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01011_1,

ojgigt 34 AU APelA TS & Qs WA B $90F 4o o
S oA Eek &, {70t ol AT {y e (7 o 5

AL FASS ARG ZF AUz E FF $E F42 (Table 1) ARt

M

)}1 < m < Mk

(Table 1) Types of Interest Rate Shocks and Their Explanations

. Interest rate curve :
Scenarios LTFR Explanation
(Segment 1) P
hock
ywm(m ). Interest rate curves without
Base 4.5%
1<m < Mo any shocks
Scenarios in which the
. m ( shm‘k) .
Mean-reversion | Yptoet \Tpy ), 4.6% shock is at the average
. 0
shock 1< m < Agshock level of DNS model
forecast
W+ (_shock
One of yYW( %) Scenarios in which interest
Level up shock with the largest 5.05% rates rise overall over the
average, ' Mean-reversion shock
1<m< Ms/mdsv scenario
hock
One of y: w(fs ) Scenarios in which interest
rates decline overall below
Level down shock | With the lowest 4.15% ;
average, the Mean-reversion shock
1< m < Mok scenario
Scenarios in which interest
One ofy u/vt(Tshock) rates rise in the short term
Twist up to down hich ¢ b 4.6% and decline in the long
. (1]
shock which rises in s orht . term compared to the
SNock
term, 1 <m < M Mean-reversion shock
scenario
. Scenarios in which interest
w shoc
One of yw,‘,{k(f ) rates decline in the short
Twist down to up |which declines in 4.6% term and rise in the long
shock short term, ' term compared to the
1< m < Jghock Mean-reversion shock
scenario
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(Figure 3) Estimated |, s, ¢ Time Series(2007~2017)

Time series of |, s, ¢ (2007~2017)
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(Table 3) Parameters Estimation for Each Period

Classification 2007 ~ 2017 2010 ~ 2017
K 0.166207 0.447419
Ky 0.618714 0.863276
Koy 3.805918 3.943955
o7 0.027267 0.025958
0% -0.01348 -0.00722
0% -0.01328 -0.01629
oy 0.008377 0.006849
Ty -0.00794 -0.0068
o 0.010614 0.006072
Oy -0.00258 -0.00253
O3 -0.01548 -0.01062
O3 0.021746 0.013625
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(Figure 4) Interest Rate Curves for Each Shock Scenario Shocks to the
Risk—free Interest Rate Curve and the General Rate Curve

Mean-reversion shock

Mean-reversion shock (general curve)
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(Figure 5) Comparison of |,s,c Time Series for the Use of less than One-year
Maturity Data When Generating the Interest Curve
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{Figure 6) Comparison of the Shock Scenarios for the Use of less than
One-year Maturity Data When Generating the Interest Curve
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(Figure 7) Comparison of I,s,c Time Series for the Use of less than One-year
Maturity Data When Calibrating DNS Parameters
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(Figure 8) Comparison of the Shock Scenarios for the Use of less than
One-year Maturity Data When Calibrating DNS Parameters
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Step 1. SEARIE A4

FAEEAS SIS 7 ] Felo] SHAYS ook Btk TEABS T
She e oF ol A&tk el 2o, 41 HolElo] WAl Aaysior gk

718 =339 SAIGS (Table 4)°f] AAIRIH.

(Table 4) Bond Statistics according to Maturity

Statistics 1Y 2Y 3Y 4Y 5Y 7Y 10Y 20Y
Average 0.0293 | 0.0312 | 0.032 | 0.0331 | 0.0344 | 0.0362 | 0.0375 | 0.039

Median 0.0269 | 0.0296 | 0.0311 | 0.0326 | 0.0337 | 0.0353 | 0.0369 | 0.0388

Standard
deviation

Maximum | 0.0566 | 0.061 | 0.0608 | 0.0606 | 0.061 | 0.0613 | 0.061 | 0.0609
Minimum | 0.0125 | 0.0123 | 0.012 | 0.0121 | 0.0123 | 0.0132 | 0.0138 | 0.0146

0.0122 | 0.0126 | 0.0126 | 0.0127 | 0.0129 | 0.013 | 0.013 | 0.0131
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(Table 5) Correlation for Each Maturity — Absolute Shock

Maturity 1Y 2Y 3Y 4Y 5Y 7Y 10Y 20Y
1Y 1 0.8818 | 0.752 | 0.6644 | 0.6201 | 0.5798 | 0.547 | 0.5128
2Y 0.8818 1 0.8709 | 0.7937 | 0.7655 | 0.7264 | 0.676 | 0.6508
3Y 0.752 | 0.8709 1 0.9693 | 0.9175 | 0.8516 | 0.7907 | 0.7627

4Y 0.6644 | 0.7937 | 0.9693 1 0.9706 | 0.9098 | 0.8364 | 0.8118
5Y 0.6201 | 0.7655 | 0.9175 | 0.9706 1 0.9735 | 0.8844 | 0.8611
7Y 0.5798 | 0.7264 | 0.8516 | 0.9098 | 0.9735 1 0.9544 | 0.9184
10Y 0.547 | 0.676 | 0.7907 | 0.8364 | 0.8844 | 0.9544 1 0.9549
20Y 0.5128 | 0.6508 | 0.7627 | 0.8118 | 0.8611 | 0.9184 | 0.9549 1

Step 2. A4t R AFHE A 5 FHE A

EoJgk E5l(Singular Vector Decomposition)S 53 -4 =Py, o] 1Qgr L 1.5l
S 213 4= QJrt ZF AR 11-85E2 (Table 6y°f], -HE1= (Table 7)0] LERL} itk

SR Afghe] o2 ] WerEe] Ate] Rt sttt mEbA 2 YR AL
ekl =2719] A ol tiet wleo] 2 F/gie] tiek =S e (Table 6)°]
‘g ko] veh glem afgte] =710 wet S/gEe] FEE O At ol AT
He B A k0] BlEe] 82.95%= UER, Al 1 320 w2 &2 o] Hiet o
B2 AYoHL 3l & & ok WAL Al WA Rgte] Wi 22 10.64%, 3.59%
2 A Fg&o] Al F2 24t9] 97.18%F 2RIt

(Table 6) Eigen Value for Each Component - Absolute Shock

Component Eigen value Ratio Commulative ratio

1 6.6358 0.8295 0.8295
2 0.8514 0.1064 0.9359
3 0.2871 0.0359 0.9718
4 0.0953 0.0119 0.9837
5 0.0776 0.0097 0.9934
6 0.0424 0.0053 0.9987
7 0.0104 0.0013 1

8 0 0 1
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(Table 7) Eigen Vector - Absolute Shock

Maturity [Component 1{Component 2Component 3[Component 4Component 5Component 6[Component 7[Component 8
1Y | -0.2916 | -0.6529 | 0.3741 | -0.5762 | -0.1086 | -0.0694 | 0.0109 | 0.0001
2Y | -0.3369 | -0.466 | 0.1211 | 0.7118 | 0.3479 | -0.0277 | -0.1623 | 0.0005
3Y | -0.3692 | -0.1576 | -0.4124 | 0.1605 | -0.4508 | 0.2783 | 0.6011 | -0.0318
4Y | -0.3728 | 0.0242 | -0.4826 | -0.1155 | -0.2401 | -0.0333 | -0.6704 | 0.3256
5Y | -0.3753 | 0.1468 | -0.3145 | -0.2094 | 0.3623 | -0.3242 | 0.0343 | -0.6762
7Y | -0.3711 | 0.2647 | 0.0268 | -0.1882 | 0.5265 | 0.0053 | 0.3345 | 0.6057
10Y | -0.3564 | 0.3303 | 0.3842 | -0.0303 | -0.0185 | 0.7077 | -0.216 | -0.2599
20Y | -0.3473 | 0.3612 | 0.4418 | 0.2052 | -0.4444 | -0.5567 | 0.0559 | 0.0338

Al FdEo] gE7]o wet ofd ks 7HRIEA] T8 EH ZH710] ARo] ojudt 4 A
U 9EA] & 5 itk (Figure 18)2 PCA S 53] 42 Al A&} A 751 DNS
239 Al 891 1, 5, Q] AAGE vwgt efmo|t}.15) PCA A 1 4423 DNS 23
o] 1, PCA A 2 /343 DNS 239 s 7} A2 t8H AL Z= & = Utk Al <] A]
ALES] ABATE 212} 0.931, 0.929, 0.115% PCA A| 3 FAES A|2J5}a1E DNS
TP7t PCA WRio] Aatd 0 & vfe- AJado] k= 22 & 5= Al

(Figure 18) Comparison of Interest Rate Components between PCA and DNS
(Absolute Shock)

Comparison of interest rate components Comparison of interest rate components Comparison of interest rate components
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(Figure 19) Comparison of Interest Shock Scenarios(Absolute Shock)
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o] =A Yehdth

(Table 8) Correlation for Each Maturity — Relative Shock

Maturity 1Y 2Y 3Y 4Y 5Y 7Y 10Y 20Y
1Y 1 0.881 | 0.7498 | 0.6613 | 0.617 | 0.5767 | 0.5439 | 0.5097
2Y 0.881 1 0.87 | 0.7923 | 0.7639 | 0.7247 | 0.6742 | 0.6488
3Y 0.7498 | 0.87 1 0.9692 | 0.9171 | 0.8511 | 0.7903 | 0.7618

4Y 0.6613 | 0.7923 | 0.9692 1 0.9706 | 0.9099 | 0.8367 | 0.8116
5Y 0.617 | 0.7639 | 0.9171 | 0.9706 1 0.9735 | 0.8848 | 0.861
7Y 0.5767 | 0.7247 | 0.8511 | 0.9099 | 0.9735 1 0.9546 | 0.9182
10Y 0.5439 | 0.6742 | 0.7903 | 0.8367 | 0.8848 | 0.9546 1 0.9547
20Y 0.5097 | 0.6488 | 0.7618 | 0.8116 | 0.861 | 0.9182 | 0.9547 1

(Table 9)2 428 ARG, (Table 1002 I-FHEE HERTh S AR4]0lA
T Rgke] A ol Higt vle® 2 4R diEe & o qloH, eAdE UEd
= o A Al FE0] FAHIE 97.17%E AR

(Table 9) Eigen Value for Each Component - Relative Shock

Component Eigen value Ratio Cummulative ratio

1 6.6291 0.8286 0.8286
2 0.8569 0.1072 0.9358
3 0.2877 0.0359 0.9717
4 0.0957 0.012 0.9837
5 0.0777 0.0097 0.9934
6 0.0425 0.0053 0.9987
7 0.0104 0.0013 1

8 0 0 1
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(Table 10) Eigen Vector — Relative Shock

ComponentComponentiComponentComponentComponentiComponentComponentiComponent
1 2 8 4 B 6 7 8

1Y -0.2908 | -0.6539 | 0.3738 | -0.5762 | -0.1067 | -0.0683 | 0.0107 | 0.0001
2Y -0.3366 | -0.4667 | 0.119 | 0.7134 | 0.3446 | -0.0288 | -0.1619 | 0.0005
3Y -0.3693 | -0.157 | -0.4139 | 0.1575 | -0.4514 | 0.2797 | 0.5998 |-0.0317
4Y -0.373 | 0.0255 | -0.4821 | -0.1175 | -0.2385 | -0.0345 | -0.6711 | 0.3249
5Y -0.3754 | 0.1473 | -0.3127 | -0.2085 | 0.3628 | -0.3265 | 0.036 |-0.6757
7Y -0.3713 | 0.2641 | 0.0282 | -0.1857 | 0.5265 | 0.0046 | 0.3349 | 0.6064
10Y -0.3566 | 0.3291 | 0.3836 | -0.0297 | -0.0158 | 0.708 | -0.2167 | -0.2606
20Y -0.3474 | 0.3599 | 0.4434 | 0.2041 | -0.4473 | -0.5542 | 0.0563 | 0.0339

Maturity

(Figure 20y AtiEA4]of| ©h2 PCAL] A 43} DNS 282 A 991 v
Sk JfZ 2 PCA /33 DNS 239 39150] th-8EaL tt. ZF AJAE 2] AHA|
71 0.931, 0.927, 0.112°02 AojSZur2]e] Ao} 37| tt=4] Yt

(Figure 20) Comparison of Interest Rate Components between PCA and DNS
(Relative Shock)
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(Figure 21) Comparison of Interest Shock Scenarios(Absolute Shock and Relative Shock)
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Abstract

We use the Dynamic Nelson-Siegel model (DNS) to simulate interest rate
shocks and analyze how they affect the term structure of interest rates. We
generate scenarios of the interest rate shocks following the suggestion of ICS:
mean-reversion, level-up and down, twist-up and down shocks. Sensitivity
analysis is also conducted on various parameter assumptions. We find that
each scenario gives a various impact on the term structure. Therefore, it is
necessary to cope with risk factors of interest rate shocks. Moreover, we
analyze the difference in the interest rate shock scenarios between PCA and
DNS. It will be necessary to select a model suitable for the domestic
environment through various analyses and comparisons of interest rate risk

models.

% Key words: DNS, Interest rate shock, PCA, K-ICS
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l. Introduction

As in many nations that have experienced a financial crisis, deposit
insurance has attracted an increasing amount of attention in Korea. When the
government set a premium rate for Korea Deposit Insurance
Corporation(KDIC) in the Depositor Protection Act of 1997, it had neither
experience nor data to offer a guideline regarding an appropriate premium
rate. Although the rates have been subject to several adjustments, questions
have been raised regarding the fairness of current deposit insurance premium
rates. The main criticism is that the KDIC has not considered a risk-based
premium rate. Park and Park(2014) argued that due to complex political issues
as well as the huge costs involved in analyzing risks, a risk-based premium
rate is not easy to practically implement.

Deposit insurance premium rates have been periodically revised since
1997(see table 1). At the beginning of the scheme in 1997, premium rate levels
were kept relatively low in order to relieve the financial burden of companies.
After the Asian financial crisis, however, the premiums were significantly
increased, as massive government investments were injected to revive financial
institutions. The biggest increase in premium rates occurred in 2000, through
which the premiums were doubled for every financial sector. The premium
rates have decreased since 2009, except for the mutual savings banks sector,
which experienced a recent financial crisis in 2011. Although the KDIC has
continuously attempted to set fair premium rates, questions have been raised
regarding the methodology used for calculating the premium rates. In reality,
the trend of historical premium rates shows that they have decided based on
policy judgements rather than a risk-based valuation. Further, the KDIC has

not considered the characteristics of each financial sector when deciding
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premium rates, even if they charge differentiated premium rates for each
financial sector.l) Moreover, insurance premium rates have been unchanged

since 2009, despite various changes in a financial environments.

(Table 1) Historical Deposit Insurance Premium Rates for Each Financial Sector

(Unit: %)
Insurance i Merchant i
Period Banks ) Traders and Savings
Companies Banks
Brokers Banks
~Nov. 1997 0.02 - - - -
Nov. 1997~Apr. 1998 0.03 - - - -
Apr. 1998~Jul. 1998 0.03 0.15 0.10 0.12 0.15
Jul. 1998~Jul. 2000 0.05 0.15 0.10 0.15 0.15
Jul. 2000~Jun. 2009 0.10 0.30 0.20 0.30 0.30
Jun. 2009~Nov. 2011 0.08 0.15 0.15 0.15 0.35
Nov. 2011~Present 0.08 0.15 0.15 0.15 0.40

Source: Korea Deposit Insurance Corporation.

A methodology to determine a fair deposit insurance premium has been
offered by Merton(1977), who first suggests using the option-pricing model to
evaluate the cost of guarantee by the Federal Deposit Insurance
Corporation(FDIC). An extension of this methodology has been made by Ronn
and Verma(1986), which additionally consider a capital forbearance.
McCulloch(1985) and Pennacchi(1987) incorporate stochastic interest rates to
calculate fair insurance values. A more appropriate model for property-liability
insurers has been developed by Cummins(1988), who considers a stochastic
liability with jump risk. Pennacchi(2005) suggests a moving average method for

reducing the cyclicality of deposit insurance premiums.

1) Life insurance institutions are different from other financial institutions in terms
of a business purpose, structural design of financial product, and risk exposure.
However, in table 1, the trend of historical premium rates of the life insurance
sector is similar with that of other financial sectors(Kim et al, 2018).
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The use of the option pricing model gives two primary advantages. First,
Marcus and Shaked(1984) argue that fair premium rates can be calculated by
applying data collected over short time periods. This is important for nations
in which the financial sector has a relatively short history. Second, Phillips et
al.(1998) argue that the option pricing model explicitly incorporates default
risk. This is also important given the increase in the volatility of life insurance
companies.

In terms of the issue of KDIC premium rates, there are very few empirical
studies that use the option pricing model (Joh(2008); Kang et. al.(2011)). In
particular, there are no empirical studies for Korean life insurance firms.
Thus, the main purpose of this paper is to investigate a risk-based premium
rate of deposit insurance, particularly focusing on life insurance companies.

Our model fundamentally follows the Cummins(1988) model based on an
assumption that assets and liabilities follow lognormal diffusion processes. In
addition, to consider a characteristic of the life insurance sector when
estimating premium rates, we apply a purchase-and-assumption(P&A) effect.
Unlike other financial sectors, in the insurance sector, an insurance run is not
likely to occur.2 Thus, the KDIC is likely to arrange P&A rather than
liquidation and deposit payoff when insurance firms go bankrupt. In reality,
during the Asian financial crisis from 1997 to 1999 in Korea, most remaining
claims of distressed insurance firms were successfully transferred to solvent
companies without the insurance run(see table 2). By arranging P&A, the KDIC

could cut down on expenses over the period(see table 3).

2) International Association of Insurance Supervisors(2011).
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(Table 2) Restructuring of Life Insurance Companies during the Asian Financial Crisis

Failed Company Restructuring method rTeZirL?jttjrir?; Acquisition Company
Kukjei Life Purchase-and-assumption Aug. 1998 Samsung Life
BYC Life Purchase-and-assumption Aug. 1998 Kyobo Life

Taeyang Life | Purchase-and-assumption Aug. 1998 Heungkuk Life
Coryo Life Purchase-and-assumption Aug. 1998 Cheil Life

Doowon Life | Purchase-and-assumption Dec. 1999 Daehan Life

Source: Korea Life Insurance Association.

(Table 3) The Expense of P&A during Asian Financial Crisis
(Unit: one million KRW)

Failed Company .
— — Accqwsmon Exppeg'z% of
sset Liabilit ompany
Name ® | @ | ®°°
Kukjei Life” 265,386 | 570,550 305,164 Samsung Life 68,833
BYC Life” | 242,335 | 396,475 | 154,120 _, __ Kyobo Life 42,877
Taeyang Life” | 296,836 | 443,699 146,863 Heungkuk Life 76,471
Coryo Life” | 194,889 | 313,769 | 118,880 Cheil Life 40,563
Doowon Life? | 238,418 | 478,119 239,701 Daehan Life 30,000

Source: Korea Life Insurance Association, Korea Deposit Insurance Corporation.
Notes: 1) We obtain data from 1997 financial statements.
2) We obtain data from 1998 financial statements.

Therefore, the valuation of deposit insurance has yet to be fairly priced in
terms of standard option pricing model. Shown in table 2 and 3, the KDIC
would be likely to cut down the P&A expense when dealing with failed
companies because P&A is determined largely by the government judgement.
Without loss of generality, we assume that the KDIC will estimate premium
rates incorporating the P&A effect.

The remainder of the paper is organized as follows. The section 2 presents a
valuation formula for the deposit insurance premium rate. The section 3

describes the data and result. In the section 4, we present our conclusions.
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I1. An option—pricing framework

1. Design for valuation

We assume that insurers enter into a contractual arrangement and pay the

KDIC deposit insurance premiums at the beginning of a specific contract

period whose length is generally one year. At the end of the year, the KDIC

examines insured financial institutions. If the audits reveal that assets exceed

liabilities, the companies continue to operate and a new premium is

calculated on the basis of assets and liabilities for next year. On the other

hand, in a case where liabilities exceed assets, the KDIC guarantees insured

policyholders against losses resulting from the failure of the companies.

The following additional assumptions are made:

(A1)

(A2)

(A3)

The insurer has attained a steady-state position. This means that
premium inflows, claims outflow, and the incidence of new claims
during the contract period are equal.

Insurer assets consist of marketable securities such as stocks,
government bonds, deposits and real estates, and are assumed to

follow geometric Brownian motion processes:

dA= /,I/AAdt"FAO'AdZA s (1)

where A is the insurer’s assets, p, is the instantaneous expected rate
of return on assets, o, is the instantaneous standard deviation of
return on assets, and z4 is the vector of a standard Brownian motion
process for assets.

Insurer liabilities are the reserve built up over time through the
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collection of premiums and held until claims are paid. We also assume
that the liabilities follow a geometric Brownian motion and are

determined by
dL= p Ldt+ Lo, dz, , )

where L is the insurer’s liabilities, u; is the instantaneous growth rate
of liabilities, o is the instantaneous standard deviation of growth rate
on liabilities, and z; is the vector of a standard Brownian motion
process for liabilities.

(A4) Our model allows for correlation across the assets and liabilities as

follows:
dZAdZL:pALdt’ (3)
where p 4 is a correlation between assets and liabilities.

As shown in the literature (e.g., Merton(1977) and Cummins(1988)),
demand-deposit guarantees and put options have an isomorphic relationship.
Thus, the deposit insurance can be valued using option pricing techniques. We
can define the value to the insurer of the guarantee when the length of time

until the end of the year (7=1), P, as
P(A,L, )= max(0,L— A). 4)

That is, the deposit insurance pricing model has a structure whereby the
insurer purchases the put option from the KDIC, where in equation (4),
promised payment L corresponds to the exercise price, and the value of the

insurer’s asset A corresponds to the underlying asset.
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Utilizing procedures consistent with those employed in Margrabe(1978) who
develops an option pricing model for an exchange option to exchange one
risky asset for another, a differential equation for deposit insurance premium

is obtained (see Margrabe(1978)):

Prt % [AZUQAPAA JrLQUQLPLLJF2ALUAULPAL] =0. ©)

The boundary condition for equation (5) is as follows:
0< P(A,L,T) < A. ©)

The function P(A,L,T) is the solution to the differential equation (5),

subject to the boundary conditions (6) and the initial condition (4):
P(A,L, T)= LXN(—d,)— AXN(—d,), @

where N(+) represents the normal cumulative density function, the

parameters d; and d, are given by

_log(A/L)+ (¥/2)T
- e
4= log(4/L)— (v*/2) T _ i — v VT,

VT

dy

where A is the insurer’s asset at the beginning of the year, Z is the insurer’s

liability at the beginning of the year, and v = \/ 04 —2p,,040,+ 05 is the
volatility of the portfolio relative to the liability.

Then, following Ronn and Verma(1986), we scale down the value of deposit

insurance by the proportion of policy reserve to total liability. Therefore, we
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«
can rewrite the deposit insurance premium, P , as

P=pP b L, X N(—d Axhy
Li+L, (=) L

< N(— dy) ®

where L, is the value of the policy reserve, and L, is the value of all
liabilities other than the policy reserve. Equation (8) is consistent with the
formula for a put option with exercise price Z; on an underlying asset with
current value A. The implication of equation (8) is that the deposit insurance
gives policyholders an option to sell their deposits on financial institutions to

the KDIC at price Z;.

2. Low possibility of full contract terminations

Although we calculated the value of the deposit insurance from the option
pricing model, it is likely to be overpriced. In the option-pricing model,
policyholders must exercise a put option if the liability exceeds the asset at the
maturity. However, insurance policyholders tend not to easily terminate their
contract by withdrawing deposits from an insurer whose financial condition
has deteriorated.3) That is, policyholders do not generally exercise their option
that is already in the money. Further, the KDIC prefers to arrange P&A rather
than liquidate failed companies'assets and pay off policyholders. This is
analogous to the approach taken by other deposit insurance institutions (e.g.
FDIC and Assuris) as they attempted to cut down on expenses. Thus, liquidation
and deposit pay offs hardly ever happen in the life insurance sector. For this
reason, P&A is a crucial factor which we should consider for estimating

premium rates. We incorporate the discount rate of expenses as follows4):

3) International Association of Insurance Supervisors(2011).
4) During the Asian financial crisis, the KDIC successfully transferred all assets
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P**:P*Xn, (9)

where P is the calculated premium from equation (8) and 7, the discount

rate of expenses by P&A, is given as

where ¢ is the P&A expenses and (L— A) X< L,/L is the pay-off expenses
payable from the KDIC: that is, 7 means a ratio of the P&A expenses to
liquidation expenses. Equation (8) is a special case of equation (9): in
particular, two equations are equal when = 1.

Finally, in Korea, the deposit insurance premium rate, =, is based on the

premium income and policy reserve as follows>

* %

P

(I+1,) %05 (10)

™=

where [ is the value of the premium income.

and remaining claims of insolvent life company to solvent life company(see
table 2). Actually through arranging P&A, the KDIC could cut down on
expenses(see table 3).

5) In Korea, the deposit insurance premium for life insurance firms are calculated as
follows: Deposit Insurance Premium=(Policy reserve+Premium income)/2x15/10,000
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lll. Empirical application

1. Sample life insurance firms

The Financial Supervisory Service(FSS) provides a financial statement and
life insurance firms listed on the Korea Life Insurance Association(KLIA). The
FSS contains financial data for financial sectors. We estimate premium rates
since the last modification of 2009. Therefore, Our sample consists of every
life insurance firm presented by the FSS and ALIA from 2009 to 2016. The
sample includes nearly all insurance firms in Korea over the period, with only

several firms excluded(see Table 4).

(Table 4) Life Insurance Firms: Summary Statistics

Firm’s Assets(one billion KRW)

Year The ngmber Standard . . .

of firms Mean iy Median Minimum | Maximum
2009 22 16,933 29,438 8,141 701 133,045
2010 22 18,925 32,089 9,228 825 146,354
2011 227 20,79 35,025 9,963 910 160,590
2012 227 23,831 40,198 11,393 997 185,475
2013 22 24,940 41,561 12,053 1,073 191,003
2014 22 27,639 45,924 13,407 1,200 211,204
2015 22 30,205 49,153 14,914 1.421 226,244
2016 22° 32,560 52,395 16,539 1,560 241,904

Source: Korea Life Insurance Association.

Notes: To calculate the deposit insurance premium rate through the option-pricing model,
sufficient data is required. For this reason, we excluded some life insurance firms
with a history shorter than 10 years.

1) IBK Insurance has been excluded.
2) IBK Insurance and Nonghyup Life were excluded.
3) IBK Insurance, Nonghyup Life and Kyobo Lifeplanet Life were excluded.
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2. Data

The model applied in the paper depends upon eight parameters: the
insurer’s asset (4), the insurer’s liability (Z), the insurer’s policy reserve (Z,),
the insurer's premium income ([), the variance for return of assets and
liabilities (0% and o} respectively), the correlation of assets and liabilities
(p4.), and the discount rate of expenses according to the P&A (n).

To apply the insurer’s asset, liability, policy reserve and premium income,
we obtain financial data from the financial statements presented by the FSS.
We use the annual data of each life insurance company as we assume that
examination interval is one year.

To estimate the variance for return of the insurer’s asset, we assume that
life insurance firms invest their assets in stocks, government bonds, deposits
and real estate.®) The parameter is determined by each insurer's asset
portfolio and the diffusion parameters of each asset class. Insurer's asset
portfolios are estimated from data presented by the KLIA.7 Parameters are
estimated for stocks, government bonds, deposits and real estates over the

period 2000 to 2016. Table 5 shows rates of return for each asset class.

6) We assume that non-invested assets have equivalent characteristics to bonds as
in Cummins(1988).

7) As the insurers asset portfolios are not available, we estimate the asset
portfolios from annual statements provided by KLIA.
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(Table 5) Rates of Return for Each Asset Class(2000~2016)

(Unit: %)
Stock” Gove(rsnrcg;t)z)B e Deposit? Real Estate”
2000 -50.92 8.30 6.87 0.43
2001 37.47 5.68 4.86 9.87
2002 -9.54 5.78 4.90 16.43
2003 29.19 4.55 4.36 5.74
2004 10.51 4.11 3.43 -2.07
2005 53.96 4.27 4.09 4.01
2006 3.99 4.83 4.86 11.60
2007 32.25 5.24 5.82 3.14
2008 -40.73 5.27 3.93 3.11
2009 49.65 4.04 2.86 1.46
2010 21.88 3.72 2.80 1.89
2011 -10.98 3.62 3.55 6.86
2012 9.38 3.13 2.89 -0.03
2013 0.72 2.79 2.66 0.37
2014 -4.76 2.59 2.13 2.10
2015 2.39 1.79 1.67 4.42
2016 3.32 1.44 1.52 1.35

Sources: 1) Korea Composite Stock Price Index.

2) Bank of Korea.

3) KB Financial group.

Estimating the variance of liability growth rate, Cummins(1988) adopted the

log of (Z,/L,_,), where L,= total liabilities at ¢. We follows Cummins(1988)

for estimating the variance. Each firms' correlation between assets and

liabilities is calculated from each firms’ rate of return for asset and liability.

The final parameter is the discount rate of expenses according to P&A.

While parameter 1 can be estimated from historical failure cases where P&A

was arranged, it is difficult to estimate empirically. This is because the P&A is

determined by policy judgements. It is assumed here that the KDIC will behave

in a manner consistent with past decisions, which are to arrange the P&A

when dealing with failed firms. Actually, in Korea, there have been five
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bankruptcies in the life insurance sector during the Asian financial crisis(see
table 2). At that time, the KDIC successfully transferred all assets and
remaining claims of insolvent life insurance firms to solvent firms, at little cost
and without deposit payoffs. Thus, we assume that the KDIC will decide to
arrange P&A whenever they deal with failed firms. From the historical data, we

obtain the discount rate of expense by P&A (n= 0.389 ).

(Table 6) The Discount Rate of Expense by P&A
(Unit: one million KRW)

Failed Company ,

Bol P&A The discount rate of

\ Asset | Liability O | Expense | expense by P&A

ame @) @) re?g)ve @) @/(@-0)x®/@))
Kukjei Life” | 265386 | 570,550 | 567.551 | 68,833 0.2267
BYC Life" 242335 | 396,475 | 384,296 | 42,877 0.2870
Taeyang Life” | 296,836 | 443,699 | 434,592 | 76,471 0.5310
Coryo Life? | 194,889 | 313,769 | 310,030 | 40,563 0.3453
Doowon Life? | 238,418 | 478,119 | 471,768 | 30,000 0.1268
Daishin Life? | 902,845 | 1,111,791 | 973,725 | 139,254 0.7609
Hanil Life? 66,816 | 165,853 97,431 26,248 0.4511
Average 0.3899

Source: Korea Life Insurance Association, Korea Deposit Insurance Corporation.
Notes: 1) data set from 1997 financial statements.

2) data set from 1998 financial statements.

3) data set from 2002 financial statements.

4) data set from 2003 financial statements.

Lastly, based on the year for which we want to calculate the premium rate,
we use data from the past 10 years. For instance, in order to calculate the

premium rate in 2010, we apply data from 2000 to 20009.
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3. Empirical findings

For the overall life insurance sector and each life insurance firm we
calculate deposit insurance premium rates for 2010 to 2017. Table 7 compares
historical deposit insurance premium rates with premium rate estimates based
on data for the overall life insurance sector. The premium rate estimates have
been lower than historical premium rates over the period. The premium rate
estimates increased sharply in 2017 as life insurance firms increased the stock
portion in their asset portfolios and the debt ratio climbed, by and large. In
the light of the risk-based premium, it is clear that life insurance companies in
Korea have generally charged much higher premium rates than they should
charge. In addition, it seems that the KDIC needs to adjust premium rates
according to market conditions. Unlike premium rate estimates, historical
premium rates were flat, irrespective of not only during recessions but also

during expansions.

(Table 7) Historical Premium Rates and Premium Rate Estimates
(Overall Life Insurance Sector)

(Unit: %)
Year Historical premium rates” Premium rate estimates?
2010 0.04
2011 0.01
2012 0.03
2013 0.05
2014 0-15 0.06
2015 0.07
2016 0.05
2017 0.13

Notes: 1) data source from Korea Deposit Insurance Corporation.
2) By applying the sum of total life insurance sector data, we estimate the premium
rate estimates of overall life insurance sector.
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Meanwhile, the range of premiums paid by life insurance firms from 2010 to
2017 is also important. Figure 1 shows that the distribution of premium rate
estimates is extremely skewed. The number of insurance companies rapidly
decreases for the premium between 0 and 0.0010. It shows that probability
densities exhibit long right-hand tails for the whole period. Moreover, the
highest premium rates are generally greater than 0.02 over the period.
Although the KDIC is currently applying the risk-based premium rate, the
range of KDIC premium rates is quite narrow compared to the that of
premium rate estimates. For example, in 2017, the range of KDIC premium
rates is only 0.00015 even though the highest premium rate estimate is 0.0164.
This means that most of the healthy life insurance companies in Korea are

aiding the risky companies.

(Figure 1) The Range of Premium Rate Estimates from 2010 to 2017

estimates

Premium rate

002

T
2010 a1 202 2013 2014 2015 2016 ni

Year

Table 8 shows more detailed statistics about deposit insurance premium rate
estimates from 2010 to 2017. Mean and standard deviation have consistently

declined since 2010. Life insurance firms experienced expansions over this
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period, which leads to a decrease in the number of risky firms. Although gaps
between minimum and maximum premium rate estimates have been narrowed
gradually over 2010~2017 compared to the range of KDIC's risk-based
premium rates, 0.00015. Therefore, it seems that the KDIC needs to classify

life insurance firms in a more detailed way.

(Table 8) Deposit Insurance Premium Rate Estimates: Summary Statistics

(Unit: %)
Year i ngmber AU Starjdgrd Median Minimum | Maximum
of firms Mean deviation
2010 22 2.07 2.36 0.95 0.00 9.58
2011 22 1.20 1.49 0.56 0.00 4.65
2012 22 1.16 1.55 0.25 0.00 4.85
2013 22 1.01 1.38 0.20 0.00 4.23
2014 22 0.98 1.28 0.26 0.00 4.21
2015 22 0.66 0.97 0.30 0.00 4.31
2016 22 0.53 0.66 0.19 0.00 2.57
2017 22 0.61 0.59 0.35 0.00 1.64

Note: Arithmetic Mean, standard deviation and maximum have continuously been declined
with decreasing the number of risky firms.

As shown in Figure 2, the debt ratio and correlation between assets and
liabilities are important parameters in deciding premium rate levels. We
identify that higher debt ratio generally bring about higher premium rate.
Moreover, premium rates are more sensitive to correlation under capital
deficiencies. Therefore, it is more important for capital-deficient firms to
consider asset-liability management(so-called ALM). We expect that the
correlation will increase in the near future as it is an important factor under
the K-ICS(Korean-Insurance Capital Standard) which will be introduced in
2021. As a result, premium rate estimates are likely to become lower than they

are currently.
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(Figure 2) Premium Rate Estimates Based on Correlation and Debt Ratio
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4. Procyclicality

The option-pricing method is designed to have premium rates react rapidly
to changes in financial conditions. As shown in Table 7, premium rate
estimates have fluctuated heavily over the business cycle. In particular, the
preceding analysis shows that premium rate estimates increase sharply during
recessions, which would further pressure life insurance firms. Shaffer(1997)
argues that fluctuating premiums causes profits to fluctuate, increasing the
probability of failure. That is, the procyclicality effect under the
option-pricing method is likely to worsen the financial stability of firms during
recessions. Paradoxically, the deposit insurance system based on the
risk-based method might increase the risk of default. Thus, smoothing
premium rates over the business cycle is necessary for a steady-state deposit

insurance system. Our model follows Pennacchi(2005), which attenuates the
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procyclical impact of risk-based capital requirement through a moving
average. We adapt it to decrease the volatility of premium rates over the
business cycle; Premium rates are determined by a moving average (e.g. 3-year
or 5-year) of past premium rates which are calculated without the moving
average.

Table 9 shows premium rate estimates when periods of moving average are
1-year, 3-year and 5-year. Consistently with the previous literature, as the
period of moving average increases, the volatility of premium rates decreases
over the business cycle, since new financial conditions impact only a (1/n)th.
This case is likely to be more realistic because it is difficult to accept strong

fluctuation of premium rates as a feature of regulation for firms.

(Table 9) Deposit Insurance Premium Rate Estimates by Moving Average

(Unit: %)

Premium rates Moving average
Year without moving average

(n = 1-year) n = 3-year n = b-year
2010 0.04
2011 0.01
2012 0.03 0.03
2013 0.05 0.03
2014 0.06 0.05 0.04
2015 0.07 0.06 0.04
2016 0.05 0.06 0.05
2017 0.13 0.08 0.07

Standard deviation 0.03 0.02 0.01

IV. Conclusions

Within the deposit insurance system, estimation of the appropriate premium

rates is one of most important issues. If the KDIC sets a premium rate that is



VAR EHHISAT K30 H2S

lower than fair value, the system cannot maintain steady state due to the huge
expense. On the other hand, a higher premium rate might also increase the
probability of failure. Although premium rates have been periodically revised,
there are no guidelines for an appropriate premium rate in Korea.

We estimate an actuarially fair risk-based premium rate employing the
exchange option model based on the assumption that assets and liabilities
follow lognormal diffusion processes. We also incorporate the discount rate of
expenses by P&A to consider the characteristics of the life insurance sector.
Finally, we apply the moving average method in order to dilute procyclical
effects.

This study provides evidence that the life insurance firms are overpaying
than their risk. Further, the distribution of premium rate estimates exhibits a
long right-hand tail over the period from 2010 to 2017. It is possible to assert
that life insurance firms with relatively higher financial stability have
consistently assisted risky companies. Thus, even if the KDIC is currently
implementing the risk-based premium system by assessing the risk profile of
individual institutions, a more segmented system is needed to fairly impose the
deposit insurance premium rates. In addition, our results indicate that
premium rates tend to be more sensitive to the correlation between assets and
liabilities in response to higher debt ratio. This fact supports the premise that
risky firms must manage their risk by investing in their assets while
considering their liabilities, and the KDIC also needs to consider the
correlation as an important parameter for assessing firms.

The major limit of our methodology presented in this paper is the
assumption that the insurer has attained a steady-station position. Although
the assumption involves no loss of generality, incorporating the more realistic

setting is an important next step. In reality, the life insurance market in Korea
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has continuously expanded since the establishment of the KDIC. Thus,
considering the incidence of new claims, premium inflow and claims outflow
can help calibrate the model for the estimation of the premium rate.

Lastly, taking in account that the bankrupt would happen at any time of the
year, an american option model could be more suitable than an european
option adopted here. Then, we would like to leave this topic as a future

development.
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Appendices

{Appendix table 1) Standard Deviation Estimates for the Return of the Insurer's Asset

Life Year

Insurer | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

A 0.0384 | 0.0315 | 0.0210 | 0.0414 | 0.0328 | 0.0555 | 0.0486 | 0.0685

0.0136 | 0.0142 | 0.0137 | 0.0172 | 0.0196 | 0.0270 | 0.0216 | 0.0225

0.0873 | 0.0679 | 0.0714 | 0.0663 | 0.0606 | 0.0562 | 0.0461 | 0.0527

0.0659 | 0.0358 | 0.0372 | 0.0405 | 0.0362 | 0.0436 | 0.0497 | 0.0654

0.0483 | 0.0384 | 0.0330 | 0.0375 | 0.0403 | 0.0525 | 0.0520 | 0.0658

0.0088 | 0.0080 | 0.0162 | 0.0206 | 0.0098 | 0.0114 | 0.0123 | 0.0178

0.0623 | 0.0431 | 0.0607 | 0.0727 | 0.0512 | 0.0921 | 0.0869 | 0.0931

T O|m|m|O|lo|w

0.0863 | 0.0420 | 0.0397 | 0.0452 | 0.0385 | 0.0564 | 0.0584 | 0.0663

—

0.0695 | 0.0550 | 0.0492 | 0.0552 | 0.0762 | 0.0817 | 0.0913 | 0.1082

0.0350 | 0.0365 | 0.0292 | 0.0342 | 0.0301 | 0.0313 | 0.0396 | 0.0630

0.0093 | 0.0067 | 0.0068 | 0.0074 | 0.0100 | 0.0156 | 0.0188 | 0.0219

0.0099 | 0.0115 | 0.0106 | 0.0111 | 0.0124 | 0.0127 | 0.0137 | 0.0162

0.0198 | 0.0169 | 0.0178 | 0.0302 | 0.0313 | 0.0318 | 0.0308 | 0.0484

0.0087 | 0.0122 | 0.0161 | 0.0184 | 0.0315 | 0.0314 | 0.0303 | 0.0256

0.0101 | 0.0072 | 0.0073 | 0.0071 | 0.0084 | 0.0097 | 0.0116 | 0.0652

0.0100 | 0.0104 | 0.0071 | 0.0077 | 0.0092 | 0.0116 | 0.0123 | 0.0138

0.0105 | 0.0178 | 0.0190 | 0.0267 | 0.0465 | 0.0403 | 0.0694 | 0.0514

0.0563 | 0.0364 | 0.0319 | 0.0450 | 0.0493 | 0.0258 | 0.0417 | 0.0406

0.0058 | 0.0216 | 0.0268 | 0.0283 | 0.0282 | 0.0310 | 0.0228 | 0.0135

0.0417 | 0.0327 | 0.0183 | 0.0130 | 0.0120 | 0.0123 | 0.0140 | 0.0377

0.0120 | 0.0071 | 0.0072 | 0.0073 | 0.0098 | 0.0106 | 0.0119 | 0.0169

<|lcagld|vw|@|O|P|0|Z2|Z2 | |R|—

0.0123 | 0.0164 | 0.0216 | 0.0184 | 0.0222 | 0.0411 | 0.0477 | 0.0537
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{Appendix table 2) Standard Deviation Estimates for the Growth Rate of Insurer’'s Liability

Life Year

Insurer 2010 2011 2012 2013 2014 2015 2016 2017

A 0.0354 | 0.0350 | 0.0214 | 0.0175 | 0.0198 | 0.0191 | 0.0189 | 0.0171

0.0405 | 0.0405 | 0.0437 | 0.0426 | 0.0477 | 0.0495 | 0.0471 | 0.0437

0.0329 | 0.0324 | 0.0240 | 0.0253 | 0.0282 | 0.0258 | 0.0253 | 0.0253

0.0555 | 0.0562 | 0.0429 | 0.0303 | 0.0235 | 0.0223 | 0.0239 | 0.0256

0.0189 | 0.0192 | 0.0158 | 0.0190 | 0.0204 | 0.0203 | 0.0202 | 0.0175

0.0684 | 0.1254 | 0.1377 | 0.1404 | 0.1208 | 0.1099 | 0.1101 | 0.1103

0.3077 | 0.0604 | 0.0508 | 0.0508 | 0.0510 | 0.0494 | 0.0517 | 0.0600

T | |m|O|l0|w

0.3972 | 0.0479 | 0.0483 | 0.0478 | 0.0493 | 0.0489 | 0.0488 | 0.0420

—

0.0843 | 0.0710 | 0.0656 | 0.0674 | 0.0816 | 0.0841 | 0.0681 | 0.0484

0.1264 | 0.0384 | 0.0224 | 0.0237 | 0.0400 | 0.0403 | 0.0414 | 0.0442

0.1106 | 0.0951 | 0.1160 | 0.1209 | 0.1273 | 0.1286 | 0.1021 | 0.0929

0.1896 | 0.1529 | 0.1150 | 0.0772 | 0.0663 | 0.0484 | 0.0395 | 0.0337

0.0752 | 0.0441 | 0.0312 | 0.0314 | 0.0384 | 0.0376 | 0.0346 | 0.0327

0.4039 | 0.4106 | 0.4111 | 0.3310 | 0.2642 | 0.2566 | 0.2083 | 0.1554

0.1528 | 0.1207 | 0.1412 | 0.1116 | 0.0968 | 0.0894 | 0.0732 | 0.0655

0.2541 | 0.1856 | 0.1830 | 0.1616 | 0.1401 | 0.1056 | 0.0874 | 0.0563

0.2765 | 0.2436 | 0.2457 | 0.2590 | 0.2386 | 0.1395 | 0.1336 | 0.1339

0.2505 | 0.2538 | 0.2491 | 0.2467 | 0.2616 | 0.2650 | 0.1856 | 0.1417

0.1987 | 0.1724 | 0.1545 | 0.1414 | 0.1420 | 0.1369 | 0.1332 | 0.1364

0.0478 | 0.0484 | 0.0451 | 0.0429 | 0.0445 | 0.0365 | 0.0804 | 0.1109

0.1154 | 0.0815 | 0.0731 | 0.0693 | 0.0686 | 0.0750 | 0.0775 | 0.0764

<|lcgld|vw|@|O|P|0|Z2|Z2 | |R|—

0.3133 | 0.3315 | 0.2983 | 0.2782 | 0.2094 | 0.1497 | 0.1109 | 0.0840
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(Appendix table 3) Correlation Estimates between the Return of the Insurer’'s
Asset and the Growth Rate of Liability

Life izer
Insurer | 2010 | 2011 | 2012 | 2013 | 2014 | 2016 | 2016 | 2017

A 0.080 | 0.308 | 0.241 | 0.184 | 0.280 | 0.238 | 0.198 | 0.233
B 0.820 | 0.809 | 0839 | 0.870 | 0.938 | 0927 | 0.929 | 0.960
C | -0080 | 0077 | -0.138 | -0.086 | 0.020 | -0.004 | -0.129 | -0.111
D 0.023 | -0.201 | -0.005 | -0.234 | 0.107 | 0.077 | 0.139 | 0.179
E | -0.490 | -0.404 | -0.189 | -0.242 | -0.144 | -0.166 | -0.234 | -0.256
F 0.285 | -0.322 | -0.392 | -0.396 | -0.415 | -0.340 | -0.060 | 0.143
G | -0516 | 0.067 | 0.282 | 0.295 | 0.486 | 0.490 | 0.719 | 0.658
H | -0569 | -0.107 | 0.167 | 0.068 | 0217 | 0.204 | 0.181 | 0.181

—

0.339 | 0.040 | 0.409 | 0.395 0.420 | 0.466 | 0.206 | 0.291

-0.531 | -0.204 | 0.183 | 0.049 | 0.338 | 0.404 | 0.553 | 0.419

-0.276 | 0.387 0.613 0.646 | 0.822 | 0.937 | 0.927 0.976

0.464 | 0.455 0.327 | 0.418 | 0.540 | 0.838 | 0.783 0.800

0.221 | -0.062 | 0.505 0.486 | 0.511 0.631 0.524 | 0.524

-0.122 | 0.181 0.522 0.663 0.684 0.772 0.672 0.891

-0.450 | 0.519 0.631 0.540 0.687 0.778 0.705 0.359

0.346 | 0359 | 0.498 | 0.476 | 0.546 | 0.816 | 0.705 0.824

-0.304 | -0.079 | 0.330 | 0.389 | 0.386 | 0.776 | 0.690 | 0.741

0.447 | 0428 | 0527 | 0523 | 0.554 | 0.679 | 0.397 | 0.556

-0.565 | 0.927 0.859 | 0.864 | 0.875 0.885 0.877 0.593

0.044 | 0.025 | -0.033 | 0.058 0.283 0.119 | -0.293 | -0.158

-0.445 | 0.775 0.721 0.742 0.721 0.764 | 0.765 0.886

<|lc|ld|vw|m|O|9|0|Z2|Z2 || R |—

0.431 0.435 0.363 0.501 0.541 0.795 0.687 0.888
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B I sl=o] EEYIAE FA 0 oZH T o] QYT LS A&y 1
EZo] Qit}y. olE 9dl, BYSIAES] A} BEA= lognormal diffusion

processesE THETHL 75191 0™ Margrabe(1978)2] nehsA 23S 285t 99
HARSS ASSIgth Ee HAFAES A% A A 24 32 Aol
insurance run®] & WASHA] §1aL ofof w2t g H 7| ol A Aloke] AAtH T B
Aol AT sk= A st HEm-g APgol vrgstlet. 2 AtoAl= 20104

e 201797H419] BAEES ARESH] 918 20009578 201637141 9] A8 H A S]AL
Ao} AE QI RS ARESIITE 24 27, o] PRI PES Aokl Q=
AFEET B AFEARE R ATl FUoks AR Yehath E3H A4
7} QP 2RI vero] g SISO APATEIZE SA] SRt AR A EASANE] H
7] Fgohs Z0= Ueigth viRete g, e $4] gk gE A} 59
SBEA7} AFEE R A= FFel & Ao e

X IE MI0: g AAE, EEAR, FAY7IRY, APEAYd
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G2t & Beg0lA 7ol ARIShs Ble2 2014 7IE 38.4%%, E4R.9]
FA=A 7199 BlFo] WHAHTE &2 0= F7F6IAL ItH20051, 26.3%). ?=
23o] 2Rt A AT ARGF] W=, 20149 71 EEEA H AEY Z9h2
FFAE 472 11,2039 €O=, o]F 18% 1,0969 U2 7|H9] S-S 93l S
2 AREER e, YHAlE 7 3 B g A Aotk HAERl=A Z1ho] HF:
7k AAAR] @/doltt. vl=e] A¢ 5 B4 7ol AR|sk= Hl&2 20001
52%°l14 20164 63.9%= S7F5IAom, &7I%t Y= 14.5%C14 33%= = B oV
5713l

o|AH AAIZ o= 7| BTt S7ietel| we, 7]k e 27 akle] o
T AT A A7 2] oot 1y AE V1] EErR AbEe] HiRt A
o FE0R, 7|9 Beao] gt A 2 o4 ol AFSI ol A
7= olsiaARe] AdelugY, Addelol it ZsIAe] Al aadd, JEY =
/g 9 HIHAA, olsiaARe] olshdE | 71slRolA B, Alke] 2, AT

PEHEe] EA 52 7199 Ha B71= AT 20008 S0l AE 71

AAEE 7|49 RE-QE AYshe 3t 99108 1T oA|1& AlgslAiLt. Lot
7}, Jiu and Liu(2011)+= Seog(2006)°] Y5t B O] Mk Gik= Ay 430l 4
SHEFE AREZR, At FAo| ASIESE 7|F9] HEea T FT7RITHE o|l2R S

1) XA A5 2AE(Strategic interaction)®|& AR o]l EAsk= ofd 7|49 7t trE
719E0) AEH R JFE v|A= 4E vttt



semest Tigel waaed oixie = [JIEEN

AASETE.

Helo] d=ha axt gl AAe] e ad) of22 7|go] APFEAel diedt H=hd
TIEH B3 skesltie A2og 7ol HELEQE HAYsls 7|E o|Eik= HE
of tigt HT4lo] v Aolsitt. Ho] kA avof 7[Hijt FA0] Hra avie
A= ol-gsto] AFTNRE 7Ex]7L 9tk Liu and Jung(2011)2 YR EHIIALS] AHE Y

27 422 ol §3le] 0|2 UFSIsict. et BEAAS] B4 7IteH, o] 7]
9Jo] B4 0] BRI Qg ARl Slo], UFHASNE thiko Ay A

T8 242 1 2is duieielet] AP Sl ARMEART EE) HoAtd2 i
ol FANYOE, 1Y L B, 4, 4 5o glo] TR AV HEEk B
Zorshd, HEAIIS thito 2 ARl HalaQ gilE BASI= AL ZAX] At} gE
of, Bgle] Aeka Fujel AAo| HESRANE YEI ol2ATE WY AHEwo|
e ohe wEL TSIt olelet 7bgol Zjuket o] BEsaaalt A4 2
AoRE EAskeA] d7vt Bastt

et o] G IFEENARFKSIOND] ARYER AT 4307] Aol &
10,9087 71949] 2007~20154 717} Beke] ARALEE o) §3te] AAAB=T} 7]
o] B3iZa0] nxlE Jake BASIGt oIS 98 BHANAYSIC KSIC ARG
9 71% ABAE AES ATARS FYok DYEY AR Y e o] F2afd
2 483

o] @ Theat ol Ak 4, IFelAl: 719le) BE4as Ausis old

75 AEs}i o] 97o] WS =ofFiet. IIglAE o] Aol AH8E Aret T
M FES [VEAE A4} 7199 R ] Bgge] nXt g
AEA 02 BAsIt 173 VARAE ATE Aefakt.

II.
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1. MSXM HHSQ0|12

719j0] HRE TYUsHe olgis HskAo] o TG, 1 A3t 719l0) Bee
5712 A9sts TRt olgo] Wislo] itk WA, BE4a0] Bt WE o]ge 7]
glo] olslaAIRte] SIvlslsl gt Slgatelo] it BAIEAL) At B wEe] 2
e PURTHT SN Tk oleie S Tha) 2 el Awigich Qv
o BH7IY o] Sl 71940 TREEDINBE & Bk

b
{-tl
ml
)
fo
e
i
)

QU 5ol WrkE Fgo) gl of= H9lwo] it 71| dheo) BHage
ARFeIe] A0 Z1QRO] o] Hlof TgeIdo] 71919 HEEY|E sk
el o}f7h 8 4 9198 Eah) Eat, sl mysiiel Ae, ekt

3KPooling)2] -8ol/d, 7+ A HS] A, 7|dheAET W B3 a8 7143 19
A B AlgaAlayt & HoAe] Aid aeidE APel aaido] Aol ut
B39 57|2A419] AEo] o531l tKShapiro and Titman, 1985; Mayers
and Smith, 1982). &, 719w olsiaAIRte] I3]0 g3kt HAAte] A aa4
o g 7|Y4o] K425 Aol olHrhe Aot

7199] Hel=QE Hrgshe A52] oo tigt Hlw I, Hr8 5715 A
A0 R sk Fo] o|FolFth olo WEH, 7Y FE B W |
%74, olsiHARIS] ols S A 71815014 W, Ake] T g, AekatHlge] EA
S Aol 2tdom IRt AAFHl(Transaction costs)& E°17] 913 Eeof 719
iAol itk AR o R, WA 74 75 W AR AR FEAE A 5 ol
AL ol o= A%t 24, = HE]Hl8{Agency cost)S €5} E= HiAISH] 9
3 B3-S ek 82lo] At Mayers and Smith, 1987; MacMinn and Han, 1990).

S~

2) BERo|ATE, AYA= ol9dt dAFxdE BAAAA U I8P o2 Q5 7]¥o] Hst H|A|
AF A sty A8 EFof| 71AT #90S 7HAcKStulz, 1984; Smith and Stulz,
1985).

3) dolgtolg AlelE(Underwriting cycle), Sa<Ht gl gt EHFAL] Adid £
9, FHEEHAG 502 o] EPQ-8o] 7|i&dET o g 4= it



HRMET} 7IRl0] HEAR0) DIRlE 23

5, ARE Al Akolgel o] o] ofg] tEe] 2| 8(Monitoring
cost)o] HPAISHEE], HEL AdulS FolA AkebHol WS $I8) Wast A%o] WAHIE
F = It Skogh, 1989; Skogh, 1991). R @3A= BYAICRS: Bl 4] H3
A % 93 BRAEEAS B9 7190] HES BAY 2 ik weby BEe
AGA WO 2%, AU olsler HEe AW, ARAEAY 5
S aske BXIeHe FAolch, EaH ARHY0] 5t 719L e oRAiRET Hlgo

2 <l8) AFEeture 27 Hes), 7192 8o 7j9lsko 2 AR g 9 Tl gg

O

2. 7IQl0] MY wEsQ0 7Y

71&9] 7|19EY Q0182 5 T A A A9, el s i
H|8E, ZIAe] W71 duo)E] 2%, ARAREAl 5 719WA 84EH 714 e
QE A9s}9it). ¥hd Ashby and Diacon(1998) 7|49] B3] ZA%o| AR71h=
O] A H2aRE, &, A F710) 7RIt AL F4613ith. ol &2 AA| AP 4
9] 7]go] H=pal o g FAsh= B AAI 2k Aol FEo =M, Kool 7]zt
FeoEy 9 JeAgo] AEd 7S AI7IsIRn: ofEo WEH, 7YY A=
ol AL ol 9l Aka 2] Y2 HR= BRI = AdSEA 7
PR AT o] mE 7]e4] fdS B SAIT folS 7 TSt 7]
o] Aol tiRt 242 B4 a5 o FIAIA] k=Tt

Seog(2006)> HE9] M2k q3tE AQol2H S Sl AYstart. Seog(2006)
714o] B¥GEH[E{(Insurance coverage)= A%t & ALETS AA o= HPOZHE,
HgEHEo] S7FH 3719 AEThS SN AA7|A9] A das

< 5ol o]F Ko M=k autg HHSIICh E3F Ko M2k aiprt Heulg
Het 2] o= 9 7192 Y HES AU ol W=, 7|he] WA ieE S

1A

4) Myers and Majluf(1984)%2} Froot, Scharfstein and Stein(1993)2 3B &)o] Z7o]
oke] ARAR et FAA &4S AR RA TERFSHH| 2 4 Qv FIITh
2= AFRAEAE TSR AL Qs olsiEARNEL] Aoldt dRollA opEl= o
Aejo] Axto|ch



88 REEEI v

7h= 9ol Hnt ofzt A £49] F7IE Qln|sh=t, AT 240 A Hlw
£ AEdhe BF5lAE 7ol B B3 SRS A 5 7] dleel B9
HEHE0| 2255 H 34208 BAiok= Zlold. ot 7|JE o] MeH A= 7]
o] AETRE 25| Aof HAEHEEIES AHchs A5 S 7I0] EYshe Him
of Aol HEJE|R] ghi= 9ol gtsl] WARITES) 7199] AkEgol Bl RIgE=
ysolrz, &, 7190l gt A=l BlElsto] Eeert A4 EAL 7o) of&tt Ak
T2 Fgho] itshs Aeols AT 5710 thE 3w 5712 sl 7199] A B
Tl QAE B = A0 Ao g HAFHEIE0] 2 7|YYrE ¥ 344
oz Piksles Halo] A avle 7199 AEol Bl i HA] ot 7199] ¢
HHE-2 HAS B3l GAIE = Utk ol 71Q1-E Zofth
Seog(2006)°] UFTt HF O] M2FA qto] w2H, FA7]de] Hs| &3] w2 B
HHEHES AERt 7|42 2R avte] v|gidd o R Qls) AA7I9E EEAZIAL Al
Fo =S4T = Sl ol 7197t 7543 Akl Alel7t EAY B¢ Eeol At
9] Y YAY B EEA = A vHoR olgE & S Andith
Seog(2006)°] AAgE 9] HeFy f3k= BEo] ARPEAE A 5 S-S At
St 719913 841 ARIBAEE 7|99 HE4RE Ashe g 810 % 1Tt
2t A& A5l
Se0g(2006)= AFAZBAETF ol ARollA 7199 Eedatdo] A= 270l vlA|
£ 9T olEH o= EA3 ¥, Liu and Jung(2011)2 ARIAA L7} 71999] B
Yol H|H= FFE olF-AFH R EASIGIH. Liu and Jung(2011)= 7]9do] HaE
HH]E-S A5t T AETRS A= Seog(2006)2] No-commitment case 28-S B
=, 7199] A HeQe AP0l AekEas B FusRlnal 5T ol
U2, HAgHBlE0] F7k= 979 AT 5719 AA7IAY AT AAE 2

5) Seog(2006)2 ©]& No-commitment caseZ, ¥ F$E Full-commitment case®
B )

6) tH, AESF & I Yol 2717 R R WEE Z¥stoAEs AESF St ot
£ H3=s F7HEo] ¥d= ”ﬂ‘ﬂ] IE 919 93], oi|E, AfFEH 24 HE &
T 22 YEHE A ER 2 Aooul AstHoZ 7|JL AETHS STk



semest sigel aae oixie = [JEEN

gish=tl, ol2iet Hlo] A aik= AAo] A FedrE S715H7] ol 40l A
SR 7|49 Baa= AXA "ok 3 7|49 Hi"REEE0] FTlsto] AkEo
S7FolaL T S7RERRE BRI A AT 7R AR AA ol , 71U
HAgH e 593AL & Zlolth7) Wi & 7o) ARE3e 3l oY B4V A
ol Hal7t AU BA71d0] A 2ol Sl T ARelEtd, 7ol 2ol Kd
HEEEZ 5E 7Rlo] gl ZolH.

Liu and Jung(2011) 1995~2008'4 717t &<t vl= YR ASIALe] AR E=A 2
2E o|83o] AFEAC] 7199 AlErR0 wRE S 24T 1 A
HHI(Herfindahl-Hirschman Index)E H]&ESH AP3E-0-8 AF470AF 2 AR 10704
ARSI 225 9] EA180] w2 A o= YT

—_

¢

e

Ol

—_

I

3. gi119l E94d

o] AtolAlE ARAIR7| Y] AFALEE o851 Seog(2006)2} Liu and Jung(2011)
9] o]Z2HFolA B3l A0 B8 avtE 55kl [tk ThA] Esfl, 710 Aol
+ ol tSslalAt HelS M mtes] Aesk=AlE ASstalAt ettt 11 olk
+ U Ak

A, A= A9 e ao] tigt A5 B Re/d2 AXRITE Seog(20006)
of AASE Helo] HeFal aih= Helo] AREAE oSt & Al AR, AF
A=E 7149 B4 5 Ash= §F 8Q10 % 1Rt ofAE AlFst3it o]o Liu
and Jung(2011) 7349 E+QaWE o224 452 0% 2458l ol&2 °l&
WS &3l B0l ALHETF 7199 Ha7t SR F45ii=d], ol2fet
WAL dEe HYo A awpt EAisk:s ARe AR & Zold 13y
Seog(2000)°] B3l Hie} Zo] B3 o] Hebd aik= Kool AkEgo] RIJEA] ok 74

12
it

7) Liu and Jung(2011) ©]2X3ClAl conjectual variation(dg/dg )& BEEE ei=
A2 &8t ole T 7ol AEH)E WSAZ W, AR7Ido] A AEwF
(q)& ol2A WHsA7]=AE HUepd 2=, o] Flo] -10|H HAFPALE, 10]H Ht
AR Uit



BEIN =sizger ms0w m2s

SO =RIjE A o=, Hito] 739 Ho] M=k avike ARtk J3thd, Hgo 4

SF0| H9E B, F2 AAoIA BRIl 714e] o] ol Jg= A=Al of

A, A9 H@5eamo] thet 7&E A5 A= dutalo] 2HAI7F Slek Liu
and Jung(2011) A9 B, ans AFH0E BAF fUgt Atolrh 18y
Aokt 2Akm o] A= Qsf R A AEASA AHRES olgolo] Fo K.
RS BASHITE LRVIEAIS 2] Ho4kele thEARl AR, XI9) H
=, SA, A 300 ol TRt AV A 8E e S ARish, HEAdE thdes
7] B avE BAshs 22 AEA] ¥tk e AR £l el
SIALS] AEASA 2203 dub7|9] Hae] 2 aclo] il HY | o

o] A= 71U A HF4Q o] YR7|A9] 7 AR E ol8sto] A5t
A A= ol 2ot ol E3F o] A= 7149 K48 A aasA ARIEAAH
7] BE At Foll A9E ok 15t BaRiE o] H/dol thet kAol
E913L, Hoyt and Khang(2000), Regan and Hur(2007), 183 Michel-Kerjan et
al.(2013)2 AR B AFARRE ol851o], 7|99 He42E k= o]
ASSHTES APATe ARk, A7, afE, AAE7], ARAREA 5 719
a7t B0 nXe dS Aokt TSI 7I9SdH 2of A4S
4L AR 5 7| de7g0] B8 0] vl Jo] tieiie A7t s o

FHAA X

l_ﬂ

o
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8) Hoyt and Khang(2000)2 19894l 7|& 18771 719 WA} HAEZARKIRE ol8sto] A
HlE, APTEA], Atk SN 5 719EASRTE 7199 ABEEee0] v 9
SRS ASS] Yste] Fdd BA4S AAIBIILE Regan and Hur(2007)2 1990~2001
d 717 B9k ZAT AR vE871d 40170019-9e BEA] F 4,81270)9 AFAIRE
olgsto] 7|AEAHST 7S] B0 vl JFE ASohA HEdESE Yot
Aot 81 51484(2003)= FIAE(T, 4717 1990~20009)F o]8oto] JHEsd s
AABIAT}. Michel-Kerjan et al.(2013)2 HZE @I} HEEH st vl 7|49 4=
87F olgA GEAE A5
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I, 2445

1. A=

o] A= ARIFA=THE 7199 HATdol nixle 9T BAlsl] ot =
AH8H7PIE(F) 9] KIS-Valueoll A A&t 787199 AFAL=E o83ttt KIS-Value:
7N 7149] AFAIRE, EAANKEA, 123 AR A7 PEAIA SO AlFS Bt oty B
Atdaol gt JH e ekl Qlo] ARRPE o] B4 Ay AuE 7o A3t
Aol

ASEAZ A2l £3h= 20159 71 AFAAHVS 71922 sh, tiid7izt
< 2007~201597kA]°]aL 7HE 7|gutet 713te] Aolet Extduid A& (unbalanced
panel data)g 7|1Z2 31t}h9) 20079 o]F9] AJA GRS A5 A2 2007d5E 714
S EFAFAEZH(KSIC: Korea Standard Industry Classification)7} 2-8%]0], o]&
At A8 B AADLL] dEde] ZAZE AZIE o 71 wizelet o] AtallA
ARSE STAANAEI Y AABAE A H= Y- ARIRALE EYRE S,
20069 o] H7kA|9] 33 - AR A=A = AR 7H AET 712 wtew 20074
FEl= AR AW AR 78S TE 10

4717 52t KIS-ValueZH-E] o] 1]l ARG AmE T+ 4= Rl 7192 Alel’t
o E3H A9 71 A olEths BEAE RAEYE A5 7Hs/dol Jlol AAT
ok W& AF7HHD)EC] 50K 2 7142 AlRlRIth. 7P R ZA01A 7HE 241
7} Hi= A= g o] ZA] 03 77k vl A2 $A7 s S 4 /e

F2(-)7F HehuAY, HiEd 5 F88a7F HIEA] k2 A-folth o3t IEA|

rr

9) TOJRZIARH o whet Qo] ARl oJgt SAIALE Wolok sk FASAR= 1) & A
PAE O] AAFAo] 1209 € oAl FABIAL 2) FEAFFHRICIAY oig AAFA=
Ee o AT Foll FEFdHERI0] HHE FASA} 3) A AR T HAF
Ho] 709 ¢ oldo]al AAFA0] 709 U ol FAFAL 4) AA AGAE T T
Y471 300 olgolr AEEMo] 709 ¢ oldRl FAFAlo|tt. 20174 T V& QR
A 7192 29,263702(2016E 718 27,1147))°IthE-845-4, 2018).

10) KSICE 19654, 19684, 19709, 197541, 19844, 19914, 19984, 20004, 2008

|, I8 20179(10xDo] 7HgstH L.



PN =si3ge mso0d A2s

AASFATE.

olgA =& A7o E3HE 71U 10,9087001t}. (Table 1)04 Hi= uie}l Zo] &
E714L dmnjct Zjol7t A5t 7]1YG-A% AA| H S 70,9077H0lct, A= 7]

S5 AuEH, 2008¥°] 6,810712 71 a1, 2015d°] 8,96870= 7Fg Brt. 71
$0] Bxe ohgdt Zok 1ant S48 7192 5087H, 219 53870, 3 6047H, 49
79871, 59 8647K, 6 1,1017H, 749 1,4777], 8 1,9977H0]w, 9 ‘&<t &A1t 71
o] 3,02171= 7P @t}. o5 59 ol AalA EAdE 7192 6,51970, 692 5,012
AN, 79 426471, 8@ 3,51570lck. TS7IZE Bt Al EAck= 719 AR o
&3le w3 @At=(Balanced panel data)= 5 7%, 24| g2 AEO| &Mool &
Aot =EE, 539 o} Ao EAfchs 7|Y9S R Edguidata(elst ‘AE
HEA o2} SthE AAste] 7|EAtRS] BAATe} vttt 5\ old dAksla 24
Sk TSRO H A BAZAS] 7192 6,519700] 11 7| A-Awe] HAHE =

52,4477oIct.

(Table 1) The Number of Firms and Premium by Year
(Unit: 100 million won, %)

Base Sample Subsample A

Mean Mean

Year Number Mean Ratio of Number Mean Ratio of

of Firms Premium Premium of Firms Premium Premium

to Sales to Sales
2007 6,863 1.33 0.405 5,190 1.32 0.381
2008 6,810 1.28 0.373 4,194 1.38 0.347
2009 7,297 1.09 0.359 5,601 1.17 0.337
2010 6,945 1.05 0.322 5,399 1.13 0.301
2011 7,873 1.06 0.311 6,517 1.13 0.294
2012 8,460 1.05 0.326 6,276 1.16 0.308
2013 8,789 1.04 0.332 6,211 1.16 0.310
2014 8,902 1.04 0.321 6,091 1.17 0.302
2015 8,968 1.01 0.320 5,968 1.16 0.300
Total 10,908 1.10 0.339 6,519 1.19 0.318

Notes: 1) Subsample A is the set of firms which are observed for more than 5 consecutive
years. 2) Premium is transformed into real values using the respective GDP deflator.



sezmest sigel waaed oixie = RN

KIS-Valueoll A Al52t 719] AFAIE o= B R o] &AM S| dfjd=]
H|2} Al 227 gAI RS gulo] 2R o] 1D &AM o] Hge el e
F2ol ARElE e, S50, HIF S0l titt shiEARSt 1 g SsjHds
£ AZIIAIREY Edme 389 A, 71, AE 52 SRR 9 Ve &
SHEARES SJuldich12) o] Aofie &AL AxA7PEAIA A9 Hies &
T HER= ARSI 24RIEAA WEd Y] HeR Hek2 200749 ©1F- HiA]
E fgadhs A3 HAnh miEd giv] Hds Beh 20079 0.41%% 7P #3L 2011
@ 0.31%= 7P @A Yehdti(Table 1) =),

o] oA ARFEFE= SHEEFAIEFKSIC: Korean Standard Industry
Classification) 92 EFAAE 285131 0H, AFRRTAA 7ReElA 7P Al AlA
EFE 7EERE slo] ARAAA S EA5150H. KSIGE BAIAIFATRS, 7194
=] 5)7F F2 Fche AEES 11 AVl wet AR R FRSet Ao A,
e, SEFQED), AERGHD), AREREHES), AMERGEE)Y Uid
ERAAR =l A

A= 7Y AR 7102 AFRYPS] AMER A9 7= 46270010 A8 A
o] g2 A ol8E= ARIHSES 545 AR, AMERA DAlIA HE:
=5 S45k= Zlo] g Zlolth. S4A91€2](2000)°] w2, AAI= AAREFAE
Ant sheete f-2j7F Aut o g QIASh= A9 Aol Bl MLA7E 4435l W, ol
2ol AR FARAKSIC 3ol SEFAIKSIC 28] FEollr e ARidSES
S A9 AHEA] B A 48T, VS SHYRAEEAY £42 2HA
F Aolh. EAARAA KSIC AR T AN A= AFR19] o= 20074 41171,

1) Bl 45T goo) WTE E- 7|99 B AXRET Bslel WS
HlgORA ThEUl] 431 o BE JYuigL o)2ek

12) Alz7IgAE AFAR FEBAIAL stEA AlE Azl Avld d7te] ALEA
£ Uehdth. o714 Azxe Axgs2 28 34 AU, 2% 258F 52 XEske

ofmlz ARG
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2008 41071, 20094 4257H, 20109 4217}, 20118 42871, 2012 43274, 20134
4327Y, 20144 42471, 20159 4237]o]ct.

AJARA e SYAJ 2= HHI, CRk7} 7P BHA 02 ARGEt o] dA+oA % HHI
°} CR3E &85l ARIFA L] Hal4=Q avE EARITh HHI= £ APgel ojst
T Y BE 7199 AR AFA] 3 CR32 53 A oAl 491371 71952
A& Te HERATE13) HHIE F6b7] fleiAe 4917199 APHER-83at of
Pgoll &3t HE /71959 APFER-E-S Tofstoiof gitt. o] dtollAl:=
HHIE 7[EXEZ 51, CR3S Bl A u= E83ltt. HHISF CR3 Ba2 24
0.0339} 0.2410]%((Table 2) F=), HHIS} CR37H ARA = 0.882 =2 otk v
=9 dju] 2gzele] A¥ASE HHIZF -0.062, CR37} -0.087%, ARJAAE =&
$5 7149 W& ] B¥E= A YERdtH(Appendix table 2) ).

o] oA THAUAYT NN ST ARIAR =S Famsra L83t} A
dsl= Y- ARGERAL E BASRAL vARbRE E85to] KSIC ¥ 9 AR
AR AR AdE IFEE A& KSIC ANEF I =5 71502 o] A
o] EA4AFR o} AN LT AABAE AA=E HPRITh14)

SAANA L] AABAE A= Fwet Am Y HO R AEE|gloH, ARIEA
T B4 st 2o Alzolt}15) dgole Bsla vt 22 IS A
WA, ZARAAS Y AAFBEE & U 1ok E BAIE AAEA
Erole}. FAIlA AAR o] o]Fof = HE-2 Afoll4] &t BE AlFo] of
Uzt 92 EEhe FE-S Alefstal o]l &5t AIFERA 2 APgolA sleEs
B s AZSH] ARl E2Hrt. webd B0 B aits 7g5h] fIsiA

)
=
oft
%

S~

13) oA =&% HHI® CR3E ZHZ} 10,0003} 10002 e Zto] BA4jo) o]&¥ch HHI
9} CR37} 248 AJAAEE W1l AQRASLEE =)

14) 2015¥°0= ¥ 9 AxGEG ot AH|AQ] ARAAFAEE ARSI

15) KIS-ValueAt=el 23 TE QRARIA|AS thifoE KSIC AAER 7]% HHIS
CR3E AH&Es] 2 23k, HHI® CR39] Ba(Ag-dx’ 7% T=A] 3,8067H)2 247t
0.329} 0.672 THAHNAL3]9] HHIS} CR39] 43} th4 &4 Uehdth ol= ARIAA
T Ao o] gH 7119 ¥ 2 St thEr] wiEel Aog Holth FAAHIYIY
HHI®} KIS-Value AEEFE AEE HHIZF ABASE 0.49, CR37E ABASE 0.56
2 Yephdrt



semest Tigel aaed oixie @ [JIEEH

= = 7199 31 FoA sfiejell aEEe FES Aleiska Bl AtdellA BAsHor
ok Bll9] UES ALt FAEE AEshe o] Bl 54 Alle] AA=E A
= mefshr] HsiMe Ball At &2 F52] el tidt A=rt B ash. IHY
KSIC AR ARE 71502 et aEdde uefsty] of2ig BAE Aee] 4
g 715P7] oJFth10 HZo s, A7) AABAE AR SARS 1041 0]
Jo ARAE T3z Silth AN E=E 4okt ARgE - AlRdERAR 7T
20089 RARE = SAR 1091 ool AdAel gtote] AR AAIE AL 7] whize]
ot ol HHIZF ARG T A A= S 7Hs73E AR

S8 ALR AR A RS Bl 242830 S ERIs] Hsted

l

285t Markup 7 7199 migde MiEd7tE e %l’ol‘:} 7) F2-Y5-37
(structure-conduct-performance: SPC) ¥HEo] m=H, FAE= A W 719 <
of] W& APt ofyzl, 7|49 7HRES IR AP Sl i JkE
=T HHIZF CR3&= APl ol Y= 7199 4 | AP R-E2 710 s =S
TSR, A W 714 9] 7 B H2te FAETE EokAA] gk 4= A E't 5

~

719 9] npgo] ¥rdEth= M-e 7IRISHA, MarkupS HHIL CR3E tiA A&3t 4
A A 3ot 7iE 7]go] AHTt FAo] AFLrE e WE fRlo] L ol
F2 MarkupC &2 YERAT). Markup e 1.2680]H, wi&H o] H=elko] A3t
Alg= 0.0940]ck. HHI, 18]3L CR39k= 2], Markup®| =25(5, 4740l 25ld

16) £EUEA= Ao JAASIL Uty T £EYNS F2EEQl HSK(Harmonized
System of Korea)Z A==, EEEFS} ARIER e 111 AV Z&sHA o]
FoIRA] et E3 MFA-ARGRAL BAE 109 o ARAIE dideR sk QL
o, IAHNA AFors EYAEE TRl ATl BE VIAE e st
QonE wATo] Mot tdE ARE AR AZste ARE AXSIAS FS FAdHo]
A 2 $AE0] AEE HAAo] Slth Aol 20164 2Mget THSK-KSIC A
£ ol8sto] 4SSt AJAFAEE ATEY, d19] 2 1Este] AEtt AIRHESEW
FA A= %1411"?4"‘}01] qi’aﬁfﬂ‘?l Az @onﬂ Hlg] A vEhgor, 3 4
Az Ao = e FEo=HE ] FA o] A AR

17) vwi&¥7KCost of goods sold)— M2S AFsl] 9lsle] Aol ARE 7l A& E9]
A7 Em ARAVLE Uik Ao g wideulE 23R g
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+2) & oin] BA57t =4 Yehdth Markup 378A# €3]] ARIHAE 4]
HH= W2 ATAE Hol=t, Markupe] 71942 #4291 i, HHIF CR3+& 4K

(Table 2) Descriptive Statistics

variable mean median Star.‘d"?‘rd min max # Obs.
deviation
[firm-level variable]
premium to sales 0.339 0.221 0.374 0.0 4.054 70,907
Markup 1.268 1.196 0.247 0.9 2.696 70,907
asset 23.796  23.611 1.234 16.9 31.590 70,907
tax burden 0.014 0.009 0.016 0.0 0.236 70,907
debt ratio 0.582 0.611 0.234 0.1 2.519 70,907
share of tangible 0.397 0.385 0.211 0.0 0.985 70,907
asset
kospi 0.043 - - 0 1 70,907
list 0.116 - - 0 1 70,907
seoul 0.119 - - 0 1 70,907
chaebol 0.020 - - 0 1 70,907
[industry-level

variable]
HHI 0.123 0.033 0.151 0.003 0.993 3,086
CR3 0.413 0.241 0.241 0.045 1 3,086
market size 27.482  28.912 1.538 21.467 32.545 3,086

3. 2Ny

S AASH(Pooled OLS, olet “BFOLS & grh2 AFAFA =] WEg EA=
A HOlE o7& 4= Qit. BHOLS HFoA A3 Ee] B aits
el A AAGBAEY WA, S A= 7] BEEA o= B 1
of /At 7] wiZol AdHl Hees anthnt I B I F4E o Sl
7199 e 42 oAl AT Aol ol2fdt B2 AR} duaAE

7710l F8A1=2] HAE o7 Rttt g RA RS B8z of=et g A
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H
~

o] AT AIE AL 7199 Hra0] K= JS ] flste] 1A
T d =g (Fixed effects panel model) ARESICE18) VA GVl e Ay
o 7149] mjkd ool sfgshs AR AL e 9ol R-8% =AY
olt}, o] I A7k a4

£ HEEel disiM B4517] wieel Wadd £41E

I
JoH G&2 AFFFE dS 7 AR AR Biee 25 AAE. o]

3 Aol A
FEA 8ol 239 FEil= vt 2ok
Yijt — By + 51)1\1'013 R Ej.,t + ﬂin,j,f, + 53[]t +0, +u;+ €4t A1)

Py
ES

= ARbsto] AMRIE AR ¢, ;= Bato] 00]1L FEAMIS WSS BE i, ¢t
of thsf A= Folztal 7Yt HE $4= GDP HEeol8 & ol-&sto] Adns=E
Agksioint. E9t 5 AU WA 7)E] AT 3 7edE AlEste] He Y
oA - IEFELAK Clustered standard error)& AREZIT.

TEAFES WIS tiH] BEE 1002 J3F = ARESIRITE19) mjEdo] Alo|=
JEsto] W& 0 = Liro] A5t Normalize)3tt). miEH tiH] Hd=
4%o1ct. 7149] K480 92 nA= 7Idewe] SAMsEe AFit

I&, AP ARt v, W& HiE] Alee] vl So] ZehEtt.20

ol
9,
>
o
filo

19
o,
i
flo
o
T W

18) S0LSY Y9avsidrd(Random effects panel model) thH] Zzt =13A]
(Breusch-Pagan Lagrange multiplier) A38%} 3920 AAS Ed5i0] Ry Al
stRom, At 82 7= (Table 3)°l H51c

19) ¥1$=9] A9] 9@ =A== (Appendix table 1)o] Asl5ict.

20) o]¥ol= KiS-Value= 7B 7199 &R+=, TAART A, &4, A€dd= 5 A
HET GEIHIRE TRl 7|YELREE 7 Qlov, ARAR] ®7|8of Sk &
5 o]9] A=9] AL FE3Missing value)oll tigh si49] o2t Ak HEdS 4l
Fol7] ofgl $AIE X3, olo] BRI Mg £ 23kA] gttt

=

AN
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tlEo] 7|ATEE BA5H] flol ARitell AAAZTE F3t 7S ARSIt BAHEo] &
2 719Y4E FARRIAOEA BEE B Wol 8% Zo|tiMayers and Smith,
1982). T3t 7|4RF ] 49 DB Lol HE, 15E, 7IARA, BAE, HoleE 5
E2 2130l FSEo] ol KA HIgo] 22 7|AYTE BES o Bo] T A
o= gt AAFEe] B 7|dLS8E HE/IRIS B9t AARRI0] 27] wiiof uj
SHoM HAmrt Aoz HlEo] w5 2R EHHSmith, 1982; Yamori,
1999). Bt FAHIE-E 0.582, Bt FBAHAHEE 0.397, Algia2 Bt 0.014&
Uepdth ARIAAE QeE AReE BeE ARIFRE ARSSIGTE Jiu and
Jung(2011)2 710l &3t ARQJ9] 117t S5 7|99 K57 AZITtal Fgs1%
o}, ARt KSIC AR 71 2 4F19] Eshgoll AR TS FI3t grolH, Abdt
W Pt 27.4801c}. ARRdHEel miE thH] B R0] A -0.082%, AFITHE
7} 255w tiH] HYRrt 92 20 Yehdt.

FHH (D A= o] AlAIge] Fal IS5A] 97 B2 B4, @ S5HM(EY b BE=)
9] 2144, ® 5892 WAY/3(Endogeneity)?] 7Fs/d 5= TP Arellano and
Bond(1991)7} AIRFeE AHEGMME: ©]-83t 54 ufd = 3P(Dynamic panel model)}= &
|2 5 Qlo}. AE o R, WA EAA = AlA|Go] Hdf 9d o= ZX] ol &3] 47}
70,905712 gtk thao 2, 7149] BE4a 3A9] BaLg0] FRre W 7ol
AUt 719E ] o B P dol| sfidoh= AikEolut AR AR K&/ (Persistence)
ztom ol2fgt £/442 7itslo] & Aot Apite] izt 7| &AM = 349 2%
of) Z<&HA0] ARPHS(Lagged variable)g SHWFR g% H4Hd LS L8519
tHRamey and Vine, 2003; Irvine, 2007). "RRFIA|Z, 7|4 W BE3lg A&k uj&oy}
A sofdoll ot A&/dS B 7ol itk HiEte g, ARAAEe} 719fo] By
49 7to] o AulA|(Reverse causality)”} A 5= et AAARA T} 71949 Bl
80 FFE HAE BAll, 7 7199 HA4=a7F s Atde] Aol IFE wId 7}
542 8T 4 9ok Seog(2006)0] WEH, 7149 A& Hegrt Fust 49
(No-commitment case), EdERHE0] 57161 137149 A2 S7I5HAIT 74

7199 ST A4St oo w2, Hojk 4kERo] B R HYEA] o= A%



semest Tigel waae oixie = [JEEH

E4 7199 HedEblE $7h= ARBAEE AT S8, 7 7199 HA7dt
W7t 3 A4S AR Y= PRIt 7ol tiet Bhe 7RSSk 4k W 7ol
2591 AFE ALttt /HE 7199 FE(EE7 IR0l 4] BAEA F3FE vIAl
7= ofFhct. Bt oyl 7|9 AEsk) Y E7F FHSItH= Seog(2006)2] HAI9F &
2], @AolA 7]ge] Hlokes BEE A T njfo] AREdat TSk @itk 9
ofle Eell ARIBAES} 7|99l Heleart o QAR Qls) RPolA WA
(Endogeneity)°] U= 3% AFETS &= 7 Stk A7 AZ 4= 71 whizell, o]
AFolrtE A d R Pt HEC] SR E R ES 281t

SAMIEFES A2 o] A4S ER| FTEHHO ARPHA(Lagged
variable)7} S HLoHE ot} Zso] ARPASTE EHE B9, S5
O ARGy, ;. — )& QAR AAE 7HA1A] Elo] 7832 HE 7HAA "t
Eet 2, St ABBAR A y, 1 &y, THIFEEAE 7HE BS A A
E2 HOE 7IKA Hr}. Arellano and Bond(1991)= S3WH40] YIS EA5KL
YAFHTE D71 SIlA A2 T2l A 134 LS & =S o]t
ok WS AXSHEY, ol GMMARE(GMM difference) 79 okl gtk
ojd y; ;12 FAGC] E=FRTE ARGE, 7149 v B4 ue ARHES 5
5ff gl A E

2

Yijt — By + VYi ¢t —1 + Bl/}l—ﬁ R Ej.t + ﬁz)gj,t + ﬁi’,]j.t +0, +u;+ €t 21(2)

GMM=Z ©ol83lo] Hgs 4T 4F st 22 F 7K A4S s3sior &
(Roodman, 2009). A WA= Ii4H(Over-identification) 7] ot A=
Sargan A2 At ARG T B 47 WA drgiao] sk
B2 IpAPE 0] =7] digo] HafEo] 2EtA] AHY Bt Al el s, @

0] AV Aol BT E el Sl ARpGE Seluide] ZehY]

21) 7190l B B HoHuA}; she AAE &4 7199 AEF 9 gl #-24
Hog &g 4 ok I B0l AR PR AT HFHRecallol THEA #
d EAS AT 9 ol BlERt.



E3=8%+ M30H HM22

= o= QAR A VIS AP HtelH, Hiek S5e] AlRpof] et =
7k ekl AR Bl A, A, ] = 09 270 s = 291 39 P T
ZE|ojof jlith Yi gt — 27]' E:l]‘%‘l"i]\'] AEgt o= COU(AEi,j,tvyi,jﬁzfg) =00] g4

sl7] wEelE), Wk 27 Aol ZASE, Z covlAe,, Ac,,,_ ] = 00,
cov( A€, ti 0 —s) = 0] AR Rt} 0] AL AEg oA Szemise] A2
S a7k SMIEOIA) Qo EpHeE FEekA ek Hrh Aol o)

ol A7 hio] gk, Abgal @Ak 17] AP Aklo] ZAekT, 24 A VTe
2517 gierk

o] oA 2007K1 e 20156717 B2 7|0 Bt BRFNIARE olR
alo] A1 AR} 7Q9) BE4a0] HAE Jge e, 1 AT AN
o}, Ao WAnlam g o), Bamy 9 xjme} AAAE RS gels)
of 27T ZARe SlelgT. FRBolE iyl dude] ek 7 1
9] 719], 1e)7 AP QI P 9e Tstel AAe] Besa akE sl

1. 349 2sQ8n FHEANY

(Table 3)2 4] W B 71 71949 W& div] H=of| vjxls gl =t
FHEIE HolErh (Table 3)9] Z3(1)2 IHAMNPEEES, 2= Al
dRFE, 121 HY(3)2 SHOLSE AREato] 374t Adfolrt. 7t = AlEu]o
et Ak AN 3t I a2yt ol aviid o] Het iS4
Soke sheart A2 dojavhfid Lol AesiA| e HolErt. sheart AAF
X*2 411.76"*2 Ueht Aot 714 9] mid EX47i0] JaAE Qo 7
7123t wEbA Jolavhlid ol FE A= A= W HolE X
getee ngavpidrge] Atsial & & ek ZAFEAR(VIDE 1.04~2.05
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(Bt 1.59)2 F2 F==ololA a4 ke AY gtk & 4= Utk olsiolAl:=
(Table 3)9] 2¥(1)S ET2 3HEE =051 = 3t} 22)

WA, AJHFTETE 2 258(E, AT 28 WEd U] BEEI SteH,
ol 1% FEolA BAKCR |ofgt A oR YKt o= APAHLiu and Jung,
2011)¢} AJRte Ajolr}, thg 0=, Apito] HEE Wi ti] BEgs 2 v,
FRAALY B g0l EE, 1R AlgiEe] 225 mEollA B a7t ARk
H1go] &7 Uehgdrh BAHgo] 71919 HEs=eo] nXE IS HXutE R FGolA
BAACE ROJoA] gk A o& Yehgth T3 WS RVt 2 ARl &3t 7194
£ & oiu] HYg0] Hlg2 W FRS Bt

HAo] o] 83t g AEAGE 71E0 s HRE 7 Z2AE (Cluster) Wl o=

_4_4

7199 BEAE Gl TR $498 AUT Ytk BY A St 71AE el
ok A9l S3ks 7|95 Hlmslel Mgl fAMIS 71 Ao B 4 Atk B

A W 719E ST AT ST S ol LEsHA] @Al 42 SHA| =W
HELAPL HAFAE] 15 275 M 715/l woinh. ol HRlsto] o] A
Ae SHREELAE AMSShe M, AR-7IY-des HAE 3w PANBEET
(HLM: hierarchical linear model)2 Z-85to] AFAA L] HE4Q g3E =43519
o, (Table 3)9] B (4)°] 275 H531ct23) wi&d tiv] H g o] M4 #4t 5
of|A] AFQAZE FAO] AFA[SH= BlE2 9.7%=, ol= W& iH] B=9] 9.7%7F Azt
Ztolof| SJafa] WAES: ofu|gitt. AR F st AT AU Aol A Do E4== Hf
=9 tiv] H79] HlFo] Woxl= 22 E1d 4= Atk

WA} 5 3 0] 72 ERIst] Iste] (Table 4)°lA= HHI ©]2]9] AFIEAE A
1S ol-gsto] HAYo] H¥4=Q GIE 901t CR32 Markup X5 BAKCE {9
T FY ARE 7R Aoz YERdt MIRuE oA SRl AR Bl
A7} Aol ARG Aol 71Q19E ARIA| A 7] Hfsf EAAES DEiste] AT ETh

22) IR AR L 48,404.53%, 15 SEAI} EAH] eE=ri= 7MS v|zieikt
23) YAAEEFEL = F(Multi-level model) Fi= "?‘J‘EO“‘(Lmear mixed model)
ToREE E¥r}
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(Table 5)9] B3(1)< 541 ol ZAet 7190] BEATS, BRQE 59 o1 A
EAet 71900] BEXTE, BB [ 7RE AR 7190 BEATS BaTho st
o, ofi WiX|ulw o] g avier SARH Ukt E3F AR U/ bS] Baet
Solpbge] BHRE Befslel ARAAEY] ang AmEgron| O F4dvi:
(Table 5)9) BR@T} BRG] BIHH W7 22 Aol S5k 714LE o)
20 ] AR FHAIC] BRSOl AR BRI e A0 Uer,

(Table 3) The Effect of Competition on Corporate Demand for Insurance

(1) Benchmark ) ©)) 4)
fixed effects  random effects pooled OLS HLM
HHI 0.145* 0.078*** 0.045 0.090***
(0.038) (0.028) (0.032) (0.026)
asset -0.042™* -0.077%** -0.098*** -0.078***
(0.005) (0.003) (0.002) (0.002)
debt ratio 0.013 0.044* 0.102%** 0.046***
(0.013) (0.010) (0.011) (0.007)
share tgb. asset 0.173%** 0.227%* 0.254* 0.230*+*
(0.016) (0.012) (0.013) (0.008)
tax burden 0.985*** 1.310%* 2,477 1.330%*
(0.125) 0.121) (0.150) (0.079)
market size -0.023%** -0.015%** -0.013™** -0.014**
(0.007) (0.003) (0.002) (0.003)
chaebol 0.015 0.067*** 0.019
(0.015) (0.016) (0.019)
list -0.003 0.042%* -0.002
(0.008) (0.007) (0.009)
seoul -0.021** -0.009 -0.032%**
(0.009) (0.008) (0.009)
constant 1.942* 2.466"** 2.811%* 2.4927*
0.217) (0.096) (0.084) (0.097)
year dummy Yes Yes Yes Yes
industry dummy NA Yes Yes NA
N 70,905 70,905 70,905 70,905
R2/log liklihood 0.129 0.152 0.158 -9,245.182

Notes: 1) *** p<0.01, ** p<0.05, * p<0.1. 2) Clustered standard errors are reported in parentheses.
3) Dependent variable is the ratio of premium to sales. 4) Columns (1) and (4) are
respectively fixed effects panel regressions and hierarchical linear regressions with a
full set of year dummies. Columns (2) and (3) are respectively random effects panel
regressions and pooled OLS regressions with a full set of year and industry fixed effects.
5) See the text and Appendix Table Al for definitions and details.
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(Table 4) The Effect of Competition on Corporate Demand for Insurance:
Different Measures of the Degree of Competition

M )

CR3 0.067***
(0.022)
Markup 0.033*
(0.017)
year dummy Yes Yes
N 70,905 70,905
R2 0.127 0.145

Notes: 1) *** p{0.01, ** p<0.05, * p{0.1. 2) Clustered standard errors are reported in
parentheses. 3) Dependent variable is the ratio of premium to sales. 4) All Columns
are fixed effects panel regressions with a full set of year dummies. Additional
controls are asset, debt ratio, tangible asset ratio, tax burden, market size, but not
reported to save space.

(Table 5) The Effect of Competition on Corporate Demand for Insurance:

Subsamples
(1) () ©) @) (5)
HHI 0.149%** 0.182%*** 0.175™** 0.194** 0.079™**
(0.038) (0.040) (0.051) (0.035) (0.021)
year dummy Yes Yes Yes Yes Yes
N 64,323 52,447 27,135 38,497 69,494
R2 0.134 0.120 0.089 0.061 0.069

Notes: 1) *** p{0.01, ** p<0.05, * p{0.1. 2) Clustered standard errors are reported in
parentheses. 3) Dependent variable is respectively the ratio of premium to sales in
Column (1) ~ (3), the ratio of premium shown in manufacturing costs statement to
sales in Column (4), and the ratio of premium shown in income statement in Column
(5). 4) All Columns are fixed effects panel regressions with a full set of year dummies.
Additional controls are asset, debt ratio, tangible asset ratio, tax burden, market size,
but not reported to save space. 5) Columns (1), (2), and (3) respectively restricts the
sample to the set of firms which are observed for more than 5 years, the sample to
the set of firms which are observed for more than 5 consecutive years, and the
sample to the set of firms which are observed for 9 years.

o, A=} Bl a3t o I Vs st SAud RS 285}
I, o oRE FAHES AR il AdE ARPARE Aw(mar, ,
CR3;, .\, Markup;, )& A+&310] 370 B8 GakE F4Irt. wef 71ge] 2
871 AR P MIRIHAL S, ofHZIAIL @A B viEe] AR
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o] Qe m)d B, 0] Aol GRS WA 4 g] o]t ST
(Table 6ol LFEI el HAE A1l 7]9l0] Be7eage] Solulet
e u1d 5 9k

WA, (Table 6)9] BH(1) SANILFE 283t 24270l GMMAEEFo|
EFat] SIS Sargan AHEAL] BAHCR G54 Slojok shel, 2110 2
A AQAFBAA] 712HE14] Qolof ek, Sargan A% Aol TR pglo] 03890,
=35.604)% ThAIE Aok 2440] AR FIF/Ho] 7|2twA) eher neb mE
S5} SIS MR 4 ol E SAMYmolE FLwde] B7A7h
ETHSEA AGHY] o] 920 AT FBTAE Gl B EPuRe] 9 B
AL A QAR AL A4 Aae BR, 1A A1l gicke AiRbee
19 $-0lp220l14] 7125 T(Z=-17.8, p=0.000), 274 A7 }AHo] QIrhe ARIIL 717}
HA FIHZ=-1.558, p=0.119). Z, QAT 47193 BA: gl AOE et
of. GMMARERHO] 2427, A1) U] IS5/t £248 Bysart Be Aow et
Wt} 3t (Table 6)2] BRQ)IA B vle} Zo] AL AARFES} £245 B
287} 22 A0E ey, AQAAES BE5azt o AneAe] s T
o} slejet MARIE R ((Table 3] RR(1)2] Ak 4,
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(Table 6) The Effect of Competition on Corporate Demand for Insurance:
Endogeneity Issues

M ¥) ©) @)

dynamic panel fixed effects panel
premium to 0.359***
sales (t-1) 0.023)
HHI 0.135%**
(0.045)
HHI(t-1) 0.067**
(0.033)
CR3(t-1) 0.040*
(0.021)
Markup(t-1) 0.034**
(0.017)
year dummy Yes Yes Yes Yes
N 40,637 53,384 53,384 53,384
Wald Chi2, R2 440.68 0.135 0.133 0.144
Sargan® % X’ (34)=35.694 NA NA NA

Notes: 1) ** p<0.01, ** p<0.05, * p<0.1. 2) Clustered standard errors are reported in
parentheses. 3) Dependent variable is the ratio of premium to sales. 4) Column (1) is
dynamic panel regressions with a full set of year dummies and the Arellano and
Bond's GMM estimators which remove country fixed effects by taking first
differences. Columns (2) ~ (4) are fixed effects panel regression with a full set of year
dummies. Additional controls are asset, debt ratio, tangible asset ratio, tax burden,
market size, but not reported to save space.

FAAN] S Tt e s EjIsklo, 4k W Aol AEErE 7Y
o] Haa7) Aadiths 34237 QUEA ekt A9 Haaae] digt
FAAT= APATet AHHETE Seog(2006)0] THEH BAERHES] F7H= siE71Y
) 1= S719 714 At A4 xS, ol BQ] A=A avEtal 5190
o 2231 Liu and Jung(2011)2 E99] 312F4 aapt Aol A a5 7151
mizol] 7ol HekasE 7149 B AT 446kt Liu and Jung(2011)
oA AR A0l =R EYR= Seog(2000)°] ¥Rl "H] A=A avf g A
it o] Aol F4ETE Seog(2000)°] BRI Eelo] A=A Ayt AdolA= At
A & 73S AR

F7gae] dishAs thaat B2 201 7Rsditt. AR AT =2 AdReletd 7]

2> 7199 71411l thaste] ApARe] 7HAE QIstshAW(Bertand competition),
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AA7199] YAk Sfjol] th-g-ote] KpAR] AaleRE S4x6H=(Cournot competition) A
o] dutzolct. webA] 4] W 7ol AFSAIH 7199] nlgoly wiEdo] A 4
o], 71¥E0] HelR A& EY 7A/do] Qe diE S01, AFRt APg7aAgl AHet 7]

HAGEHIES SolAU, SRE oY AR s QR 5 oY AR ES
AQelis BEFAS SHoHAY, T HEET G841 RS 9402 A
g3} 7led/gdo] k. BEE APFEAel dhsdt Mk TtEa] E8op| Hoke 7l ¢
7HAI v AR, 7| 9E BAIZR] ofgo] BAy] ZAgol| foniet AR ZEsK= A
o= ZolHr.

30

in’
flo

fal

S FEYE I A AR B SAMERES AR 2N ARt 2A W
SHA| g BlEo] 240IA ARAE . ofofl ARMERH Wl sfgohe tite 7|43
o Sfgoiet Aot 59 Hieeade YT 4 /Ilrh29) I visd iy
HARE YR AuEH F35 2ol & Helr vt 7| AT B v T
5 WiEd oiv] 27t 7 vehdt FAIRCR, gty die] vied v 2
=] Bah2 0.15%R1 1 11 9] 7| Ae] A9 0.34%= FH oV A vErd
th25 "R, B4R miEd tiH] Hew gahe 0.36%= 719
(0.19%)H &0t 53] Z2u P viEd div] Hy= Fah2 0.14%= Hitfi7]
Ae] BEe Yot H|di AR dolu v F A e HAE A
A=l gt eokert Adid ez Rt ik 8 gEEsel o B fddol
WA 7hs7do] Qlof Eiof thet & Jridos w2 A 08 Foldh

HAe Q9 ofyz) AR E AEER 2olE Hlot difir| e, I

B

24) TR G-, J83 AgolEE AR Azt uiet 34 HeAE FARE ARE
E3 ¥4E ofych I8y KIS-Values &4 AlF, &, 20158 7|02 SFPES
AFsta o], BEERRA N ARMEY HeEZ

25) AR RA IAm ARH 79 TEXE 4.27%, FAT EF IATO[L FUA
AE 7199 BEAE 11.63%, 1812 difRr|ddde] 25" 7199 BEAE=
2.04%E AAZTH(Table 2)3%).
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RS, P QAGLE A o= J5E
< ARA W 13271 AtdollA FY S<Uell HHI B2 0.136°2% 1 2] HH0.061)e
H|sf S e HHI Bl 0.093%1 2657} AHJollAl, IAT A
kS HHI 0] 0.102%1 16970 AFiof| A Jigict.

o|AY B4 a0 AFAR LT} AR 513t XJolE Hol= 7ed|, I¥ohd A
FBAEY B2 8 JPERE Xjo|F Ho|=A|, HHY IolH, AEA= Jd
H 40 .0] Zjol& Aroh= 3 2217 1T a7t k.

Aol FY Folnt. divtr i

oV & 7Y

(Table 7) The Effect of Competition on Corporate Demand for Insurance:

Sample Split

(1) ) Q) 4) () (6)

chaebol non-— kospi non— list non-—

chaebol kospi list
HHI 0.202** 0.144%* 0.060 0.153%** 0.126** 0.149%*+*
(0.088) (0.039) (0.069) (0.040) (0.053) (0.045)
asset 0.002 -0.043%** -0.008 -0.042™* | -0.034™*  -0.043™*
(0.030) (0.005) (0.015) (0.005) (0.011) (0.006)

debt ratio -0.106** 0.015 0.025 0.011 -0.003 0.015
(0.054) (0.013) (0.032) (0.013) (0.030) (0.014)
share tgb 0.019 0.175%** 0.003 0.178*** 0.097** 0.181%***

asset

(0.070) (0.016) (0.038) (0.016) (0.039) (0.017)
tax burden 0.131 1.014%+* 0.173 1.039%** 0.185 1.174%
(0.274) (0.129) (0.215) (0.133) (0.151) (0.150)
market size -0.021 -0.023%* -0.014 -0.024%* | -0.022**  -0.023***
(0.024) (0.007) (0.011) (0.007) (0.011) (0.008)
constant 0.797 1.958%*** 0.789 1.983™* 1.669™+* 1.993%*
(0.901) (0.224) (0.481) (0.229) (0.418) (0.245)

year dummy yes yes yes yes yes yes
N 1,444 69,463 3,029 67,878 8,245 62,662

R2 0.0002 0.129 0.120 0.008 0.078 0.118

Notes: 1) ** p<0.01, ** p<0.05, * p<0.1. 2) Clustered standard errors are reported in

parentheses. 3) Dependent variable is the ratio of premium to sales. 4) All Columns
present fixed effects panel regressions with a full set of year dummies. 5) Columns
(1), 3), and (5) respectively restricts the sample to the set of firms which are
affiliated with large business groups(so called Chaebol), the sample to the set of
firms which are listed in KOSPI, and the sample to the set of firms which are listed
in either KOSPI, KOSDAQ, or KONEX.
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(Table 7)& ek 49 B GIE 245 Aafolct, iU 4471
91910l Agglo] WEE/} Eoa% HH4ast B Aako] YA, olefet AT ]
TR QU 44 7|90olA] o Faishl UeRdth20 g Hasat ¢
AL, AlFE, ARITE S0 EAH 0w Rolgt 8-S Holx] gHAe, AAwe}
Rl gl wiet whee et thiny| gl 1Es 49I13270)9] HHI Ha
£ 013622, HA] BFH0.063)R} 5 ) oy vt webd Hhes| g 44 7|9
2 o) W] st ol B0 thestsd] 424el Aoz Fojdr)

theoz, mAT UG B9 AGPEI BESR) R JFL v
W, T3 ROl Relsh S Ukt g1 B9 of 397
kP71 4190 QAL HlA QPgolols BTAY WatE 91 Ei 7182 Ay

SHA] EAY, o5 B2 thgsh= Aol &52Q1 Ao g EolHrt (Table 7)9 &
F(G)ollA Hiz ulel o] IATETE ofe} FAGT} FAURS: I 7| FHTe] By
F= ARAAR T YR ¥ES-E Hol=t|, ol AN AP ATt ZAT FAM] A
7199] A7l gt 14T} e o] thigt 2jolE Hojitt.

g, o] Ao A TR AZRAL KSIC 23] 71& 2470 AlAio s FE7Ms53t
o} KSIC 299] AFAEE A3 0] B auts 3795 Aat, 1471 ArdollA 4t
AL FGA157T K F55 Zhom, o= 770 AdollA] 10% WollA BAZ L.
2 {3t 2 0= Yrhth ARAARE] ko] ARAIRIEER tha Aolsh, Hojw 4
A W ARl HE4a 5 Ftith: o] 28 AX ANt At TEE|A] gIgict.27)

26) TEAANE A BN QURITEAAT B 2 B4R Tyl e 2
W57 52 9 ool Jgune dhterlgutels St 2AAULIUsE 2018
7% BA O 7R B A 39 102 9 okl 3270 Weasalk 13327
ABEAA 719U Atk

27) 2470 AYghE SgANE 83 A A3 Fss
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QIEZALE e 7] TV O = ARIBAETE 71949] E=a0] vlRl= d3ke A5t

Rt AR EE AR W KSIC AARER 43970 AR}, 10,90871 714, 719-9= 5
A & 70,9072 FH3E ExtFeidel, 24713 20073014 20158714 97id
Ik 4739 Hele=gavE 76k flste] 1avhdn gyt 3 SIS
HebH o7 &-8519]tt.

AT AR W ST 2SR 7|92 uie dib] Yl ws S7ISHIT vy
Zohd, AFY Ul BAe] A BeErE 7199 miE tiv] HYlme AAasigid 471 &
A= AP Liu and Jung, 2011)9] E49Z23e} AREETE Liu and Jung(2011)
AR AN AEASA ArE ol-851o] A Wi Aol A FLr= AsE AT}
o] AH Y] A&l #oHE USIGAH. oI5l W=, A W AAo] HefEeE B
Fol M Ak, § 719o] HgHHES 58 AETS =T, A7 i
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o3t A 71gol 4] Wi B/l ti8et A keA HEE B85 )= ol
& 707 Holt},
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A B} 22 F20] 7Fssith AR Wi 7o) A siAE 7149 wirlgolu uiEy
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Appendices
{Appendix table 1) Variables and Sources
Variable Description Source
. Ratio of premium to sales x 100, where
premium to . _ . .
sales premium = premium in income statement + KIS-Value
premium in manufacturing cost statement
HHI Sum of squares of market share calculated in | Korea Fair Trade
terms of 5-digit industry classification(KSIC) Commission
Market share of the three largest firms, Korea Fair Trade
CR3 which is calculated in terms of 5-digit Commission
industry classification(KSIC)
Markup Sales divided by sales cost KIS-Value
HHI(t-1) Previous year HHI Korea Fa.1r Trade
Commission
CR3(t-1) Previous year CR3
Markup(t-1) |Previous year Markup KIS-Value
asset Log asset KIS-Value
debt ratio Ratio of total liability to asset KIS-Value
share of Ratio of tangible asset to asset KIS-Value
tangible asset
tax burden Ratlo of ta)fes and dues to sales, where taxes KIS-Value
include an income tax
. Log output at the m(.iustry level, Wh§r§ Korea Fair Trade
market size |output is calculated in terms of 5-digit Commission
industry classification(KSIC)
chaebol 1 if a firm are afflhated with large business KIS-Value
groups, 0 otherwise
. 1 if a firm is listed in either KOSPI,
fist KOSDAQ, or KONEX, 0 otherwise KIS-Value
seoul 1if a beadquarter is located in Seoul, 0 KIS-Value
otherwise
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Abstract

The previous literature examined theoretically the existence of strategic
demand for insurance and the effects of the product market competition on
corporate demand for insurance. This paper examines the effects of product
market competition on corporate demand for insurance. In order to test the
relationship, we rely on the firm-level financial data which includes 10,908
firms in 439 industries classified according to the 5-digit Korean Standard
Industrial Classification from 2007 to 2015. We adopt the fixed effect panel
model together with the difference GMM, merging the firm-level data with the
market competition measurements by Korea Fair Trade Commission. Contrary
to the existing research, we show that stronger product market competition is

associated with greater premium to sales ratio.

% Key words: Corporate Demand for Insurance, Product Market Competition
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(Figure 1) Term Structure of Lapse Rate(2007~2016)
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0.35
X(t)
0.3
WA, —U
028 17— (t)=x{t)+a(t)
~ — W T)=X(T) ot
0.2 \A < A A
0.15 kvfw-k‘!.\
0 .
0.05
0 TN YT T T TR T RTT T W Igr T 1Se® T TT T 1T TINDT T TT TN T T T T I NI TT IR T RT TN O W AN CNPL T T anl
0.05 0030606481215 18212427 3"3336394245485.15457'6 6366697.275788.184 9
' (year)
-0.1

z(t)e AUIES USStHA FAE B9 £ e 7R FdEE
Ornstein-Uhlenbeck processg& m2ral 73} B
& Ornstein-Uhlenbeck processolA i) D 2713z (0))2 022 7313tk a
£ B3| H&EE(mean reverting speed), 05 A& HEHA}, Z(1)E JUTHC
2 7F¥shH Ornstein-Uhlenbeck processe= tha3} 2tt.17)
dz(t)= alu—az(t))dt+odZ(t) @)
dz(t)= —ax(t)dt+odZ(t) ®

15) E. Biffis(2005), p. 5.
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sH FE ARittingd 5= ATE FAREN(C()E 57951 ol mliEsto] s
A(@))E == 4= 1AL, SiAIEE ol8shd 424 (23)9] siAlE B3 o8 = Ut

ARAoRE= Angd A&S siXFgoR L8ole (MW A8k 7hssith
[FRS 17 HHRA B7} A] ARH 0 2= dF5ES YHR A5 ol A% JH
9] sfix|eo] opd o4t PO x| LB 7hsslch ThA| el HETIAMe] B
A A ES YEE S 75T B9 ol HIE SiR[g o g E8oto] 424] (23)9] oA
& 2PE ol8% 4= Qick

24) 13{y=ax+b), 22Hy=ax’+bx+c), 3% y=ax’+bx’+cx+d) 5 ThIRt TF}4] 7Fssit.



134 EEEEEER LR

S IFRS 17 48 4] A9, S48} 2 Hsixe] uagude] 243 ol &
2 i Vs i 980 BE HRE Teistolof shu], A5go] i AR Bt
2 hEAE Rofsie] uXARLe] 2N STl 29 T X1 E o)
A2 274 4] BYSIAL) YR EL ojRo) RE Hus Wy 4 S Zolh

ot

2. oiX[g AlLiE|R2] 4Y

2 Lo 7HEHL o] 83lo] BTN AL xS Six|g o= gga}
of20) SRl & AU L5 /35t BSARe] WiF HREE 7L YA 7] whHzel
B/ ol A FARE 2007958 2016W0714] HEEFSIAL A7 |70 Bt fAES
E-83to] SRS ARSIt BreE AsiRleS B-8sto] T4t s FAlRk
= U

(Figure 3) A(t) and C(t)
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{Figure 5) The Result of Martingale Test
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Abstract

The needs for calculating more precise lapse risk are increasing as lapse risk
will be newly applied in risk adjustments and risk categories when IFRS 17 and
K-ICS (Korean Insurance Capital Standard) will be introduced. This study
researches a stochastic lapse model which can be used in computing precise
lapse risk in IFRS 17 and K-ICS.

We defines continuation function and force of lapse, and we derives a
stochastic lapse model which can be composed by a stochastic term following
Ornstein-Uhlenbeck process and a trend term presenting lapse term structure.
This study derives three lapse models according to constant, dynamic, and
stepwise standard deviations. The models can reflect term structure of lapse.
This study generates 1,000 stochastic lapse scenarios for 240 months using

force of lapse by simple method.

% Key words: Stochastic lapse model, lapse risk, risk adjustment, IFRS 17,

K-ICS
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