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{Table 1) Surcharging Special Rate on Luxurious Automobiles

The financial service commission imposed a surcharging special rate on the luxury cars when

the repair costs is over the 120% of the average repair costs only in the collision coverage.

Ratio of repair cost
over the average less 120% | 120~129% | 130~139% | 140~149% | over 150%

repair costs

Surcharging special rate - 3% 7% 11% 15%

Source: Financial Service Commission(2015a)
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(Table 2) Name and Definition for Variables

This table represents the list of variables used in the empirical analysis and their definition.

Definition
Name — —
Collision coverage Property damage liability(PDL)
Loss ratio Loss ratio in collision Loss ratio in PDL

Foreign car

Ratio of foreign cars in
collision

Ratio of foreign cars in PDL

Num. of Accident

Logarithm values of the
number of accident in
collision

Logarithm values of the
number of accident in PDL

Premium

Logarithm values of premium
in collision

Logarithm values of premium
in PDL

Male driver

Ratio of male drivers in
collision

Ratio of male drivers in PDL

Unemployment rate

Quarterly unemployment ratio

Spring = 1 if spring, 0 otherwise
Summer = 1 if summer, 0 otherwise
Fall = 1 if fall, O otherwise
Winter = 1 if winter, 0 otherwise
Trend = 1 if January in 2012, 2 if February in 2012, ... , 36 if

December in 2014
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{Table 3) Descriptive Statistics

This table presents the summary of panel data of auto insurance from 10 insures which
represents 93.2% of the Korean auto insurance market, The data is monthly panel dataset from
2012 to 2014,

Samples
Coverage Variables All 2012 2013 2014
Mean (Standard Deviation)
Loss ratio 0.759 0.650 0.772 0.854
(0.143) (0.143) (0.087) (0.112)
Foreign car 0.048 0.031 0.054 0.059
(0.021) (0.018) (0.016) (0,016)
Collision Num, of Accident 8.815 8.775 8.817 8.852
(1.129) (1.109) (1.179) (1.107)
Premium 23.006 23.058 22,948 23.011
(1.191) (1.218) (1.199) (1.163)
Male driver 0.747 0.752 0.747 0.743
(0.023) (0.021) (0.024) (0.023)
. 0.842 0.832 0.845 0.849
Loss ratio
(0.095) (0.102) (0.083) (0.100)
Foreign car 0.040 0.025 0.043 0.050
(0.017) (0.014) (0.012) (0.014)
. 9.177 9.129 9.187 9.215
PDL | Num. of Accident | 55) (1,037) (1.103) | (1.057)
Premium 23.275 23.190 23.286 23,348
(1.124) (1.143) (1.137) (1.093)
. 0.755 0.759 0.754 0.750
Male driver
(0.021) (0.019) (0.022) (0.021)
Unemployment 0.033 0.032 0.031 0.035
Rate (0.004) (0.004) (0.004) (0.004)
Spring 0.250 0.250 0.250 0.250
(0.434) (0.435) (0.435) (0.435)
Common Summer 0.250 0.250 0.250 0.250
. (0.434) (0.435) (0.435) (0.435)
(lehsm | 0.250 0.250 0.250
and PDL) e (0.434) (0.435) (0.435) 0.250
Winter 0.250 0.250 0.250 0.250
(0.434) (0.435) (0.435) (0.435)
Trend 18.500 6.500 18.500 30.500
(10.403) (3.467) (3.467) (3.467)
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(Table 4) Test of Multicollinearity?)

This table presents the results of the testing multicollinearity using VIF test. According to the
results, the variables of Num, of accident and Premium suffer from Multicollinearity, Thus, the

variable set contained in the model 2 is preferred to model 1.

Variables Model 1: VIF Model 2: VIF
Foreign car 2,330 2.320
Num, of accident 90.820 1.440

Premium 89.890

Male driver 1.370 1.230
Unemployment rate 3.400 3.280
Summer 2,400 2.350
Fall 3.830 3.750
Winter 4.790 4,720
Trend 3.030 2.690
Mean VIF 22,440 2,720
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(Table 5) The effect of foreign cars on loss ratio: Collision coverage

This table presents the empirical results from a fixed effect model. The results show that in the
case of ‘coverage for damage to your auto(collision coverage)', the increase in the proportion of

foreign car raises the loss ratio,

. Model 1 Model 2
Variable — -
Coefficient Std. Err. Coefficient Std. Err.
Foreign car 1.279 0.477** 1.890 0.490**
Num, of accident 0.651 0.044** 0.520 0.041**
Premium -0.257 0.042*
Male driver -0.815 0.638 -1.162 0.668
Unemployment rate 6.657 1.816* 4.656 1.878*
Summer -0.027 0.014 -0.034 0.015*
Fall 0.024 0.018 0.006 0.019
Winter 0.062 0.021** 0.043 0.021*
Trend 0.003 0.001** 0.004 0.001**
_cons 1.187 0.936 -3.271 0.612*

Note: (1) *, ** indicates statistical significance at 5% and 1%, respectively
(2) Fixed effects are used for both models based on Hausman test
(3) Number of sample size is 360
(4) R* =0.722 for model 1 and R? = 0,692 for model 2
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(Table 6) The effect of foreign cars on loss ratio: PDL

This table presents the empirical results from a fixed effect model. In the case of property damage
liability(PDL), the empirical result does not show statistically significant relationship between the
increase in the proportion of foreign car and the loss ratio unlike the collision coverage. The
results of this paper support the government's policy implemented in 2015 on automobile
insurance premium regarding special rate surcharging on luxurious (foreign) automobiles,

. Model 1 Model 2
Variable — -
Coefficient Std. Err. Coefficient Std. Err.
Foreign car -0.827 0.431 -0.645 0.447
Num, of accident 0.547 0.035* 0.488 0.035*
Premium -0.194 0.035**
Male driver -1.364 0.496** -1.786 0.511**
Unemployment rate 1.565 1.242 1.772 1.294
Summer -0.009 0.010 -0.008 0.010
Fall 0.007 0.012 0.005 0.013
Winter 0.052 0.014** 0.052 0.015**
Trend 0.000 0.001 -0.001 0.001
_cons 0.052 0.014 -2,307 0.487*

Note: (1) *, ** indicates statistical significance at 5% and 1%, respectively
(2) Fixed effects are used for both models based on Hausman test
(3) Number of sample size is 360
(4) R? =0.585 for model 1 and R? = 0,549 for model 2
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Abstract

The purpose of this paper is to empirically examine whether the
government’s policy on automobile insurance premium in 2015(surcharging
special rate on luxurious automobiles) is justified under the circumstance
of rapidly increasing foreign cars. The paper applies the fixed effect
model by using monthly penal data of insurance companies for three
years from 2012 to 2014. The empirical result demonstrates that in the
case of ‘coverage for damage to your auto’, the increase in the
proportion of foreign car raises the loss ratio. In the case of ‘liability
coverage on property damage’; however, the empirical result does not
show statistically significant relationship between the increase in the
proportion of foreign cars and the loss ratio. The results of this paper
support the government’s policy implemented in 2015 on automobile
insurance premium regarding special rate surcharging on luxurious

(foreign) automobiles.

* Key words: foreign (luxurious) cars, automobile insurance, loss ratio,
fixed effect model
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(Table 1) market status of whole life insurance(based on Dec. 2016)

[ 30 EEEECCRIR R
The table shows the information on the types for whole life insurance in Korean life insurance
market as of Dec. 2016 and the unit-linked products are not included in this information
interest sensitive product fixed interest rate product
classification GMSB GMSB " low surrender
traditional3)
guarantee non—guarantee value
sales product
big3 3 companies 3 companies 1 company 1 company
domestic 9 companies 3 companies 4 companies 8 companies
foreign 3 companies 3 companies 5 companies 3 companies
pricing(assumed) interest rate
big3 2.50% 3.00% 2.75% 2.75%
domestic 2.50%~2,90% 3.00%~3.10% 2.60%~2.85% 2.50%~2,90%
foreign 2.50%~3,00% 2.50%~3.,25% 2.50%~3.00% 2.75%~3.00%
minimum guaranteed interest rate
big3 1.0%
domestic 2.0% ~ 1.0% -
foreign 2.0% ~ 1.5%
Source: website of each company in December, 2016
A S E dukgalE o] F=2 Bzl HR1aL, o] F 5215 % GMSB
ZINE AR FALBLE, FUGEE GMSBU| HEFAE £O= Aol
SAE ek 53] A ATA R R 20159 FH7|of E2A17F R, 2 AF
§ GMSBU| R EFALE-L 514 Mol ubat 20164 Zof E A= e}
9] ol M Hwl Fel %Y GMBRESYS 71 gho] Tujsta 9, o R
A A FAIED, ARFARY, 25 E GMSBU|EFE o= uiefEth
20109 129 & 7| E 02 HGOo|& FES 2.50%00 A 3.25%7HA] ZAEE| O] Qlont
A&HQ) AFe) JFOR FF 5 24W Ao BekE EI Fo A5
FTAEH Y HAEZFl &2 i 10wl A 2.0%%] A L= LrEhaL Qlch,
3) SRR LEY A AWASAEAES ERSHA g Aol Tsto] ZAHA A
ZAHHS Fujjstis 3]Ake] A oo g AulEA WIS Fujsof g
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A 21,0007 FEjAUE )& AFHE-SEY] O&GO] Tigt time value costE A4k
3 ZhS VIVOGE HEABPZ|&2 gheh pyEpPiominstio s azto| atel
Deterministic A|Ue] Q&2 AF&3E Fpe] A 7HR], PVEPSohestic .1 0007) Z2] Al
U] @ & A& 1,0007 9] FPe] @A7ER] 2kl 3w VIVOG: PVEPPeterm it
oA PYFPtet o] ot A4et gho 2 thg 3t o] Aot

VTVOG= PVFPDGtcrministic_ E[PVFPStochaStic] ©)
— E[PVFPDeterministic_ PVFPStochastic] 7)

V. BMYE 9 1Y
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(Table 2) products for analysis

This table shows the details of the information on whole life insurance to be analyzed.

classification fixed interest rate product interest sensitive product
traditional GMSB guarantee
product
low surrender value GMSB non-guarantee
sex: male face amount: KRW 100mil.
model point |age: 40 payment cycle: monthly
payment term: 20year benefit term: whole of life

surrender value (low surrender | GMSB guarantee: minimum

guarantee value product: 50% surrender vale |surrender value
during payment term) GMSB non-guarantee

ricin

pricing 2.50%

interest rate

minimum _
~ 10year: 1.5% /

guaranteed 2.50%
10year ~: 1.0%

interest rate

expected annual 4.0% during payment term
lapse rate (Low surrender value product)
expected the 8th life table

mortality/mor

bidity rate

(al): 10/1,000 of face amount in the 1st year

acquisition (a2): 100% of yearly net premium
maintenance
expected during payment | (B1): 1.5/1,000 of face amount each year
loadings term (B2): 8.0% of premium each year

aft z t .o
;1 cf paymen (83): 0.5/1,000 of face amount each year
erm

others (B5): 2% of premium each year




I =aizses xesd ms

2. 718

7). 187

HSHE Aoy =4 £4& 3] Asid= EaA kS sl Al 24
7Fedt Ausgol tigt Aol A= ofof st FE5E oS5 flste] HaA
ofll tigt FA# Bl B A 71 Sol Basith & o= 2010 6d T
7128 AlelARES REYR fSH Alube] 29l Libor Market WS ARE-3HRL
oh. HSHE 24 flsto] Ao siAlE, Al AdE, =7 E e T
O 7M=& AR, = 4 A= EEEE 242 AT 7 ol 5

1st yr 2nd yr 3rd yr 4th yr Sth yr 6th yr
20.0% 12.5% 11.4% 7.3% 6.8% 6.4%
7th yr 8th yr 9th yr 10th yr 11~20th yr 21th yr ~
6.0% 5.6% 5.3% 5.1% 4.0% 2.0%

(Table 4) expense assumptions

acquisition expense maintenance expense
direct 40% level of
commission® acquisition loadings 70% level of
other indirect 40% level of maintenance loadings
expense acquisition loadings

(Table 5) mortality and morbidity rate assumptions

category mortality and morbidity rate
death rate 80% of the 8th life table
disability rate 100% of the 8th life table

5 HPRGYIL oF HAL 2 olF e AN IS AS
6 A AF g 2ol AR 2ol 5w AT olx] Fohg 197 v
A 7P
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(Table 6) others

category others
crediting rate interest rate scenario - 0,60%p
inflation annual 3.0%
tax 22.0%
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7) Eling(2013), p. 9 &%
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(Table 7) dynamic lapse scenario 1

This table shows how we determine the dynamic factor that will be used to calculate the

dynamic lapse rate (scenario 1), The Gap is the difference between return on investment and

pricing interest rate,

Gap?®) dynamic factor
Gap < -3.0% 50%
(— Gap— 0.5%) }
- 0, > i 0, — = - -~ -7'77
3.0% ¢ Gap < -0.5% {1 50% x 3.0% —05%
-0.5% ¢ Gap < 1,0% 100%
(Gap— 1.0%)}
0, 0 i ALY
1.0% < Gap { 5.0% {1+50% 5.0%— 1.0%
5.0% < Gap 150%

(Table 8) dynamic lapse scenario 2

This table shows how we determine the dynamic factor that will be used to calculate the

dynamic lapse rate (scenario 2). The Gap is the difference between return on investment and

pricing interest rate,

Gap dynamic factor
Gap < -2.0% 50%
(— Gap— 0.5%) }
-2 00 . < -0 59 —50% X ——= 7
2.0% ( Gap < -0.5% {1 50% 2.0%— 05%
-0.5% ¢ Gap < 0.5% 100%
(Gap—0.5%) }
0 : 0 1+50% < ~——=—"2/
0.5% ( Gap ¢ 2.0% { X 0% = 05%
2.0% < Gap 150%

8) FE|Ao](Gap) = FAEY

B - AEol&25%
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A HFof gigt BSH-8S Yehl = 7| 22 ARg-starA} jieh
FUAEY FARYY BEU G BEY AR LS (Table 9) 7} ek,
(Table 9) guarantee costs of ISP whole life insurance(basic analysis)
This table shows the result of the guarantee costs for ISP(interest sensitive product) whole life

insurance, PR-GMIR/GMSB/GMDB = the each guarantee cost based on present value of
premium and here, T-GMSB is defined as the sum of PR-GMIR and PR-GMSB,

GMSB guarantee GMSB non—guarantee
PR-GMIR PR-GMSB T-GMSB PR-GMDB PR-GMIR PR-GMDB
5.2% 5.5% 10.7% 5.4% 5.2% 5.4%

GMSBEZEAES 749, HAol&ET U HANASFFHZ] A5+
GMIRY]-§- & GMSBY]--0] W5 HhA&}7] ] of] 1 o17to]| 4] GMSBIR 53 AHE-2]
PR-GMIR ¥ PR-GMSBE &3t 7F-2 T-GMSBZE UEU 7| 2 3} T-GMSB7| 3]A}9]
SR AY7Feh o= Qi) 7] BB Ao A PR-GMIRS 5 202 At 742 e}

Wil Qa1 Hxf BE F|A7} o] ¥]-8-S Hslal Qlrk I PR-GMSBL= 5.5% = ZHA]
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PR-GMIR ¥ PR-GMDB+= GMSBE.Z o] H.2} A glo] FUsHA| A& E =1, o]
= GMIRH|-§-2 F-AJo]&o] HARFo|FH T} Wopr] A3 GMSBR|E 54

AE GMIRS B35 7] wj&oltl GMDBH|&-S GMSBEZEFo|u w|HZF oL}
HE GMIRO| A AYFLE 7|22 st 9, ® AAF gGgo] azdEo] ¢
HEF RS AR Hohs 9ol st R SRRl A AlE-ste= H A A]

e B o 5ol w7 gl7] el 11 vlg-o] FdsHAl UrER AL Sl

(1) ZM=ES0E Halol| TE 23H|E Ha}

71224 0NA A8l e A RS olE2 FA dANA 71 wel ARg-st
I 9= 104 0]8} 1.5% / 10 23} 1.0%0| 1, 2| #] 5 20| H3lo| u}2 HZH|
9 &= 2] fI8f HAETolES 1049 olsf 2.0% / 101 23} 1.5%=

A 2P AAstel nzhE R4S Sestelon] 1 ATks (Table 10)0]

(Table 10) guarantee costs by minimum guaranteed interest rate

This table shows the result of the guarantee costs for interest sensitive product whole life
insurance according to the change of minimum guaranteed interest rate(MGIR). The MGIR for
case 1 is 1.5% less than 10yr and 1,0% more than 10yr, The MGIR for case 2 is 2.0% less than
10yr and 1.5% more than 10yr.

MGIR GMSB guarantee GMSB non—guarantee
PR—-GMIR | PR-GMSB | T-GMSB | PR-GMDB | PR-GMIR | PR-GMDB

case 1 5.2% 5.5% 10.7% 5.4% 5.2% 5.4%

case 2 9.0% 3.8% 12.8% 3.8% 9.0% 3.8%
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(Table 11) guarantee costs by pricing interest rate

This table shows the result of the guarantee costs for interest sensitive product whole life

insurance according to the change of pricing interest rate.

pricing GMSB guarantee GMSB non—guarantee

interest rate| PR-GMIR | PR-GMSB | T-GMSB | PR-GMDB | PR-GMIR | PR—-GMDB
3.0% 5.0% 8.1% 13.1% 8.8% 5.0% 8.8%
2.5% 5.2% 5.5% 10.7% 5.4% 5.2% 5.4%
2.0% 5.4% 3.1% 8.5% 2.8% 5.4% 2.8%
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(Table 12) profitability by guarantee structure(basic analysis)

This table shows the result of the NBM and premiums for the basic model point by different
types of whole life insurance.

gSL:,’aJ;Treee details NBM premium
interest sensitive GMSB guanratee -1.04% 252,000
product GMSB non-guarantee 4.07% 252,000
fixed interest rate traditional 3.88% 252,000
product low surrender value 6.69% 216,000
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(Table 13) sensitivity analysis results of interest rate scenarios

This table shows the sensitivity analysis according to the change of interest rate scenarios,

interest sensitive product fixed interest rate product
interest rate scenario GMSB GMSB » low
traditional surrender
guarantee | non—guarantee
value
PR-TVOG 4.84% 4.69% - -
base
NBM -1.04% 4.07% 3.88% 6.69%
scenario NBM 2.80% 6.69% 9.12% 12.28%
100bp down | PR-TVOG 3.53% 3.38% - -
scenario NBM -5.73% 0.48% -2.12% 0.20%

ol AHE TIZHE B4 ATl A B 4= Qo] el wsfe] 2 et
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WgEst B e e B
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(Table 14) sensitivity analysis results of lapse rate

This table shows the sensitivity analysis by the different lapse scenarios.

interest sensitive product fixed interest rate product
lapse scenario GMSB GMSB . low surrender
traditional
guarantee | non—guarantee value
base -1.04% 4,07% 3.88% 6.69%
lapse shock!?) _
-1.79% 3.23% 3.16% 5.83%
of 1st year
lapse 25bp up -1.76% 3.64% 2.53% 7.73%
lapse 25bp down -0.17% 4.37% 5.50% 5.56%
lapse shock!?) after
-1.71% 3.99% 2.75% 5.36%
payment term
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(Table 15) sensitivity analysis results of dynamic lapse scenarios

This table shows the sensitivity analysis by the different dynamic lapse scenarios,

interest sensitive product | fixed interest rate product

dynamic lapse scenario GMSB GMSB traditional low surrender
guarantee | non—guarantee value

PR-TVOG 4.84% 4,69% - -

base NBM -1.04% 4.07% 3.88% 6.69%
dynamic lapse | PR-TVOG 5.92% 5.32% 1.71% 1.98%
scenario 1 NBM -2.11% 3.44% 2.18% 4.71%
dynamic lapse | PR-TVOG 6.63% 5.95% 2.47% 2.85%
scenario 2 NBM -2.81% 2.80% 1.42% 3.83%

(Table 15) o 4] B 2] A5 F 2] 79 GMSBRZFo] GMSBA| B2 wrk 4=
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S
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Abstract

The costs of GMIR and GMSB are not properly recognized in the
perspective of both current pricing and current reserve provision. Under
IFRS17, the burden of O&G will be valued using risk neutral scenario.
In the perspective of IFRS17, this paper calculates the costs of GMIR,
GMSB, and GMDB for whole life insurance products by different
guarantee type. This paper also performs the profit test under IFRS17
and MCEV principle.

When GMIR is higher, the cost of GMIR (PR-GMIR) increases, while
the cost of GMSB (PR-GMSB) and the cost of GMDB (PR-GMDB)
decrease. However, the total cost of insurer (T-GMSB) increases. When
pricing interest rate is higher, PR-GMIR changes slightly, but PR-GMSB
increases significantly.

The profit of GMSB product without guarantee fee is lowest compared
with other guarantee type products due to the consideration of O&G
burden. The profit of the dynamic lapse rate model is lower than that

of deterministic lapse model.

* Key words: IFRS17, dynamic lapse model, guarantee cost, profit test
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Abstract

This paper investigates the choices of R&D risk in a mixed duopoly
market, where public and private firms compete with differentiated
products and R&D investments. We then examine the effects of
privatization and provide policy-relevant implications. The main findings
are as follows: first, both expected consumer surplus and expected social
welfare increase more with the R&D risk of public firm. Thus, public
firm chooses a higher R&D risk than that of private firm, and the
difference of the choices of R&D risk between two firms increases as
product substitutability increases. Second, private firm chooses a lower
R&D risk than the social optimum in a mixed market. Therefore,
government should not only encourage the private firm to choose a
higher R&D risk, but increase the intensity of market competition. Third,
privatization policy induces profit-oriented privatized firm to choose a
lower R&D risk. Thus, government should provide R&D incentives to

encourage the firms to choose higher R&D risks in a private market.

% Key words: mixed duopoly market, R&D risk, privatization, social
optimum, product substitutability
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2. 24 7F8

(Table 1) Demographic and Financial Assumptions

Past : Wa ) :
Current S Entry Retirement o€ Discount Retirement
Age SSLe Age Age Increase Rate Rate
. Period & Y Rate
0 30
30
5 25
0 40
40 b) 35 Reflecting
10 30 the bond
15 25 _ credit Reference &
55, 60 3% ratings and :
0 50 Adjusted
expected
5 45 remaining
10 40 service year
50
15 35
20 30
25 25

6) PVFB Z7}&(ratio 7|9)2 EA A|Fo|Lt AFSlo| A2 PVFBE 10002 AAsla T}
Aoy Aol Aol pviBS] Al 7|15 UEhd Aot o5 4bERrel Sle
BRAFE HAHATNS Falr] 913 WeE AHgE o] Fe] Zof upet E7]
ToI7F AFEERE PVFB F7HE: ®Eol 9% vAA =t

2 1]



ot 9] (Table 2) &} At} Aol cOMIQl H$- &S A
o] AAOY W 3.00%, AAAY W 2.420%, 1Y W 2.08%2 JPEZ o] SHFILE

Fel WolAE A & 5 9

.41

(Table 2) Discount rate applied for future benefits

Retirement Expected Remaining Eanel Creelil Retiings G
Age Service Year AAO AAF AAA overnme
nt Bond
55 9.48 2.96% 2.62% 2.41% 2.07%
60 9.71 3.00% 2.64% 2.42% 2.08%

Note: current age 30 assumed

A, HAEL 20159 BATPL U WIS FH R A Bed5to] A4
o). FA|5he vhe} o], AU HEHAELS HIAH o] A AR
of 2Aske] A2 BAR FUAY EHE Mot U] Tk webA 92
L o2 ngste] A& AR ATA oS ZYHAF ol S FE
52 g3} vlmste] 242k A3t o2 913 BAEQ015] ATFATE AHES
712 gk 3k BA ARet FUAFEAAL, DEEHEAAS S B
stof sadll o)Ak oM AFLEAL F BAPEA HARE HAsto] HlxpuA

&S ST 19 F8 AAE 2 = ofF (Table 3) 22 .ofdy, wa}

7) FHEEA) =R 3] A (K-IFRS 10193) 7] 22 4] o] EJrEW &L Aw W(EA AR A o
ARt Rt eSS T SFEAO] AEelES AR eR
- g3ict, AFANFY A7l whet 20179 W PVFBE AFESH] Q184 2017d
71% I Al ES A8ttt ok, s AR 9] A A A (deep bond
marken)©] gli= Aol FE3A AFFAES di4l AHER 5= Qlrh



A B o) 2AE AL 712 HEALY FXELE] (Table 3) 2] 1]

B 20 &S Abdsto] A2 =T A8 W 9= S5Ao A FE SoMI7EA] ol e =,
¢ (FR)=q¢(Fx)—q HAL)® 3)

(Table 3) Rate of involuntary retirement(year 2016 estimation)®

(Inwvoluntary)

Retirement Age Involuntary Retirement Rate: g,
55
56
57 12.8%
58
59

A, e 2 E F982 554 Al AleE 95t e 719E=A 191
AF

A A elA AEE AR ke A s6H AHRE A

(Table 4) Wage payment progression as an age rises(scaled to percentage)

Age 55 56 57 58 59
Wage Payment
Rate 100% 82.9% 76.8% 70.2% 70.2%

Note: Wage declines after age 55 in Peak Wage System
Source: Ministry of Strategy and Finance, Republic of Korea, Press Release, December 6th, 2015

8) WAA HAS Ay WA W AN BHOR QUGS Sol AT BT, B
%, wel=, gela|n 5)
0) HHEQNS)Y ATAUNE AR AT AN,
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(Table 5) Expected remaining service years based on current age

Retirement Retirement Current Age
Age Rate 30 40 50
o Reference 9.71 9.55 5.42
Adjusted 9.77 9.72 5.78

Note: Application of reference retirement rate and adjusted retirement rate from Korea Insurance
Development Institute

(Table 6) > AFEZ HA AR 0] A/ BattAT 7|70l o= H= FoF=

=2

AFLF7IHE F2EAE A& Al 2.4%, 2FEAE

. REA @AY 504121 F2AE] A o] 55A|of| A oAl = $A7E]

L Ao A2 ERE Ag A 31.2%, ZAEXE F8 A 40,00 Z715FT) 3049}

40A19] 7= 10% wRhe] SRS B9l BHH, S0A|= 30% ol S7HES B 1
o

AJol7h 27 Ureheteh, B8] 24 E 45 vheda u) 1 Aol ¥ 2 vepde,

2

(Table 6) Extension rate of expected remaining service years

Retirement Rate Current Age
30 40 50
Reference 2.4% 6.6% 31.2%
Adjusted 3.1% 8.5% 40.0%

Note: Application of reference retirement rate and adjusted retirement rate from Korea Insurance
Development Institute
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2. ZAAT| TE HEFE

o2 o] (Table 7)-& BAIAH 3040] 1 THAZF7|7ko] 0, 5 el Al
o 2§ A 71EUE PVEB Z7HE B4 A9kE molRa glnh 247ke] A8 A

BEFHEZ 554 A| A o] AFZE3SE PVEBE 100%E 7FA3HIL, 604 A <14 A] PVEB
A

d

£ Est] 1 37heS s
O ATE AR, BARRZ] FAESEE, dAdge] HehD)

PVFB Z7HE-e o A ekt o AUl uhE AN =S uwst
7) 913 AL PVFB F7HE ZEolA B2 7F5a Aafolth 1 F, BARR|ZE
o) ol Golol us) FALRA Lo Gl e Aol AA)
el = 2 Folol v A G Jwot o A7) hRole, mebd F7YAS B

71990] gl e H2Fel AR o] F A OT WehH EF, KA

: =
A AAEF 7122 Aeshe 71U Y4E HalFo] AARTE o A S5
A0 ekt gl go] te4E 7|5 pvEB gho] H 26 S7hgvbA o Atk
AL 0 AU F 715 HEUSE Al 7199 B o] A
ol Algs] 2 QS v Tk 22 ojnjgit

(Table 7) Increase rate of PVFB with respect to bond credit changes and past
service years

Past Service Retirement Edliel CallIREres
Year Rate AAQ AA+ AAA Governme
nt Bond
0 Reference 2.1% 2.8% 3.2% 3.6%
Adjusted 2.7%") 3.4% 3.9% 4.4%
Reference 1.2% 1.8% 2.1% 2.4%
> Adjusted 1.6% 2.2% 2.6% 3.0%

Note 1: As for assumed current age 30, expected remaining service year is calculated as 9.71 year in
applying the reference retirement rate and 9.77 year in applying adjusted retirement rate
) PVFB(retirementage 60) = 9.7 =27y

Note 2:
ote PVFB(retirement age 55) = 9.4

1) ¥& =g ARSE Aol 7191 Aoz AR ddgh doAs e A=
7Fedth Ao ZjAde gt A7t 25 dadh REgyrh
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(Table 8) & QAR ¥4 wisto] u}2 pvFB Z7H2-S HelFa gk
YALAO] £245 PVIB F71&0] AX HHFo] AYRE] AXE AL &
% Slek. AT 30419 9 HUAG A PVEB F7HE0] 3% = SFOIu, 50
Ao Aol dmE Wi A0 ebith, 53 2PHE Ag A YA
SOA] 2A10] PVFB $7H8-2 58] 50 AEuh B A0 ekt whebA
22 Fo £ QAR 3 2EA HF0] £ /1YUSE FUAFOR QI

H2Fo] A Fol 2A F74e 0= werE,

0.

rH

(Table 8) Increase rate of PVFB with respect to bond credit changes and entry age

Bond Credit Ratings
Entry Age | Retirement Rate AAO AAL Government
Bond
Reference(A) 2.1% 2.8% 3.2% 3.6%
30 Adjusted(B) 2.7% 3.4% 3.9% 4.4%
Growth rate from
29% 21% 22% 22%
(A) to (B)
Reference(A) 6.9% 7.9% 8.5% 9.2%
40 Adjusted(B) 8.5% 9.6% 10.3% 11.2%
Growth rate from
23% 22% 21% 22%
(A) to (B)
Reference(A) 40.3% 40.8% 41.4% 42.5%
50 Adjusted(B) 48.8% 49 4% 50.2% 51.6%
Growth rate from
A) to (B) 21% 21% 21% 21%

Note: Assuming no past service

o|flofli= ZEA} K5 304 of] YARHTHE 7Y 8ol PVFB F-71a< (Table 9) €}
o] A E Tt o= 30, 40, 50410 YAFZFTH= (Table 8) H.th B A A Q1 4=t
= 7H83E Aolth dAAF ol 30AI(HATE A 0d)ell vl s0Al(HALEA
4 201)Q1 TRARE] PVFB S7HE-E TS 2 A 08 UERTE 3 (Table 8) 7}
(Table 9) & H|ALa| B H, 20 273 S0A] LEAS] 29~ 504] ol JAkeE S04
BEAHL PVFB SVl B W& AS & 5 vk o HAES =AY b
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PVFB Z7}&0] n] x| GTFE(A/B)= 20 25481 504] L2 ANT6%) 2] - 50A]
o] QIAKBE 504 L2AH21%) KL o 2 Ao & veRg)

(Table 9) Increase rate of PVFB with respect to past service years

C t Past Bond Credit Ratings
urren . .
A Service | Retirement Rate AAO AA Government
Year o+ Bond
Reference(A) 2.1% 2.8% 3.2% 3.6%
30 0 Adjusted(B) 4.1% 5.1% 5.7% 6.4%
Growth rate from 0501 oy 8% o
(A) to (B) 0 0 0 0
Reference(A) 2.9% 3.6% 4.1% 4.6%
40 10 Adjusted(B) 5.6% 6.6% 7.4% 8.2%
Growth rate from
A) © (B) 93% 83% 80% 78%
Reference(A) 6.8% 7.1% 7.4% 7.9%
50 20 Adjusted(B) 12.0% 12.5% 13.1% 14.0%
Growth rate from
A to (B) 76% 76% 77% 77%
Note: Entry age 30 assumed
3. AAGE} AZOTA =0 wIE ERF0 MMERE

) Fo] AR s5AloA oAl FAe sk wat on] HdAA
Jav a4 B B2 Aol = AU BAE 100%2 FAPE o) A
AR} QT AAE FAo] Esto] DBRHOIA DCE HHAdRAER Hkshs
F e} DC FEHE vl wate] g o),

(Table 10y AR 129 2A] =0l w2 H2Fo] AFHYS wolF

¢

T 9hek. ©, BE AREol 289 AL A0S Hg otk B RS 48T
9 A A 3041 TATRT|ZI0] F715kE Bl E I sk, v

d0Me] 7S v S AT EIE ALEZE
Al 750 T2 R71710] o] Hse )
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(Table 10) Financial effect of Peak Wage System

Past . Peak Wage System
Current ) Retirement - —
A Service Rate Switch to | DC Contribution Total
Year DC plan?? Rate13)
0 Reference 95.6% 2.9% 98.5%
30 Adjusted 95.1% 2.8% 97.9%
Reference 96.9% 1.9% 98.7%
> Adjusted 96.5% 1.9% 98.4%
Reference 90.3% 7.8% 98.1%
0 ;
Adjusted 89.0% 7.6% 96.7%
_ Reference 92.9% 5.1% 98.0%
0 ? Adjusted 92.0% 5.0% 97.1%
10 Reference 94.2% 3.8% 98.0%
Adjusted 93.5% 3.7% 97.3%
15 Reference 94.,9% 3.0% 97.9%
' Adjusted 94, 4% 3.0% 97.4%
0 Reference 70.8% 30.0% 100.8%
Adjusted 66.8% 28.2% 95.0%
Reference 82.4% 15.4% 97.9%
> Adjusted 79.8% 15.0% 94.8%
10 Reference 86.4% 10.4% 96.8%
50 Adjusted 84.5% 10.2% 94, 7%
5 Reference 88.4% 7.9% 96.3%
Adjusted 86.9% 7.7% 94. 7%
0 Reference 89.6% 6.3% 96.0%
Adjusted 88.4% 6.2% 94.6%
2 Reference 90.5% 5.3% 95.8%
' Adjusted 89.4% 5.2% 94.,6%

o] 2 o2 Lhehgth KRS 2A| 31471 20 <3 7]

12) DCARE o2 55A] Ale] DBY H25of okl 7Hgstalet. =, DB ket
TRARE AEEaAl A8 Al SSAl A DBY HAH s DCY AR kst
A, 71 dETa gl wE FeEus A9 s SRAe] DeY At o
k= sloltt.

13) DC F-eae 55AI7F =of A aArt 288 ZRAke] dis) Abgs
Ee gt 71gstel 7ol duma AgEe] nE fEed 604
TEAS] DO AlFe] delshs g oR AFEsha.

A T
A7 3l

ofl ult
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{Table 11) Financial effect of Peak Wage System with respect to bond credit ratings

Current Pagt Retirement Bond Credit Ratings
Age Se“f'ce Rate Government
Period AAO AA+ AAA
Bond
Reference 98.5% 98.2% 98.1% 97.8%
0 Adjusted 97.9% 97.6% 97.4% 97.1%
30 B Reference 98.7% 98.5% 98.4% 98.2%
> Adjusted 08.4% | 98.1% | 97.9% 97.6%
Reference 98.1% 97.8% 97.6% 97.2%
0 Adjusted 96.7% 96.2% 95.9% 95.5%
_ Reference 98.0% 97.7% 97.5% 97.2%
40 > Adjusted 97.1% 96.7% 96.4% 96.0%
10 Reference 98.0% 97.7% 97.5% 97.2%
Adjusted 97.3% 96.9% 96.6% 96.3%
5 Reference 97.9% 97.7% 97.5% 97.2%
' Adjusted 97.4% 97.0% 96.8% 96.4%
Reference 100.8% 100.7% 100.4% 100.0%
0 Adjusted 95.0% 94.9% 94,6% 94.0%
; Reference 97.9% 97.7% 97.5% 97.1%
> Adjusted 94.8% 94, 7% 94.4% 93.9%
Reference 96.8% 96.7% 96.5% 96.1%
10 Adjusted 94.7% 94.6% 94.3% 93.8%
>0 Reference 96.3% 96.2% 96.0% 95.6%
15 Adjusted 94.7% 94.5% 94.2% 93.8%
Reference 96.0% 95.9% 95.6% 95.3%
20 Adjusted 94.6% 94.5% 94, 2% 93.7%
} Reference 95.8% 95.6% 95.4% 95.0%
2 Adjusted 0460 | 945% | 94.2% 93.7%
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Abstract

In Korea, population aging is rapidly progressing due to lower
fertility rate and longer life expectancy. As a result, the working age
population peaked in 2016 and is expected to decline sharply thereafter.
As one of the alternatives to reduce the working age population, Korea
government passed the bill to extend the retirement age of workers in
2013, and it is mandatory to extend the retirement age of entire
workplace in 2017. However, the extension of retirement age will
increase the financial burden of labor costs of the company, as it
includes problems such as a decrease in new hiring; thus, the
introduction of a wage peak system is considered.

Therefore, in this paper, under the various scenarios, using the
quantitative indicators of future expected retirement benefit present
value(PVEB), the effect of introducing retirement age and wage peak
system on retirement benefit financial burden of enterprises were
measured. This suggests that the influence of the retirement and
discount rate is high and that research on reflecting extension of

retirement age is an urgent task.

% Key words: extension of retirement age, wage peak system, financial
burden of retirement benefit, retirement rate, discount rate
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