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Dynamic Policyholder Behavior for Insurance Premium Payment

- Focused on Values of Guaranteed Minimum Withdrawal Benefit
and Guaranteed Minimum Death Benefit in Variable Universal
Whole-life Insurance —
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(Table 1) AAA Model for Dynamic Lapse Rate

Dynamic Lapse Rate = Base Lapse Rate x A

GV
AV

A= min[U, max[L,1—M(——— D)]]

Note: The above variables and parameters are defined as below:

A ¢ Adjustment Factor of Dynamic Lapse Rate
GV . Expected Accumulated Value
AV Real Accumulated Value
M :  Sensitivity Factor (0 <M< o)
D : Trigger Point (0< D<)
Upper Bound of Adjustment Factor (0< U< 1/Base Lapse Rate, U> L)
L : Lower Bound of Adjustment Factor (0 < L<1/Buase Lapse Rate, L<U)

<
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o] BRI wHL vl INe] WA Thewt g ACIAE 7Idhel 7125k
o U, S D = oolekal Pk BEe] WA R AAARNEASlE A 8)o]
B30] Bt PAYNEHR Aol AR FOWA V< GV) AAHYY o]

ARA A ol Q= m30le) 27449l 7417 ] GRIBR(GV— AV > 0), B
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p=f(GV/AV;c, U, L, M,D)or f(AV/GV:;e, U, L, M, D) Q)

o] HEZ Hm o ¥t AMPEY Wt IAV He HF WA
(In-the-Moneyness)® 2]7F4(Out-of-the-Moneyness) A2 @ g Ho] Aoko] AlA]
YA} o YA G A0 vl&=H o] Hobal 7PYsh= Aotk 2= o] =] JH
o] wet FALGAE LBE 47HE B Alslste] (Table 2)f UERHRIH. (Table 2)
= GV/AV B AV/GV7h SR, 23l SHRIA| 7hEQ1A]of whet g AHlE
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(Table 2) List of Dynamic Payment Models Based on Ratios of Account Values

Model Dynamic Payment Rate, p
Multiplicative p=min|[ U, max|[L, cX]]
Dynamic Payment . GV
Model 1 7T_I—HW(AV D)
Multiplicative p=min[ U, max|[L, ¢xX7]]
Dynamic Payment _ AV
Model 2 m= 1+ M (o= D)

= min[ U, L.ct
Additive Dynamic p=min[ U, max| ctl]

Payment Model 1 T=1+M (% - D)
Additive Dynamic p=min[U, max[L, e+nl]
Payment Model 2 r=1+M (% - D)

Note: A subscript index for time is omitted. For example, p represents dynamic payment
rate at time ¢, which is p,. The variables and parameters are defined as below:

Average Payment Rate

Adjustment Factor of Dynamic Payment

GV :  Guaranteed Accumulated Value of Account (V%)
Real Accumulated Value of Account (V%)
Sensitivity Factor (—oco < M< oo)

Trigger Point (0 < D< o)

Upper Bound of Adjustment Factor

(0< U< o0, U>L)

Lower Bound of Adjustment Factor
(0<L<oo,L<U)

SOR < <3 o

&~

o>

HHFEL HAEAE S$HAS(multiplicative factor) T SHBAAS
(multiplicative dynamic factor)Ql E8& B A4S & H5l0] ZALEUES =
goks 2], 7PHEES HatddEo] 7HAl(additive factor) T 7PHEAA
“(additive dynamic factor)?] E3l&E G ZAAT & Holo] 5HEUES 3795}
+ 3otk

SHEYE 130 SHEY 2, 193l 7PHEY 13 7P RS 2 Ale] 2] Alol= AlofAte] 7
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A= HQlo] AV tiH] GV(SHEEE 1, 7FHEE 1)QAA, GV Ui¥] A VPR
3 1, 7HEE 2)0A0] 29 Sltt. @3- 21A1(2016)= BFo] AAE Aok Aokt
7t A4 AAEE RS 71502 BFNO| =25 v|wolo] 1 £ ulgo| wet gL oR
SIS ARt 7Pgeich vhd, 2 Aol BE®E g Al A7 1% HlE 7H
Hohopet o HFHS 7|Eo s AAAYH| =25 Hlwste] 1 &9 ulgo] wet
AgH 0= ddS AAoK: 7 E IEolylet. £ Aol APl 7R EES 7}
A= AT o HPanlg SR 1, 2 7HITRE A5 BAlsh| 2 gl

(Table 2)9] $HEY 13 SHEY 25 Z7Hste] & vAg A4S AEA 4]
ZWZE o 4] (3), (49 2t

i)
mlo

Mo

p = min| U, maX{L,cX(l—&-b—FMj—II;)H—Fe (3)
. av
= min| U, max{L, c><(1+b+M GV)HJFE 4)

= —MD

p

p: Dynamic PaymentRate
b

c: Average Payment Rate

(Table 1] E23)A1& TolAe 712817 8o shx|z 4 A ol QU wha,
4 @7 @9 SAYYE RIoIAE BEIUB0] YIRS W) A ws)
of Qithe ZJo]7t Slek. o714 Levenberg-Marquardt %T2}ES ol§3lo] 234 A
4315 42 Hoba 2 Qo] H4o] 18sier

U 28 8] B3 SHYRE 1y

o7 P AR SHAE 2 olo] FeAHEALIS ) opgol gl A
of) WpAlo] M BYR SAUUE PG AT B 035 UFA20160) D @
e 04220192 2R WA SASAE wRS T S AT 7P
PES FEIAEG TR, AEo] FeRHEE B0l WS B A
ofear SHe Zlehell 71251 it HAFLHAEAS T4 TR0l ofs) 23t
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Uk, vieF g BFA|goo] wpA Alofzr|RE 74 A Hof A=A AHlelME, &
APEEE HEo] S0l AAe] Bl P Mok ok Sk e ide A
HE F87} At v A 5)% 2ol HE= 9UE pE Gap(EHRHY I f= 2T

S1A SR Aol B2 WA 54 SHYE 2Y 2RI IR 2ol

=8 M322 M=

0

p = f(Gap;c, X\, Xy, U, L)or f(Gap;c, Xy, Xy, X3, X, U, N, L) 5)
= cXT
(Table 3o F2APY4] FAHUE 0 sfFoh= 72 A& HEFHIAL (Table 4)
of mYo WSS P AYMIELA wHT U BB WL
GV, AV 4l S8} Gap< o83tz HollA Zlo|7}F lom, 3THA R} STHA
Qo= At

(Table 3) List of Dynamic Payment Models Based on Interest Rate Gap

o Interest Rate Gap Adjustment Factor of Dynamic
Payment ()
Gap < X, L
Three-step Gap— X,
Dynamic Payment X, < Gap< X, L+(U-L) X ———
X=X
Model
X, < Gap v
Gap < X, L
Gap — X,
X, < Gap < X, L+(N—L
1 p 2 +( ) _XVZ_Xl
Five-step Dynamic X, < Gap < X, N
Payment Model 2 :
X, < Gap < X, N+(U N) Glp_)%
L < Gap )X
3 i X, X,
X, < Gap u
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(Table 4) Definition of Variables and Parameters used in (Table 3)

Category Variable / Parameter
T = Adjustment Factor of Dynamic Payment

Gap = Interest Rate Gap (=i —i'?)

U = Upper Bound of Adjustment Factor
Common (0< U< o0, U>N)
Parameters N = Middle Point of Adjustment Factor
(0<N<oo,L<N<U)

L = Lower Bound of Adjustment Factor

(0< L<oco,L<N)

= Lower boundary of policyholder’s response region

Parameters of
three-step Upper boundary of policyholder’s response region

model (X, < X,)

= Lower boundary of policyholder’s response region 1

Galits

= Upper boundary of policyholder’s response region 1

Parameters of

five-step model Lower boundary of policyholder’s response region 2

KelRa i tie

= Upper boundary of policyholder’s response region 2
(X, <X, <X, < X))

A7A, Gap =it —i'@ i) =B 5, ¢ = W Folfolth A B
F& Gapol X, 3} X, Aol uf Alekte] HaEo] 202 Mgt 7gsti ¥y
A4 Frol AFatat ket AloloflA] Hstalth. Gapol WS WAool ATl o]
5] Zolx = Zo] ofe} st Lo oJs) ARIELL, Gapol w9 £ Aol 54
PEo| F3t5] A= Ao| offet AFst vol oJs] AlgtEls mgolt). v, ST &
B2 At shato] Yrke MolA 3eAl R AR, 2 Gapoll tiafAls A2k
7} FAJsto] AlokRlgEo] Mgk} Qirkal 7gsks o] E4olck webq Gapol X,k

X, Alo19] £7t TRl AL SYRAAGT F7H3e] Nog TAHL) 2T Gapol
5] AobA X, 3 X, Alo|Y w7} Aekate] delaso] SA 0% ks 3 A 79
os, Gapol HFs] A X, X, Aol w7} AokRte] Pelaso] FH o Wal=
T H7) ejolch, B ATollA 5T el mPS s AN shv 35k FElA =
3 7Pdute HEsla BAlsh| = ik,

3EHA 23 mEo) Ul HAaASEHEA AL the 4] ()3 Ltk
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p=cXmte ©)
L , Gap < X,
(-0 <20y < Gap< x
= — L)X —— | <
T X, X, 1 ap 2 @)
U , Xy < Gap

p: Dynamic PaymentRate
c: Average Payment Rate

9 AoA X, < Gap < X, B9, vl thga} Zo] thA] g % Uet.

m= L+ M(Gap— X,) ®
=1+b+ M- Gap
_ U-L
M= X,— X,
b= L— MX,—1
L—b—1
Xi= =
U-b—1
X,= o

o]7]A] Levenberg-Marquardt &18]|&S o] 83lo] xS 2 Aslol= H4E Zlo}f
Al & Aqte] B4 A-&stoitt

2. MEXE HAUQLIHMZMO GMWB U GMDB &2

22 957149 BEE Sdise] Z7eka AFHR A5 =319 g AR
Se Ushe avlRte] 877} SIS TAH TES TRl AE RS A e )
of Y ANTFBRE, FEAETNE, Ei HYRZES HAIBAo|E A= o
ge] szt AARR RSOl v ARAFA R IR B DA RS A
3 A BESHe 2ol

o, HAHH L A= RE £33 Hwns FAH] wt AFshe dFo=
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UHAE A Akt sk BER: /RdRERe 2/ AR ERE T4
o} ZlER g BRI A| oFe HARS ofulshat], $UMA JEL ot
PRH2Y) ol HERE AFEA YT 5 U SHo] Uk & A7 FuER
£ a8t grom oule] T35l gl 3% | RHYHYRE /| ERYRE Jat. o
SYePIZF 0|50 HAR GRS Atelentct FebdA Hgele] e FA Br.
£l 8E Feidh ARAYA(V ) )2t ool gz Relg ol Age( v ) 44
tke 4] (9), (103 e,

Vi = (VI =P+ PPy - pyy) - (L)Y ©
V75<G): (I/t(f)l _LPt(E;)l_'_PPtfl : ptfl) : (1+i£€)1)1/12 (10)
yi = pl¢ =g
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o, 7 Aeles] ojg i), w% Folo] & 16}5% dt. HAREA RS
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£ B9 BT AF7] $I9) 1L BEEE B wlgolct ol b, V7t HA
AEAFRZOIH GMWBCE= 4 (1) 2. 12|71 AgAgo] AFH ol oie
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GMWBC, = , _p, x Maz (V9 — V4 0)x 4, <1, (11)
GMDBC,= ,_p, - max(V*], ,8) - ¢, (12)
(& V<0, V9 <0 7k Ee AR

A, AEAE AFE = tAF IE AYE g 2EUEE9 v
L1, 7 129] Ml
Losfp o
t—1Pe 1 ARl AR AR/EIKE ek ol t — 1 A¥e] Aok 8ol Qi SE
Gii—1 0 oA AR t=[t—1, t)o] AT s
WS 1 AEAFo] NFHE olF, tAF9] AFTEEE
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¥ AR AN o) Bitold 4] (130 Lok GMDBCEY A
AV. GMDBC= AAAGe] 00] 5 5 ogAgale] o] B t7x], JBAFE 7
ok e A2 JMUFNRE BESE B2 AUEY AtEed B AL

el BatolH 4] (14)<} 2.
AV_GMWBC = El > +r)! GMWBC;J (13)

D 1+t emwBc

12 (w— =z
AV_GMDBC = E[ o o+ GMDBCt] (14)
t

n 12+ (w—2z)

- % (1++) "t GMDBC

Soge + BEAT AMAIYel

B, @ A2AF FEU|(=S8,, +e—1)
e 1 ABAF AFIH)
T 717 BE B9 5oEE v
r) iR olkg AUl tAF r, SR
notooAE AuEle Ag
w o T AY
GMWBC! : i o4& AUl tAd GMWBC, 233
GMDBC!) : 97 olAg Aelee] tA¥ GMDBC, =43k
V. 2MAME HE U AN 7P
1. BMHE HHE

£ Ao ZAstaAr she A HAFUHASAEY 9 A el digt /i
Q1 W8-S (Table 5)°l Vet



[ 18 [EREEECRER

(Table 5) Summary of Variable Universal Whole-life Insurance Product with
Living Expense Benefit & Description of a Contract

ltem Description
Variable Universal Whole-life Insurance with Living Expense
Product .
Benefit
Gender Age at Entry Face Amount
Male 40 years-old 100,000,000
Contract - -
Payment Period Payment Frequency Coverage Period
20 years Monthly Whole-life
Guaranteed Minimum Withdrawal Benefit (Guaranteed
Guarantee Minimum Living Expense Benefit), Guaranteed Minimum

Death Benefit

Guaranteed Rate
of Interest
(Assumed Rate of
Interest)

3.0%

Mortality Rate

The 9" life table of Republic of Korea

Barly Withdrawal/

Additional Nothing
Premium Payment
Premium Nothing

Discount / Bonus

Eligibility Age of
Living Expense
Benefit

65 years-old

Living Expense
Benefit Option

Selected or Not Selected

Period of Living
Expense Benefit

20 years

Living Expense
Benefit Rate (4,)

4.5%

Asset Allocation

Bond 50%, Stock 50%

of Fund
Item Fee
Per
a1 Face Amount 10/1000
Acquisition Expense Per
a2 Annualized Net 100%
Premium
E In Payment Per 1/1000
Xpense 1 Face Amount
Maintenance| In Payment Per Gross 8%
Operational| Expense Premium °
Expense Paid-up Per Face
@) Amount 0.5/1000
Other In Payment Per Gross 2.5%
Expense Premium 270
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2. H=1™ 7P

H 3= AAA 7o 2 shole, A

-
=
oz AHE, siRlE, HdR EUE, HEAHS, 8 &4 55 W

FE

Folg 2 YF/FAHE S0l50) Azl ot Bajo] AThg U v wrls4S 95
A=A ok HARY BRI eS B8t B8UEUo] AT A
A B2 Aol AURlel FFAY, SugEAd, SRgEE, S
7138, AR 247, sjelolmy A, FoRSolE 7ERR TAEL o] &
HOR50 S-S TRI(r,) AT R, Y] Ailo]o S-S /A HE S8
Aue) o2 BHgaieic

e A0 ARYES] B, JE, A BAVES MUt FHAT
AL BEH ATEY] A8 T SE UL ROl AL B, 2019 AIEA
£ ggalol A2 AR A 71 AL 2019) F 9LFU FARE 3

T IZ SRS sl AAsI0M, 11 ZHES (Table 6y UERJQITH

b

(Table 6) Lapse Rate by Contract Age

O
—
(@]

Contract Age (Years) | 1 2 3 4 5 6 7 8
Lapse Rate (%) 10 | 20 9 9 8 8 7 7
Contract Age (Years) | 11 12 13 14 15 16 17 18 | 19+ -
Lapse Rate (%) 5 5 5 5 5 5 5 5 4 -

o YR 9YE

[}
[}

Azl Ak g 7R EA R thH] 7[2EAE pE tha A (152 Zo] Attt

o1 15)
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SAHUE L0 K= BAEUE cofl tidh 7982 2018 BEHEY AAYE
7P SRRt A S B MR o] AR V12U ES] B 83.2%(R
/N 20182)5 A&ttt

£ AL 4 BYE SAEYE RYe RSk Z1EnEE gl Auele, 54
g9 ALkl ool Histol BEH§S BAR F, thAjgho ol Mol gk BEn|8el

£ AFolA AgdulE 2g Soie SHEY 1, 2'E LS, SR Y
oite 3EA SRR SHEY S st SHEY 1, 28] B S5 st
of, 2013 o|F A¥AE WHAFAYEY HAATF odode F=T 7 48EA
GV, AV, GUE pE AE3] B2 A 384 S B9 Bese 5
a1 fleted, 201349 olF AZAE HAFTAVLFS] ERAF 4 5
18,11371E &% 7 Gap, GUE pE ALESI 2P AR

A AYoElE 2ge] ddte thadt Aok gUES FHYgol AlRte] e A
U= o2 55 7 QAL AAR Bdas 735 99T 4 A= AL otk =9
AT BV F CIRER+F U EER) x A7 & e AR =
HUE = o o]F FEAR ekl Q. o7M, SR RE = A=t
71 EEARS THE TR T & Aol Fd VREARIA] ddcke ¢
€ JEskal 7ol disiie AEskA] gdene U=1"2 dHtitt ddEe] 2
£l 00122 L=02= Feth p< [0, 1]ofth IIRFAS 7§ BHch: 78
W40 243k (Table 7)0] Yer{Th
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(Table 7) Parameter Estimates of Dynamic Payment Models: Multiplicative
Accumulated Value Ratio Models

Multiplicative Model 1 Multiplicative Model 2
Parameter Estimate sl Estimate il
(Standard Error) . (Standard Error) .
-32.828 45.489
M (1.263) 2.9 (1.748) 26.05
38.424 -38.867 j
b (1.4749) 2593 (1.498) 26.08
D 1.170 - 0.854 -
BIC 480.107 481.351
Residual Deviance 32.626 32.584
Null Deviance 79.57

BAA7 SR P27 SR 10l B8] ZRolEx(residual deviance)E T £0]7]
gt BIC 712olAle $3Eg10] $HEE20] o] o Holuz, $HRE1S BT
Hl-E 3 1 249] 7|2 Bgo g HEstal o]F 7o R EASHES St 1jol:
Eol1 F 1y Rl 3A] Ytk FUET GV/ AV Alo|9] TAE Uehii:= 4
T 9 Aok SR A (Figure 1ol YERARIC

B}X

=

(Figure 1) Scatter Plot of Payment Rate(‘PP Rate’) vs GV/AV, and the Fitted
Line of Multiplicative Accumulated Value Ratio Model 1: individual data(black
empty circle) and the fitted line(red line)

10
8
o
g
o
o
B
o

PP Rate

02 04 06 08
|
]

O @ o000 GRDO GD O OEXD O CEIO OO
T T T T T T T

1.15 1.16 117 118 119 1.20 1.21

0.0
|

GVIAV
Be 3% S De o 2ol s = Sl SHEF1S A D> 19H, GV

7t AVEG SE3]  Froltt 2 GUER B gio] 'TAs, 18R] ok 7
S HUEC] £ SHEH2E HIHE D < 10JA g2 4oz 34T 4= Sl



< M<09ld] HIR GdS T2 M=o IoA vietEo}l ohgat
Zo] ME AT 5= et 3HA EAReEC] F8H AR AR o] BFolgo] A
25 A7 AFAYARL HL AHAV < GV), BFARAI WHAA ] 7}A Ex}
ol QI AN BFolgHTE Ax3 A0 F QlAlste] Ao EAfohs thE A
ok AEiety @ WARF ] HEo] ATl EAHEER Y A)E Augitt
(p—0). stZ Ax AAHGHo] A AP AHAR} F B4V > GV), FHi=
BHA RN 2 FAE T} ool Rt 9900l s AOE Ql4slo T
EARkS 2ok @ WA G o] Huo] HAFARl FAHEER Y F7hE At
(p—1).

39 et SRR ks ot 2o FUAREAS r 8 Aok 78 B4
436 (Table 8)°ll YEHHI. U= 1/c=1.2020|%, L=0o[c}. S|z} HFL
FrFol vl HApelgw o] avt A9 gick 181 FdET FEAR] Gap ARl
TS v A 2 A 394 SR SHERE AEAS (Figure 2>t
(Figure 3)((Figure 2)9] e 1)) Uehligiedl, St GdE<] At
9 22 A2 & 4= Stk o] B2 TS B 30 SR sAEYE Z8Y 4
ot o "ol 20 F Welrt wheha of7|ARE o]F EAoA Aol gt

4 $UEF 'S BARgoR A8t

iy

ol

(Table 8) Parameter Estimates of Dynamic Payment Model: 3-step Interest
Rate Gap Model

3-step Interest Rate Gap Model
Parameter Estimate t-value
(Standard Error)
12.158
M 2.272) 5.352
0.185
b (0.014) 1215
X, -0.097
X, 0.001
Residual Deviance 1238.688
Null Deviance 1241
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(Figure 2) Scatter Plot of Payment Rate(‘PP Rate’) vs GV/AV, and the Fitted
Line of 3-step Interest Rate Gap Model: individual data(black empty circle)
and the fitted line(red line)
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(Figure 3) Enlarged Plot near the Center of {Figure 2)
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e, BEY A9} ol Aol YA CAIIH O R 2451l Bxt. (Table 9)°
1 A3 ehslct

(Table 9) Values of Guarantees Estimated under the Two Scenarios: Base Payment
and Dynamic Payment in the Multiplicative Accumulated Value Ratio Model 1

. Living Expense AV_GMWB AV_GMDB

Scenario Benefit Option @ @ Total (3+4)
Not Selected (1) - 1,175,694 1,175,694

Base Selected (2) 1,464,934 122,778 1,587,712
Payment . _ _ +412,018
Difference (2-1) +1,464,934 1,046,985 (+35.0%)

Not Selected (1) 0 652,769 652,769

Dynamic Selected (2) 261,867 410,793 672,660
Payment . _ _ +19,89
Difference (2-1) +261,867 241,976 (+3.1%)

(Table 9)°lM A vlAd= Al AZAs A= AlokS vlasto] & of 4 &

AT = Sl A2 AZA VA" AlolA 4 GMWBEIEC] flal GMDBHER &

REAE e ARkl GMWBHEISo] HHAISH Thle] gk vlAE Aol wls]
GMDBHI8o] Atk 7€ & 4= Itk 7L o9 A2AF GMWBE] 2ol ofste] 44
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o} 27) uhel, A A Aoke] Bsulg F3fo] nlE Aoke) ket Ack o
£ Sol, 7j2gelo] 49 WA A Aoke] B5ulg $3K(1,587,712)°] Al A
oFe] (1,175,694 5T} oF 35% A,
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o A7] dolch, BBAF A8 AN BET 4 Y= HL SHEUe] /2y

ZLEc GMWB EZH]-80] U1 GMDB HZH]80| &2 Holgl= Ho|t}, 1 0|8
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Q0] H]sf 2.
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(Table 10) Sensitivity of GMWB and GMDB to Sensitivity Factor of Assumed
Rate of Interest(The Selected Dynamic Payment Model of Base Premium is
Multiplicative Accumulated Value Ratio Model 1.)

Assumed
Rate of Scenario AV-GMWE AV-GMDB Total (3+4)
Interest ® “
. Base Payment 1,181,083 65,927 1,247,010
2.0% (1) Dynamic Payment 322,890 344,479 667,369
; Base Payment 1,464,934 122,778 1,587,712
3.0% () Dynamic Payment 261,867 410,793 672,660
Difference Base Payment -283,851 -56,851 -340,702
(1-2) Dynamic Payment 61,023 -66,314 -5,291

b AR AR e

4 AT AFEE.5%)°] TLortal 7Hgstal AgAa AF7 I WiE 54
A2 golo] BEH|8-2 BASE IS (Table 11)0]] YeERQITE A&AE AF717F
Zpolof gt 71 AU ot FAEY Alue] 9] AR vitjoltt 7[Edlo] 4
S BEAF AF7170] BE5E, GMWBE RorA U AAEY o] A4 GMDBE #A
ok SAEYY A9 A A7l A24F, GMWBE =oAL AAE o]
£0150°] GMDB+x= ZoHt}. F A|Ue] Q0] 43RS RHA|Rt, okAf At uiel fAls)
Al GMWBSF GMDB= A= 2] #A o] ict.

AR AF717t0] Aashs A9 A B8 sl shARt 24| s
o= A og Hoj, Aokl AR AF7IXEE o|gA AHoke At § BHEHl8ake
A Aol gl AR Uehidth 712919 & B5ul8o] vlsl 5o] 589U F
H3H|80] ZF7|7t A7 wstol] g vIRE A0 & Uyt
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(Table 11) Sensitivity of GMWB and GMDB to Sensitivity Factor of Living
Expense Benefit Period (The Selected Dynamic Payment Model of Base
Premium is Multiplicative Accumulated Value Ratio Model 1.)

Living
Expense . AV_GMWB AV_GMDB
Benefit Scenario @ @ Total (3+4)
Period
10 Years Base Payment 823,049 631,986 1,455,035
1 Dynamic Payment 489,544 180,354 669,898
20 Years Base Payment 1,464,934 122,778 1,587,712
2 Dynamic Payment 261,867 410,793 672,660
Difference Base Payment -641,885 509,208 -132,677
(1-2) Dynamic Payment 227,677 -230,439 -2,762

2 704 HE3t SRS FAACK} WS vhdshA] G A% g A 71

fus

A &2ld], (Table 12)°f 34A|&- W3} digt BE0]89] M= Yehfigict A&
o] Z75FA SRR} 4:9] A4 ¥ YIEIE AR GMWB, GMDB, 34 25 EZH]

(Table 12) Sensitivity of GMWB and GMDB to Sensitivity Factor of Lapse Rate
(The Selected Dynamic Payment Model of Base Premium is Multiplicative
Accumulated Value Ratio Model 1.)

I_Ca gzr;g:;:e Scenario A V_ZY)WWB 4 V_gWDB Total (1+2)
Base Payment 1,181,794 99,277 1,281,071

+10% Dynamic Payment 213,740 348,678 562,418
Base Payment 1,464,934 122,778 1,587,712

0% Dynamic Payment 261,867 410,793 672,660
Base Payment 1,813,054 164,134 1,977,188

~10% Dynamic Payment 320,348 483,578 803,926
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Abstract

A policyholder’s decision made in the policy period affects the contractual
value. The values of GMWB and GMDB embedded in variable universal
whole-life insurance are affected by the change in premium payment level due
to the feature of flexible premium payment. Nevertheless, the dynamic
policyholder behavior driving premium payment has not been considered in
the studies on insurance liabilities so far. Thus, for the first time, this study
suggests two models - the account value ratio model and the interest rate gap
model for policyholder's dynamic payment of insurance premium, and we
estimate the models’ parameters. As a result of analysis, a multiplicative-type
account value ratio model is shown to be the best model. We analyze how the
premium payment level affects values of GMWB and GMDB in the two
scenarios, which are the base payment scenario of paying constant 100%
premium and the dynamic payment model scenario reflecting the
policyholder's behaviour. The results show that the values of guarantees in the
dynamic payment scenario are lower than in the base payment scenario. We
present that the values of guarantees increase as the assumed rate of interest
increases, the living expense benefit period becomes longer, and the lapse
rate decreases. The sensitivity in the dynamic payment scenario is lower,

compared to the base scenario.

% Key words: Dynamic Policyholder Behavior, Dynamic Payment Rate Model,
Variable Universal Whole-life Insurance with Living Expense
Benefit, Guaranteed Minimum Withdrawal Benefit, Guaranteed

Minimum Death Benefit





