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(Table 1) Classification and descriptions of Independent variables

The variables used in the empirical analysis of the determinants of the surrender

behavior for Type 3 Insurance are shown in Table 1. Independent variables in this

study are classified by Population and sociology factors, Economic factors, Contract
characteristics factors and Health status factors. Descriptions of 0 and 1 given to
independent variables are explained in {Table 1).

Population
and
sociology
factors

Variables Description
Gender 0(= female), 1(= male)
Age, Age? The age of the individual
Spouse 0(= no, if the respondent has no spouse)

1(= yes, if the respondent has a spouse)

# of household
members

Number of household members by household

Business field

Agriculture, forestry and fisheries (1), others (0)

Wholesale and retail, lodging and catering (1),
others (0)

Transportation, telecommunications (1), others (0)

Finance, insurance, real estate rental and business
services (1), others (0)

Educational Services (1), others (0)

Public administration, health and social welfare
(1), others (0)

Employment status

0(= regular worker), 1(= irregular worker)

Head of household

0(= no), 1(= yes)

Household income

Annual gross income by household(10 thousand

Economic unit KRW), log transform
factors 0(= no, if the respondent owns no home),
House owners .
1(= yes, if the respondent owns a home)
# of insurance
Hsur Number of individual contracts
contracts
In_Annual payment |Annual payment premium(thousand unit KRW), log
premium transform
Contract In Clai d Annual claims paid(thousand unit KRW), log
characteris n_Claims pai

tics factors

transform

# of claims received

0(= no), 1(= yes)

1 time (1), others (0)

2 times more (1), others (0)

10 times more (1), others (0)
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In_Personal medical | Annual personal medical expenditures (thousand

expenditures unit KRW), log transform
Health Smoking 0= no), 1(= yes)
s [ et o 50 109
Exercise 0= no), 1(= yes)
Chronic disease 0= no), 1(= yes)

2 AFoM= (3 1)9] Hpo] His] 2010858 201597H] -SHol fA1E A3E
9] 7I47 o] Ve 7S Hde=® 2t A Ho[HE o83 sfief A visiof Hdow
“HEsto] FdHlolEE F+dsi3itt

A ot 2ok 3|, SaeE) diolE £4 W S4S Tefs ffste
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Al d 2 AAE RG] tft 5k2¥HHausman) He GAXCRE AAlste] AR
Fo 245t A, 29 714l A A5e A8 =RIR: likelihood
ratio) A8 At YA, SH¥47E 5534 (multi-colinearity)o] 'BAdok=
A ARE HAsE7| Yol VIF(variance inflation factor, EARSAAG)E FRIst3ith
e e Rl Aty 435S B9l 29 LYl d=AAE RS o5t A
3EY A sfef 2 aRlE BASIIH. & 79| £ ol&d AR
STATA 14.0 =2 o]},
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(Table 2) Descriptive statistics

This table presents the summary statistics of panel dataset of surrender group from
2010 through 2015 in the Korea Health Survey used in the estimation. The statistics of
this table are based on the members of the household. Average age of surrender group
is 31.574(2010), 31.089(2011) and so on. This table shows that average surrender rate
is around 5%. The details of surrender group are shown in <{Table 2.

Independent variable 2010 2011 2012 2013 2014 2015
Female 249 185 213 189 193 309
Gender %) 6.1 (3.8) (4.3) (4.0) (4.2) 6.7)
Male 232 196 187 185 184 284
%) (5.2) (4.4) (4.1) (4.4) (4.4) 6.8
Age. Age? mean 31.574 | 31.089 | 34.843 | 31.596 | 37.194 | 37.126
’ std.dev 19.334 | 18.781 | 19.126 | 19.547 | 19.808 | 20.195
None 257 215 193 224 191 304
Spouse (%) (5.5) (4.6) (4.1) (CH)) (4.4 (7.0)
Have 224 166 207 150 186 289

(%) 4.8 (3.5 (4.4 3.3 4.1 6.5
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# of mean 3.823 3.911 3.715 3.759 3.695 3.767
household | = 4 40 1323 | 1434 | 1.165 | 1.08 | 1.214 | 1356
members

Agriculture,
forestry and 14 18 15 15 19 24
fisheries
(%) (2.8) (3.5) (3.0) (3.0) (3.8 4.7)
Wholesale and
retail, lodging | 126 96 112 94 99 148
and catering
%) (5.1) (3.9 (4.5) (4.0) (4.3) 6.6)
Transportation,
telecommunica 15 13 14 4 8 25
Busi tions
s (%) 49 | 41D | ¢4H | b | 9 | 83
ield -
Finance
business 40 34 38 30 30 41
services etc.
(%) (5.5) (4.6) (5.2) (4.1) (4.1) (5.5)
Educa'.nonal 2% 1 9 9 19 1
Services
(%) (5.5 (2.5) (2.0) 2.2 (4.9) (5.6)
Public
administration 58 37 38 25 38 55
etc.
%) (7.6) (4.8 4.7) (3.3) (.1) (7.4)
Irregular 106 67 99 81 85 115
worker
Employment %) (5.3) (3.9 (5.0) (4.3) (4.6) 6.2
status Regular o8 82 73 59 65 111
worker
(%) (5.8) 4.7) (4.2) (3.6) (4.1) (7.1
No 337 261 283 282 257 405
Head of (%) (5.0) (3.9) (4.2) (4.5) (4.2) (6.6)
household Yes 144 120 117 92 120 188
(%) (5.5) (4.4) (4.3) (3.5 (4.5) (7.0)
In_Househo mean 8.097 8.192 8.225 8.315 8.277 8.358
ld income std.dev 0.653 0.617 0.57 0.576 0.644 0.635
No 200 151 173 133 129 226
House %) (7.2) (5.4 6.0 (5.0) (4.9) 8.9
owners Yes 281 230 227 241 248 367
(%) (4.3) (3.5 (3.4 (3.9 4.0) (5.9)

# of mean 2.661 2.945 2.738 2.684 2.345 2.621
INSURAnce | 4 dev 1442 | 1414 | 1533 | 1535 | 1.412 | 1.474
contracts
InAnnual |- 1 13,012 | 14150 | 13.828 | 13.949 | 13.447 | 13.706
payment
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premium std.dev 1.553 1.311 2.17 1.658 2.772 2.218
In_Claims mean 0.942 0.867 0.717 1.001 1.163 0.818
paid std.dev 3.292 3.245 2.985 3.484 3.725 3.16
# of claims mean 0.114 0.094 0.073 0.126 0.133 0.094
received std.dev 0.425 0.372 0.32 0.46 0.454 0.383
In_Personal mean 11.875 | 11.869 | 11.701 | 11.932 | 11.813 | 11.941
medical std.dev 1729 | 1.657 | 1723 | 1.66 | 1.659 | 1.684
expenditures
No 273 196 230 192 209 311
Smoking %) (4.9) (3.5 (4.1) (3.5) (3.9) (5.7)
Yes 84 70 69 66 73 111
(%) (5.8) (4.9) (4.8) (5.1) (5.6) 9.5)
Hospitalizat No 413 335 345 332 340 533
fon %) (4.9) (4.0) (4.1) (4.1) (4.3) 6.8
experience Yes 68 46 55 42 37 60
(%) (7.2) (5.0) (5.7) (4.8) (4.3) 6.5)
No 243 180 214 178 214 330
e @ | 6D 6D | @) | 67 | 63 | 65
Yes 238 201 186 196 163 263
(%) (5.7) (4.5) (4.3) 4.7) 4.2) (7.0)
No 281 211 224 195 189 291
Chronic %) (5.5 (4.4) 4.7) (4.6) (4.5) (7.1)
disease Yes 200 170 176 179 188 302
(%) (4.7) (3.7) (3.8) (3.8) (4.0) 6.4)
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(Table 3) The result of estimating fixed—effects panel logistic model

This table shows the analysis of the estimation results based on a fixed-effect panel
logistic model. Model 1 included all independent variables, and Model 2 was analyzed
by removing non-significant variables based on the 5% significance level. Variables
that do not vary over time, such as gender, are not analyzed in the fixed-effects
model. Model 2 is the final analysis model in this study. *, **, *** denote 10%, 5%, 1%
levels of significance.

Variables Model 1 Model 2
estimate(3) | estimate() | odds ratio

Age -0.187** -0.225%** 0.799
Age2 0.003™** 0.003™** 1.003
Spouse(ref: None) -0.807** -0.721** 0.486
# of household members 0.049
Business field(ref: Others)

Wholesale and retail, lodging and catering -0.850™* -0.811** 0.444

Transportation, telecommunications -0.532

Finance services etc. -0.555

Educational Services -1.152** -1.188™* 0.305

Public administration etc. -0.657
Employment status(ref: Regular worker) 0.195** 0.199** 1.220
Head of household(ref: No) -1.095** -0.960™* 0.383
In_Household income -0.191*
House owners(ref: No) -0.216
# of insurance contracts 1.364** 1.360%** 3.897
In_Annual payment premium 0.120*** 0.118™* 1.125
In_Claims paid 0.056
# of claims received -0.403
In_Personal medical expenditures -0.096™** -0.098*** 0.907
Smoking(ref: No) 0.087
Hospitalization experience(ref: No) 0.331** 0.364*** 1.439
Exercise(ref: No) -0.027
Chronic disease(ref: No) -0.307*

10) A7) wet WPt gl Wt TATTmEol BAER] okerh
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o] 14] Z7F u g4 0.799812 Uetsith. A%zt sjef of o] TAE <)
HlA@ a7 quadratic effect)E B AEIDSIAF B ZFAX] AHART A=
(1)) ol o, AF 9 ARAET sirs/de] A UAY] FEiE Uehydth
ol Aol TS o7 ks do] Ao AT ol dollAle 1 AaZo] At
Esheths 2 ojulgitt. #i Ak AREAQ skl F(-)9] FKB=-0.721)°] AU
3, HieAE gl 7ol Hlsh v A7 Sl A9 sieb e /d 0.486H1= HERTH
By 71 SAkke 9% F A4S AREE sl F(-)9] KB
=-0.811)°] UL, THE ATl vl siefrks g2 0.444H0 = ettt E5E wgAfH]
2 AFTS ABEY sfokol F(-)9] FHG=-1.188)°] UL, TE FFll Hls| sitks
/32 0.305H12 YRttt v8TA2 ABEHO] skl (+)9] FHB=0.199)°] AA
a1, HgA] o] opd 7o Hlsf siefrks g 122802 UElTh 7HAS] AAIE M AA]
I AR EES 2L Gl T AolA AS 0 AR SRS, 7
QA A A3EF Q] ekl F(-)2] YK B=-0.960)°] AR, 7I57} obd 2ol H]5]
9] - slek /32 0.383uH = LrERiTE.
HAZIJEA0IAN BAARS= ABREFY sfofol]l A(+)2] 7K B=1.360)°] AA
, BEAIRAST 199 $713 f sfiekrks/gdol 3.897HE Wikt A YEE R
£ 2 AolA AgoR AR SRS, A YE TR 57k ABRE Y] sfek
o A FHB=0.118)°] AL, IPFALE= 1% S71 o sferksde
1.125H12 Uit} 13)

N

R

11) SeRsge 98] SAMIE Sjojdiet. ofs HUT YA shHEck
12) YiEel Aguge Sguse] dap) Fenido] vl FUL nACE 19 1A
S|, AR S ol S/ ) 2 ] Wk ARAL M2 Hore A% v
HRPS EYele wgo| AMElolo} Ak ofg Sof ABO] F7He] wh A5(Vo]

F7RIP ol dgoldoln] 450) B ME Su2 F7} Be [ashe MHYRFS 7}

. . e OBE(Y))
HoEH, ¥ =8, +6,4, +8,A4% O Aol st SHAET} i = B 20,41 B 5T

i

obd 229 HldFavtE Uehdt(E-t-o1e+24)(2007), p. 157, 15. 207).




WA =sizger moow Aus

A 3EeA AHIAIE 7R A& AI3EHS] sfofl F(-)2] FH3=-0.098)°]
AL, JAZ=H7E 1% 571 1 Sl kg2 0.9078 =2 Wbt 19 AL59
2 AREY 9] sfokof] A(+)2] FRHB=0.364)°] AN, P ¢ 3 AR Bl AL
ol A= AR sfors a2 1.43940 = Lebgth

ol ge] TAEIE HIFL R A3EY ol FFE vRl= 2909] ol shshE o
=3 2. BPgtARl B sieris/de] S Adte EeE 'Y §Ao] HiRE
A Aolghs Holld dAa50] A71HeR e Aol HAS fAIT 7Hsdol &
= 0% FehEn, b ZEFEVF SIS B EERAE ol HEEAel
oF & = ol s, 183l AFER sjefrisde] EEtiinke HollA] TR}
ASTER =S 2o S4010] Atz AuelgS st Aggel] wE &4
OFE Folo] AR HYRE Aot Aloke wElske Ao A fAlET=
o] ok & AARIH.

HeA7E e, 7S sl isgo] Wokltks A= 7ol Sl 7HdA
o] 29 7] F2o] A B Aol S22 Ut &SP tigt B, 2lwr] B
Z A3EAL] BAGEO] 7Hlo o] Ejof FA|EE Ao= SjAHr.

HAA RS S71ES s el wordthe Ay RKIE U= S
= 3jefisdol oitke dite HaARs7T SIS At EEdR FHo
718 Zo|E2 /iIER YR FEo] siofo] §FE viAle Aoz wtEr. metA
HARE S ofgo] JESHA] &2 A9 B3 71 Al AR A4S 7St A

Het HARe B7|s9] dES ] 7] e Ao] Bash. HASAe Ao

ot
ol
|o

9

13) AURYRERA] I AT A4S FHUSE A o] ERAE 1% 71
T 1 FEUEEIT I 920NE SR 208 SR 4 gl ok 432

ARY(y,= o+ Ploga,+ ¢, N f7 SR el 1219) Wslel] wlE s
_ aE( ,-) 8E(y,) = - 5 PR PN
o) Arjel Wsl(s= o= S )2 yehyy] uholck. ofsh RIMg s

alog(z;)  ox;/x,
= YL WA o= sAETHEEF-0IgHAl(2007), p. 161).
14) 7HIAEC|gH|e} sferhsAde] K)ol TAl ] ik #AETe AdstAY 43S &
25k Aol Sferst AdelA] RS Afglo] REAoe RARITIE Y1l = A
SEo] ZATE ZAHQ011), FAE- IS0 ARB0162) A7 Axo}
Ax|ehk= ZATtolct.



d 5 U=F
7] A 2R sfef Al Eaaol AW e AR FeiAgE T g2 A4 S

Bast gt 3 BARGURA- A oFuths A5 5 HEA%RA

cloyl A= S Shfslol BERRRO Q1% ook WHIAIZ 4 ek
AQAZARIF Z7F% Shebks-o] SolErhs Faks 23 4et $4 got

SfA|AE olg5to] el ulZh B HolA A £ kS A% Wt

Qe GAIBHs AR JAlElo] ZAIGTRE Ve el AN Ajoltt. AAFHl
S A9 SolsAo] okl Ak Aol wE ASAMAIR QI8 HEw Pelo] 3
ol Hlo] sjeke sk Zo2 shaEct,

ATl BRI Sofel] Fole JakS mXE Wg BAE BRI 5
AT TRl A3 0] ThaA Folet QRS X Zo® ek gkt of
YA ATHAZEY), BARR(ClENE A1), £47RK20108~2015) 2

AP (A=A 2Y) SollA Aol W] mig]l Aoz dekdn.

o2
n
¢]

Flt‘ F}

re

o

V.

uy

o

YR sfefol ditt AP+ diie Edsrte] Aaz/d sk Sdold, 54

¢
H
ol
s
)
if
;
w
HI
el
1o
®
e
o
N
OE
oll‘

0
o
i
ol
o)
oo
ok
+
%9,
Jh”m
HL
el
-,
19
=y

B Slokg Aehe Akt 54 Slekun R 7 $U vl Yrow T8
Sjof ey, g A= 24 A Uehhs Aduo] BAS 3% 4 gt AR
Y EIRYE o} g3,

B A7E A7 Jolud- IRy R Eel A3EY AAE Hyos
shoirhe 3t RAREE 2010458 20158719 4] 1 422 Besteirke

ofl
ro

J[m



W =s=ser mpod x4z

A, AFEFE fgEAo] et fdAAER P o83k A, 71 it
Z7gHo] e 7t AU R RE Baoeko] At ZYHSE Zjlolo] 250
2 EA5HAtHE FollA] SJulzt et

1P AT S o83t AR SioF A a1 A, sjeksde BEAK
7 BESE, ANEIET R SIS, WA, Y9 do] UEE o
o7kl S71stgith. WA JIRIAE Q)R H|7L EoEE, At QLeSE, Ea-
-S4 W WSAH|A Y] FARIGE, 7SS sjerls/do] A4ttt A
Hat o7 ks 7] WAlE UARoE Ueht Ag37lol wet siefrks/d 45
TF A A oldolAs I AAaZo] At EdlE= AR BAEQICh

B ARARG A3HE Aol EUEE A2 AFAHAIES] K-1CS 2 FAE
H3IA71R1 IFRS 17A1%7} AlB=H, BHFA 7} A] sjA1& 71o] B42olct.
St A Al F9 FFSEIREHBAE(CPP) ¥ B/ HIADA A E B
Akl het siAE 7170l ARSEAL Glof, BEANIS A&71edt WS fI%t A&
AL A2 1 3857t oS B4R Qi) £ S Bl 499 SR S
A= BH7F AP AR 0 2 Aok ol -850 SiAE-S FFSAI7I=H ol F]

L Zlole}. E3t HETA A7 U4 AKIRES vl RASHe Hlo] FRshAu 4
2o189] F4 ARHOE A Mo 2AME ol RS ol §alg]
ok, wrebA] Afzzol et W4E0] Aloko R Qla| ekl Mgt BRtEl ApgAeke] &
Kol W2 BEA] dof AHANS AvinA] FHET. Wb FRRANS, 7R
g, grgel, BERAVRE AUA, YA/RE BEIRE, Akt sl Sl
A, AR D ALY FE7109 A9 5 A AR 40 e 2 71
A e 8] o shefetrl 27ha 02 AgE Bask glrkn weke:



HBsiiol it ZFRI0) Bt o

I

TS, AERA7IEE o8’ AR AR -foF £4, AHIA 99-5, B
AN, 1999.

(Translated in English) Joongchul Kang, and Kangbong Jang, Analysis of
life insurance expiration and cancellation using survival analysis
technique, KIDI Report 99-5, 1999.

73783] - BV, StataS B3 nAAFAE, AZr|te], 2017.

(Translated in English) Cameron, A. C.(Kang, C. H., and Park, S. K.,
Microeconometrics using stata(Revised ed.), Jiphil, 2017.

g, “HEI R HIZIIAR] FA] H fiof e ASEAT AT, BYEE)A|, Al
1087, 2016, pp. 29-54.

(Translated in English) Daehwan Kim, “Empirical Analysis of Maintaining
and Canceling Behaviors of the Indemnity Private Health Insurance
and Its Implications’, Korean Insurance Journal, Vol. 108, 2016, pp.
29-54.

AR, Y E AR s Q1o et A, ATk ARk, 201197

(Translated in English) Sayoung Kim, A Study on the Factors of Life
Insurance Policy Lapse, Ph. D. Thesis in Sogang University, 2011.

AAn]- A5, AR 89lo] Wze|g Y ZHIHET} X1} o7 ol HX|= JFF,
R EASEA], A|39d A|3=, 2015, pp. 161-167.

(Translated in English) Sunmi Kim, and Hosung Shin, “The effect of
economic factors on private health insurance enrollment and dental
care utilization”, Journal of Korean Academy of Oral Health, Vol.
39(3), 2015, pp. 161-167.

A%, e 2 H 9] 0] 7RI HEo] S VA= 8917, AZhekn AR,
201184



[ 58 EETEE

(Translated in English) Jandi Kim, 7he determinants of private health
insurance acquisition and exit, Master's Thesis in Seoul National
University, 2011.

W9 olgha], AgFEAIs 824k 2007.

(Translated in English) Joonwoo Nam, and Hansik Lee, Econometrics,
Hongmunsa, 2007.

T4 018, AEEY e AGAAE A7, AQFADTE, A24H AT,
2011, pp. 1099-1121.

(Translated in English) Gunsik Ryu, and Bongjoo Lee, “Econometric
Analysis of Surrender and Lapse Rate of Life Insurance Business’,
Korean Industrial Economic Association, Vol. 24(2), 2011, pp.
1099-1121.

H1Q14]- 28, didH|o]EE4 STATA, A&nldo], 2016.

(Translated in English) Insik Min, and Pilsun Choi, STATA Panel data
analysis, Jiphil, 2016.

T8, PR EF Y 14T} sfere] EA4EA, AT AT, 42248 A2
<, 2011, pp. 189-222.

(Translated in English) Changhoon You, and Jeongdong Kim, “A study on
the determinants of purchasing and surrendering private health

insurance”, The Journal of Risk Management, Vol. 22(2), 2011, pp.

189-222.
o[ 0] 95, PAFRY SokaQlo] B A7, PHEANGAATY, Y}
-+ 10-16, 2010.

(Translated in English) Sukbum Lee, Youngjong Lee, and jooyoung Ok, 4
study on the factors of postal insurance cancellation, Korea
Information Society Development Institute, Basic research 10-16,

2010.



Hawsiol it zzeoi) zet o [N

ARG AL “YmH|RE Aol HzeE O] 7IIHE H|X= JFF, BAHEA
S} FAAT, Al18H A4, 2012, pp. 65-84.

(Translated in English) Boyoung Jeon, and Soonman Kwon, “The Effect of
Health Care Expenditure on the Change in the Demand for Private
Health Insurance in Korea’, 7he Korean Journal of Health
Fconomics and Policy, Vol. 18(4), 2012, pp. 65-84.

AR 054, “YPEFIIAY] sfekgo] et A, BEB|A], #1827, 2009, pp.
155-178.

(Translated in English) Sechang Jung, and Seungchul Oh, An Empirical
Study on the Lapse Rate in the Life insurance industry, Korean
Insurance Journal, Vol. 82, 2009, pp. 155-178.

L7, AR ARRHRIC] A7 [Rlo] Wt A, SATheh AARRRI=E, 20129124

(Translated in English) Wangi Chae, An empirical study on the
derterminats of lite insurance policy lapse, Master's Thesis in
Soongsil University, 2012.

HPE- Y, “BARGTH FPEY SforEe] viXe FF, EFANEAT, A19H ABRS,
2008, pp. 3-36.

(Translated in English) Youngmok Choi, and Won Choi, The effect of
economic variables on lapse and surrender rate in life insurance,
Journal of Insurance and Finance, Vol. 19(3), 2008, pp. 3-306.

A, wdeolE 42|, BrgAL 2017.

(Translated in English) Chirok Han, Zectures on Panel Data Analysis,
Parkyoungsa, 2017.

Eling, M., and Kochanski M., “Research on Lapse in Life Insurance—What
Has Been Done and What Needs to Be Done?”, Journal of Risk
Finance, 14(4), 2013, pp. 392-413.



[ 60 EECEE

Knoller, C., Kraut G., and Schoenmaekers P., “On the propensity to
surrender a variable annuity contract: an empirical analysis of
dynamic policyholder behavior’, journal of Risk and Insurance,
83(4), 2015, pp. 979-1006.

Kuo, W., Tsai, C., Chen, W.-K., “An empirical study on the lapse rate: The
cointegration approach”, Journal of Risk and Insurance, 70(3), 2003,
pp. 489-508.

Outreville, J., “Whole-Life Insurance Lapse Rates and the Emergency Fund
Hypothesis”, /nsurance: Mathematics and Economics, 9(4), 1990,

pp. 249-255.



HIBEE9| sHof ZHR210

e
ot
re

8 61
Abstract

The purpose of this study is to analyze empirically surrender behavior for
Type 3 insurance contracts using the Korea Health Survey data. For the
selection of research models that reflect the characteristics of the long-term
panel data, we conducted a Housman test and determined the fixed-effect
panel logistic model as a suitable model. The main results of this paper are as
follows. The possibility of the surrender for Type 3 insurance (odds ratio)
increases with more insurance contracts, more annual payment premium,
those who are irregular workers and more hospitalization experience. But the
possibility of the surrender for Type 3 insurance decreases in the case of
higher personal medical expenditures, those who engage in wholesale and
retail, lodging, and catering, those who engage in education services, and

those who have a spouse and the heads of households.

% Keywords: the Korea Health Panel, surrender, Type 3 insurance,

fixed-effects panel logistic model
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