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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
7IESAFEAS s =4, Hiddlolee] At A7y e A8 O 5%
(pooled) ZAIAHEFT} W d(pane) ZAIAE Y @) I A =X ARG} &F
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 gls Wt TATTmEoll BAER] okech
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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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