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Hdztzol S3bE A5 W AR FREM T 1 aat= J(FEM)o] 285t
t}. (Table 1)ollA &I &= U= ZAAH 8 APHrE0] 7 152 Uehle= tud
T2 @7 gho] A #ishr] of#l& E4o] itk 18 B& FEMYETh= REMo] & =
29 A7FAE E4ok=t Hdeltt. E2 FEMY REM 1Y 5 A3et 8-S A=t
7] 918l Hausman TestE AAlote] #ed =& Qo FEM= &8 = Sl= 71 8
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(Table 1) Definition of Variables

Classification | Variable Definition
Dependent Inmcont The natural logarithm value of monthly private health
variable insurance premium per person
dold 1 if age is 65 and over, 0 otherwise

dtypel=1 if non-elderly and under 50% of median
income, 0 otherwise
dtype2=1 if elderly and over 50% of median income,

Independent
variables dtypel 0 otherwise
~dtype3 dtype3=1 if elderly and under 50% of median income,

0 otherwise
The reference group is those with non-elderly age
and median income of 50% or more

Control dhead 1 if householder, 0 otherwise

variables dsex 1 if male, O otherwise

10) & EX3} 7ste] JdEH](panel tobit) 2FS 1E 4 oL}, ZEH(Inmeont)
Al S censored)=h= #ho] BA] A9to™ REM EA4Z27eL Aot A9 glo] EXl(tobit)
2ol oJgt BA Avl= B2((Appendix table 1), {Appendix table 2))ol X3k
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dwork 1 if currently working, 0 otherwise
dwed 1 if living with a spouse, 0 otherwise
dedu 1 if above high school, 0 otherwise
ddisab 1 if disabled, 0 otherwise
dake 1 if having a chronic disease, 0 otherwise
. The natural logarithm value of monthly medical

Inmmedi

exXpense per person

. The natural logarithm value of monthly labor income

Inmincom

per person

o714 F&Hes Em dEFHe] At ZE (Inmeont)olH, FRHFHSFR
£ 13 Ev](dold, 6541 o F=1)1D, WAFR}ER] M52 519ict.

WA ] W TEASTV|Q} WelojReju] W] JR Ao R, TRAS
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HoJgH|(Inmmedi) Y € T2A5(Inmincom )2 AsIAtt & Z3stl U}, &
LR, 7B A S T AEHSES BF 211 3102 Mgt

SholM AAE Mg EHslshd v (A D 2

Mooy M

T

11) 337} o W g Feoles dAP(age), AdAE(age2) HPE F7I61] BFe
12) s 482 Al1d 19adEd 8 24810 :

o
oy

Rual] i

i



kl
I
O
lo
=
08
!
oy
HT
o
>
0]
N
(o]
Fo
!

Inmecont = B, + XB, + Bydold + Bsdwork + [,dtypel A1
+ Bsdtype2 + Bydtyped + €

ot X dold, dwrok, dtype 1~32 |23t H4E0] WEIS oju|gh

& 2 E-85t0] BAlshd, 280 A 22 Y o U "k o,
48212 SAAGE] =7]0f| o3f ArgEl=t] YrtA o g BlHES At AGE=
ol Aol sig 240 AAZAR] FFHE vefsh=d] TAVE . &, vIEESHT=
Hp0] 9 E= Tu|Hs o 5o 23f| Al gho] A== Zol=e EESPT HA
o s W] AHid] JYEE w4 }lok o F 5l vEESH A E BES)
Az Agsto] AduiE a7t k. YRt or EF0MA= Friedrich, R.(1982) %
Aiken, L. and S., West(1991)2] Z-score < Z-83lth. off A4 o, = S&HS

.2 A ARee] EEHARE ofufel
ok (4] 2)9F o] 7t ¥i=0] 3] HiAl WAL ghe -85 o] Teiet tr] W4

of 5 Sof QJgre W) ok 2 i40) AThE Fa4E AT 4 At
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glo]g 9] IFHAKstandard deviation)< o,

O-:vj

Standardized Coef ficient; = ( -

) X Estimated Coefficient; (41 2)

y
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(Table 2) Summary Statistics for 2010-2015

Variables 2011 2012 2013 2014 2015 Total
Ratio of householder (%) 32.1 32.5 32.6 33.5 33.4 32.9
Ratio of male (%) 50.1 50.1 50.1 50.0 50.1 50.1
Age 38.4 38.9 39.4 39.8 39.8 39.3
Marriage rate (%) 52.1 52.1 51.9 51.7 50.8 51.7

Ratio of higher than high

school degree (%) 64.2 65.2 66.0 67.4 68.4 66.3

Ratio of disability (%) 4.9 4.8 4.8 4.8 4.6 4.8
Ratio of labor force (%) 47.9 49.0 49.7 50.1 49.9 49.3
Ratio of chronic disease (%) 48.8 49.0 51.1 49.3 48.8 49.4
Ratio of aged population (%)” 11.9 12.4 12.6 13.1 12.8 12.6

Labor income? per person

(1,000 won per month) 1,977 | 2,004 | 2,065 | 2,135 | 2,254 | 2,094

Medical expense® per

person(1,000 won per month) 36 39 41 41 42 40

Private health insurance
premium per person 126 127 130 130 136 130
(1,000 won per month)

Notes: 1) Ratio of population over age 65.
2) Labor income before tax.
3) Medical expenses from emergency, hospitalization, outpatient, prescription drugs
only.

(Table 3)°lX= 59 &2 AAwE AdEl® BASIGH, oM Ag WE
W} RS APl 104 71Ee® 25| RIGATEIVIIE, MR, 9
BHAE, £5ES AHET

RIGAEA7IUES 30~404] vlRtoll A 71 3kem, 60Al olF- B4 3 7|2
7haA S48 gadhke Ze® Uehdth RgdEY VIR UgidEdEe
40~504] mRtolA 7Hg E9koH, TRV R 7|2 7HaM F43] gadhe Aos
U ols 22459 B9 "RIZHA B4 Bt



(Table 3) Characteristics of Economic Variables by Age Group
(unit: %, 1,000 won per month)

Proportion .
Age gro COVEIEE] by Prliﬁztia:iaelth Labor income” iselies]
ge group Private health ; expense?
. premium
insurance
Under 30 75.0 76 1,387 22
30~39 80.5 158 2,240 29
40~49 79.1 179 2,634 33
50~59 77.2 171 2,330 53
60~69 57.1 124 1,317 79
70~79 19.0 66 656 83
80 and over 2.5 35 512 77

Notes: 1) Labor income before tax.
2) Medical expenses from emergency, hospitalization, outpatient, prescription drugs
only.
3) Average value for 5 years from 2011 to 2015.
4) Refer to Appendix table 3 for yearly statistics.

(Table 4)= HEA=E L83 UFAFEY 89| 24821 4 Ajolrt. of7]A
= ollA ArgRt vie} o] B REIAIG} EFESHATE FLEolo] A E e St
o w ARl EAENEL HEEDS Ao F7|= d8EH. ol ilEfs
2 ANz FedrtslfEd(Pooled OLS), WHAIEF(REM),
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A gkt TBHE 1R o2 FASk= A ASHA] g o 9lon 4] Axto
A= ook ohs 23S Hofal Qirt 59(20118~20154) B2t Saddaws
Poolingste] £418F OLSEA# s d#4(REM, FEM) A3} 7] s34 2 2to|7F glol
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(Table 40 o5H, NPAARY $08 F7hIE R0zt /175, Ju19A,
wekE|(a st ol el A9e o], SRASe] e A9 ekt 717et £
Hi9A] A9 ZbTelst U9} 5 Tise] AANTE AUA] SIet SISA) ke,
24 YALEESe0] e 877} 2 702 ofsjEith. BeGEe] BI4E WY
ARASQE S A0R Uepit ojmy] Ago] B Aghe ojmy] H7te] 1
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(Table 4) Determinants of Private Health Insurance Demand (1)

Variables Non-standardized coefficient Standardized :gi?ﬁt
OLS REM FEM coefficient ) 9

Dummy for ook ke ok
householder(dhead) 0.191 0.203 0.108 0.114 3
Dummy for gender | o7 0.002 (omitted) -0.030 6
(dsex)
Dummy for elderly | 51 | g 1530 0.028 -0.133 2
(dold)
Dummy for labor 0.059" | -0.007 0.001 -0.017 8
force (dwork)
Dummy for marrage | ) mme | g ongme | (0gome 0.090 4
(dwed)
Dummy for ook _ ot
education (dedu) 0.009 0.174 0.366 0.004 10
Dummy for _ el - sk - -
disability (ddisab) 0.156 0.105 0.009 0.031 5
Dummy for chronic | ) ), 5 -0.014 -0.003 -0.009 9
disease (dake)
Lnmmedi 0.010™* 0.004* 0.003 0.020 7
Lnmincom 0.182%*** 0.076*** 0.035%** 0.203 1
Constant 3.307%** 3.800™** 4.675%* - -
Number'of 23.126 _
observations
Coefficient of Adj R%: within within _ _
determination (&%) 0.1076 = 0.0022 = 0.0051
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between between
=0.1192 = 0.0007
overall = overall
0.0987 = 0.0000
Wald
F test/Wald test F=244.80"** | chi2(10) F=18.87*** - -
=961.57***
Notes: 1) The higher the absolute value of the standardized coefficient, the greater the

impact.

2) Dependant variable is Inmcont.

3) For the robustness of the analysis results, the Heckman test is supplemented (see
Appendix table 4).
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27900 W2 Z2Ado|E g RgAgEY 071 2o Ao ojsE) k2l, Aol
Ql, WHESA = AAEE =t A EATR S 2 U w384
ZFEHC] izt 3le] 508 RPAFEASR7 Fobd 42 s 208 259 & &
Ql, o}, YHERE ARt B8 71 S AR Holu ZFARI HaA} ¢
olrts AFA] 719)E A™SHAY & BERE Fajolo] 85 JAX7IHE 43
T ZARTH R, 2014).

SHH, S st UYAREY 80 vl At I FrE BESHSE B9
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(Table 5) Determinants of Private Health Insurance Demand (II)

Variables OLS REM FEM
Dummy for householder (dhead) 0.254* 0.310™** 0.073™**
Dummy for gender (dsex) -0.043™* -0.029* (omitted)
Dummy for labor force (dwork) 0.178%** 0.059%** 0.017*
Income | elderly Und.er median 0,407 0.107%** 0.3
type income
Under median income for ~0.094%" 0.037* 0.01
elderly
Dummy for marrage (dwed) 0.353%** 0.371%* 0.089***
Dummy for education (dedu) 0.219* 0.240% 0.150™*
Dummy for disability (ddisab) -0.221%* -0.140™* -0.032
Dummy for chronic disease (dake) 0.002 -0.003 0.003
Ln(medical expense): Inmmedi 0.030*** 0.005*** 0.003*
Constant 3.481** 3.856™" 4,293

Notes: 1) Dependant variable is Inmcont.
2) For the robustness of the analysis results, the Heckman test is supplemented (see
Appendix table 5).
3) The variables used in Table 5 differ from Table 4, such that elderly (dold) and
income (Inmincom) variables in Table 4 are converted into four dummy variables
in Table 5. The reference group is the elderly over median income.
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(Table 6) Estimation of Potential Demand for Monthly Private Health Insurance
(unit: 1,000 won, %)

o Middle-class Estimation
Classification . .
concept basis | model basis
Average monthly labor income of the middle class” A 1,971
Potential monthly private health insurance premium? (B)| 137 (108) 116 (107)
Male 147 127
Female 122 97
Potential monthly private health insurance premium 7.0 5.9
rate” (B/A*100) ' '

Notes: 1) Average monthly labor income for individuals with median income of 50% or more.
2) Average monthly private health insurance premium for individuals with median
income of 50% or more.
3) The premium rate is calculated by dividing premiums by income.
4) Figures in parentheses are private health insurance premiums only for the middle
class.
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(Table 7)2 A1t FAA 2o W9 EY G-I AP et A
FES AP o2 ERolRte g 2 AAGR-E2 A 65.7%, Bk’ 76.4%, =11

24. 7%= VFERGTE

(Table 7) Actual and Potential Payment Rate of Private Health Insurance

(unit: %)
Classification All el Elderly
elderly
Actual payment rate” 65.7 76.4 24.7
Potential Estimation model basis 26.1 30.9 6.1
payment rate? Middle-class concept basis 21.6 25.6 4.6

Notes: 1) The proportion of the insured paying monthly private health insurance premiums.
2) Only the insured who paid private health insurance premiums above the potential.
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(Table 8) Unfulfilled Rate of Private Health Insurance for the Elderly and
Non-elderly (per month)
(unit: 1,000 won, %)
Unfulfilled group” All?
Elderly Non-elderly Elderly Non-elderly

Classification

Actual payment (A) 10 38 21 98
Actual payment rate 19.8 65.8 24.7 76.4
Potential demand (B) 116

Unfulfilled gap (A-B) -107 -78 -95 -18

Unfulfilled gap
rate((A-B)/B*100))
Notes: 1) Include the insured who pay less than the appropriate premium and the uninsured.

2) Includes those who pay appropriate premium as well as who are unfulfilled.
3) The elderly are 65 or older, and the non-elderly are under 65.

91.7 67.1 81.7 15.4
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(Table 9) Unfulfilled Gap Rate of Private Health Insurance for the Elderly by
Gender (per month)
(unit: 1,000 won, %)

o Unfulfilled group” AP
Classification
Male Female Male Female
Actual payment amount(A) 12 11 25 19

Actual payment rate 21.5 20.7 26.0 23.7
Potential demand (B) 116
Unfulfilled gap(A-B) -104 -106 0| -98
Unfulfilled gap rate

((A-B)/B*100)) 89.3 90.9 78.7 84.0

Notes: 1) Include the insured who pay less than the appropriate premium and the uninsured.
2) Includes those who pay appropriate premium as well as who are unfulfilled.
3) The elderly are 65 or older, and the non-elderly are under 65.

A )l 71Eo 2 AmE, WA Q12w 27t 5H ¥ Fro YA EdRS
ko] JHA Q1 115 63 ol vlal 9% 14 9 A2 Ao & Yept. ol vl%
ZER HHNH 78.7%FHE 21.3%)= Uehgteh. T, o =912 uid 1%t 9% 9]
NFALEARE FHsle] B/ ol vls 76% 2ol A zoll= ovt 84

A A Yol n|FEEL 84.0%(FEE 16.0%)Z FHH At

SHH, R19] Aol SRS HISSRE SV 4 Qlths HolA wldEE 54
|2 Rt AmE A3t Ago] SRR n]ES 0] HolE Z10F EAE
ch.

(Table 10y°]l 9J5tH, 654 o el& 54 Ao 2 FHEsto] £ A} AFo]
2 JHoE 445 AAGREEE 21l o]o] fE n|SEE nFEES o= A
o7 A

Oh

N

32



128 REEEEE s k-

(Table 10) Private Health Insurance Purchase of the Elderly by Age Group
under Potential Demand (per month)
(unit: 1,000 won, %)

Classification 65~69 | 70~74 | 75~79 | 80~84 |85 & over
Actual payment 243 | 111 | 43 1.1 0.2
amount (A)
Under Actual payment rate 39.7 22.7 10.2 3.5 0.8
potential | Potential demand (B) 116
demand | ynfulfilled gap (A-B) | -92 -105 | -112 | -115 -116

Unfulfilled gap rate

((A-B)/B*100)) 790 | 905 | 963 | 99.0 99.8

Actual payment 474 | 180 | 55 1.1 0.4
amount(A)
Actual payment rate 46.7 25.1 10.8 3.5 0.9
All Potential demand (B) 116
Unfulfilled gap (A-B) -69 -98 -111 -115 -116

Unfulfilled gap rate
((A-B)/B*100))

Note: Only for individuals aged 65 or older.

59.2 84.5 95.3 99.0 99.7
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(Table 11) Estimation of Additional Health Insurance Level by Gender

Considering the Life Expectancy of the Elderly
(unit: 1,000 won, year)

Classification Elderly male Elderly female Elderly couple
Annual premium 1,244 1,267 2,511
needed
Lifetime premium 22,896 28,626 51,522
needed
Life expectancy’ 18.4 22.6 -

Notes: 1) Unfulfilled gap (A-B) x 12 months.
2) Annual premium needed x life expectancy (years).
3) Statistical Office, 2016 Mortality Table.

FU o2 WFE T AL ARSI ESle] A A, Ao] FRE:
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(Table 12) Estimation of Additional Health Insurance Level by Age Group

Considering the Life Expectancy of the Elderly
(unit: 1,000 won, year)

Classification 65~69 70~74 75~79 80~84 85 & over
Annfelegézrl?ium 1,102 1,261 1,343 1,381 1392
Lifeag: pregium 22703 | 2068 | 16923 | 12842 | 9,188
Life expectancy’ 20.6 16.4 12.6 9.3 6.6

Notes: 1) Unfulfilled gap (A-B) x 12 months.
2) Annual premium needed x life expectancy (years).
3) Statistical Office, 2016 Mortality Table.
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Appendices

(Appendix table 1) Determinants of Private Health Insurance Demand (1) :
REM vs. Panel Tobit

Variables REM Panel Tobit
Dummy for householder (dhead) 0.203™** 0.203™**
Dummy for gender (dsex) 0.002 0.002
Dummy for elderly (dold) -0.153™* -0.151%
Dummy for labor force (dwork) -0.007 -0.007
Dummy for marrage (dwed) 0.209"* 0.209™*
Dummy for education (dedu) 0.174% 0.174**
Dummy for disability (ddisab) -0.105™ -0.104™*
Dummy for chronic disease (dake) -0.014 -0.014
Lnmmedi 0.004* 0.004*
Lnmincom 0.076™** 0.075***
Constant 3.800™* 3.804™
Number of observations 23,126

Note: This analysis compares the results analyzed by the panel tobit with the REM in (Table 4.

(Appendix table 2) Determinants of Private Health Insurance Demand (lII) :
REM vs. Panel Tobit

Variables REM Panel Tobit
Dummy for householder (dhead) 0.310™* 0.310%*
Dummy for gender (dsex) -0.029* -0.029*
Dummy for labor force (dwork) 0.059%** 0.058***
Non- Over median income 0.150™** 0.146™*
In;c;)r:e elderly Under median income 0.101%** 0.098™**
Under median income for elderly -0.037* -0.036*
Dummy for marrage (dwed) 0.371%* 0.370%***
Dummy for education (dedu) 0.240%** 0.239%**
Dummy for disability (ddisab) -0.140™* -0.139%**
Dummy for chronic disease (dake) -0.003 -0.003
Ln(medical expense): Inmmedi 0.005™** 0.005™**
Constant 3.856*** 3.860***
Number of observations 47,436

Note: This analysis compares the results analyzed by the panel tobit with the REM in {(Table 5.



(Appendix table 3) Characteristics of Economic Variables by Age Group
(unit: %, 1,000 won per month)

Age | Under " 5 5 ~ - 80 &
Year/Classification 30 30~39 | 40~49 | 50~59 | 60~69 | 70~79 over Total

Coverage
rate”

72.6 | 81.0 | 77.8 | 748 | 50.3 | 158 | 0.5 | 685

Premium? 76 160 | 175 | 159 | 104 58 22 | 126

2011 Labor
income

5 | 1,324 | 2,133 | 2,444 | 2,185 | 1,166 | 670 | 274 | 1,977

Medical4) 21 24 30 55 73 76 67 36
expenses
Ci;fg%ge 726 | 81.0 | 77.8 | 748 | 503 | 158 | 05 | 685

Premium? 76 160 | 175 | 159 | 104 58 22 | 126

2012 Labor
income

5 | 1324 | 2,133 | 2,444 | 2,185 | 1,166 | 670 | 274 | 1,977

Medical4) 2 24 30 55 73 76 67 36
expenses
Cor\;i;%ge 74.7 | 80.8 | 789 | 77.0 | 579 | 188 | 2.7 | 69.9

Premium? 76 158 | 178 | 169 | 122 63 40 | 130

2013 Labor
income

3) 1,445 | 2,216 | 2,599 | 2,258 | 1,297 | 662 | 558 | 2,065

Medical4) 23 32 34 54 82 84 71 41
expenses
Coversge 1 749 | 792 | 790 | 775 | 590 | 195 | 29 | 697

Premium? 75 156 | 181 169 | 130 69 38 | 130

2014 Labor
income

3 1,425 | 2,303 | 2,711 | 2,355 | 1.396 | 644 | 755 | 2.135

Medical o3 | 31 | 35 | s2 | 78 | 83 | 83 | 41
expenses
Cor;f;%ge 789 | 81.0 | 81.2 | 793 | 628 | 228 | 32 | 72.8

Premium? 79 158 | 183 | 185 | 137 73 35 | 136

2015 Labor
income

5 | 1.380 | 2,375 | 2,881 | 2,548 | 1,450 | 684 | 335 | 2,254

Medical
expenses”

22 29 34 53 84 89 89 42

Coverage
D
rate

total 75.0 | 805 | 79.1 | 77.2 | 57.1 19.0 | 2.5 | 70.1
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Premium? 76 158 | 179 | 171 124 66 35 | 130
inL;b;;y 1387 | 2,240 | 2,634 | 2330 | 1,317 | 656 | 512 | 2,004
Medical © 10y 1 o9 | 33 | 53 | 79 | 83 | 77 | 40
expenses

Notes: 1) Proportion covered by private health insurance.
2) Private health insurance premium.

3) Labor income before tax.

4) Medical expenses from emergency, hospitalization, outpatient, prescription drugs

only.

{Appendix table 4) Determinants of Private Health Insurance Demand () :
Heckman Model

Variables Select model Outcome model
(step 1) (step 2)
Dummy for householder (dhead) 0.204** 0.199%**
Dummy for gender (dsex) -0.424™ -0.074*
Dummy for elderly (dold) -0.869™** -0.518™*
Dummy for labor force (dwork) -0.036 -0.054**
Dummy for marrage (dwed) 0.254* 0.176™*
Dummy for education (dedu) 0.212%* 0.037**
Dummy for disability (ddisab) -0.264* -0.138™*
Dummy for chronic disease (dake) -0.130%*** -0.021
Lnmmedi 0.015%** 0.013%**
Lnmincom 0.239%** 0.189***
Constant -1.002%** 3.218%*
Athrho cons 0.055
Lnsigma cons -0.229***
Number of observations 31,586
Wald chi2(10)

1615.81***




(Appendix table 5) Determinants of private health insurance demand (Il) :
Heckman Model

Variables Select model Outcome model
(step 1) (step 2)
Dummy for householder (dhead) -0.016 0.268***
Dummy for gender (dsex) -0.044™* -0.055™*
Dummy for labor force (dwork) 0.003 0.184***
on vagczl;iia“ 0.931% 0.540%*
Income elderly Und.er median 0,703 0.390"*
type income
Under median income for 0,683 0,130
elderly
Dummy for marrage (dwed) 0.114%* 0.362%*
Dummy for education (dedu) 0.041%* 0.209***
Dummy for disability(ddisab) -0.504™** -0.203"*
Dummy for chronic disease (dake) -0.178™ -0.001
Ln(medical expense): Inmmedi 0.026™** 0.032%*
Constant 0.003 3.487%*
Athrho cons 0.004
Lnsigma cons -0.259%**
Number of observations 71,325
Wald chi2(11) 12264.52%**
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Abstract

The purpose of this study is to estimate the determinants of private health
insurance (PHI) demand and potential demand for the elderly. The main
determinants are found to be income and age, and the potential demand of
PHI was estimated as KRW116,000 per month. Only 6.1% of the elderly meet
this level.

Comparing the unfulfilled gap rates of the unfulfilled persons only, 67.1%
of the non-elderly and 91.7% of the elderly showed very weak demand. This
result shows that the higher the age of the elderly, the higher the unfulfilled
rate of PHI premiums, suggesting the need for policy measures such as aging

reserve.

% Key words: private health insurance, determinants of demand, potential

demand, aging population, aging reserve



