HIAZF AT M28H H3Z (2017, 8) pp. 25-52
DOI : https://doi.org/10,23842/jif.2017.28.3.002

IFRS17 EQofl I FAIEgo] waxoeye

X al Ao (=]
HIHIE X 2 24

M4 9

A Study on the Guarantee Costs and the Profitability
Analysis of Whole Life Insurance by Different Guarantee
Type according to Introduction of IFRS17

— * k%
. k-

Changsu Ouh - Jaekyoung Eun

2 99= IFRS17 &EoA SilEYel EESFEEZ GMIR GMSB, GMDBS

25HI8 ME0 SH6iXIEES HE5L 0&GE et o 248 +ASIUCL

SECSE ZAHNES Z2, 72240 HlstH AXNES0lE 50| =245

Z|M0|XAIBESHIZ(PR-GMRS Z7t6t1, Z|AMsiX|EE2E2SH|K(PR-GMSB)T =|H

AMNUEAFEHBHIE(PR-GMDB)2 ZAote A= FAMERIoLt Aol ZHEFHR!

EEHH|IR(T-GMSB)2 &7Ieitt. GMSBES S| Z? HZ0/80| #X|H Ed=7}

ZOM PR-GMIRES 27t ZtASHt PR-GMSB= 37| S7I610d 3Ae] E8EH
b

t
T-GMSB= &7fch= o2 LIEHTE

ol

|

== A AEHS =

. EESEfHZ A0l BMS ASHSE Znf S

leeS 2X| Q= GMSBESHO| 4o40| 71 Wt 0= 08GRE0 Ciet Azl
HIEIRY| THROICL SHAXIES MBS BR IZHReS Agsle FeE

40oINS olsiEls 0B AR

o
0x

TS Moo ZH|E S| IF(FRST7), SXEXIERs, 2548, 42
stReiTAlEt 257 HTEOF Z=: B051600

* Shofdstw AAY n4s, 7 QA csouh@hanyang, ac.kr), A|1A R}
= ABLAYY AFE A7 (keun90@gmail . com), nLAIA A}
T E31: 2017, 05, 08, =& ZZ& AU 2017, 08, 16, =5 AR A Y: 2017, 08, 16

y o



N =sizses xesd ms
| S Vi

2017 5gof| T E AL 20218 FE] L=} o Q1 IFRS179 A= FA 7} Al 25
A ELZN(BEL: Best Estimate Liability) o] B5-2-412] 7}2](O&G: Option and Guarantee) S
Hhdstes kL ok E 20169 19 = 3 9] Solvency 2o A &= 54|
of k= A 2] A 5 Fofl BEL, O&G, Z12] L RM(Risk Margin) 5-°] STt
o] 7] 4 BELZ AFEAI O] Aol a& HHERt SeA U2 & &l 4H=3H
=t AL ol & AR AT ES SeAUE 9 ERlE= A7t H7F
T FoolH, O&G= HHA e o7 FAd o thdt time valueE 2u|s}
=8 FeAlYE o 7|9t SHEE 4] HIHAlE o8-8l A A=A HT

15 Rt B AR 7EAH 7 oll= TEVZF ARE-E o] £t 2004'd CFO Forum 2
EEV 2]o] IFE | H A TEVO| A =3 51A] 949 O&G B7H= 51| = et 212
U EEV HZ|3}of| A= O&G H7HE TEVOA] AHE-E]= real-world AlUHe] @5 ©]-§
sko] AFEshe Ao ARk o] glar Sate] whehA RFTHAR] AU 5 AR

=
S B7PEALS AAA 7Y % SR 2Rl ol A T

oX,
o
=

Kl
m
rlr
oj
1o
52
Mo
Sl
Y
Y

Jo] 2lo] Al 2008 MCEV 2] o] F3EEHA] OKG
£ AP g 7)WHmarket consistent basis)of| Al AAFSHAl = Qlth o] 2t
MCEV -2 [FRS171} Solvency 112] A&} 22 APAF O 2 kS BHHASIA Y B
Alg]Zoke] th &l o] & of 7har Qlrh

SEuEke] -9 @A TEV L& o] AREE AL QlaL, A3 M YF=H|Folut B4
87E SolA IRFHEA AU s SIS ARSI QA ofoen, O&G
B7He GRnt askal 9l A4 olnh 1Ru IFRS17 9] A O&G AFA| = F 7}
stofof 81l O&G B7He AT HA AUl S o] §sto] Ar&stoiof & o]

H
o I O&GE R BEL A4k Al S48l A & e ARsto{of & A2 & B,

ot

ol

eguete] AL 2016@EE HAFREZFZ(GMSB: Guaranteed Minimum

1) 1ASB, IFRS 17 Insurance Contracts, 2017, S&t 32,
2) &A= 9|, “Solvency II #5% - WHES =7 w3k A7, =A2]8k3], 2012, p. 10,



FRST7 20l 112 FAlwlo] BESES BauIS U 401y 24

Surrender Benefit) & BT AFF3 HASHA| ¢ JF o= trol A drE
Qlom A FARBAEE Toju7] Asteich. elibeola] wolea o)
L F95Y SAREY A9 EE I A0l RREGMR Guaranteed
Minimum Interest Rate) 2] H]-8-& Fatal 9l om XA s x| eFHF(GMSB) 2]
ME BBk 499 Feea g 49 ol Ak msi7o] welE 7
2 Ao OSGE AStolof 3 Ao Tk
O 5 Rs17S el A S] Sol 4 BALE T ALAJo] B E A 9O O%G RS
Hrdstar EFHA AU 05 AFERE ERIES o] &5k o] a4E AR
Hely, & dolie S4IEAY FHER
Minimum Death Benefit) 52| H]-8-& AF&3l H.11 IFRS173}e} 5-AF8H 2] 91 MCEV
| etet 2 Aol A= IFRS17 = Al A
£ BN LE B0 AHEFI0] L AL BAFTA 2ol
0] Ae] BolA] hEHe] HEASo] A4 A0 WAAALE Hofy)
-2 Shefa et 2016de] T 34k 29 2014k efe] A Al
L go] 16107} 27k T FHUEGAS] A 9w 14207 SA1He) E
FANB AR ALY AE FoA AP /| EAQ B Eolu] 2 el

ps =
NEOR A% 2w

o

ofl

GMIR, GMSB, GMDB(Guaranteed

AR sfel A o] S0} BAS oy

¥ 1o
—L ot
o,
o
8

Aol A 2422l 4o} 3

3 A7) AARel Al 7] M Qe ATl el Abw ek Al3go
A WA AR A BB Gl AR R et o guBETE 5L
Ak, Aol A £ melo] thate] maAsn] Aol At B Qe At

=
S2 AEEol HeiA 4 A 280l WAl 7 e AR Aol A=



IT. dega+

o)y 9l ol gnE T

I&t mlole FARFIA7E =l shao] A %
B FAIEY Ao diet

20}

g AtEol ey FEdEd SAEEY 5Ed
| A= A 9 o] Fof R A ettt
oA - 243](2009)= FAIZA7]E Bl whE lankRlof itk Ao
Al gElgsol] mhe 2o RA kS vlolstar Wl ojd g Aaupls

AL Y aaupRls ZF gejAlue] of thigk Sl x| eke] Afe| = A oJstgl ot |
A} solvency To]| 4] 28531 9)= Risk MarginZ}= x}o]7} 2A3tct. o) 21(2010)
& HAAEZol e FEAE P E Y Y] GMIR 2229 Az o tisfi A Aaked
L AGE HAHFolE 2 3.5%00 A 5.0% O 2 AR HEAEY] AR
T Feits @A w3tk 23 - o] &7 (2010)0= 5 AEE BAYEH
A HFol&o AN g3 BAste] BHSHES iR Frishs Aol
Fasirhar skl @ A2011) = FAI 2 3] A4 7] % ED(Exposure Draft) 9] 341
W8S P& & VaR o] ThE FAH]ES A5-8F3AL Solvency IT2F FARSE 4]
o8 A= HeAdes Ao 2 AR FP52011)-2 IFRs4L} 7] & B

2

, B HT S Tkl IFRs40] 7S skt o

jag

J

801 - vt A - QA (2013)= 2013 22} ED(Exposure Draft) S 7|02
TilE S E ASEAT Fole a4 E A E ol tigt AghA 5 9
FAHE Brlste] SAAY 9 W= 4% sk = - v
(2014)2 IFRS4 29HA] A3 A] HEA P71 Sl AAES AA sk, o]

£ AFEH SARY o] 4§t

—

American Academy of Actuary(AAA, 2005)+= H 52 31} AA AP v]Eof 9



IFRS17 =i0fl Ti2 Shlesio] HEHE BEHIS 2 4ok 24

sto] FFE W= FAMAEE S AHESHUTE Xue(2010)+= E5AF a1 A4
HaH]Eol o3k Exponential FE| Q] FA A& AAsHAT EH A
A011) AloFA Y53 T gt B Eof| iste] s ] WS g A&
5= AU Eling(2012)2 SA|&2] &7 SA AR Y A2
< Ae)sto] AAEFC 1, Conwell £](2013)= Milliman ¢35 T4
s A e] el disto] AT @A - HEAl(2010)= SRl AT E TAR
] GMIB/GMSBO] 712|587}l thafA] 24
M= ekt e 2017)= RS ERet AN AERE S dAls
AL A AES A8 7HAE7 A 58 dasklal, Ad+He017)= §
A& gL v E3 AR Y571 o] Ao dioHE 0|83l A2
= A8kt
QoA AGH YA o
AR Zo] HFEo] UL B
Aol SARFY B
Skl O&G o] aejEal FA A &o] 48H A9 AEFEH Alve &

ARE R S04 B4 S Sestaa St

i)

4_4
it
of
%
offt
2

4
o
ofi
8
=
fi
o)
ol
B
fio
fillo
o
oo
S
M ook

—

Lo



(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
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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
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ofll tigt FA# Bl B A 71 Sol Basith & o= 2010 6d T
7128 AlelARES REYR fSH Alube] 29l Libor Market WS ARE-3HRL
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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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(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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ZH1 92 (Table 2y ol UrEh} Qi BAARE A 8.0k 7| BoPg st 250 82
AESHATE GMSBRZHAES] B9 GMSB fee S 271514 o 399 e}
GFL 17 9Ioko] ML) GMSB fee S RIFRLA) o4 AL 7HYStSITE 4] 2
A oA ALbE HFHE2 BFH|Eo] Hgapwo we debd 4 Q7]
mZofl EEIE fl5ke] 440l A A 27t VGMIR, VGMSB, VGMDBE| {2 Hel&
o] F7HPVGP)E U= 4] PR-GMIR, PR-GMSB, PR-GMDBE 2 &0 A= 7}17}o)
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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(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%
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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%
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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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