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(Table 1) Demographic characteristics of respondents

Characteristics Frequency %
1 2601
Gender @a c 0 203
female 258 49.7
20s 127 24.5
Age 30s 140 27.0
8 40s 148 285
50s 104 20.0
der 2 6 18
Monthly uncer ? =
houschold 2~3 105 20.2
'ouw old 3~5 146 8.1
income
. 5~7 107 20.6
(mil, KRW) _
over 7 65 12,5
) own house 317 61.1
Housing pattern
rental house 202 38.9
under highschool graduate 95 18.3
two-year college graduat 8 15.0
Education level 9y€‘,1r colege graduate / >
university graduate 297 57.2
over graduate school 49 9.4
clerks, manager 321 61.8
self-employed, manufactor, technician 51 9.8
o t' professional 46 8.9
ccupation
p sales & service 34 6.6
public official 17 3.3
housewife, others 50 9.7
) married 299 57.6
Marital status )
single 220 42 .4
Children none 220 42.4
more than one 299 57.6

s
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(Table 2) Verification results of the internal consistency

Factors Variables Cronbach's o

Emotion on risk fear .683
Worry
watching TV

Media exposure watching documentaries 814
reading articles ’
internet inquiry

Optimism bias comparative optimism 635
best expected results ’
image

Trust in insurer honesty .885
benevolence
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(Table 4YAnalysis of differences between subscriber and non—subscriber of
accident coverage

Subscriber | Non—subscriber 2
No. of person 150(28.9%) 369(71.1%) -
male 29.9 70.1
Gender female 27.9 72.1 247
20s 22.0 78.0
30s 30.0 70.0
Age 40s 318 68.2 3.978
50s 31.7 68.3
under 2 16.7 83.3
homehold | 273 229 771
incélne 3~5 29.5 70.5 18,988**
: over 7 44.6 55.4
Housing pattern ?;?alhﬁgiie %% gig 2.149
under highschool graduate 31.6 68.4
. two-year college graduate 21.8 78.2 -
Education level university graduate 26.6 73.4 12.628
over graduate school 49.0 51.0
clerks, manager 30.5 69.5
self-employed et al, 41.2 58.8
. professional 17.4 82.6
Occupation sales & service 29 4 70.6 15.152
public official 35.3 64.7
housewife & others 14.0 86.0
Marital status ;?r?gleed ;g; ggg 6.080*
. none 232 76.8 ”
Children more than one 33.1 66.9 16.355
mean t
Emotion on 4.70 4,54 1.950
risk fear 4.29 4.18 1.352
worry 5.10 4.89 1.679
g 5.069 5.36 3. 727+
Media exposure watching TV 553 504 4 155
watching documentaries 5.91 5.61 2.890**
reading articles 5.45 5.12 2.674™
internet inquiry 5.85 5.05 2,005*
Optimism bias 5.45 5.15 3.203*
comparative optimism 5.29 4.92 2,958
best expected results 5.60 5.37 2.220*
Accident probability 4.32 4.25 541
Trust in government 3.63 3.51 .745
Coping_efficacy 3.86 3.55 2.290*
. 4,28 3.75 4,627
Trust in insurer image 440 3’85 4 4617
honesty 4,15 3.67 3.606"
benevolence 4.30 3.73 4, 4247
Financial literacy 1,95 1.80 1.617

*p<0.05 ** p(0.01 ** p¢0.001



BN =sizses xeo# miis

4. ol Foielete| ZH

kO
0

7h s Rd v R 7R Al el ol

{Figure 2) Final structural equational model for new purchase intention of accident
coverage

Accident i o [ - New
probability | i e - ‘_:‘::..,___ purchase
Trust S - 126 ———==3 intention of
government 052 086 - . accident
e CovVEerage

Coping PO
I513***

038"

Financial R
literacy

*p0.05 ** p(0.01 ** p(0.001
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(Table 5) Parameter estimates of the model for new purchase intention of accident

coverage

path R? B SE. | CR
Fear — | Emotion on 184 .300" .040 5.828
Worry — | risk .878 937
Media exposure — .103* .068 2.180
Optimism bias | Emotion on .206%** .064 3,481
Accident probability - | .500 7155 .037 | 17.206
Coping efficacy | sk ~052 039 | -1.080
Trust in government — -.007 .033 -.161
Watching TV — 419 648 .081 11.835
Watching documentaries | — | Media 742 .861 ™ .077 | 14.406
Reading articles — | exposure .295 544 .084 9.937
Internet inquiry - .581 .763**
Comparative optimism — | Optimism 242 492 118 4.971
Best expected results — | bias .893 945
Image — Trust in 622 789 .052 17.746
Honesty - | .791 .890*** 054 | 19.973
Benevolence — | e 722 .850"**
Emotion on risk — .333* 125 2,978
Media exposure — New (131 .082 2.568
Optimism bias — 040 064 764
Accident probability —, | purchase ] 007 091 | 074
Coping efficacy — ;r:zz:(;? © 397 .035 .047 724
Trust in government — -.126* 044 -2.491
Trust in insurer — | coverase 513" .064 | 10.067
Financial literacy — .039 .062 916

*p(0.05 ** p{0.01 ** p<0.001
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(Table 6) Direct, indirect and total effects of the model for new purchase intention
of accident coverage

path Direct Indirect Total

effect effect effect

Emotion on risk — | New purchase .333% .000™** .333
Media exposure — | intention of .131* .034* 165
Trust in government | — | accident -.126* .002 -.124
Trust in insurer — | coverage 513 .000™ 513

*p0.05 * p(0.01 ** p(0.001

AESHAL 5197 Foll A AA Al S 7FATE 15078 (28.9%)& /o2 5=

{Figure 3) Final structural equational model for additional purchase intention of
accident coverage

Additional
purchase
intenton of
accident
coverage

Trust in
govermment

*p<0.05 ** p(0.01 ** p¢0.001
Bamgo] A= A5 Ayy, x°=113.259, NFI=881, TLI=950, CFI=965,
RMSEA=. 0482 WEFRITE NFIE A| 2|7t CFI2}F TLIZ} . 900] /0] 3L, RMSEA+= .05°] 3}

2 et Ao gL HER Yo R fusigick
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(Table 7) Parameter estimates of the model for additional purchase intention of
accident coverage

path R? B SE | CR
Fear — | Emotion on 207 4557 | 0068 4.480
Worry — | risk .706 8471
Media exposure - -.046 154 -.404
Optimism bias - ) .290* 204 2.131

Emotion on _

Accident probability = | risk 548 .698* | 061 8.529
Coping efficacy — 015 071 174
Trust in government — -.044 .056 -.517
Watching TV — | Media 511 7157 1 102 9.548
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Watching documentaries - .087 .829% | 090 | 11.321
Reading articles — | exposure 447 .668=* | 101 8.830
Internet inquiry — 743 862
Comparative optimism — L . .408 .6397 | 202 4.815
Optimism bias —
Best expected results — .519 7217
Image — . 611 7827 .069 11.892
Trust in
Honesty — | 816 J903* | 074 14.125
insurer
Benevolence — .768 .876%*
Emotion on risk - .352 226 1.881
Medi 5 — 10 172
e .1a.expotsure Additional .103 17 977
Optimism bias — 124 247 913
- — purchase
Accident probability — | ) R -.020 .135 -.135
- - intention of .336
Coping efficacy — : -.077 .081 -.928
) accident -
Trust in government — -.029 .065 -.349
—= coverage -
Trust in insurer — 345" | 087 4.287
Financial literacy —> - 167* .099 | -2.431

p€0.05 ™ p(0.01 ** p<0.001
(82
&) 33 2] Z7} i) ool =

e o] 7t ol of ] w4 -

EERREBES

DA 2 F IS Hojze) A
a7} 344, 3ol 5ol
B AL SR Y 27} il 71 2 9T

o= T

1672 X

Ao hehie.

{Table 8) Direct, indirect and total effects of the model for additional purchase
intention of accident coverage

. Indirect Total
Path Direct effect
effect effect

Trust in
) — | Additional purchase .345% .000™ .344
insurer ) .
- - intention of
Financial .
. — | accident coverage -.167* .000** -.167
literacy

*p<0.05 ** p(0.01 ** p¢0.001
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Abstract

This study empirically analyzed the effects of psychological factors,
media exposure, and financial literacy on purchasing intention of
accident insurance covering traffic accidents using structural equation
model. The study showed that trust in insurers is found to be the most
influential factor in the purchase intention. In the case of
non-subscribers of accident coverage, media exposure had a positive
effect on the new purchase intention of accident coverage as partial
mediation of risk sentiment(fear and worry) on traffic accidents. The
optimism bias and accident probability positively influenced the new
purchase intention of accident coverage as full mediation of risk
sentiment for traffic accidents. In addition, trust in government has a
direct impact on the purchase intention of new accident coverage in a
negative way. On the other hand, for the people who already joined
accident coverage, trust in insurers and financial literacy influenced the
additional purchase intention of accident coverage in positive and
negative way respectively. The findings suggest that insurers, insurance
industry, and financial authorities need to continue their efforts to
improve the trust of insurance consumers for the sales of accident
coverage. Furthermore, it is implied that there is a possibility of adverse
selection in accident insurance market as the higher the perceived
probability of traffic accident, the higher the purchase intention of

accident coverage.

% Key words: Accident Coverage, Trust in Insurer, Media Exposure,
Fear, Worry, Trust in Government
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(Figure 2) GMSB( ;") based on withdrawal amount
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e AEd FAIEFS Aol thsto]
MSB ==& (fee)= ‘0 2.2 7} St

(Table 1) Products for analysis

Classification

Description

Product

Interest sensitive whole life insurance

Model point

Sex: male,
Issue age: 40,

Face amount :

KRW 100 million,

Premium payment period: 20 years,
Premium payment method: monthly

Guarantee GMSB guarantee
Pricing _

. 3.0%, 2.5%, 2.0%

interest rate

Guaranteed

minimum 1.0%

interest rate

Mortality rate

the 8th reference insurance premium rate

Expected
loadings

a; | 10/1,000 of face amount in the 1% year
Acquisition a
Qy | 100% of 17 year annual net premium
Maintenance
During premium By | 1.0/1,000 of face amount each year
payment period | 8, | 8% of gross premium
Aft emium ,
b L?I B | 0.6/1,000 of face amount each year
payment period
Others By | 2.5% of gross premium

3. BEHIE ME 7Y

7 ol Auele 2 ¥AE

H Lo A= Hull-White 1-factor &2

Fom, A=t

AR5t ol 2k Aluel o8 s

OlAHE A LbE) 2.8 BAI7I0 & W LR TP
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20176 12 W o] E & 7|22 2 W7 17 of| A 309 7FA] o] = 2L A -2
3lo] F9 Y o2& AFESHH, Ao A TRE| ] ¢k 7]7He] o] A

I e to
d£
%

A T7171 309 S 238k = 3| o] FE]= 309 3 5 Y etohal 7 gtk EE
“1(Bloomberg) 2] 2~¢H(Swap) = 2] & w2 3| A FE G5 WAH S A4
(Swaption) 9] WAIHEAS g3t o|gA A Ay FFIHATE

~

0.009788324, HE-A1-S 0.004850662 ©]H, o]= Z4-5}o] 1,0007]2] AJUte] 2.0 2

1,2007§4 9] A &= o] A& (Forward rate)< A5} T}

u. SAolE

FeloEa B o] Aests 2t A7) FAol&e 21, SN 5 ATl 9
BAEEeo) B BlALe] S8R AtololBR AR BA)7l R0l &0 2HEE 1)
%

sto] 27sh=H], 2 drollA FAlolE2 A7 IE &2 100%= 7 Rt

AA AP ES AYTAE E85to] A= AP EA A=A 7o FEE A
=z ]
=

#HE A E AV E olEsh=d, Alss] xR 80l (Table

(Table 2) Actual mortality compared to expected mortality(A/E) by year(%)

1* year| 2nd | 3rd 4th 5th 6th 7th 8th 9th | 10th | 11th+
44 71 83 87 90 92 94 95 96 98 98

2 A&

& AFollA= (Table 3) 9] 7]2siA]&0l SAsiAl& LE= 71 2851

GMSB H|-g-0f| 1] x| = JaF& &4 8 Hokt.

4) HY7HrA(2016), p. 86



HET8XT K29 HIS

(1) 7123 &
P EaA & AAEAS Tga}

FAR | A

re
i
e
b
ofN
ol
)
fifo

(Table 3) Lapse rate by year(%)

1% year| 2nd | 3rd | 4th | 5th | 6th | 7th | 8th | 9th | 10th | 11th |12th+

17.0 | 180 | 124 | 9.8 | 89 | 8.1 6.4 | 55 | 45 | 38 | 36 | 28

@ FHHAE
T

PR S 9L, vk A Fel7 A& e A
= A2 o]e}& 747 of
olet. oA o4&, Yo thu] HARZ TS 5%

S
T
(Moneyness) 5 &2]Ql H=2] ol whe} sfA|&o] FeA s AE3h= Ae

oM,

2 olo] GMSBETE ZfobA| W Akt Aok §AT

d

H AloA= T4 RA & E3HQl Exponential &I} American Academy of
A galgich, 7t my o] mat A AToIA} 1A 2

e M2 Xue(2010)7} AFE31 22 At AAA B

ool
4
Q
&
=1
E
t
odtl
1o
BN oo
o
)
X
rl’.‘]

ol A= AAAROS) Al A AFEEE R D = 1.1, A =G Al 43t U =1, 81 L
=0.5, A4 VFE M =1.252 3} o
Exponential 228, AAA T &2 3| X| 8- HSFA| 7]+= U] 7} (In-the-moneyness) 4~

= AP tjB] GMSBE] 0.2 Bl T o] A A ol Aol A

5) ®HE7NEF(2016), p. 85
0) 3= - WEA(2016), pp. 65~66
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oFx o] H|X|S A7 T 7pAso] RHE SR ot Exponential BE-E
GMSB(W)E BA0I& A& ANTFEHN)OE i 5 ANSF2o vlg
(W /W2)0] 1R, AMA o A 1.1) 0]3l7} Bl Aol 7] a2 go] 4
|50, Exponential =& 9] A& WS/ W7} 27} Hi= A 7| EA]&2
0.368H] = 2|83} AAA L F Q] AL W/ W7} 1.5 o]Afo] Hi= A9 7| =

s #]&-2] 0,581 & 287t

(Table 4) Dynamic lapse models

Model Formula
Dynamic lapse rate = Base lapse rateXA
Exponential model M. [ Min( AV - 1]
A=e e
Dynamic lapse rate = Base lapse ratex\
AAA model GV
A= Mn[U, Ma:v[L,lfM- (7 - D H
AV
Note) A : Dynamic factor
GV : Guaranteed value( 1°) AV : Account value (1}*)
M : Dynamic factor sensitivity D : Trigger point
U : Upper bound for dynamic factor
L : Lower bound for dynamic factor

uh, APYY AE(FEUS)

& AT E 7IRAEEY SAJUEE R LR HYro] 48319 GMSB H
ol vjAl= e BHH Eod

(1) 712UEE
2 AFoA FEAES TEUAS ol AP Ho] At FIEFR ool He=
e HollA AlFd e 2471E A} o] F Hg7|gto] FrE wi7kA] vid =

St A2 7P 3t ofuf] &5 /(WD) i s A a5 9] 0.124%(7] 23

Ol

5, 91,4997 A&, W - 0.124% = FHF T}

7) AHH2017) p. 189 HAY SRAE® LAY BHY A 9 AL A =
TEUEE
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EG B ATIAE GUSBT)E FAlolE A e VTR O e
5 AAEFEY RO W) G2 A% AMﬂﬁﬂ*NMEA HER
Aol &) Aol uhE Q1EE ALt 0.8 welsto] AR ES WA 1%

E%g4%aﬂ%a®nmm»ﬂummmmmmwéﬂgzégﬂ%a
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AEER ALEFITLS

(Table 5) Withdrawal rate scenarios

Dynamic Factor A“/
_ g Wiy
Scenariol A= Min |1.5, Max|1,1—1.25 « — —0.9
|
2 W,
Scenario2 A= Min|U, Max |0.5,1—1.25 — -7
W
Gap )\w3
Gap< i « 20% 100%
Scenario3 ; B ) Gap—1i + 20% ]
i 0 20%< Gap<i e« 809 1+50% ¢ ————
I 200 Gap=i = 80% [ O e 80%—i - 20%
i e 80% < Gap 150%

B A2E ALel0s, dolM Gapel e RUR H3ole) dPNER AT s BER
Aol o] o] uteh HFAALE WA QS 5] $igtelnt B Aol ol
2.5%9) - Q1EE Aueledts ofdl 3o} 2on], o}y Eep Zol Gapd] FAHE 54

RAR A e BUR AFolgol ok AAY A4S B9 Gapo] T2 WHY

a7} A

Gap A0t
Gap < — 2.0% 50%
— Gap— 0.5%}
—2.0% < < —0.5% 1—50% ¢ ———0—
0% < Gap< —0.5% [ 50% * 5 0o 0.5
—0.5% < Gap< 0.5% 100%
Gap— 0.5% }
.5% < Gap < 2.0% 1 P o — — "
0.5% < Gap 0% [ + 50% 5.0%— 0.5%

2.0% < Gap 150%
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Gap )\w4
Gap< —i » 80% 50%
* % — Gap— e 209
—i e 80% < Gap=—i" + 2% [1750% L e I L }
Scenario4 « 80%—i « 20%

i e 20%< Gap< i+ 20% 100%
Gap— i« 20% }

e 0% < Gap<i « 80% [1+50V- - -
! o Hapst ¢ O R0%—i - 20%

i . 80% < Gap 150%

Note) W,: GMSB, W*: Surrender value using crediting rate
U Upper bound for dynamic factor A2, 7" Trigger Point

A

U=1,7T= 11 if — =09
f e

Gap : i *i*, i= Max| crediting rate( 7 ), GMIR( i), i Pricing interest rate

U=

B Ao s W) 7F GMSBEL AU HEE= oA & (HF R ArZEol&)o
SAOlEET oW AAEC] IS AA Sk, Wit o] dRelA= e

o] @ol & Jlojgh= AfA = AEEl vt starAt sk

—

(Figure 4) = £% Q12 2 & Dynamic Factor A/ & UJEPH A0 & Q&8 AU

2013} 3\, AL QlEE o] Frlehe anbyk uhygdt shld mygo|al, 9%
E AU 2 29F 4007, A= Q&5 et s g uhe St ek B
ot}
{Figure 4) Dynamic Factor \*“’
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(Table 6) PB_GMSB1 without withdrawal rate

Pricing interest rate Interest rate
Case o . Model 1
(i) difference (A)
1 2.00% 1.00% 1.68%
2 2.50% 1.50% 3.27%
3 3.00% 2.00% 5.36%
Note) Interest rate difference(Al) = pricing interest rate(i*) - GMIR(1%)

(Table 6) 2] A+ A3} PB GMSB1S H3 7 Al&o]gof wha} Caselo] 1.68%,

N

Case27} 3.27%, Case30| 5.36%= AFEE ITE FAlol& Ay et e 7H9- 2
AEFol&T B AbEol&d] Apo|7f F5 PB_GMSBIO| AA= AoR U
ERLAL QU SJAZE GMSBE HEdh= o] &0 Bel & 4h=ol&0]7| ulZol 29
" Aol EO] o s HFolad FAl0l& 8] Aol 7t 27| wimel UEh=
Fojct,

iih3
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(Table 7) PB_GMSB1 and PB_GMSB2 with withdrawal rate
Unit: %, (%p)

Pricing PB_GMSB1 PB_GMSB?2
Case | interest | Model | Model | Model | Model | Model | Model | Model
rate 1 2 3 4 2 3 4
1.04 1.04 1.08 1.24 1.26 1.30
1 2.00 1.68
(-0.63) | (-0.63) | (-0.59) | (-0.44) | (-0.42) | (-0.38)
2.05 2.05 2.17 2.42 2.45 2.57
2 2.50 3.27
(-1.23) | (-1.23) | (-1.10) | (-0.85) | (-0.82) | (-0.70)
3.36 3.36 3.62 3.99 3.99 4.25
3 3.00 5.36

(-2.00) | (-2.00) | (-1.74) | (-1.37) | (-1.37) | (-1.11)

Note) () = the value of model k — the value of the model 1 (k = 2, 3, 4)
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349] PB_GMSB1-2 H.&20] H]3| Case® = 0,04%pof| A 0.26%p TA| A&E
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(i) FEQIEEC] ROl 3B W7k W Er} 22 ko] BR o] 3k
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(Table 8) PB_GMSB1 based on

shorter withdrawal period

Unit: %, (%p)

Case | . Fricing Model 2 Model 3 Model 4
interest rate
1.34 1.34 1.34
! 2.00 (0.30) (0.30) (0.26)
_ 2.60 2.60 2.601
2 250 0.55) (0.55) (0.44)
4,22 4.22 4,25
3 3.00 (0.87) 0.87) (0.64)
Note) () = the value of model k - the value of model k in (Table 7) (k =2, 3, 4)
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(Table 9) PB_GMSB1 based on lower crediting rate!?)

Unit: %, (%p)

Case imeprreiit”?ate Model 1 Model 2 Model 3 Model 4
! 200 629 G o oo
2 2.0 i) o oD <cz>ég>
> 500 ot .46 .46 045)

Note) () = the value of model k - the value of model k in (Table 7) (k =1, 2, 3, 4)

o 7hel 40l e UERA

() A 2 BPR E7) 7] o 8
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PB_GMSBI0] 7HA451 W &% 27 AHEE ST, E 1

Aok 27158 s Ego] diiHes 27] wie
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(Table 10) PB_GMSB1 by sex & premium payment period

Unit: %, (%)

Premium Male Female
ayment
pp?e/rio q Model 1[{Model 2|Model 3|Model 4|{Model 1|Model 2|Model 3|Model 4
5 3 41 2.05 2.05 2.—19 585 2.29 2.29 2.47
years (-40.0) | (-40.0) | (-35.8) (-40.5) | (-40.5) | (-36.0)
10 vears | 3.33 2.04 2.04 2.18 579 2.30 2.30 2.47
e (38.6) | (38.6) | (34.6) | (-39.2) | (:39.2) | (-:34.8)
2.05 2.05 2.17 2.35 2.35 2.50
20 < 2
veas | 327 | (575 | (37.5) | 338 | 07 | 3800 | 38.0) | (340
1.99 1.99 2.10 2.30 2.30 2.44
25 years 15 68
>years | 351 o0 | (37.0) | (33.5) | (37.5) | (37.5) | (33.7)

Note) () = (the value of model k - the value of the model 1) =+ the value of the model 1 (k = 2, 3, 4), pricing
interest rate 2.5%, issue age 40 years old

11) Crediting rate is 90% of the interest rate under generated interest rate scenarios
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(Table 11) ol 4] H = vl Zro] B & Wel7|7to] 20 0.2 =AUt AL 719
Aol w&o5 7o) Fotx]7] wizoll PB_GMSB1o] AHA| AFEE| SiTh. 7t
ol o] TAd AL o7} B 7|7ko] YRFRTE 27| wEof PB_GMSB1o] =
A AFEE 01 o]= (Table 10) I F-AFeE Aatolt), FEQlE 2802 15}
PB_GMSB1©] Z4h= Hl&- 7F) A g o] W&5 27 Uit

(Table 11) PB_GMSB1 by sex & issue age
Unit: %, (%)

lssue Male Female
age Model | Model | Model | Model | Model | Model | Model | Model
1 2 3 4 1 2 3 4
30 yrs 2.52 2.52 2.73 2,78 2.78 3.02
4.2 4.74
old By | @y | @63 | M| G | @ | 363
40 yrs 2.05 2.05 2.17 2.35 2.35 2.50
3.27 3.79
old (-37.5) | (-37.5) | (-33.8) (-38.0) | (-38.0) | (-34.0)
50 yrs 224 1.50 1.50 1,56 276 1.84 1.84 1.91
old (-32.8) | (-32.8) | (-30.2) (-33.6) | (-33.6) | (-30.8)

Note) () = (the value of model k — the value of the model 1) = the value of the model 1 (k = 2, 3, 4),
pricing interest rate 2,5%, premium payment period 20 years

2}, A& B g UHERA

(1) 7] EQl& B MR
(Table 12) 8] AT}E (Table 7) 2] 7] BEA 7} v] 3 A] 7] 20155 -2] 0% S 2 83t
9= PB_GMSBIO] A7) 11, 7 BRI 2 B 0] 110%S A8 A ¢ p
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(Table 12) PB_GMSB1 based on withdrawal rate level

TaIH=SLISI0| GMSE HIR B

Unit: %, (%p)

Pricing | 90% of base withdrawal rate | 110% of base withdrawal rate
Case | interest
rate Model 2 | Model 3 | Model 4 | Model 2 | Model 3 | Model 4
. 500 1.09 1.09 1.13 1.00 1.00 1.04
) (0.05) (0.05) (0.04) (-0.04) (-0.04) (-0.04)
5 5 5 2.13 2.13 2.25 1.96 1,96 2.09
~ (0.09) (0.09) (0.08) (-0.08) (-0.08) (-0.08)
3 3.00 3.50 3.50 3.75 3.22 3.22 3.49
) (0.14) (0.14) (0.13) (-0.14) (-0.14) (-0.13)
Note) () = the value of model k - the value of model k in (Table 7) (k =2, 3, 4)
(2) FEAE 2F9 F7}
A= AL FAlo] &} Y B AFEo]&2] Zfolof met Ql&Eo] YetA|= <l
28 Ae] 233 42 H43k0] PB_GMSBIS AV 3Lt
s 0.124% x A“®

26 oY 0.124% x \“!

3 4 =
1__7Aw ‘]’}—Aw%’ﬂ]—z‘l‘—og

Al 2] 233} 49] Dynamic factorg 2]t}

{(Table 13) PB_GMSB1 applying additional dynamic withdrawal models

Unit: %, (%p)

Cage intgrrek;itn?ate Model 3 Model 4 Model fodel ©
1 2.00 1.04 1.08 ((1{83) <(1>:(1)2>
2 2,50 2.05 2.17 <(2>:8<4)) <(2>:%>
3 3.00 3.36 3.62 <(3>:(3><5)> <(3>:ZZ>

Note) () = the value of model 5(6) — the value of model 3(4)
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N O] Zk27} W40 H|a|A T ZA YERIA PB_GMSBIE & 40f| H]8j Tha =
A A= et

ok, A g i UHEREA(FHHAEY H8)

7| 53] A &2 T A13}¢] Exponential L& 0| L} AAA 8-S A-8-5F 7 -2 PB_GMSBI
2 (Table 14) of|A] X.3=v}e} 7o) (Table 7) 9] 7] 23| 2| &2 2]-8-51 7 $-H o} ZA| A
= bi=s

i

(Table 14) PB_GMSB1 applying dynamic lapse models
Unit: %, (%p)

G Pricing Exponential Model AAA Model
ase .
interest rate Model 1 Model 2 Model 1 Model 2
1.14 0.77 1.33 0.86
! 200 (-0,54) (:0.28) (:0.35) (:0.18)
N 5 50 2.05 1.40 2.48 1.61
~ (1.22) (-0.65) (:0,79) (-:0,44)
3.21 2.20 3,99 2,57
3 3.00 (-2.15) (-1.16) (-1.37) (-0.79)

Note) () = the value of model k - the value of model k in (Table 7) (k =1, 2)

o] A| Exponential 2 &7} AAA R F S 83t 7-9- 7|4 of H] 3l PB_GMSB1O|
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4
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Abstract

IFRS 17 requires that insurance companies should measure insurance
liabilities at each reporting date, using current assumptions such as the
amount, timing and uncertainty of future cash flows and discount rates
and it is a principle to reflect policyholder behaviors that affect future
cash flow.

This research analyzes how GMSB costs of interest sensitive whole life
insurance change when withdrawal is taken into account. When GMSB
cost (PB_GMSB1) is defined as the present value of GMSB claims over
the present value of a written premium, the basic analysis shows how
PB_GMSB1 decreases when withdrawal is considered.

Moreover, the research uses withdrawal models considering
policyholder behaviors based on “the moneyness of the guarantees
(GMSB over surrender value under crediting rate)” or “the difference
between crediting rate with a minimum guaranteed interest rate and the
pricing interest rate’.

It is shown that PB_GMSB1 applying policyholder behaviors on
withdrawal rate is no less than PB_GMSB1 applying the constant
withdrawal rate. As a result, it is necessary to apply the dynamic

withdrawal rate in GMSB costs evaluation.

% Key words: Guaranteed Minimum Surrender Benefit(GMSB), Interest
Sensitive Whole Life Insurance, IFRS 17, Dynamic
withdrawal rate
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(Table 1) Portfolios Sorted by Idiosyncratic Volatility

This table reports the mean values of post-ranking excess returns and characteristics of
quintile portfolios sorted by idiosyncratic volatility, Using daily data over previous 12 months,
idiosyncratic volatilities are estimated relative to the Carhart(1997) four factor model, After that,
stocks are sorted into quintiles based on their idiosyncratic volatility, We rebalance the
portfolios every month and obtain post-ranking returns by the next month excess returns of
each portfolio, RETURN is calculated by averaging the post-ranking returns, Characteristics are
calculated using pre-formation values; BETA reports beta for market portfolio, ME reports the
market capitalization, BM reports book-to-market ratio, and MOM(12,7) reports the cumulative
returns during the previous period from 12 to 7 months, The row “5-1" refers to the difference
in monthly returns between portfolios 5 and 1. The row “4Factor-a” reports risk-adjusted
returns relative to the Carhart(1997) model. Panels A and B report the result for
value-weighted and equal-weighted quintile portfolios, respectively. Newey-West(1987)
t-statistics are reported in parentheses, Sample period is from January 2000 to December 2015,

* # and ** indicate significance at the 10%, 5%, and 1% level, respectively.

RETURN VOL BETA ME BM MOM(12,7)
Panel A: Value—Weighted Portfolios
1 0.31 1.57 0.99 499227 0.90 8.94
2 0.82 2,32 0.94 754.14 1.17 11.48
3 0.96 2,76 0.99 376.87 1.28 16,24
4 0.59 3.31 1.03 279.59 1.48 24.09
5 -0.84 4,72 0.91 152.44 1.87 30.50
5-1 -1.15*
(-2.30)
4Factor-« -0.71
(-1.28)
Panel B: Equal—Weighted Portfolios
1 1.45 1.80 0.50 267.49 2.12 1.45
2 1.33 2.34 0.63 103.48 2.06 3.82
3 1.46 2,78 0.70 66.02 2,03 7.30
4 1.53 3.37 0.71 34.81 2.11 10.55
5 0.21 4.86 0.64 12.61 2.35 18.46
5-1 -1,23%
(-3.24)
4Factor-o -0,98**

(-2.49)
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(Table 3) Fama and MacBeth cross—sectional regressions : Individual Level

This table reports the average coefficients from the Fama and MacBeth(1973) cross-sectional
regressions, We regress monthly excess returns on IVOL, MOM(12,2), MOM(12,7), MOM(6,2),
BETA, InME, InBM, TURN, ILLIQ, PRET1, Robust Newey-West(1987) t-statistics are reported in
parentheses. Sample period is from January 2000 to December 2015, *, ** and ** indicate

significance at the 10%, 5%, and 1% level, respectively.

(1) (2 ©)) (4) (5) (6)

IVOL 0.460"% 0,694 -0.812%*  -0.773"*  -0.689"*  -0.421**
(-3.43) (-5.46) (-6.39) (-6.20) (-5.36) (-3.77)
MOM(12,2) 0.009"**
(4.09)
MOM(12,7) 0.011% 0.010"**
(5.28) (5.14)
MOM(6,2) 0.003
(0.78)
BETA 0754 0,758 0754 0735 0,790
(3.28) (3.42) (3.30) (3.35) (3.34)
InME 0,497 05027 -0.540%*  -0,514"* 0,517
(-3.63) (-4.60) (-3.98) (-3.86) (-3.96)
InBM 0.483™* 0332 0431™* 0457 0402

(3.04) (2.21) (2.84) (2.93) (2.77)



TURN -1.328%
(-5.54)
ILLIQ 0.005
(0.70)
PRET1 -0.002
(-0.31)
Adj, R’ 0,022 0.047 0.056 0.051 0.053 0.068
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(Table 4) Fama and MacBeth cross—sectional regressions : Portfolio Level

This table reports the average coefficients from the Fama and MacBeth(1973) cross-sectional
regressions, We regress monthly portfolio excess returns on IVOL, MOM(12,2), MOM(12,7),
MOM(6,2), BETA, InME, InBM, TURN, ILLIQ, PRET1, Robust Newey-West(1987) t-statistics are
reported in parentheses. Panel A and Panel B report value-weighted and equal-weighted
quintile portfolios, respectively. Quintile portfolios are rebalanced every month. Sample period
is from January 2000 to December 2015, *, ** and *** indicate significance at the 10%, 5%, and

1% level, respectively.

(1) (2) 3) (4) (5) (6)
Panel A: Value—Weighted Portfolios
IVOL S0.742% 21221 1 475" -1.413% -1 151% -0.493
(-5.28) (-5.81) (-5.80) (-5.80) (-4.81) (-1.54)
MOM(12,2) 0.014*
(1.97)
MOM(12,7) 0.019 0.019
(1.52) (1.60)
MOM(6,2) 0.002
0.27)
BETA 0.672 0.470 0.454 0.455 0.305
(1.38) (1.04) 0.97) (0.94) 0.72)
InME -0.311** -0.3425%  -0),340%* -0.308** -0.232
(-2.47) (-2.0D) (-2.73) (-2.34) (-1.49)
InBM 0,925%= 0.711* 0.932%** 0.783* 1,005
(2.72) (2.25) (2.62) (2.27) (3.31)
TURN -3,662%*
(-2.55)
ILLIQ -0.364
(-0.96)
PRET1 0.010
(0.44)
Adj, R? 0.107 0.215 0.270 0.249 0.257 0.324
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Panel B: Equal—Weighted Portfolios

IVOL -0.435"%  -0,790"*  -0,8027*  -0.911**  -0.883**  -0,397
(-3.23) (-4.30) (-3.85) (-4.49) (-4.65) (-1.41)
MOM(12,2) 0.002
(0.32)
MOM(12,7) 0.013 0.021*
(1.33) (1.95)
MOM(6,2) 0.019
(1.61)
BETA 1.406" 1.351% 1.441% 1659 0.839
(2.44) (2.20) (2.25) (2.68) (1.32)
InME 0.678* L0758 -0.856**  -0.745"*  -0.760**
(-3.67) (-3.76) (-5.08) (-3.56) (-3.42)
InBM 0.559 -0.012 0.261 0.341 -0.167
(1.34) (-0.03) (0.62) 0.79) (-0.45)
TURN -2,533"
(-3.55)
ILLIQ -0.013
(-0.45)
PRET1 0,024
(0.76)
Adj, R 0.219 0.289 0.314 0.305 0.321 0.367
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(Table 5) Fama and MacBeth cross—sectional regressions : Individual Level within
Quintile Portfolio sorted by Idiosyncratic Volatility

This table reports the average coefficients from the Fama and MacBeth(1973) cross-sectional
regressions, We regress monthly excess returns on IVOL, MOM(12,2), MOM(12,7), MOM(6,2),
BETA, InME, InBM, TURN, ILLIQ, PRET1, Panel A and Panel B report the coefficients for model
(1) and model (6), respectively, Robust Newey-West(1987) t-statistics are reported in
parentheses, Sample period is from January 2000 to December 2015, *, **, and ** indicate

significance at the 10%, 5%, and 1% level, respectively.

1 2 3 4 5
Panel A: Model (1)
IVOL 0.489 -0.786 0.680 0.442 -1,168**
(1.51) (-1.38) 1.27) (0.88) (-4.07)
Adj. R? 0.005 0.001 0.001 0.002 0.021
Panel B: Model (6)
IVOL 0.303 -0.886* 0.219 0.038 -0,967#

(0.74) (-1.84) (0.39) (0.07) (-3.25)
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MOM(12,7) 0,018 0.019*+ 0.021%+ 0.016%* 0.011%*
(2.98) (3.49) (5.19) (3.60) (2.74)

BETA 0.459* 0.612* 0.620%* 0.565* 1.044%+
(1.74) (2.28) (2.11) (2.08) (2.67)

InME -0.319%* -0.313* -0,487%% -0.825%* -1,617%
(-3.00) (-1.90) (-2.67) (-3.40) (-5.95)

InBM 0.543"" 0.268 0.245 0.386 0.483*
(2.77) (0.88) (1.62) (2.22) (2.58)

TURN 2.699 -0.732 -0.198 -1.143* -1.281%
(1.01) (-0.60) (-0.24) (-2.25) (-4.37)
ILLIQ -0.010 -0.028 0.024 0.070 -0.038
(-0.58) (-1.18) (0.74) (1.17) (-1.08)
PRET1 0.021 0.026* -0.004 0.011 -0.004
(1.54) (1.90) (-0.49) (1.08) (-0.44)
Adj, R 0.082 0.071 0.067 0.065 0.072
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(Table 6) Fama and MacBeth cross—sectional regressions : Individual Level within
Quintile Portfolio sorted by Firm Size

This table reports the average coefficients from the Fama and MacBeth(1973) cross-sectional
regressions, We regress monthly excess returns on IVOL, MOM(12,2), MOM(12,7), MOM(6,2),
BETA, InME, InBM, TURN, ILLIQ, PRET1, Robust Newey-West(1987) t-statistics are reported in
parentheses, Panel A and Panel B report the coefficients for model (1) and model (6),
respectively. Sample period is from January 2000 to December 2015, *, ** and *** indicate
significance at the 10%, 5%, and 1% level, respectively.

1 2 3 4 5
Panel A: Model (1)

IVOL 0,473 -0,570% -0.865* -1,403* -0.047
(-2.59) (-2.85) (-6.006) (-7.73) (-0.20)

Adj. R 0.027 0.028 0.038 0.040 0.031

Panel B: Model (6)

IVOL -0.500% -0.140 -0,508%* -1,040% -0.252
(-2.78) (-0.78) (-3.79) (-4.06) (-1.31)

MOM(12,7) 0.017% 0.015 0.007** 0,019 0.016*
(2.67) (3.39) (2.19) (4.44) (3.15)

BETA 0.973* 0.870* 0.710% 0.714* 0.389
(1.71) (2.34) (2.60) (2.08) (1.57)

InME -3,123% -0.586 -1.475* 0,737+ 0,279
(-5.60) (-1.11) (-2.05) (-2.45) (-3.07)

InBM 0.234 1.038%* 0.322 0.239 0.411*
0.97) (4.34) (1.48) (0.86) (1.93)

TURN -1.528%* -1,209%* -1,549%+ -1,705 -0.363
(-3.03) (-3.12) (-4.07) (-2.063) (-0.26)

ILLIQ -0.012 -0.002 -0.044* -0.013 -0.509
(-0.72) (-0.08) (-1.95) (-0.29) (-0.41)

PRET1 0.006 -0.013 0.011 -0.002 0.020**
(0.44) (-1.60) (0.89) (-0.20) (1.99)

Adj. R? 0.089 0.098 0.105 0.110 0.133
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Abstract

We examine the effect of idiosyncratic volatility on expected returns
using daily data for common stocks listed on Korean Stock Exchange
for the period of January 2000 to December 2015. In particular, we
estimate idiosyncratic volatility based on the Carhart(1997) four-factor
model in order to control for momentum, a systematic risk for the
post-2000 period. Methodology and main findings are as follows. First,
although the value-weighted average return differential between the
lowest and highest idiosyncratic volatility portfolios is approximately -
1.15% per month, the risk-adjusted return is approximately -0.71% per
month yet statistically insignificant. Second, we conduct a double-sort
portfolio analysis to control for potential effects of firm characteristics.
After controlling for turnover, the trading strategy yields -0.86% per
month on average, but risk-adjusted return decreases to -0.43%
insignificant. Finally, we run Fama and MacBeth(1973) regressions to
control for various firm characteristics at the portfolio level. While
Idiosyncratic volatility account for the cross-section of returns on
idiosyncratic volatility sorts, it becomes insignificant when controlling for
turnover. Our findings suggest that there is no robust evidence of a
negative relation between idiosyncratic volatility relative to the
Carhart(1997) four-factor model and expected returns and that the
relationship highly relies on liquidity.

* Key words: Idiosyncratic Risk, Idiosyncratic Volatility, Four-Factor
Model, Momentum Effect, Anomaly
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