K (PUSEIE. e a2l 8D , prdly™. SEouth b, SEahme Ciak
M E R SR BE ™) , TR (BEAME. Bdhp ™) o ARAE %2888
JEVELL St 2554 LA SR 08 7 (1 MBS L b s ik, A S AR AR BEAS 1 1 MRS A
¥ AR AE AR EEBEAT R, AN, 45 A o DR G 5 i A O, 4

FRTE M IS oL T et

ISt IIES

R2 BT S a1k

e BeEhF | IR SEpitt AR R A | R
(%) (%)

i 5% 31.92 10.00 0.31/0.41 1%
RERSE 23.48 7.66 0.2 0.5% B 9
A F T AL 40.64 14.00 0.28 8% FE30%

P 10.24 8.00 0.06 5%
ek B EeaE 4.55 3.6 0.01 0.1% I R
fiig7k (T<5%E) 4.86 3.47 | D* (-0.0019*D+0.0214) 2% [ 2 2%
FIFFR(SHE<T<105) | 4.74 4.52 | D* (-0.0007*D+0.0154) 3% K e
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UK 0 3.30 0 3%
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D> x; - LC, < 5%
i=1
JXux < 0.25
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UES A=0]1A=012A=03|A=05[A=07]2A=09|1A=1
JBe 5 2.04 3.13 4.52 6.61 12.27 15.76 18.05
B 3.59 4.69 5.60 6.41 3.53 2.36 2.26
Ak B R 4.66 5.77 6.68 7.51 4.68 3.54 3.33
wahE B 11.15 6.16 5.70 5.61 5.30 3.75 1.18
2 (T <5) 28.42 27.57 24.07 18.12 16.11 12.43 11.49
52 (5<T<10) | 19.88 19.35 18.27 16.92 19.44 21.54 21.05
FiFr2k (T>10) 19.20 18.28 16.50 15.22 12.06 11.79 10.42
ANy 4.17 4.40 5.21 7.81 9.46 10.18 10.74
HLAth 1 it 5.14 8.31 9.92 11.31 12.79 13.83 16.11
B oh s = 1.75 2.35 3.54 4.50 4.37 4.82 5.37
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i (T>10) 18.13 17.08 15.38 13.88 10.62 10.07 7.49
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services into insurance. The second part discuss the urgency of Integrating services into insurance
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1. RIS AR5 AL TR

IUARHIORBS: T AL A5 B TARGE R AR ORANBEIG Y. 55, RIS AZ A CRAN B E Mb 55-t T 7
(NIRRT ORI I 5 Ah o 0 T ORISR 25 VA BB 1) 0 S, ARSI, ARSIk 55 2 il 26
PRES RO PRI L B 9 7450 S A IR 2505 B0 IR RR o ORI IR 2546 5 BAS P IR 45k HH ot i)
P, MWIAY Eokud, EEFEERT EPEESE - RIRKIRS: AN LU, AMUEHEE
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IR 55 FGE AT 2 At B ORAGE IR 55 5 A= B 2 A e 55 FH A A AL BV 4 PR IR IR 95 5 SR IR 55
TGS, AT DL O, ARSI DR RGVY 2l o 1o 380 S L e 381 g S R £ B oA
B R H A& ArAn & th ks B — G, BB R IRS LLKSE MRS A frnsi. AWELR
PR A E RPN M .

® 1 2006-2015 FIRE=K LR a BAZE . WA TR ZARDUPAL: %

2006 | 2007 | 2008 | 2009 | 2010 | 2011 2012 | 2013 | 2014 | 2015

% 102.7 | 1142 | 106.7 | 1045 | 97.3 95.26 | 97.23 | 99.5 99.31 | 98.6

JBE A 2 52.75 | 51.81 | 60.7 5479 | 45.08 | 61.22 | 61.25 | 64.15 | 62.56 | 60.35

% 49.55 | 62.39 | 46 49.71 | 52.22 | 34.04 | 3598 | 3535 | 36.75 | 38.25

1720

Bl 1 2006-2015 4F = grf AR S LEE AT LE G 9 H %
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Zra Rl CBLED 9.2 10. 4 12.8 12.7 7.0 4.4
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Abstract. This article aims to study the feasibility of jointly coordinated development
between the integration of the insurance and the integration of international trade
among Beijing, Tianjin and Hebei, and make recommendations on the coordinated
development between regional insurance integration and regional international trade
integration. The passage compares various economic indicators, sums up the current
state of international trade Beijing, Tianjin and Hebei, points out the strengths and
weaknesses and predicts growing trends of international trade in these three regions.
On this basis, the passage makes empirical analysis on whether insurance services can
promote the development of the international trade integration among Beijing, Tianjin
and Hebei or not. Combined with the latest policy of regional insurance, the passage
draws a conclusion that regional insurance services can promote the development of the
integration of international trade in Beijing, Tianjin and Hebei.
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Abstract. With the deepening of enterprise reform, the speeding up of the
marketization and the development of economic globalization, the insurance business
competition has been transformed into the core competence with resource, ability,
technology insurance enterprises as the main content of the insurance industry. This
article from the risk management ability, profitability, scale and market share,
solvency ability, innovation ability, human resources, brand seven aspects to construct
core competitiveness evaluation index system of the insurance industry, using factor
analysis method respectively to evaluate the property insurance and life insurance,
and according to the results of the analysis are proposed. Shaanxi property insurance
and life insurance to improve the core competitiveness of the proposal.
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1. Research Background and Significance

The insurance industry is an important part of the financial industry.In recent
years, the rapid economic development of shaanxi, the insurance industry has
appeared the trend of rapid development, rapid growth of market main body, business
scale and depth of coverage and the safeguard has been gradually strengthened.
Shaaanxi only have the People's Insurance Company of china alone carry on
insurance business between 1980 and 1992, by the end of 2011, has been developed
to various 2505 insurance institutions, insurance premium income scale is also
growing fast, from 11618340000 yuan in 2006 increased to 34372090000 yuan in
2011, an average annual growth of more than 20%. The insurance premium income of
Shaanxi Province during the period from 2007 to 2008 growth 44.7%, 2010 is 30 yi
yuan mark a breakthrough. This paper according to the characteristics of the
insurance industry in Shaanxi, combineing core competitiveness research of
results,defineding to the concept and content of insurance core competitiveness,
building insurance core competitiveness evaluation indicators system, using the
method of factor analysis to evaluate the shaanxi insurance industry core
competitiveness , Analyzed the main factors influencing the shaanxi insurance
enterprise core competitiveness and the problems existing in the development of
insurance industry, put forward to enhance the core competitiveness of insurance
enterprises measures.

2. Domestic and International Literature Review

The study of insurance core competitiveness abroad were analyzed from the
macro, meso and micro three levels, use core competitiveness theory and research
methods, applied the latest theory to the study of insurance core competitiveness, such
as <International Core competitiveness analysis of the insurance industry>written by
J.David Cummins.

The study of insurance core competitiveness started late domestic, mainly from
the 2002's, and it is still in its infancy, and has not formed a larger mainstream
thinking.

3. Construct the evaluation index system of the core competitiveness of the
insurance industry

Insurance core competitiveness refers to a country's insurance industry as a
national industry, in an open market economy, domestic and international insurance
withstand the test of competition and the ability to provide insurance services.

Insurance core competitiveness is a complex multi-system, it is essential to
design and build the index system to make scientific and comprehensive Evaluation.
Insurance core competitiveness evaluation index system manifestations Insurance is a
data core competitiveness, is the basis for a comprehensive evaluation of the core
competitiveness of the insurance industry

This article argues that the comprehensive evaluation of the core competitiveness
of the insurance industry in the design of the index system should follow the
following principles : 1. Scientific principles; 2.Operability principles;
3.Comparability principle; 4.Hierarchical structure principle.
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Table 1 The insurance industry core competitiveness evaluation index system

current ratio, debt management rate, asset-liability, Ratio premium, retention
ratio,
Reserve adequacy ratio.

risk management
ability

Assets profit margins, Profit growth, Return on equity, Per capita profit

profitability margins

scale and market share | Premium income, Total assets, Market share ,Insurance density
Insurance penetration

solvency Insurance loss ratio, Liquidity ratios, The total amount of compensation

Development of new insurance rates, The rate of new insurance premiums

innovation ability High technical personnel proportion

Professional staff ratio ,Investment in staff training rate, Human resource
profit margins

Human resource
ability

Brand awareness, Brand reputation, Customer loyalty

Brand ability

4. Shaanxi insurance industry core competitiveness empirical analysis
4.1 Data source

The index data of the core competitiveness of the insurance industry in Shaanxi
province are from “Shaanxi Insurance” 2012.

In order to eliminate the dimensional difference may bring some unreasonable
influence, The data were normalized before carrying out the factor analysis ,so that
the average number of each variable is 0, the variance is 1, data standardization
formula are :

X = T (2123, ) = 1,23, . ..0) (1)
Y L/var (X_]. )
E— 1 n
X = ;;Xﬁ/ (2)
2
1 =
Var(Xj) = —Z(ij - X_]') (J = 112731 .. p) (3)

n-1 1
4.2 The empirical analysis method

This article selects the factor analysis method to evaluate the property insurance
and life insurance respectively. The idea of the factor analysis method is make the
original variables grouped according to correlation , The high correlation between the
variables in a group, the correlation between different groups of variables is low, and
each variable represents a common factor, with aggregate variable to represent
evaluation results.

4.3 The selection of indicators

As some indicators data are not available, so only select some indicators index
system for analysis. In this paper, property insurance and life insurance are selected
seven indicators for analysis, the selected indicators are: x1 represents reserve
adequacy ratio; x2 represents Premium income ; x3 represents insurance density; x4
represents insurance penetration; x5 represents the insurance loss ratio ; X6 represents
the rate of new insurance premiums; X7 represents customer loyalty.
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4.4 The empirical analysis of Shaanxi province property insurance company core

competition

The data for each variable input SPSS20.0 statistical software for factor analysis.
Specific steps are; The original data standardization, and calculate correlation
coefficient. According to correlation coefficient matrix, calculation characteristic
value and variance contribution rate of the correlation coefficient. Secondly,
according to the cumulative variance contribution rate is more than 85% to establish
the factor loading matrix, to carry on maximum variance factor loading matrix
orthogonal rotation, so that the factor variable is more explanatory.Thirdly, calculate

each factor score and ranking.

F = -0.08ZX, + 0.274ZK, + 0.273ZX, + 0.2747Y, + 0.08ZK, — 0.088ZK, + 0.23727ZK, (4)

eS|
I

£y = 0.05524) — 0.0392X, — 0.3092X, — 0.0402X, — 0. 05524, + 1.035ZX, — 0. 032X,

F1 is a property company influence score, F2 is the ability to pay property
insurance company; F3 is a property and casualty insurance company's new product

promotion ability score.

Table 2 Property insurance core competitiveness factor score and ranking

—0.5042X, + 0.016Z%, + 0.016Z%, + 0.016ZX, = 0.504ZX, — 0. 0712k, — 0. 0292X, (5)

(6)

Insurance Company F1 Ranking F2 Ranking F3 Ranking

People's Insurance 3.40242 1 0.33559 8 -0.47542 13

Ping An Insurance 2.24126 2 -0.64213 17 0.09822 8

China Pacific Insurance 0.15042 3 -0.1828 14 1.00277 5
China United Property Insurance -0.01537 4 0.556 6 0.87606 6
China Continent Insurance -0.04735 5 0.1211 11 1.07921 4
Yong An Insurance -0.04768 6 -0.45821 15 1.91023 1

An Bang Insurance -0.28731 7 0.87133 3 -1.30848 19

Tai Ping Insurance -0.35047 8 0.79394 4 0.08204 9

Tian An Insurance -0.36067 9 0.06977 12 -0.19853 11
Alltrust Property Insurance -0.36924 10 1.13724 2 -0.02785 10
An Cheng Property Insurance -0.38204 11 0.70085 5 -1.0265 17
Du-bang Insurance -0.38492 12 1.54324 1 -1.49203 20
Sunshine Insurance -0.39277 13 0.53759 7 1.41152 2
Bohai Property Insurance -0.39308 14 0.30133 9 -0.64502 14
Huatai Insurance -0.39573 15 -0.46805 16 -0.87086 16

China Export Credit Insurance -0.4187 16 -0.89377 18 -1.22803 18
Yingda Taihe Property Insurance -0.42108 17 -1.51655 19 -0.23715 12
China Life Property and Casualty Insurance | -0.46443 18 -2.93735 20 -0.75055 15
Sinosafe Insurance -0.46798 19 -0.01564 13 0.56583 7
Bank of China Insurance -0.59526 20 0.1465 10 1.23455

Fourth, according to each factor score and ranking in table 2, with characteristic root
weight, according to the formula (7) weighted comprehensive on three factors,
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concluded the core competence of property insurance companies in Shaanxi (table
3). Composite scores calculation formula is:

F, + 4 F, (7

Table 3 Property insurance core competitiveness comprehensive factor score and ranking

Insurance Company Composite scores Ranking

People's Insurance

1.944426608

Ping An Insurance

1.069415048

China United Property Insurance

0.278630031

China Pacific Insurance

0.160609257

China Continent Insurance

0.153665377

Alltrust Property Insurance

0.139987032

Sunshine Insurance

0.132648221

Yong An Insurance 0.085044203
Du-bang Insurance 0.062450452
Tai Ping Insurance 0.059291936
An Bang Insurance -0.065595684

Bank of China Insurance

-0.124557341

An Cheng Property Insurance

-0.133791709

Sinosafe Insurance

-0.191796798

— === === = = =
\OOO\IO\M-PWNHO\OOO\]O\L}ILWN»—A

Tian An Insurance -0.206619859

Bohai Property Insurance -0.212533967

Huatai Insurance -0.480901782

China Export Credit Insurance -0.672169109

Yingda Taihe Property Insurance -0.734165904
China Life Property and Casualty Insurance -1.264029659 20

The score of table 3 is standard score, negative points below the national average;
positive fraction is higher than the national average. From table 3 can be see, there are
20 property insurance companies, higher than the national average have 10
companies, 10 companies below the national average.

From table 3, People's Insurance Company; Ping An Insurance Company; China
United Property Insurance Company ranking as the top of three, while China Export
Credit Insurance Company; Yingda Taihe Property Insurance Company; China Life
Property and Casualty Insurance Company ranking last. In 20 insurance companies,
People's Insurance property company scale was ranked no. 1, compensation ability
ranked eighth, new product promotion ability ranked 13th, which ranked it can be
seen that People's Insurance property company should strengthen the promotion of
new products. Property insurance business has been a long time operation and
development of ping an insurance company, in recent years, the scale of Ping An
Insurance business has increased steadily, in Ping An Insurance company ranking, the
company scale was ranked no. 2, the compensation ability ranked no. 17,new product
promotion ability ranked eighth, ping an insurance to enhance the core
competitiveness of insurance must improve the company's ability to pay.

4.5 The empirical analysis of Shaanxi province life insurance company core
competition
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The data for each variable input SPSS20.0 statistical software for factor analysis.
Specific steps are; The original data standardization, and calculate correlation
coefficient. According to correlation coefficient matrix, calculation characteristic
value and variance contribution rate of the correlation coefficient.

Secondly, according to the cumulative variance contribution rate is more than
85% to establish the factor loading matrix, to carry on maximum variance factor
loading matrix orthogonal rotation, so that the factor variable is more explanatory .
Thirdly, calculate each factor score and ranking.

F, = —0.00292Y, + 0.255ZX, + 0.260ZX, + 0.260ZY, + 0. 0292k, — 0.025Z¥, + 0. 2612, (8)
F, = —0.348ZK, + 0.0582X, + 0.005ZK, + 0.0052X, + 0. 3482X, — 0. 3332X, — 0. 012ZK, (9)

F1 is a property company influence score; F2 is the ability to pay property
insurance company and new product promotion ability score.

Table 4 Life insurance core competitiveness factor score and ranking

Insurance Company F1 Ranking F2 Ranking
China Life Insurance 3.86908 1 -0.05257 5
China Pacific Insurance 0.59087 4 -0.25451 7
Ping An Insurance 0.81274 2 -0.19096 6
Tai Kang Life Insurance 0.04004 5 -0.38604 11
New China Insurance 0.63355 3 -0.43724 13
Hua Xia Life Insurance -0.40756 12 -0.37016 9
Jia He Life Insurance -0.37929 10 -0.49938 19
Ping An Life Insurance -0.07268 6 3.56978 3
Tai Ping Life Insurance -0.48812 16 -0.44895 14
PICC Life Insurance -0.14878 7 -0.46014 16
Union Life Insurance -0.48928 17 -0.45221 15
Sunshine Insurance -0.45484 14 -0.47443 17
PICC Health Insurance -0.3432 9 1.67587 1
Happy Life Insurance -0.393 11 -0.43173 12
Ying Da Life Insurance -0.45603 15 0.10115 4
Min Sheng Insurance -0.52739 19 -0.37113 10
Generali China Life Insurance -0.4144 13 0.87872 2
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China Post Insurance -0.29944 8 -0.54689 20
Sino Life Insurance -0.51297 18 -0.48973 18
Great Eastern Insurance -0.55927 20 -0.35945 8

Fourth, according to each factor score and ranking in table 4, with characteristic
root weight, according to the formula (10) weighted comprehensive on three factors,
concluded the core competence of property insurance companies in Shaanxi (table5).
Composite scores calculation formula is:

F, (10)

Table 5 Life insurance core competitiveness comprehensive factor score and ranking

Insurance Company Composite scores Ranking
China Life Insurance 2.31432907 1
Ping An Life Insurance 1.37138515 2
PICC Health Insurance 0.45726689 3
Ping An Insurance 0.41481986 4
China Pacific Insurance 0.25571634 5
New China Insurance 0.20903181 6
Generali China Life Insurance 0.09826164 7
Tai Kang Life Insurance -0.1288809 8
Ying Da Life Insurance -0.2351342 9
PICC Life Insurance -0.2722197 10
Hua Xia Life Insurance -0.3927326 11
China Post Insurance -0.3975423 12
Happy Life Insurance -0.4083546 13
Jia He Life Insurance -0.4269001 14
Sunshine Insurance -0.4626065 15
Min Sheng Insurance -0.4654402 16
Tai Ping Life Insurance -0.4725910 17
Union Life Insurance -0.4745835 18
Great Eastern Insurance -0.4800507 19
Sino Life Insurance -0.5037564 20

The score of table 5 is standard score, negative points below the national average;
positive fraction is higher than the national average. From table 5 can be seen, there
are 20 property insurance companies, higher than the national average have
7companies, 13companies below the national average.

From table 5 can be seen, China Life Insurance Company, Ping An Life
Insurance Company, PICC Health Insurance Company ranking as the top three. China
Life Insurance has a unique position in the 20 insurance companies in our country,
China Life Insurance Company rank NO.I in the scale of company, payment capacity
and the ability to promote new products ranked NO.5. In Ping An Insurance company
ranking, the company scale was ranked NO.6, the compensation ability and new
product promotion ability ranked NO. 17, ping an insurance to enhance the core
competitiveness of insurance must improve the company's ability to pay and new
product promotion ability.
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5. The core competitiveness of the insurance industry in Shaanxi conclusion
and suggestion

5.1 Property Insurance company’s advice

(1)The insurance company should keep the advantage, make up the disadvantage,
and pay attention to the balanced development. Profit is the ultimate goal of insurance
companies, operating ability and capital operation ability is directly related to its final
profitability, solvency and risk management ability is the foundation of its steady
management, growth ability and the ability of business development is the guarantee
of sustainable development in the future of the company, the lack of any one aspect
ability will affect the development of property insurance, which requires insurance
companies to pay attention to balanced development, especially pay more attention to
the weak link, timely rectification and improvement.

(2) Avoid over-concentration of insurance operations, encourage more insurance
companies to carry insurance in favor of a stable livelihood. The rapid development of
the national economy, driven by the rapid growth of automobile manufacturing and
consumer spending. So Motor vehicle insurance to become the most important
insurance for most property insurance companies, accounting for over 60% of the
company's premium income, operating over a single type of insurance is not
conducive to the stable development of the company, property insurance company
may try to carry out other types of insurance in favor of the people's livelihood.

5.2 Life insurance company's advice

(1) To improve the life insurance company solvency. The main reason for the
poor solvency of life insurance companies in China is the rate of return on investment
is too low, reinsurance business conduct not good, life insurance reserves extraction
without planning, So the life insurance company should scientific and reasonable to
extract the reserve, strengthen investment management, reduce the surrender rate,
reasonably determine the reinsurance share and improve the external supervision
mechanism to enhance our country's life insurance company solvency.

(2) Speed up product innovation ability. The quality of insurance products and
services are the most directly reflect the core competitiveness. People choose
insurance companies often depends on the different products, But the insurance
products of the intangible and dependence make the insurance product comparison
is different from other tangible products, Customers can only according to the
understanding of the insurance company credibility, as well as services provided by
the insurance company can determine whether or not to buy finally. Therefore,
improve the core competence of insurance company must accelerate product
innovation ability.
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Abstract. China's economy has entered a period of new normal. Meanwhile, the State
Council of China issued No.10 National Notice, which means the environment that
the insurance industry faces is undergoing enormous changes. The insurance asset
management has reached a new era. In that context, it is becoming more and more
important for the insurance companies to choose the proper model of asset and
liability management. The insurance company can only achieve its strategic objectives
by making the most suitable choices to prevent and control the risks.

This paper is divided into four parts. By adopting the methodology of combining
document research, empirical research, model construction, induction and deduction
together, we show that a combination of asset-oriented and liability-oriented asset and
liability management model is expected to have a broader range of applications under
the new normal.

First, the paper systematically reviews the theoretical documents and summarizes
the methods about asset and liability management. We point out that the insurance
company should have a dynamic simulation and scientific management of its whole
balance sheet through an integrative application of multiple approaches.

Second, this paper compares the asset-oriented and liability-oriented asset and
liability management models, based on the deep analysis on the asset and liability
management model of traditional insurance companies. We argue that both models
have embodied the thought of asset and liability match. They are suitable for different
economic conditions and it is hard to tell which is better. When making the strategic
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choice, insurance companies should take various factors into account, such as the
macro-environment, the company's scale and market shares, the development goals
and so on.

Then the paper explores and summarizes the valuable experience and inspiration
of the foreign insurance companies. There is a difference in the development stage of
the insurance industry home and abroad, so the foreign successful asset and liability
management models do not necessarily apply in China. We should carefully analysis
their successful experiences and improve the efficiency of insurance funds. At the
same time, however, we must also clearly understand the differences.

By analysis and comparison, we conclude that under the condition of imperfect
insurance market and financial market, it is more proper for the insurance companies
to apply a combination of asset-oriented and liability-oriented asset and liability
management model. Under the new normal, Chinese insurance companies should
prevent the mismatch of asset and liability, strengthen the portfolio management and
meet the demand when designing the products and developing business. Since China's
insurance industry is on its characteristic way, the insurance companies are supposed
to learn from the international experience and strive for innovation and steady
development.
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Abstract: With the continuous development of the insurance industry, underwriting
technology is becoming increasingly complex, and competition has become more sharp,
insurance intermediary has played an important role in the insurance sales process as a
professional third party,. The development of insurance broker is relatively slow due to a late
start, as which has a large gap with the other agencies in number of institutions and the market
share, and most of the operating income generates from the original premium business.
However, in the insurance market of developed countries in Europe and America, insurance
brokers play an important role in the recruitment, risk assessment and product innovation. So
this article studies the development strategy of Chinese insurance broker company with the
SWOT-AHP method based on the traditional SWOT strategy analysis method.
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Abstract. Firstly this paper expounds the scale and characteristics of folk capital, and
then using the financial and insurance theory interpretation of scientific and
technological achievements into the theoretical mechanism of financing, respectively
from the folk capital supply and technology achievements transformation financing
needs two angle analysis both the supply and demand relationship and preconditions.
Also according to the financing and insurance demand early in the scientific and
technological achievements transformation, given subsidies from the government
science and technology enterprises in its performance and the key high-tech
enterprises project financing insurance pricing investigation, empirical and Simulation
in the enlightenment and guiding ideology, infrastructure, investment fund and the
compensation fund, rights and interests of safeguard measures, the convertible
premium and expand the scope of services and give private capital involved in
transformation of scientific and technological achievements and suggestion of the
goal of financial and insurance services.
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Abstract: In recent years, our country is facing the difficulty of industrial restructure
while economic development entered bottleneck and technological innovation is
becoming a important power to stimulate national economic. But there are a series of
problems in the process of technological innovation so that many science and
technology enterprises can hardly get loans from banks. In August 13,2015 China
State Council issued “Some opinions on accelerating the development of modern
insurance services”(“Insurance state ten” for short) which proposed definitely
Insurance will play an important role. Technological innovation has the characteristics
of high-risk, which has a natural combination with the function of insurance. However,
insurance has not play a part in every stage of S&T achievements transformation
because small science and technology enterprises have huge financial pressures and
business owners are not aware of such insurance. This article proposes a guidance
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fund for S&T achievements transformation insurance(hereinafter to be referred as
“the Fund”) in order to further protect business owners’ rights and interests. It bases
on government guidance and private capital’s participation ,and equipped the
professional risk management techniques of insurance companies. It aims at declining
business owners’ risks when they failed in the process of by S&T achievements
transformation because the insurance can spread risks to the whole society so that it
can reduce the influence of Market Failures. Meanwhile, if a science and technology
enterprise have been insured, the insurance will reduce the loss which caused by the
failure of S&T achievements transformation and make the company easier to gain
loan from banks.

At first, this paper analyses the Fund’s organizational structure and mechanism
which involve the necessity and disadvantages of government investment; if insurance
companies take part in it will increase efficiency; designing “transformable
premium”(premium exchanges stocks when S&T achievements transformation is
achieved);how to attract private capitals and etc. And I analyse venture capitalists’
expected return by setting three endings which are publicly listed, being merged and
bankruptcy liquidation. Otherwise, in empirical aspect, this paper builds random
effects model to analyse if insurance plays a role in S&T achievements transformation
can promote success rate, and makes the conclusion compare with uninsured
companies. Finally ,exploring the utility change between building the Fund and only
venture capital investment leading fund based on above conclusion.

222



The Mode Analysis of S&T Achievements Transformation Insurance Leading Fund

1 515

FEBEE J 2R IR RE BRI, RHERANL IR K IR W32 1) T 44t
SIRIEMER . H20065F (AR AFIHA N RN EE) 2530 KA
LIk, 55 Be NAREL I & T RIVBERSCHRE A G | 3 BT8R s iIE A R AL,
Horp A T BOL NS 5 | A S MBS SR HeAb 5| 7 2k e S BUR T 4o R
117 RS ARY LA 41, 3 B RIE S AN RE 58 il L I RAML I 5 22
DR A R S R A A Rt 08 AR LA IO H R B L AT B iy IR U, S B SRat ot
AELIR 51 2150 2 (I B 2 L, ML T RS RS R AR Bt F5 5K, JE 41
A BAE T W RPRES o ARTESEBR R A AL, 22 BRI N Al 3R A5 1
DYt 1A AN B 5 1T R IKF o BHERE RN Alb ok DASRAS RS F2 A i
B85 ALAFAR 2 VIR IOV e A BAS RE ) e A D U S PR B8 i TR ES 28 B 7K - A
SR DT o TR R R A B AR AT LAKK 23 HOR BEAR AL RS BB 3
RIS o A SCHE FEIFT T ARHE R e A BB D b 1) (45 I ORUE DRI, JFAFSERE
BUSARFAL 51 3 IS A IRET ) S HAB VRN, TR BRI SOR e b Rl Bt PR 1
G FHE ARG, IFE B ik W T 5 | R BEA R 9F . LA EL
S R RS R e A Rl B DR B R AT BT IR

2. BIBURRENT| FEE K R
2.1 BHECREFEAT| SEEROLE R

BHESR AL 51 TR0 ML SR BB G S R I A3 T2 1A ]
FESE o GNEIEBEA DO ARG m Rt SEIU WAL I T SN AT 7 (158
BCRF, T H Ll 25 [ 28 B S DL b ) RS AR AN n] BB ) T ) e T
MBLG T HE A, SRR BB RHY S OO XA R SOR et e, B4
P2 H ZCR M S 1K 22006[6]"5 SCAF (SRR A R EAR e A 49
2 IS, SCRFEUi AL SO R BT B, O BIIVE SIX R R
WABSCES « BHECERIR A B00L T E X B SCR A 51 G 3k, IF 5 A5 sor Mgk
& BAETE O A BT AL AN S SRR, e sl RS BEAS B35z R B A 15
RLDEIAY, SEBmBLALTHIA R . Sl REEEn s S, MRk AREAIE. T
A, BT SRR I BBt G B R ER
2.2 BHESCREEALT| 3 & K HI B Bt

[ X B SO FAL 5 | 2 2k 51 2k 2 HRHEO -5 W U 2 S ar, JFoxt ik
e AR IR A FE 5 ) B A U B A TR . JEAR O < BEE &, B SR A HET
Bk, HEZAEAIE T At & GGt NS B, H SO R OSR FAL 1T
B EAREE R AL AL B 7y DU AME NG il A - 513k 0k

223



2016 China International Conference on Insurance and Risk Management

July 27-30,2016 Xi‘an, China

GRS U R RATE BN . B S 2 A0

ke e frd e b 42

TOEAT o BONIR S, R AT RS A S o B i HH A o3 BRA LA U 47 ot

FL 0 HUR A B TAE, R EAAE IR WO HE  HLL ST BT AR AR

2.3 BERSREENT SR ERRE
FHISCR A 51 5 3 e B B A RN TR A, 3 B b e il MR A

11 HLAe 7 G50 K s, 51 33 e A8 S ANIAIAT , AELE0T A 1R 1L X 3 3 R

FREERS KR, MAELTE AN KGRI, -3 BUF 51 3 2R g A RAN g A

WAt B B, B | P AR A B A e

R U 5] 3 B R G DL

Hulx

A

BEAL

Bl ¥

LU B R RS T DL B 5K 22 A5 BRIk
AL, RIS R B A AR A
X EBUFAFDUR ARG, BT T 650 T2
A

BB T E AR QDR AR SR 3 A 10
H-.

L

i B TTBUN B, EER G RU AT K
TiH LB 4, R EATCEARIE &I e A 5
FI S B EHE RNV R R A

B2 m) ST B

LAFTREFA R B ANEBEAR B, mine
Feh3E  BrREI S BT RLAET REI S B R
A P X, AR SRR BRI SS
A AR 2

e

148 BUR W BRGS0, 5k Bese NI IR
ikl A E L SR AT, I
SEENT ORI IR AN AL, Fh VAN UG B
I

60%A_EALSEHLTE T BRIT R R /b, Jf
PR LR AT

ZRE

S o

HIA8 BUR B 7, il 2o, B
AT & AP BEA . T BURF B B A BEAR
SEFER G, B A 2. 44000 IR ETTT

RBEBLA T ASTE B A B RMATTHR S .

THERB TR AER B S HELY. Y
MBE . ke i L BRI RE S WA R
SERITRIARUR, DU i HU. 6
T\ 6% EMEIRSLG LT R iuE .

IR

ARG FHEEEWRINT S50, IFHi AL AE
ESMrHs. Hol SR er i o plR v Bos
SAT RS A TS SRR .

EVER a7 R s ESPUIEE SI ULV 20N PSS
BRI B DU S KRB BEOR . B
RYEMH) St os S AR W] LG IEAR BOR MR
UPE FRelas N Braediiid it 53 R
g TAM SAR TR, A HIEGDITE)
HiR.

LI 51 SRR AR AR JEXIIR
BOERAN > A RBL AR ARG
FEUH . AR BHIRS T 5
SRR R L AE TNy . T e i
BB B RHGH DA 2% 58 el ST (i
BRI E L,

A HE 4 3 9 EE A R B T AT BOR, SCH
PEBORANE R RS H 3558

BN

BB ER1014T0, A At At 2 BRI
FEEARIEILI BT, d B BT IR BT | Skt
BELHTIN A R R FA R S RME BB A ]
PRI H WS, BTN St aE
ANENEBEDE 23w o R BB S

TEFAEL SEbbliE. VB2, ATREFMR,
R R el DU S, SR
R B 7 b A8 il W X 7 Ml B g B A 30
AUEAT R BT

Wi

BRI B 76000 /7 76, Kb, W, R
ZANEHT X BB R T T 4 4440
JGo HrP R R AL T SRS Z T, IF
B K IT & RAT ST 5ARAT T R R b s
G1E.

G 3 1y [ % L SR 0 7 T BRI
W BT 7 Ml A

P K

S TR T e S TR
Fra IRV 4. BEVNLRD. MBI S

LR 2 A R AR AR )
B2, WREIAOR ek thiE . OBTREVR . BT

224




The Mode Analysis of S&T Achievements Transformation Insurance Leading Fund

Tt 3558 IC RN Rk ve N7 37 T B B o8 7 <
DA H TR A

REUVCAE LT 5 15 R A S BUA IR 55 Ml A543
K.

TR ARG IR A, e A
BHE B A8 FEAT IR A ] R T A
BATMR AT IR TEAE BAT IR A 7] S [
FORBENL, Frp bR B R SR 1012 N R

E0E S &t S R PN N (FEE ety TR )
BORBCEE IR T LGP, AR ARG 6
B SRR AT E AR AR P AT

M, HHSCART.

3. BRI F B AT
3.1 BRI TIA A SN R

AR A FE AN N 9 2 A (R A DG sl ph o b HAd N s A 2 T
SN, G AN A G . AR A2 2257 . BRI,
FHE SR AR R A B OR 2l T ey s 5 7RHH, (LIPS 1 B R AN v G ) e 2
SR, IR HOU B AN A K T 1A btk 2 eAs, 1A FrFh N s /N T be
e, ESONEANEYE. MRS, BT A SRS, HARZ S
FHE SR A R I A 2% R A R AE, (HIR 2 MR ARAT AL 2 3=, D
BUOREE N TL R FAN AN K T e tt s A, 2 bn b Ncas /132 bt 2 i ai
DR B N AR DR B8 N R I HAT X AN 3 80T BRI R R, AN
B ICE
3.2 BHE R EALT R A 55 T OR 1

PRV v PR s Fi ISR ARG BRG] it PSS Hh A 5 R R AR, AR A mT EAR S £
0 A S R R R ) B B PR B, S T ORI R A /D B e 6 L7 23R4 7 4
oo XA PR ARG X DR B N R U A W] R I o (ELRHESCR B A e P A7 £ 1 XU
UL RRE R (1) Z5 . RHEUSCREACERE 1 X AER I PRy i
EAR AT T TR EAT 2% E IR i, oA SR B XU [ 5 i) P, TS R K
HOEW R P HOARS s (2) ATk R BHEABS A 5 1 2 2% 1 3 EE T H
AR EA T IS JCTR S AN I H AT 8™ A 1R DARSE PR 2 I )R 52 AR EA T3 29
fitts (30 FURFERE B K o BB W i 5 o 88 iy HLRAT BRI, 284
RS A A 2 S R n] BE TS i A ZR A U, AT 3 BB e R e A R 32
F5EM, L5 EA T B AR G v KU s 45K R D 250 T R R e
PR 55 R IR
3.3 PR AT FIIF A2

MR AN, EOG, RHERE MR TR, BT R R kA
A IR R AR ES A A 50 40k A AL BORAS T i, 5 B0l % 3 B R AR AR E
ANy G B Ak Z KU BN, Sl A S PTG RE ), Bl GeE
O, AEFE AR S by 5=, IRZREAAE TRk, A5
W5 IRDLRZE , BRIk, TN ERMESE ORI DR SAR R A, A b B Or 2 KKk
SRS R I, TG i SR R o

225




2016 China International Conference on Insurance and Risk Management
July 27-30,2016 Xi‘an, China

XHORBENTT Sl TR A B8 5 1 R A e PR, BB AR5 Rl
G5 AT B BAT KR LR SRR, S EURES 2w LS B SLOR 9
BE— 2B, WUAME LA A 5 T e SR LD B i S8 T (R DRBS: Bl T3R5 Y
(K177 ST A ST AE RS . SRHEWP A BE AR I s o 8 N BRI SCBEAIT A N O DA A it RRE 6 AT R
AN EE20 2o AT IR, 3t ST AE A% S DR (V0 Lt B Lok, sl DAIE R4 7
b R ARG ARE J5 o

4. BIEREACRIBHRE 5| 9 E S B R A
4.1 PR AR ORE 5| S e Blid

T REEUSCR AL Rl AR T A 0 H Al ot HAT S i AR, B S ml v
—EMEN G B 2 M RE B2, T RER SR AR B K, 5
L] AR TSI PR o MRS b R AL, 2 R /il 3R
T OT AL B e TE AN B B 5 1T SR AKT o RS AN Al dfi DUSRAG RS R #
PCRLTE , AR 22 058 R TC R A BN RE B Eh e A D D 5 ) 8 iy [ RS2 5 /K
AIRES B T K077 i o 10 A ASRAS DY B8 (1 32 25 DR R 3 rh /Al ) e
PERFPEIE N, BT RO AR AL RGO R T ) BRI AR AN
P BEBE M o 10 ORISR AU AT AT 2 R A R SR T o SO AR Al PR AR 5
REALE RSO ORRS, Wl I 5 PRUE DR B 55— R AR OREEAT A, vl DO AR
2 J7 PR DR B 0 TR RS SR B A IR IR AR, ALK AT R Il AT
T RERHE AR AR BV 5511 Ay 224 B PR G A7 MU F8 A R B S LV, #5817 DRl 55
JUHE, G AR R B, ST B e — IR, A
DRSO AE B Rt b IRt o S R AT B EAE o AR, il T RES R et R AL AT
A BRI, DR S M =, RSz AE R AR P L
5K, 3T AT A B AR R PR B o AR SCHR RS e A Rl B DR 5 |
AL 7 A] LA 5N DR ES P2 Rk 5 R AR S 55— T3 i SR DL R
BB AR o %I ST IR SR AL 5 | R AR, 8 I BUR IV LSS 4
WAZRKAL, IR A TSR BEAR, Mor e, DB, Rgtfe. &
b A DA A a8 R A A B AR vt 2 1 D DB
4.2 BHERR AR PR 5] 5 2B THLH]

ASCPT R IR SR F AL R BT ORI 51 3 3k CRRRIRIG L) & DAIRHK
REALG FIe CPRRGITHE) A, SHILETTB0E s T hLHl. A AL
TolE, R B . RHEGHA GR 23K A Aol e ar Rk, RN
BL G| SR B BN 51 A i U WU A s B ALG, 5o K51
TR ERFIUR R I, ORI EE. SaFrigss. FHfE. 12
177750 GIRCRIEAE o HGVRKATI N e RS A B SOMBUR R T 14T RN
DSBS PR, SOOI H BB AR L A AR B AR S PRSI

226



The Mode Analysis of S&T Achievements Transformation Insurance Leading Fund

KLV LARRAS P 7 SR AT R, e W | RS A A U S
FHA, ATH A I F A, BRGSO A R A R 4B A

51 GG LA BEE LR RN AT 5 SUAME R 7 35 5 R SR AL A B
TR “ T REAL AR B FEARBR R IR H B4k T 5 AR B 4k A 96 43
JBEAL o
4.3 Wof BRI % A< ISR AL A1

LA NGB RIS Z 10 H 2k T 1o R0 B e, LK
SRR A S SR RIS, SR AR R %A, B4, Wif
Wi 5| 5 % 1) B AL % AR 2 b5 B R R SR (R (R B 5 | SR e, sk 77 ek 5
QISR SRS B R . ASCE S E R (5] SRR
FANEA . ANV ANV AT RNV KAWL EIRTFT) — SC 4R R R R
LA 23 SRR B P FLAE, A A 45 A0 A BTl o ARG 7= 8 == i
B, FEHIX = R S BUR E R AAL, R RIRN 7 2R BRI R
FE IR 20" R R B THE BN

4.3 1A B I E 3E

Bl RS = A U R =y el A AN ] A T R N TR 2 X (BN g L B TR
M AR AR G, HABUR B TR RS BT XA, BT
PG AR L A 5 B AL AR IE R . I, RS R as S XU R L
BIEGERIBTEE ITOY], A BEW g IR Bt g AIREN o T AT AN R (R0 Mz LI 1
WO aR L, AT LA g i A DR BB 3 UM 2 4 R 5

gi bprid, AR M

Q5 2aa (AITEA) « RSB H AN BT Al =7 R e 3 R s —
KRG, FANBBEH BB o, AFLBEARTT S BT —o, ANV B A
ANV RE, BEARBN I A T o e IR — AN & 1 E A 4 il
Bt ANV, TR A AR A L BRI N B M BEAT S BC, T2 4 10 1)
fifl, N SCRE AP BETE A AR I AT I 2 AL B

OfUE —MURIER A EIAT IG5 ow= 1, HA0 T e 5t
EAX (0<x<1) , BB TN TSN —xo I%BH NS, B

A7 245565 P BB R hplty CARA R0 e ki YW1 e ot o s 43
YL B TR 3l B Trstd, g lish
BEHVAE T, HIRT e, o Ror. tiommsch T, mrex
son T,

O BLBHAFIM ARy E T, A Al e ORI 5 =

ih Bk P i (R S A BB S s 2 e T bl

227



2016 China International Conference on Insurance and Risk Management
July 27-30,2016 Xi‘an, China

IR P2, B S 45 2 AT PO TR 2 Ao 0 etk
SRR AT SO Po L e g e & (R <0y L S
PPy Py gh L B ASTHIFIIN N(t4,0,") . N(ﬂzao_zz)%[] N(s,0,%) . T
BRI ST, P 5 F OB )

H= P+ Doy + Ds

JiZEN:

Gzzpl(n _,u)z + pz(rz _’u)z + p3(r3 _’u)z R

@ WBIE L MANFABN TS, 5S4 AU AT A A Y
ASTEAT AR AME: o AR 73705 B A A (KA ST IORIE S, ASSCPT % e A M
Ji sCEFER LR W F

D giRIK: AITAK, e i, WA NGEA SR MR
T, PTERER E Y (v >0), IS A SE B AORIH; 3 AR,
WX Fo AN LB IE =

2) M RIS, WA N BEA R ASE R LE i B/ T Ha B L
Blas AT, XTI IS,
4.3.2 TR IR Z R MF

MASEBIAAAE T I R AT N, RNBEA I PRI R 5 A —y, i
FANSL B IR 2K N B Al IR E—y e R I E A 204 Do e,

E _ ¢[(7+ﬂ3)/0-3]> ! (D
)= O o r o)
Val’(771)=632{1—(}/+'u3) ¢[(7/+lu3)/63] _ ¢2[(7+ﬂ3)/0-3] <U32 (2)

oy,  OUy+u) o] ch[(J/+1u3)/o-3]
Hr, o M@ 7300 AR TR 270 A1 ) 70 A1 eR 80R 3 J pR 3L
VUL 0% 7 WAt 2 R e ST B O
* oLy + 1)/ 03]
M= P+ Pyt + Pyl + 0y (7 + 1)/ 7, (3)
FEMFr . 6 n A, Ry 0, HTR o <ot HEEHE
e B ER TRl NS SN A NI 8) W (o F
Xlzﬂ*—*zf >t o AT )] o] (1)
PO O(y + 1)/ 03]
NG AT ORI, B B I S e, 7 ZE R, Ui %
BT AAE SR i AN B0 28 0 S i 2 R RIS, PRI B A T Ry R R 48 2%
B I RAE TR Iy, 5 Bk 4 T Dhdpe KRR B2 R PR e & s o RAE

'S PRI RS (SIS RNTEA L QNLBETE LA BINY BT K I BRI 153 H7

228



The Mode Analysis of S&T Achievements Transformation Insurance Leading Fund

TUE SN, A SEH A IR T RE S TR, B 43— MR
WL WA A <
4.33 THIAEEBEL FHIBEA RO

IR A R A TN, AR AR THLIN P, N T T
e vh KL O @ ¢ 5 TG R, A AR DA O 1 LB B 2.

r=Bla gt S AN LA AR T W A R, S R AR
E(n,) = o4,

Var(n,) = T2(732
JUIRA A58 25 B A a2 O YT A -
M= Pyt + Pty +TPs (5)

7 ZEFIRETRIA N 0% o BRI RA N B AR BN R B A A -
X, =2 s, 6)
pC

NG ETARAMEARR b, A 8 A TR I T A5 A A8 A B o T 25
HYLE, KRS . (055 SR AR 0, SRR A3 SR ks T & 4
FATAR S (KUK o DRI, 2R A R TR PR B R e B, Uk
A5 R R 3, S BIBER AR BT, G R T8 564 A G (0 8 R vl 45 .
A.3.4 BRI HE

T35 SIS BERGE B T A SR AR N R A, PILFA A B 7 5 H R 1
1R B S AR (0> o P S 1 5 B AL a0 98 23 1
R T R AR 5 SR ), R, AR SO S LA W AR =
FANHE 52 R AL, SR LA A RIS, [ 80l e

TN, R R AR b o A R R AR, BRI AL R A
35T ZE R AW IR e 5 (05 2248 A 1 43 H

Hi g = ' T2 R G AF

ol(y + 1)/ 03]
O[(y + ;) / 03]

Py + Pyt + P {/J3 + 03 }: Py + Pyt + TP 44 7

i A
=1+Q(P[(7+ﬂ3)/03] (8)
iy O[(y + )/ 03]

T

229



2016 China International Conference on Insurance and Risk Management
July 27-30,2016 Xi‘an, China

S
{1_(7+ﬂ3 oLy + 1)/ 03] ) (02[(7+ﬂ3)/0-3]
Vaf(ﬂl) _ 0, CD[(7/+1U3)/03] CDZ[(J/‘F/%)/O}] <1 (9)
var(s,) r
fii A
2 2
y>—p - 2% _03(1+0_32) Pl(y+ )/ 04l (10)
A " O(y + 115/ 03]

4.35%5 1

(100 TTBAF i, ZERTFRBLR, FAASYE H RS KA y 7 [0
R BARR. 2y > -t~ 25— gy (14T AL 16) 0] gy
#s H Py +15)/ 03]

Var(n,) <Var(n,) » S 33 ORI X A8 15 FA N 398 35 70 VIS AH (R 1 3 22
BT 2N R I, T P XU BE 0N, DAL A N3 8 28 IRl s BE BE K. 24

y <=t =25 o, (14 T AT O o) > Var(y,) - e 5 B
Hs s Oy + )/ 03]

RS AL AA N BT SRATAH R ST R W 0 0 [ I o /PR KUz, DAL e e
TARAMEREFO BT E AL T R B . AESCPRERATE, BORBIE B N %
FERHE R AL RIS, DUAC RIS T i (R 3B 2%, LR AA N $E 58
7 1 B 7 A0 BB LA T A R T, R P AT S SRl R B (B
Jiti o

5. &

AN SO Ik L J SR IR TR B AR IR AR, R R I R
PR LRI 5| I A R L, 6 G faT W 5 | D TR) AR PR 1 e AT T AR 4y
B, A REX %51 SR 4 T 2 AR ARG R G 51 T 3L S e s i 34 % & 51 7
T2 HH— 38 (1A K AT B A0 N TR 2 5 R O A A DG N S Rk A (it B
N FR G RN T R U M T B AR S O B, DAk — 20 5¢ 3% Fe R e R #4053
WER, PEm I ERH R AHT R %

M 30k 2015 FET IR EMBIUHVERME‘REARESEREK
REREEZCBENRERSIERCZIT (BB SRS : 2015C25044 ) WHFER R,

230



The Mode Analysis of S&T Achievements Transformation Insurance Leading Fund

References

[1] HuangYingjun,ZhaoXiong,CaiYongqing.Optimal Subsidy scale study of science
and technology policy insurance[J].Insurance Studies,2012(9).

[2] Zhao Chengguo,ChenYing.Researchof Fund Management Model of
Governmental Venture Capital[J].Shanghai Finance,2008(4).

[3] WangLiming.Research on private capital, venture capital companies and venture
capitalists incentives fund[D]:[18 12~ 18 ). F P  FEPR KA LR & #E2= B,
2012.

[4] YangWen.A Research on the Development and Innovationof the Technology
Insurance[D]: [l 47i8 3], #HR: PR L k2:, 2012.

[5] CaiYongging.Research on Development and FinancialSubsidy of Policy-Oriented
TechnologyInsurance[D]: [fl 1-22f7 18 3C). HPK: HPORFEEHHS TRE
pRYATE
22BE, 2011.

[6] ZengXiaoli.Application Study on Insurance Mechanism in the Financing
of SMEs[D]: [Hlt:2447ig ). Kib: 01r KFEmE b, 2007.

[7] HouMengna.Theoretical Mechanism and EmpiricalAnalysis about the Impact on
Insurancelntervene SME Financing[D]: [l 224718 3C]. HUM: W& ke
GriheEbe, 2013.

[8] Jiang Weiwei.The Study of Development Modes ofChina’s Government-guided
Fund[J]. West Forum, 2012, 22(1).

[9] Pang Yuehua,ZenglLinghua. International Comparison of Operation Mode
ofVenture Capital Leading Fund and Choice of China[N].Journal of Hunan
University(Social Sciences),2011-5,25(3).

[10]Bo Gaoyuan. Study on Operational Mechanism of Venture Capital
LeadingFund[D]: [ 2247 3C]. Rt REERZ%, 2010.

[11]Wang Liming,Wang Jilin. Status of the domestic venture capital fund, Problems
and Countermeasures[J]. Modern Management Science,2010(2).

[12]L1 Hongjiang,BaoXiaoyan. The Empirical Research on the Performance
ofVenture Capital Guidance Fund Abroad[J].Soft Science,2012(4).

[13]Li Hongjiang. Research On the Evaluation Index System for the Effect of The
Government —  orientedVenture Capital Guidance Fund[J].Science and
Technology Management Research,2010(5).

[14]Yang Limin,LiXinfang, WuYongheng. Study of guide effect Governmental
Venture Capital Fund[J].Science Research Management,2014,35(11).

[15]LvWendong. Executive Risk Appetite,Risk Perception and theWillingness to
Purchase Science and Technology Insurance[J].China Soft Science,2014(7).

[16]Huang Bo,ChenHui,Huang Wei. The allocation system boot interests under the
Collaborative Innovation Fund Model[J].Chinese Journal of Management
Science,2015,23(3).

[17]L1u Yingqi,Zhao Yang. Discussion on the Government to promote technological
development of the role of insurance[J].Chinese Public Administration,2009(3).

231



2016 China International Conference on Insurance and Risk Management
July 27-30,2016 Xi‘an, China

[18]Cao Guohua,CaiYongqing. Based on the behavior of government subsidies of
insurance technology participants Game Analysis and
Countermeasures[J].Insurance Studies,2010(5).

[19]Liu Hua. Model and Analysis for Enterprise project risk and insurance needs of
science and technology[J].Science Research Management,2011,32(4).

[20]Cao Guohua,CaiYongqing,LLuo Cheng. Technology Insurance and Venture Capital
' s Joint Development in China Based onHi—tech Enterprises[J]. Science of
Science and Management of S.&.T.,2010-9.

[21]JiQiongxiao,YiShijia. On small micro-enterprise financing insurance
mechanism[J].Wuhan Finance,2012(1).

[22]L1 Wenzhong. The Role of Microfinance Guarantee Insurance forAlleviating the
Financing Difficulty of Micro-to-Small Enterprises.—An Analysis Based on the
Game among the Bank, Enterprise, and Insurer[J],Insurance Studies,2014(2).

[23]Qin Zhipeng. Performance indicator system researchof the venture capital
guiding fund ofChinese strategic emerging industries[D]:[{# 2724718 1. AL 5L :
KNG 5 K2, 2014,

[24]Dai Chengfeng.Chinese property insurance company business strategy of
financial risk[J].Insurance Studies,2008(6).

[25]Zhao Ti. ResearchonlnsuranceKindInnovationof Science and Technology
Insurance[D]: [ 224718 3]G BB T K47, 2010.

232



The Mode Analysis of S&T Achievements Transformation Insurance Leading Fund

RHe SR AL B B ORI 5| T 2 SR IR IT

SRACEE XZ2

TRACEE
iz
AN AP Nt s
BLIN30018, H
L 13750815909
Email: zdj0303@126.com.

X35 e *
LR A
WL 28K 24 G 2 Bt
115 15869145498
Email: 1x1458838418@163.com

REEE: PSRBT R, 51 95E. Z0a.

POCRE. R, R B LGRS, b SR is e T T 4, B
OB A 1 ) IR AU R RIS )y SR, BRI R — R 4
i) e S R /N Al — L DICRFRHE LLIRAF DYkl B . 2015581 13 H [ 55
KA CRTIPRA EIACIREE IR S ML A TR L) CRagpk “ pRISHT 487 O W]
TR T A e DR B Ml A A 23 4 Je R s s 1 T A 1 o RS EHT LU KU 1y
P, ORI IR BE AT ISR IS o SR I DR A L AE RS A AL 1) %A
B BUAR AT A R L O R A L o U, iR R /N Alk B8 < TR )
Ko BARME T 0 T SRR SR Y o AN SCHR AR SOR B AL i 5%
RE 51 T, 2AETBUNGIS, RIEASS, JFRGRE 2w LA xR
BRI —Blofr BB G | e 54, H IAE 28— D ORBERE /L BT 5 1
Bla, T I BEAANE ORI 10 2R Rk R e A I RE P A AE R RS [ 4k 23 20 HIL
F 55 Rk AR A A e U IE AN S BRI R R BRARE e RN 2
PAT BRI R o (RIS SE IR AR A R R ORI, W] AR AL
RI 2 Ja AV I, BRARAR M SR AT D Rl B8 (0 T I Al

233



2016 China International Conference on Insurance and Risk Management
July 27-30,2016 Xi‘an, China

ARSCE ST RS e A Rl B DR B Ak < 7 i A AR S R A AT LR S5 264 T
TER M. Hh WARBUR BT T 51 2 R BEE A R AAAE 1 BB s PRES 22w
S5k iR my R B T A IR 3 (AERFEUSCR AL Tl Ja g DR 2l 4
TRBHAL T BN, We5| IRIAIBEAR S 5 A . R AER I 5 | AR5 B8 1EA T 1Y
B treh, I AL A TE BT BRI IROl . LRI i SO = R A
IR A B DL I EE BEREA T8, 0 BT KU 15058 4 2R A RO YT R (Ml DAL
W | AR <3 1) R 2N 55 e IeAh, AESEUE S M5 1T, AN SO I i BE LAY,
T OR IS A AR R e A R B8 i R R rh /N A b A TR 5 R R et 7
RS2, 5 T IRB A AN R ANV T X L, TS ORISR R B AR e A i R e 15
ATEHEAET, IR DL ES R o0 BEat, PRI SR ORI B S IO A2t IR s
FRRSAT I RHBUSR He Al 5| 3 2k S BURBEA TR ) X b o

234



The Analysis of Property Insurance Company's Profitability and its Impact Factor

The Analysis of Property Insurance Company's Profitability and its
Impact Factor

ZHANG Fangjie, HAN Lin, ZHANG Jichao

ZHANG Fangjie
Associate Professor
School of Economics
Shandong University
Jinan250100, China
Phone: (8610) 88364625; 18615203276
Email: zhangfangjie@sdu.edu.cn

HAN Lin *
Postgraduate Student
School of Economics
Shandong University
Jinan 250100, China
Phone: 15508690976

Email: 290131517@qq.com

Keywords: Property insurance company; Profitability; Du Pont Analysis System

Abstract: With the development of insurance markets, Property insurance
company'sface a lot of competition and challenges. Based on the particularity of
property insurance company, design anappropriate analysis system of property
insurance company profitability is necessary. This paper improved Du Pont Analysis
Systemaiming to examine the profitability by ROA. The factors in new Du Pont
Analysis Systemlikerate of return on investment, equity multiplier, total assets
turnover, etc. are significantlyrelated to ROA, which means these factors can evaluate
the profitability of property insurance company effectively. Empirical results also
show the degree of influence for each factors which provides a good reference.
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1. Introduction

Insurance industry in China has already made great advancements as a rising industry,
since the recovery of the insurance industry in 1979. By the end of 2014, Insurance
density in China is 1479 yuan/person, insurance depth is 3.18%. The contribution of
the insurance industry to GDP has increased continuously, the importance of
insurance industry to national economy is more and more great. In last decade, china
insurance industry has been developing rapidly, especially the property insurance
company, which is due to the great development of commercial motor vehicle
insurance. In 2014 the total profit of China insurance industry is 99,142 million yuan,
in which the property insurance companies got 34,998 million yuan, rose by 7.58%
year-on-year. But in recent years, the ratio of the property insurance premium to the
entire insurance industry premium income has decreased year by year, the growth rate
is also lower than that of life insurance. Underwriting profit decreased year by year
since 2008, the underwriting profit of 2013 is 2,200 million yuan, fell 1.3%
year-on-year. In 14 property insurance products, there are 10 products profits while 4
products have a deficit. 'The problems in the management of property insurance
companies, especially the problem of profitability, has become an important research
topic in recent years. To find out the suitable analysis framework of the insurance
company's profitability and to study the influencing factors and improving methods of
profitability of property insurance company has important practical significance.

Business property insurance company is characterized by wide diversity of insured
object, universality of underwriting risk, short-term of underwriting period and
sociality of underwriting responsibility. At the same time, the property insurance
company's insurance business is mostly short-term and there are uncertainties as to
the sources of its expense margin, mortality margin, interest margin, the property
insurance company also has a higher degree of liquidity than life insurance company.
At present, the profit of Chinese property insurance company mainly comes from the
investment income, some companies' underwriting profit are even negative (as shown
in Table 1), which makes property insurance company's management has its
particularity.

There are many methods to evaluate profitability, such as factor analysis method,
DuPont System analysis method, the Monte Carlo method and others. In this paper,
the DuPont analysis method is adopted to build evaluation system of profitability, but
because of the particularity of insurance companies' operating liabilities, its cost,
profits and the calculation method of capital using were different with the general
business, so DuPont analysis system needs some improvement in order to evaluate the
property insurance company's profitability better. At the same time, this paper tries to
make an empirical analysis on the relationship between the profitability of Chinese
property insurance company and its influence factors according to the data of China's
property insurance company, strive to evaluate various indicators effectively, to
provide a feasible and reliable basis for the construction of the profitability evaluation
system.

"Data coms from China Insurance Yearbook 2014
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Table I.Profit of Property Insurance Companies in 2013/million yuan

. Investment Underwriting
Company Name Operating Profit
Income Profit

PICC Property Insurance 13224.13 10598.48 2625.65
China Property & Casualty Reinsurance

1539.6 1476.31 63.29
Company LTD.
CPIC Property Insurance 3587.26 3364.72 222.54
Ping An Property Insurance 7941.53 5462.2 2479.33
Tai Ping Property Insurance 268.11 358.38 -90.27
Yang Guang Property Insurance 340.46 981.95 -641.49
Huang Tai Property Insurance 298.07 237.14 60.93
Tian An Property Insurance 376.8 32791 48.89

2. Literature Review

DuPont analysis was first proposed by Pierre DuPont and Donaldson Brown who are
from DuPont Co. in 1919, such a system based on rate of assessment can evaluate
company's profitability well, so it is widely used in manufacturing. Descendants of
the DuPont system make a series of improvements on it, for example, Harvard
professor Palepu (2001) proposed the Palepu Victor comprehensive financial analysis
system, mainly replaced Rate of Return on Equity by sustainable growth rate as the
core of analysis system, and included the rate of dividend distribution, with full
consideration of the enterprise's sustainable development ability. The improvement of
DuPont system for insurance company is mainly made by Barry D. Smith(1999) who
adjusted DuPont analysis formula according to the liability management of insurance
company. He redefines each ratio to make it a special title and meaning of the
insurance industry.

There are many Chinese articles are related to the deficiency and improvement of
DuPont Analysis System, they mainly focused on introducing or improving related
factors like cash flow, variable cost and other aspects. Zheng Hongtie(2001) and Ye
Chunhui(2010) advocated to introducing cash flow information into the DuPont
system. Zheng Hongtie adopted ROE, ROA and total cash debt to measure
operating capacity, profitability and solvency while Ye adopted net cash recoveries,
debt coverage ratio, assets cash recoveries instead. Hong Aimei(2011) introduced
cash flow into traditional DuPont analysis system by adding cash index to make it can
analysis enterprise's operational risk and financial risk as a whole. On this basis, Sun
Xiaochun (2012) also classified the costs according to their characters, so that it is
more conducive to guide enterprises manage their accounts and improve their
financial management.

In terms of profitability analysis, Negru T (2010) deemed that both the profit system
and the product profit level of an insurance company can be quantified. And two
insurance companies and their products can be evaluated by profit analysis conducted
by a profit test, the Intrinsic Value Method and sensibility analysis on influential
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parameters. Qi J. (2012) has predicted the profitability of Chinese insurance
companies in the following five years by utilizing a Monte Carlo Simulation,
discovering that the investment business will become a new potential profit driver.
Bian-Bian J I and Sun X (2014) et. al have analyzed, by using grey correlation
analysis model, the effect of exogenous factors on profitability of non-life insurance
companies under the context of foreign insurance companies pouring into Chinese
Market, and have pointed out that segmentation of the insurance market is a major
factor and insurance density and depth is the secondary factor.

Domestic scholars Zhu Xiangjun and Liu Lingling (2010) selected ROA, ROE and
underwriting profit margin indexes in analyzing profitability of property-casualty
insurance companies, and objectively analyzed the profit situation of 7
property-casualty insurance companies in last ten years. Zhang Yong and Du
Tongchao (2011) utilized the dynamic financial analysis theory in studying increasing
profitability of property insurance industry, and noted that it is should to enhance the
management of claim, and management of investment, such as stock right, fund, debt
and so on, increasing profit by a two-pronged approach. Zhao Meng (2014) selected
altogether eight indexes, such as investment asset ratio, profit per capita and so on, to
conduct finance analysis on 46 property insurance companies in China, which has a
practical meaning.

Currently, domestic literature and Foreign literature on the profitability evaluation of
insurance company are of great amount, mainly analyzing problem in management
and method for increasing profitability. However, researches on profitability system
analysis are few, and lack support of demonstration results. The following chapter
will improve the Du Pont System and related indexes will be redefined with measured
its validity and importance based on empirical results, thereby providing companies
and nation with feasible reference.

3. Construction of evaluation system of property insurance
company's profitability

3.1 DuPont Analysis

DuPont analysis is a system of comprehensive financial analysis for enterprise, it is
based on ROE. This formula is first used by DuPont Corporation. After improvement
and development, the system overcomes the defect that single index can only analysis
one certain aspects of enterprise, contacting profit, assets, equity and other financial
indicators can not only analyze the business situation, but also reflect the various
factors effect on the financial condition and the degree of the effect.

As the core index of DuPont analysis system,ROE(return on equity) is also known as
rate of return on common stockholders’ equity. ROE is not only a measure of
profitability of shareholders' equity, but also a measure of how well a company uses
investments to generate earnings growth, it is a better measure index than pure net
profit growth rate. At the same time, the system is a multi-layered financial ratio
analysis system, return on asset and equity multiplier are factors related to return on
equity directly. The reason is that the rising of the index financial leverage will rise
risk degree at the same time and there are many limitations on it. So the key to rise
return on equity is to rise return on asset. Equity multiplier reflected the relationships
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between asset, debt and common stockholders’ equity, it is a measure of the extent of
the company's liabilities. Equity multiplier is positively related to the asset liability
ratio, that is, the higher the asset liability ratio, the greater the equity multiplier, the
greater the risk, and vice versa. In fact, the relationship between the various levels can
continue to be broken down, and gradually covering all aspects of enterprise operation.
For example, the following formula shows the way to break down ROE into three
important components.

Net income Sales revenue Total Assets

X x - (3-1
Sales Total Assets  Shareholder Equity

ROE=

The original formula is break down into the product of net interest rate, total assets
turnover and equity multiplier, so that we can analyze the difference of the three
between enterprises.Formula 3-1 shows the how tobreakdown ROE. Total assets
turnover reflected the degree of operation capability, net interest rate reflected
profitability, combination the two reflected the operation capability and profitability
of enterprise comprehensively.

3.2. Construction of DuPont analysis system of property insurance company
3.2.1. Expansion of DuPont system

The core index of DuPont analysis system is the return on equity(net interest rate of
equity), and the key of the construction of index system is how to break down the
driving factors that effected on return on equity scientifically and rationally. In 1999,
the famous American scholar Barry D. Smith has made a corresponding adjustment to
the DuPont financial analysis system, so that it is in accordance with the property
insurance company's operating characteristics. The following formula (3-2) is an
improved version of the formula (3-1).

(Underwriting profit+Investment return) o Premium income Total Assets (3-2)

ROE = — X .
Premium income Total Assets Shareholder Equity

At the same time, define the four ratios in the formula (4-2) , and we obtain the

formula (3-3).

Underwriting profit N Investment return o Total Assets Premium income

ROE = X
( Premium income Total Assets Premium income” Shareholder Equity
ROE= (underwriting profit margin + rate of return on investmentx investment returns

multiplier) x Kenney coefficient (3-3)

In this paper, we refer to Barry D. Smith's thinking of improving DuPont analysis
system, introduce the "earned premium" as an important indicator into analysis
system. After the "new insurance guidelines" issued in 2006, original financial
statements of insurance companies changed in the format, it made the indicatorearned
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premium received additional significance. The indicator "Premium income" is only
concerned about the size and the market position of insurance company, the
comparison of the premium income is likely to cause deviation of concern, resulting
in business management problems. While the indicator "earned premium" have
deducted the portion unearned premium reserve and improved the quality of income
indicators. Also in 2008, the Ministry of Finance promulgated "enterprise accounting
standards Interpretation No. 2" and issued in 2009 " Treatment provisions on
accounting related to insurance contract" changed the provisioning approach of
unearned premium reserve, and the calculation to earned premium also changed. After
the introduction the index earned premium, the DuPont analysis system can be broken
down further.

Underwriting profit N Investment return « Total Assets o Earned premium
ROE= Earmned premium Total Assets Earned premium” Shareholder Equity

Underwriting profit N Investment return " Total Assets
— Earned premium Total Assets Earned premium

Earned premium y Premium income 8 Total Assets
Premium income Total Assets Shareholder Equity

= (underwriting profit margin + rate of return on investment x investment returns

multiplier)x  ratio of earned premium X asset turnover x equity multiplier (3-4)

Breakdown net profit margin in formula 3-1 into two important components,
underwriting profit margin and rate of return on investment, and replace premium
income by earned premium; replace Kenney coefficient by the product of asset
turnover and financial leverage (equity multiplier) and replace the income index in
asset turnover by earned premium; thefinancial leverage index has not been replaced.
The core formula in this system is formula 3-4. In this system, underwriting profit
margin and rate of return on investment can reflect the profitability, asset turnover
reflect the operating capacity and equity multiplier reflect solvency, the system
analysis the operating conditions of property insurance companies from three aspects,
and as a result, get the impact of each indicator on return on equity.

3.2.2. Description of Index
(1)Return on equity (ROE)

ROE(return on equity) is also known as net interest rate of equity. ROE is a measure
of how well a company uses investments to generate earnings growth, it is the most
representative index of corporate profitability. ROE can be broken down to reflect
operation capability and solvency at the same time, so this index has a very good
comparability and comprehensiveness. The higher the return on equity is, the better
the profitability of corporate capital is and more competitive it is.

B Net income
Shareholder Equity

ROE x100%
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(i1) Underwriting profit margin (UPM)

Underwriting profit is the main profit of the core business of insurance
companies--insurance. Underwriting profit margin is the ratio between Underwriting
profit and earned premium, it reflects the profitability of insurance business of
insurance company. Underwriting profit margin can also measure the quality of
company's insurance business. It is worth noting that after the implementation of the
new insurance standards, underwriting profit doesn't appear in profit and loss
statement. According to the formula, underwriting profit= Operating profit + return on
investment + changes in fair values.

Underwriting Profit

Underwriting Profit Margin = x100%

Earned Premium

(ii1) Rate of return on investment (ROI)

Rate of return on investment reflect the profitability of the investment, which is the
ratio between return on investment of insurance company and assets. It is a measure
of the ability insurance company manages its assets. Compared with return on equity,
this ratio should not be too low or too high, the formermeansthe failure of investment,
the later indicate company manipulate profits.

Return on Investment
Rate of Return on Investment = x100%

Total Assets

(iv) Investment returns multiplier (IRM)

This coefficient was defined by Barry D. Smith, which is the ratio between earned
premium and total assets. It reflects the potential investment scale of an insurance
company.

. Total Assets
Investment returns multiplier = x100%

Earned Premium

(v)Earned premium ratio (EPR)

Premium income is the insurance premium paid by the applicant, which is the main
funding source of the insurance company. Premium income can be used to pay the
payment between insurance period, it can also be used for investment. On the basis of
premium income, adjust the part unearned premium reserve so that we get earned
premiums. Ratio between earned premium and premium income reflects the property
insurance company's service quality and operating condition.

Earned premium ratio = Famed Premium x100%

Premium Income

(vi)Total assets turnover (TAT)

The total asset turnover shows how much total assets investment required by each
yuan of premium income, and it reflects the speed and efficiency of the total assets of
the insurance company. Total asset turnover is an indicator of operating capacity.
Operating capacity is the guarantee of profitability, and also the basis of solvency.
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Therefore, the property insurance companies should analysis this indicator carefully,
making company funds under smooth operation can ensure good operation of the
company.

Total Assets Turnover = Premium Income x100%

Total Assets

(vii) Degree of financial leverage (equity multiplier, EM)

Equity multiplier can reflect the most basic financial position, that is, ratio between
assets, liabilities and owner's equity. As to property insurance companies, it can
reflect the conditions of operation on borrowings. At the same time, the index can
reflect the enterprise's financial policy, if net interest rate of total assets unchanged,
the higher the equity multiplier, the better the profitability, bringing the greater risk.
Enterprises tend to the practice, but lenders will oppose it. Although the property
insurance company is in debt management, it should also make use of this index to
balance the relationship between high profit and high risk, to manage the risk of
enterprise and the risk of the insured well.
Total Assets

Equity Multiplier = —x100%
Shareholder Equity

4. Empirical analysis of the factors impacting on the profitability of
Chinese property insurance companies

4.1 Sample selection
4.1.1 Data sources

Considering that the property insurance company's business cycle is short, we can use
the data in recent years to assess the profitability of them. In this paper, we adopted
data from "China Insurance Yearbook" and selected23 main Chinese property
insurance companies between 2009 - 2013, which accounted for more than 90% of
total property insurance business in China. In addition to the three giants
PIPCproperty insurance (1950), CPICproperty insurance (1991) and Ping Anproperty
insurance (2002), it included 14 in small and medium-sized companies and 6 foreign
capital property insurance companies. Due to the establishmentof new property
insurance company by Anbang in 2011, its financial index got adjustment, financial
data is quite different from before, so data of Anbang in 2011were excluded.

4.1.2 Analysis of data

First make the statistical analysis for the data of 23 property insurance companies
between 2009 and 2013.Observe the relationship between trends of property
insurance company profitability and each factor.

Table II.  Profitability of Chinese property insurance company 2009-2013
Year ROE UPM ROI IRM EPR TAT EM
2009 0.0814 -0.0755 0.0332 4.1583 0.7393 0.5360 4.2663
2010 0.0791 -0.0568 0.0241 2.9521 0.8212 0.5923 5.4169
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2011 0.0691 -0.0300 0.0234 2.7747 0.8192 0.6776 4.4642
2012 0.0838 -0.0051 0.0284 3.9301 0.8432 0.5802 3.8628
2013 0.0612 -0.0544 0.0453 3.2540 0.7750 0.6120 3.7231

Figure 1. Profitability of Chinese property insurance company

Table II reflects the overall profitability of Chinese property insurance market
from 2009 to 2013. The data in the table are all average. As can be seen, the return on
equity has not changed a lot in a few years,2012 is the year property insurance
companies attain maximum profit, but in 2013 the profit declined. In China Insurance
Yearbook 2014, it is mentioned that underwriting situation of property insurance
market in 2013 is worse than last year, there are still 4 insurance products of 14 had a
deficit. In recent years, the underwriting profit margins are always minus. In 2013,
there are only 25 insurance companies of 64 showed a profit, the underwriting profit
margins declined 82.4%. Property insurance companies' underwriting income is still
relatively weak, they still rely on investment income to make up for underwriting
losses. On the other hand, return on investment is relatively stable, after the 2008
crisis, the domestic economic situation improved, especially in 2013, investment
income reached a peak. Investment income coefficient changed little, floated up or
down between 3 and 4. Earned premium ratio is also stable, which shows that the
property insurance companies are mature in dealing with premium income and earned
premium. Assets turnover reached the peak in 2011, in that year the company funds
was used efficiently, it shows the high operation capability of company. Equity
multiplier has a downward trend, indicating that in recent years, the insurance
company can be in a good structure of assets and liabilities, the financial risk is low,
the future net cash flow can be guaranteed. Figure I shows the situation how seven
indexes changed. The investment return coefficient and the equity multiplier are the
two had great variation and the other indexes are relatively stable.

4.1.3 Statistical description of variables
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The data of 23 insurance companies for five years constitute a short panel data,
from the point of view of the descriptive statistics of the data, they are all positive
except underwriting profit margin, underwriting profit margin’sabsolute value of
coefficient of variation is the maximum, indicating that this index fluctuate harder,

earned premium rate and the total assets turnover have the smallest dispersion degree.

Table III.  Statistical description of variables

Variables Average standard Coefficient of | Max Min
deviation variation

ROE 0.0711 0.1258 1.7693 0.4683 -0.4944

UPM -0.0248 0.1896 -7.6451 0.7076 -0.9818

ROI 0.0275 0.0141 0.5127 0.0910 0.0054

IRM 3.0837 2.8313 0.9182 19.4827 0.5588

EPR 0.7911 0.2946 0.3724 2.2645 0.2573

TAT 0.5902 0.1887 0.3197 0.9858 0.0925

EM 3.9759 2.6509 0.6667 16.6000 -8.5850

4.2 Data stationary test

We use Stata to inspect if our panel data is balance or not. Panel variable shows
company(strongly balanced), time variable is year 2009 to 2013. The results proved to
be panel data.

Then, we use panel unit root test to inspect panel data sequence of each section. There
are many testing method such as LLC,Fisher-ADF,Fisher-PP, IPS etc. We chose LLC
and IPS to test our balance panel data. If passed one of them, we can say our variable

is stationarydiscrete-time sequence. The results are as follows.

TablelV. Unit root test results

Variables LLC IPS
ROE -15.696%** -2.691***
(0.0000) (0.001)
UPM -28.436%** -3.721%%*
(0.0000) (0.000)
ROI -12.032%** -2.278%*
(0.0000) (0.021)
IRM -162.122%%*%* -10.835%**
(0.0000) (0.000)
EPR -15.729%** -2.035%*
(0.0000) (0.09)
TAT -13.317%** -7.271
(0.0000) (0.790)
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EM -13.237%** -2.368%*
(0.0000) (0.011)

#x%p<(.01,%*p<0.05,*p<0.1

In Table IV, the result of LLC testing shows that seven variables are all significant at
1% level. Only TAT didn't pass the IPS test, but we charge it is also stationary
because it passed the LLC test. Overall, the seven variables are all stationary series.

4.3 Model Constructing

In order to test the degree of influence each indicator make on the main index of
property insurance company -- return on equity, we set variable ROE as explained
variable and UPM, ROI, IRM, EPR, TAT, EM as explanatory variables.
Because the data has two dimensions -- time and individual, we use i to represent the
individual and t to represent the time, establish the following model.

ROE; = a + ,UPM;, + B,ROIL, + [53IRM;, + B,EPR;, + BTAT;, + fEM;, + €,

In the formula, "it" represents the ith individual in the period t, and there are total five
periods and 23 individuals.arepresents the intercept , [3jrepresentsthe effect of UPM
on ROE, Brepresents the effect of ROI on ROE, [B;represents the effect of IRM on
ROE, Bsrepresents the effect of EPR on ROE, Bsrepresents the effect of EPR on
ROE, [Bsrepresents the effect of EM on ROE, €;represents the random error.

4.4 Empirical results

In this section, we conduct an empirical test for the effect of the factors we select on
ROE of property insurance company. Using STATA processing panel data and
applying fixed effects regression, we found the Prob> F= 0.0031, strongly rejected the
original hypothesis. Fixed effects regression is obviously better than the mixed
regression. In the Houseman test, the p value was 0.0163, which rejected the original
hypothesis, so we adopted Fixed effects regression model. Specific regression results
are as follows.

Table V.Regressions Result

Variable Symbol Regression coefficient P

UPM + 0.134%* 0.036
ROI + 1.88%** 0.001
IRM + 0.173** 0.015
EPR + 0.126%** 0.008
TAT + 0.204** 0.039
EM + 0.806* 0.089
_cons + -0.247%%* 0.006

##4p<().01,**p<0.05,*p<0.1
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In the regression results, Prob> F= 0.0003 showed that there was a significant
correlation between the explanatory variables and the explained variables in the
model, and the changes of the six indicators could well reflect the net interest rate.

Analyzed from the direction the ROE was influenced, the regression coefficient of six
indicators are all positive said that they presented a positive correlation with return of
equity, which is consistent with the theoretical hypothesis. Analyzed from the degree
the ROE was influenced, the regression coefficient of ROI is biggest of all, which
showed that the change in the investment rate caused the biggest change in the net
interest rate of interest. The second biggest regression coefficient is EM's. Its value is
0.806. However, the p value of EM is the biggest of six indicators, so it is least
significant. The degree of effect of TAT on ROE ranked third, but much weaker than
the first two. From the point of view of significant degree of explanatory variables,
ROI and the EPR are the highest, they are both significant at 1% level. And then
underwriting profit rate, investment profit multiplier and total assets turnover are
significant at 5% level, at last, equity multiplier is significant at 10% level.
The ordinal arrangement of the degree of the sport indexes upon physiological
indexes is as follows: rate of return on investment, equity multiplier, total assets
turnover, investment returns multiplier, underwriting profit margin, earned premium
ratio.

5. Policy Suggestions on Improving Profitability of Property
Insurance Companies

5.1 Policy Suggestions at the Level of Property Insurance Companies

Improve underwriting and claims service quality, and improve property insurance
companies’ underwritingprofits. Such profits of China’s property insurers have been
negative for many years, which is in direct relation to the quality of underwrite and
claims service. The empirical results also show that underwriting profit is an
important factor affecting the profitability of insurance companies. As underwriting
business is these companies’ main business, they should give top priority to raising
the business’s profit level. Improvement in underwriting and claims service quality
improvement can not only reduce the loss ratio, but also control the underwriting risk,
thereby reducing such companies’ business risks and improvingtheir profitability.

Maximize asset utilization levels, and improve investment profitability. China’s
property insurersstill lag relatively far behind their foreign competitors inasset
utilization and asset operation capacity, with the former’s investment income
multiplier equivalent to that of America a decade ago. Therefore, the asset utilization
and investmenthas much room for improvement. Given theproperty insurers’ current
underwriting losses are mainly compensated with investment income, it is of great
importance to improve the investment rate of return of funds, and all the more so
sincefunds of insurance companies are mostly short-term liquidity and have higher
requirements for the funds management level. Insurance companies are companies
that manage risks, and thus they need to pay extra attention to the field where the
funds are invested and the level of risk.

Large insurance companies can set up a special asset management company, while
small-and medium-sized ones can seek the help of professional asset management
companies. There are altogether 12 such companies in China, according to the
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Insurance Association, which can provide better advice for insurance companies
regarding risk management and professional operation of funds. From the viewpoint
of investment channel, the channels to utilize insurance companies’ funds should
extend, the forms of financial products diversified, and meanwhile, risks prevention
and control given extra attention to while making investment on the securities, bonds
and real estate markets that are opened up by the state, ashighyield means highrisk.
Nevertheless, reasonably arranging investment structure and funds management ways,
in light of the funds characteristics and investment experience of the company in
question, can ensure steady growth in investment yields.

Optimize management, and seek new profit growth points. Of the domestic
Chinese-funded property insurers, some have the state-owned shares account for too
high a proportion, leading insufficient vitality in internal management and lack of
competition and incentive mechanisms. Such companies should change economic
thinking, accelerate the process of marketization and establish a reasonable corporate
governance structure. Although the overseas-funded insurers have the same legal
status as Chinese-funded ones, they are yet to form the samesize and visibility. Such
companies should approach the problem from the perspective of improving market
share and forming an economy of scale, which means establishing a stable customer
base.

5.2 Policy Suggestions at the Regulatory Level

Strengthen solvency monitoring and control financial risks. Property insurance
companies’ solvency is a prerequisite for stable operation and performance of
insurance liability. Besides, solvency regulation is essential to ensuring the healthy
development of the industry,and a pivotal means to ensure steady stability in national
economy. In order to ensure the stable development of such companies in China, we
must strengthen solvency regulation; in terms of investment, we should strengthen the
stock and fund investment management, establishreporting mechanisms, and prevent
property insurance companies from investment concealment and misstatement. In
addition, we should strengthen companies’ risk management, control, and assessment;
improve the transparency of corporate finance; ensure accuracy and authenticity of
companies’ financial data; regularly disclose financial data and information on
indicators; regularly review assessments. Finally, regulators should promote
transparency of regulation, while advancing the rates’ market process, improve
market mechanism, and pay attention to the relevance between property insurance
market and other financial markets.

Create a healthy business environment, and improve profitability stability. The
development of China’s property insurance industry will not sustain without the
guidance and regulation of insurance regulators. A stable and healthy industry
environment is a fundamental guarantee for property insurance companies to improve.
Only in a good business environment, canthese companies advance steadily in
business operation and capital investment. That said, regulators have the
responsibility to build a healthy industry environment for these companies to make
profits. As these companies in China largely rely on investment earnings, regulators
shouldadopt appropriate measures to control investment risk, guide insurance
companies to invest in the stable-performing financial sectors, ensure a stable stream
of earning, such as establishing early warning mechanisms and guiding the
diversification ofinvestment. While relaxing the investment channels, regulators
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should carry out dynamic monitoring on the investment environment and execute
review and proper punishment in case of investment not in compliance with
regulations.
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Abstract. In the first quarter of 2016, the second generation of solvency regulation
system was officially being into effect. The implement of the c-ross is to scientifically
accurate measurement of risk and increases sensitivity to risk.solvency capital
requirement should be calculated based on the risks faced by insurance companies. As
we all know, the solvency capital requirement impose a direct impact on capital
efficiency and business practice. In this context, it's meaningful to do some research
on the solvency capital amounts. Underwriting risk which served as the main risk
module of the non-life insurance will be measured as a starting point, then analysis on
the status quo of China's non-life insurance industry is done to explore its constraints
and make some recommendations.
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Abstract. With the increase in the number of private cars and seriousness of traffic
congestion in our country, public transport plays an increasingly important role in
urban development. However, insurance status quo is worrying and the risks in the
public transport cannot be insured. This paper analyzes the risks of passengers, the
status quo of insurance insured by public transport operators, the problems of
insurance in the field of public transport. Suggest that insurance companies should
develop new insurance product, the government should increase the intensity of fiscal
subsidies, have appropriate policy interventions and legislative guarantee, passengers
should improve accident insurance consciousness.
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Abstract. With the increasingly aging population and heavy social endowment
pressure, housing reverse mortgage can solve part of the elderly pension difficulties
and will become a powerful supplement to the social pension. The risk management
of housing reverse mortgage Loan is one of the key issues which we need to consider
in order to carry out the housing reverse mortgage loan retirement pattern better in the
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near future. Existing research mainly focuses on the feasibility and pricing of housing
reverse mortgage loan. Based on the risk management perspective, this paper firstly
analyzes the various risks of housing reverse mortgage loan retirement pattern. Then
we analyze the behavior choice of the risk bearers by utility theory. Finally, some
recommendations and measures for risk prevention and reduction are proposed, such
as insurance and loan securitization.
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Abstract. In the time of Internet+ , the industry of Internet insurance is rapidly
expanding. In recent years, Internet insurance has been developing rapidly in China,
and has been keeping the fast growth power head. Till now, three main operating
patterns are formed, that are network platform operated by traditional insurance
companies themselves, network platform operated by the third party and the
professional Internet insurance companies. From the point of view of the current
market structure, the mode of third party platform is accounting for a dominant
position, while the mode of professional Internet insurance company is showing a
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new force of sudden rise. Why does the mode of professional Internet insurance
company arouse the investors’ favor? This argument, taking Zhongan online as an
example, and comparing it with the traditional insurance company, Beibu Gulf
Property & Casualty Insurance Co., Ltd., which was established nearly at the same
time with it, finds out that , one hand, professional Internet insurance companies have
unique advantages in solvency, profitability, Growth ability and Operational
capability; on the other hand, they have weakness on cost management capabilities,
investment profitability and business development capabilities and so on. In order to
promote the development of professional Internet insurance companies,
comprehensive strategies should be taken and put into effect. Professional Internet
insurance companies should grasp the opportunity, position themselves precisely in
the insurance market, promote themselves internally and externally, carry out the
maximum advantage, and continuously improve the market competitiveness.
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Abstract. This paper expounds the internal connection between the risk management
medical insurance relationship and the dissipative structure by using the dissipative
structure theory and methods. It analyses the risk management of medical insurance
relationship through deconstruction method, and analyses the three subjects of
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medical insurance institutions, the insured parties and medical institutions, and the
non-linear relationship among them and their internal entropy transmission process in
the whole system. Meanwhile, this paper learns from the medical insurance
management experiences from the United States and Germany to, based on the reality
of China, explore an effective path to establish the risk management of medical
insurance relationship by introducing negative entropy from outside, so as to achieve
relative balance of the system. Ultimately, it tries to lower the risks existed in the
present medical insurance relationship and proposes suggestions for government in
managing the relative interest bodies in medical insurance, reducing risks, achieving
pluralistic governance and realizing mutual share and progress.
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1. Introduction

The dissipative structure theory, coined by Russian-Belgian physical chemist llya
Prigogine, points out that an open system which is operating out of, and often far
from equilibrium in an environment with which it exchanges energy and matter. When
the condition changes reach a certain threshold value, it will shift from the original
chaotic state to a steady state in time, space of function. Since 1970s, the dissipative
structure theory has been applied not only in natural science research, but also has a
wide application in the field of social science with remarkable achievements. Medical
insurance relationship management is a complex field, which involves many
relationship bodies gaming between each other. It is an integrated social system. To
see the evolution process of the system from the perspective of the theory of
dissipation structure, its purpose is to constantly create and improve the conditions
which form the dissipative s