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3. Lg s A53

7 AEAAAT 244 E

HAA G A= BE7ds &8l 7IHasds Sstete] st B SAL

© °ol9S Fugste] st} Rothschild - Stiglitz(1976)= EE& X3l i g E
WoAR BE % AKAHE 34 ngAge 94 e BASRA el »

Ak A A 25w, READ B4 A 25 W, BEA vRAN

BB £9 o, HBA B A BB EAFY 0,59 BEALGES
a=(a0,), REAA FARES pot & o YA 20AE HPTYoR

18k ZJTHER Vip,a)ol 0KT Atk B 71918 Ho|th,

Vip, W, W) = (1—p) UW,) +pU(W,). (2.1)

R BSAME AFTEHAR ZHole] 17k 0 ool i AlokS QIFE Flo|th

m(p,a) = (1 —p)ay —pay, = o, —play +a,). (2.2)
AustE p Akae wHsAle] oAl ARA Fuolth weF A%
of P AfFIel A A ARSFES P, ph olet P W FEudg
Fol gk WA AT Aok AWsES A% HerE & glemw Aokd
oAb ok 3 g8 A o] whib= Aol A A 7 & (equilibrium) A HE T
olmj B ALS] offFhEt & WER= A (23)l ofs o 4kAl oFd (budget
line)®] 7]&717F 28 €t

5) ay=a(LPA A A AFe)-a, (AR FY )
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m(p,a) = (1 —p)ay —pa, = —play +a,) =0. (2.3)

a.
2__P (2.4)
a 1-—p
<O 2-5> AXJYET HAAH <8 2-6> AHFYET =22d
w2 w2

."l
t"
r
7N 457
N\
w1

_ * =-
=- CjolR
T- l_}‘Ell_oOé

XlZ: Rothschild, Stiglitz(1976)
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<Y 2-5>NAY BAFE o7}
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A Tt 23t 9Ad 2 (full insurance)o] YA
o oojul BE A ARG Aol =g Aluud A Al A5 w3 Alargbay
B AdoMde <29 2-6>Ad nYd A9
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(independently and identically distributed). $1EEA =EF 09 Hdy BEAS
p@)F vie)el & w =AY ity 242 ArhlEe A ARgET R
= v, allth ol &4 Vel E4bs FASE v EPV(Expected value of the
Process Variance), ai= VHM(Variance of the Hypothetical Mean)©]g} 3Fc}. wh
°f AR o]l T olgH A Hge FARIMXVE ¥ FobAa wiig oA
Zolgt™ hypothetical means p(9)2] Wso] F7Fsty A EASF= F53th A
AT ol oldAYTE e Ak EAAFR AEIIXVL gria ®

Ao VHEAF7E =rhd FAET Aol A o]

rir
S
o
£
=)
L)
)
Jim
o

=2 AR 4T ¢ o didor FHPARS ARIIA S HPE A5}
FaAgo] vy B 4 gl
B(Y;) = EIE(Y]|0 =0)] = Elu(0)] = . (2.6)
Cow(Y, Y;)= ElY,Y,| - E[Y|E[Y]] 2.7

nY) = EVY)0)+ V& Y]e)] 28)

= Ew(©)]+ VIu(6)

=v+ta.
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A s BAY NgS VFoR Bk AAEASF 7 QA 2 F dnhy
Fol A AckAe] Jlsgte] EAVHM: ol 718k Lopko] A Aokxe] &

o wael [lle] 5% EPV/E AAD A4z Ad54e AR (2 255
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<& 2-11> Process Variance2} Variance of Hypothetical Mean

CALCULATION OF K
<+«—[2] —b‘
& Risk #1 Risk #2
=
E A »
2 e— 1 —p\ /11—
o
400 500 600 700
[1] -~ Process Variance
[2] -~ Variance of Hypothetical Means
Risk #1 LARGE K Risk #2 SMALL K

Risk #2

-
t

k=v/al 1 Z| k=v/al 1 Z1
Z: [1] Process Variance: EPVO|| siE5t= v
[2] Variance of Hypothetical Mean: VHMO|| s E5te o
X2 Gary(1995)
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<H 2-7 7| X=8+ds

PYO1 A PEEE PY02
Na837dsk) | Privly=4] Pridgd Y=k | ZIHXSE U ASEERAUHT
0 62.37% 37.63% 0.0876 0.97
1 35.59% 64.41% 0.1144 1.27
2 15.55% 84.45% 0.1344 1.49
3 5.78% 94.22% 0.1442 1.60
4 2.00% 98.00% 0.1480 1.64
5 0.68% 99.32% 0.1493 1.66

At&: Denuit, Marechal, Pitrebois,

Walhin (2007)
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2) AIC(Akaike's Information Criterion) = —2In(L) + 2p
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< 3-9 FEZAN2]: 42X gz
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=2 A 7.5316 7.4104 -0.1212 -1.6%
MY 0.2067 0.2045 —-0.0021 -1.0%
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<E 3-12> AR EHeE g FFX|
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A ;é:;i " AMEH HIz FFR [B]Y
= 0 1 2 3 4 5 6+

L 0.3078 0.1004 0.5864 0.9196 1.2162 1.5264 1.7628 2.4135
=35t 33% 191% 299% 395% 496% 573%  784%
<l 0.3720 0.1322 0.7720 1.2105 1.6009 2.0092 2.3204 3.1770
i 36% 208% 325% 430% 540% 624%  854%
L 0.1603 0.0982 0.5736 0.8994 1.1895 1.4928 1.7240 2.3605
=t - 61% 358% 561%  742% 931% 1076% 1473%
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L 0.0776 0.0439 0.2567 04026 05324 0.6682 0.7716 1.0565
AP 57%  331% 519%  686%  862%  995% 1362%
0.1133 0.0578 0.3379 05299 0.7008 0.8795 1.0157 1.3907
51%  298%  468% 619%  T776%  897% 1227%
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2) 7KK 22| He=E i
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TETRD, gl dekE AT e FEa G5 AFA g aEd Aoz <l
&) A7) &) ksFF(surrender value)o] H-71E A=A AHRIANES FE 1o
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A A, Al 2EAFEA (policyholder characteristics)®} Al 2F#}o] 5 (policyholder mobility)
o 3 EAARE AEogrnde A kgl e st ZadS HolE
o BAAR, BEe ATolge] = 7FYAHclaimant, o]t ‘A A)¢F ATl d
o] ¢l& ¥4+ 7FYdAHnon-claimant, ©]3} ‘F3 727+ s|FE Aol7f AAE A
o2 Yeiuth B¥a FAHTA 159 493t dFEMNS 10%E FHTA 159
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Tol sgath & AADTL Ak wol Hu nWTe ke d = 4P
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Altman, Cutler, Zeckhauser(1998)-2 ©]2]3st &S 97X (adverse retention)2} sf
At A= ZFAGAERE ofyet sjofd Al e g d e o] WHAlEE Ao R T
ol AA wbEE A9 A= E&5o g adle] 2 5 vk B A AlekAke] 7]
NEATS dSets AR JE Aoy oo JFFHS 18] A o Alekat
YAzt 2pol = QIgE A2 AU AFA FFadE et wes dEdn
By Awe] AHEAS fall AT AR AkFA ArIshe we Fasky olE

S8l 1B SR Aele] o1 FHeln BEPerS vhAY et vk

2

. A9aT

rir

ks A7E Amugd wel FEET. suE Kuo, Tsai, Chen(2003)# &
ojxtE, HAYE T AAWEe ket WAE E4%= Aom ols52 IAHA
FIHAD I o] A& 71208 HEFsA T THE shuE AE AGAEE o] &3 Aok

2 5 e #AE FAE = AS=Z Li Jensen(2012)> 2000 ~2008

an

24) Azt s eFE] olY gt Am HAVzH4A)Y &lekE
25) Emergency Fund Hypothesis: A 52 ZZAHE 5383 Yol o]al& uf sjeko] 713t}

26) Interest Rate Hypothesis: Wl§-o]2A& (o] du g5 ) alfd 59 #AIQ vbd 9 F-o|x-&
ANAFY 52 FAFYE) sy 4o #AE 7R
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HRS(health and retirement study) A8E o]g&3sle] n|= A7) Q%R A (LTCI
long—term care insurance)®] 3S|¢FES FA AT, BAAY FrjadRFe 2d
oA oFES oF 13%F o™ ek F8 glo® FraFHP e FS HE
A2 7 2R A4 AEEA gigh @ ol EE A AT

Eling, Kiesenbauer(2013)% 2000~2010d 7]7Fe] A H S A FAaE o] &3
sjofEe WIS HAE AEFE B OAFAEAS EAe3AH. Christiansen,
Eling, Schmidt, Zirkelbach(2014)= 2010 ¢] WdAZEE A AR E ol &3l &
T4 B AR 5ol efekEed vAle dFS A5 s
g FAo® FAzE AYWRY U AELE ASASE AMEEY FAE AR

3 AGARE ST BAAS, AYREI} A0

contract age) &

et al.(2014) 23 F A=, A3 A
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daleH ARFARD 1] 61.5%, 293 39l 385%°lth 7hdA <
nRko]l 56%=E 50t o]t 44% Rt 12% AX= Bu A7zt 2d o]t HF
54.8% % 3\ o]t 45.2% Xtk 96% HE Bl

(E 4-1> R84 HEY A o5
4 HEE oS
M8 | 28(54.9%), 018(45.1%)

Hs= 12(61.5%), 22(21.5%), 32(17.0%)

AF (30,401 (21.8%), (40,501(34.2%), (50,60](31.3%), (60,701(12.7%)

2) BRIF FT44

Acke wdd J7AH oot 7] AnFo] A ool e Fio)
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de f& "Adz [Al (Bl [Cl, [DIE F7Fetlvh. webs &5 71EedA [Cla
Aok [DIsfekoz 79 HAee FZT7AS AL Aol 3= Ak fd

A" 4-3> A%A HHE "3

t=0 t=T
X
[A] 87t
(Non-Claimant)
(77.2%) Bl
7 X}
(Policyholders) o x|
(100%) [€]
? [B] BFAt (Retention)
(Claimant)
(22.8%)
[D] dHef
(Lapse)

F1) JMURtE BEE PN R20) tEt RHTA HTAE TR
2) PHTAL - HIAE TRIIIZL AT ¥ RA| - oz TR

3) Hegy

A AR WFE Ak Adgnolth Edang A A9E 5 9
= Ha guus g, g, ysld, 23t Agas i A
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CH 4-2) MEIEEE J1H|S

MedEEA) | 127|572 MEHEEY) HIZ

C[1] As 2z 0.3%
Cl2] MaiYe 0.5%

1 Cl1—4]
C[3] ZHelzy 0.5%
Cl4] 2Eee 0.1%
Cl5] Aai et/ AU (AsH) 14.1%
Cl6] AsfQlel/AHel (2lH) 19.7%
Cl7] Mai2leh/ZE 0.0%

2 C[5-10]
C[8] Aol Y 2l/At 9|y 0.0%
Clo] Msie/AEelel () 2.4%
Cl10] Aelay/aHelel (A) 5.0%
Cl11] Akah 2|2/ Absh ol /Al H o) 0.2%
Cl12] Absh el /Absh e/ AEel 0.1%

3 Cl11-14]
C[13] Absfielal/2HE el /Al 0.1%
Cl14] Aksfelel/aHele/ At el 0.1%

4 Cl15] | C[15] Aksholef/Alsh /A ol /AHell (A EE) 56.8%

1) JIUXIT MEEE 7|2 e g
) Cl1—4]= Medets 17}, C[5—-10]= MEiEts 27),
[11-14] = Meicts 371, C[15]= Meiets 474

Aeigrd Zidal Anles duEd P B2 7HiAE AdEd 9R= Cl15)

sl - A - AR olst Al HEHE AL 568%F AHA
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o F WA ClOlgs el - AR slee) B Ry ast
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32) 7451 Al 270 ol ge] AR HewnE dusgon FEAT L WGoR YRl ga
A A BARR) o 003%0) AFEHE e FEom Amel Ao B
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G Adgrd A4 g

<H 4352 FdAE BYw AAE ool weh FA T ARHAD A At
[Blz F2ste] HEE 7 ES Yekd Aoln. 37 AHAI A Bl2 &

CH 4-3> FETA- E7A HES MHEEE HE

MEEhe FHERHA]Y SENTIE] A[B-A]
Cl5]: Aalieleh/ Mgl 17.3% 3.5% -13.8%
Cle]: akofi 22t/ 2 elzy 15.5% 34.2% 18.7%
Cl9]: Mafie/agela 2.9% 0.8% -2.1%
Cl10]: HEelef/2HY 4.9% 5.2% 0.3%
Cl15]: ®MA = 57.3% 55.0% -2.3%
2] 97.9% 98.7% -
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Aule 3 depxivts Folvh AR oA A deke] HAAd Aok 4
AR 69.5% : 21.9% 2 76.1%, 23.9%°] €t 7 WA oA seF e A
TAHE Ak FAAHELS T77% - 09% =2 89.6%, 104%°|tl. A -goll 77.2%,
228%°lA™ AA 7FAA 43 Bl &S [ sjoFE Aol = QlgE AlofA o] 5o
2 A 7F4AE glvha HAR S A FAAE AR S 76.1%, 23.9%°] €t

ol g Alkat FANE] WEe B HTAA ofFo et FHFA - HA
A Ak kg Aolzt AV] wiwolt, B A BEF FFAAe] gy 7Y
22 AL @ t(low risk group)ell dFstal A A= 31913 v (high risk group)el
slget= o2 AT AlFART AT AkArt @ o wol & o=

AN

o P
AE & 5 St
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36% A% vthe AAAS Bt e whgeFo R o 7Rt ol ok A H
stal WAgGFol W TlgolA B BHASFEo =

(movers)2] HA A F Yol L& 71U A (stayers) H T} =t}

(E 4-8> FX(stayers) - O|S(movers) AAt HEHE BDXS=

Average Spending Plan[A]" Plan[B]?
Stayers $2,252 $1,125
Movers® $1,444% $1,651%

ADiff $808 $526

I XHmoving—outs) | B HH|E
I XHmoving—ins) 2| HHH| 2

5) Significantly different(P<0.05) from the value for stayers.
XtZ: Altman - Cutler - Zeckhauser(1998), Table 2 Y5

34) Altman et al.(1998): “Adverse retention is the tendency for people who stay put to magnify
cost differentials between plans.”
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¥ 4-8>2 Altman et al.(1998) & ©°]&3% 7FdAHmovers)et I 7 A
(stayers)2] 719 ¥ HH]ES A& HAor 7 7|FoA o]Fsh Ao HLtH]
L3 A 7= Han g3t s Zol7k duh whekA ol ek 7 Ak o] 59

An BAT A G ATHE G AAA T FAAAT o)Al J1FT

EI7HA FEE A 2@ 7FY (moving-in) &2 1% G ERE A9 d
o] & (moving-out) 2 gk AfrA o] AF-A G| ety A AkAtol

T

A% BEu Ak goluk

Foll gt Add WEEdlA Adwe] dHE QA3 Fio] nfHTe Yo

CE 4-9) FUEN A7X 9 MFH 51}

Benefit Costs Plan[A] Plan[B] Net

Adverse Selection

Movers $16 -$9 $25 *64%
New Enrollees $20 $19 $1
Adverse Retention $23 $9 $14
*%56%

ZF:x $16 - $25=64%, Plan[A]l2 MQIE& = BEQ &1}
*% $14 + $25=56%, ArHXtC| SMEH ChH| AR X| H|IE
XtZ: Altman - Cutler - Zeckhauser(1998), Table 3 &%

<3 4-9>° A Plan[Ale] YAelA BH AP EE(moving-out) = g
FEL $1691 Wb 19 g o] 7Y (moving-in) o2 <913k FE-LS $9oj] A A V]
Fog Aol gEHE Qg H &S] HA YA olsow A F 9
64.0%E AA gt Eg o] 52 A 7lEE FAF Al kA (stayers)o] T ES
AEe A 14 F7F Al AR ERE SASA = S8 S $2302 HEHA
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SRS B se Pri>|z])? o
HH —2.3593 0.0094 *AK 0.0945
FE[0A] —0.1038 0.0086 *xk 0.9014
AF[40,50) —0.1518 0.0101 *xk 0.8592
AHF[50,60) —0.2169 0.0104 *AK 0.8050
AHF[60,70) —0.2973 0.0136 *AK 0.7428
ol s=1[2] 0.3789 0.0094 *xk 1.4607
ol 5=(3] 0.5568 0.0106 *AK 1.7450

Z:1) ADeviance: 5,229, AIC: 525,904
2) =%+’ 0.001, ‘x+ 0.01, '« 0.05

Aol Ag FdAEYE o] ks W ste AoRE YW oA o=
e 09014% 30t Py el siekE Alol= 0.8%c°lal 60t HU ol sfokE Aol
0.6%¢°]t}. Christiansen, Eling, Schmidt, Zirkelbach(2014)o] A &= ojAJo] ks &
st Zow yeiwked uvt BEE7F avkd A9 FA e duFer A5
o] W& ool sofEo] A HEus BE AT AERHAY oA afef
o] gARY v AL BHARVE AA BAA ol o9 AT H(payment
capacity)s HoluA] i oA A7#d ool dAdRY A3 AR =Tt =
o] wZolel A zhE

il

i=]
of wel A sjeFES Al HAel A4 30thel Wl 40dH, 50tH, 60TH
3 oA el A% 30t n &)
400, 50, 60t Bl eFE o] 727t 1.0%, 1.4%, 1.9%% A FA=Ech Ao o

A Christiansen et al.(2014)2> A EH7F oF &5 Sk & A7) Al 91
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24 B se Pr(>|zl) P
eShel 0.8537 0.0153 * ok ok 2.3483
gE[{y] —0.0958 0.0091 *okk 0.9087
HF[40,50) —0.0226 0.0106 * 0.9777
A [50,60) —0.0841 0.0109 * ok 0.9193
AH[60,70) -0.1291 0.0143 * ok 0.8788
i s=[2] 0.2604 0.0099 *okk 1.2975
S S=(3] 0.4168 0.0112 * ok * 1.5171
Bt g —1.2006 0.0051 *kk 0.3010
. ADeviance: 89,031, AIC: 442,104
QF 4-4 BIHALE B (QE 4-5> B4 A S
16.0% 35.0%
14.0% L% 30.0% 29.0%
_ 25.1% i
e 25.0%
10.0% 19.9%
=>c 7.8% 20.0% 1
fm X % 5.9% 15.0%
6.0%
4.0% 10.0%
2.0% 5.0%
0.0% 0.0%
1yr 2yr 3yr ayr 1yr 2yr 3yr ayr

c

<Y 4-4>= BARR Aypd
A

o, s, ©]73(2010)&

e Al

A AEAE A4S 6~THY AN G4 PS5t o F w5
Satgich dFel AuEAd SR 516719 AN et el sheale
ol e Wt Atk A Alehd 2Uw ekl B 3t Ak ¥ 4 )
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EAz59] 49 2daF dFEo] ES ol Ao HAH AsE AES)
G 71 wtolgt AZgET AFEE AR+ 25 AleFd Z(policy year)ZF FY2012-2015

A Aoz FAHN=H A= JAARY BY 12719 mRE Aok 2do®

3) RIAF AT4H

A WEEY A AT oxge 029652 A AS A T
Aol sl sk @ bt Ao vehwh slkge A RARC, 300, 3
1) 1FoR TAFA 103%, PR 33062 F4AAt AEselst g
o AT 60) 0202 the Awule]l kel 03%m et Wkt

24 B se Pr>1zl) e’
HHE —2.1639 0.0095 ok 0.1149
dE[0od] —0.0342 0.0087 ok 0.9664
A [40,50) -0.1371 0.0101 *rx 0.8718
A [50,60) —0.1744 0.0104 ok 0.8400
A~A[60,70) —0.2827 0.0137 ok 0.7537
deis2(2] 0.3570 0.0094 oKk 1.4291
dalilS=13] 0.5081 0.0107 ok 1.6621
HPAH[H A —1.2157 0.0119 ok 0.2965

= ADeviance: 18,913, AIC: 512,222
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Al g AR7E vER = o= Cl5IA A H, Claldal, Clelel, ClolYd €, Cl10]4
] oolele] FRE AEdt 7idAl vl &o] 2% HER AR F7F FY] wiEdd o
wHelth mg fojgk Axrt 2 dF "E GA| 7lEFsdd vE siekE AduEvt
AVAA =A vebd "Rel wet o ARE den|astrld = o9 Bth
<H 4-16> FHAL[6]: MEIHE
Parameter B se Pr(>1zl) e
HH -2.3363  0.0099 oxk 0.0967
dE[0d] -0.0645  0.0087 0.9375
A4 [40,50) -0.1425  0.0101 0.8672
AH[50,60) -0.2540  0.0105 0.7757
AH[60,70) -0.4275  0.0138 0.6521
doisal2] 0.3223  0.0094 *oxk 1.3803
o523 0.3939  0.0109 *oxk 1.4827
Cl1]: &si<lzh 0.6240  0.0519 *oxk 1.8664
Cl2]: &aiedd 0.4727  0.0457 *xk 1.6043
C[3]: ZE2lzh 0.0506  0.0517 — 1.0520
Cl4]: 2EUY 0.5963  0.0802 *oxk 1.8150
C[5]: &ali2leh/ Aol 2l & 0.5894  0.0098 *xk 1.8029
Clel: sl 2leh/Z2E ey -0.5991  0.0123 - 0.5493
Cl7]: dafielef/AE 1.3946  0.3083 4.0335
Cl8]: daf U/ AH 2l -0.4010  0.2106 - 0.6697
Cl9]: dof U/ AEH 0.4750  0.0208 1.6081
Cl10]: ZEeleH/AEUR -0.1167  0.0187 0.8898
Cl11]: Aol 2leH/ Mol /A E 2l -0.3870  0.1003 *oxk 0.6791
Cl12]: Aol 2leh/ Mol /A E & -0.0684  0.1606 - 0.9338
C[13]: &celei/AE e/ FHUA -0.0388  0.1307 - 0.9619
Cl14]: Aefidel/AEelel/ Ay -0.9202  0.1746 *xk 0.3985
Z: ADeviance: 13,722, AIC: 517,439
— 96 —
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Clelel el et Cl10]d o] =3

Y2 05493, 0.8398=% 7]EF=<l ClI5]1AA E xR

of wlaf wkekar, CI5lalet CIOIY e =% 1.8029, 1.6081= A HHo| =
AT Adefol ddS A ool s FAoR Hke v At 52 A
o8 Ax7t 5 dfofEe] =oha & 5 Ut
CH 417> (BiEESE Hln
MENEE 7L 7IUHIS Hie ks y4s
Cl15]: HA 1.0000 56.8% 2.3671 8508 ¢ 22.0%
clel: eIz 0.5493 19.7% 2.474 607 39.4%
Cla]: &faf 1.8029 14.1% 1.454 41582 5.6%
clol: &4 0.8898 5.0% 2.5274 9727 ¢ 23.6%
Clo]: YU 1.6081 2.4% 1.2621  1,3768¢¥ 7.6%
EuE e Chlae dalewd 7Fdx FA8olv. AA 7Fdabe] Aal2w

CEREE I

T2 385%<0H Clolda] Hre a2 -Atal3w H
AA AR HE] 20.9% =9k}

T D94A%=E
A RE ClOld o] Zel2w-dali3s T2 7t

Tt B AAAI FE o

o]
o
2098 ¢ 5 AT mEF FTA vFS 2H, Qo] 27 56%, 16%%

A gre AT PTFA WF 228% wr vertw a9 BE 9w
ol FUHoE vk Fe 2AW FAt F U AU A % 542
wgets Ao nAdh COINY FR HeFEel Fe AL AA AWR T4
3 polst 24 gonR A HWelA vy Byl W PHS =7 g
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<R 4-20> FFEZU7]: dAHS
Parameter 3 se Pri>Iz) P
2HE 1.1258 0.0164 *x% 3.0826
80 d] —-0.0782 0.0092 *xK 0.9248
AHF[40,50) —-0.0219 0.0108 * 0.9783
AH[50,60) —-0.0727 0.0112 *xx 0.9299
AH[60,70) —-0.1275 0.0147 *xx 0.8803
gl 5=(2] 0.2365 0.0101 *xk 1.2668
ol S=(3] 0.3177 0.0117 *x% 1.3740
Cl]: <ol =lch 0.7435 0.0576 *x% 2.1033
Cl2]: ool 0.5133 0.0499 X% 1.6708
Cl3]: AE=lc 0.9271 0.0574 *k 2.5273
Cl4]: 28U 0.5219 0.0861 *xK 1.6853
Cl5]: &oli2leh/ofsh A 0.5726 0.0107 *xK 1.7729
Cle]: sl eleh/EE el 1.6357 0.0161 *AK 5.1328
Cl7]: ol 2leh/2EU 0.7016 0.3516 * 2.0169
Cl8]: a2/ EEleH —0.6094 0.2162 *x 0.5437
Cl9]: doflUa/AEU 0.3594 0.0221 *k 1.4325
Cl10]: ZEelel/ 28U 0.0652 0.0199 o 1.0673
Cl11]: o <leh/ Ao U/ A E A2 —0.6098 0.1028 *xK 0.5435
Cl12]: ol ele/Aef U/ AEHUA —0.2365 0.1679 - 0.7894
C[13]: Hsilef/AEeleh/AEAA 0.1474 0.1409 - 1.1588
Cl14]: doiU@/AEAe/FEUR —0.7587 0.1793 *xx 0.4683
HPAH[E A —0.5959 0.0126 *xK 0.5511
N —1.3852 0.0059 *xx 0.2503
% ADeviance: 103,672, AIC: 427,493
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ABSTRACT

Policyholder Dynamics and Risk Classification
in the Korean Private Health Insurance:

Adverse Selection and Adverse Retention

Lee, Kyoung Ah
Department of Mathematics
Major in Actuarial Mathematics

Sungkyunkwan University

The Korean private health insurance has grown as a pivotal insurance
product covering the medical costs uninsured by National Health Insurance.
However, Concerns for the sustainability of the product has also spread with the
steep increase in loss ratio. The increase is mainly due to the adverse selection
originating from the wide diversity of policyholders’ risk characteristics. The
loss ratio would keep increasing if the uniform manual rates continue to be
charged. Therefore, to correct the structural problem of increasing rates by
adverse selection, rates differentiation reflecting policyholders’ risk characteristics
should be introduced.

Chapter 2 aims to suggest the rates differentiation system based on the

credibility theory. The credibility theory is based on the Bayesian approach
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holding the experience information of policyholders well reflects the unobservable
risk characteristics of them, which i1s a priori unknown to insurers. The
credibility coefficient of disease-covering private health insurance has consistently
increased while that of accident-covering private health insurance has slightly
increased. A high credibility coefficient indicates that more informational weights
should be allocated to the individual experience information than to the risk
group’s manual rates since it means that the residual heterogeneity within risk
groups still much has remained. Therefore, the result suggests that there exists
the necessity for rates differentiation in the Korean private health insurance
system.

Chapter 3 have addressed the remaining inequity among risk groups under
the newly amended product structure. The current rating variables of the
Korean private health insurance are gender, age, level of injury and coverage.
Despite the heterogeneous risk characteristics of health insurance uncovered by
National Health Insurance, the regulative adverse selection could result in the
persistent increase in loss ratios and the resultant premium hikes. The
policyholder’s claim information reflects their hidden characteristics, which is not
included in the current rating variables. Therefore, the policyholders’ claim
information could serve as a valuable rating variable in that information
asymmetry causing adverse selection in the insurance market results from the
unobservable behavior of policyholders.

The empirical analysis in chapter 3 used policyholders’ contract and claim
data with generalized linear model(GLM), a prevalent regression method for the
non—normative insurance data. The procedure of the empirical analysis is

comprised of three parts; estimating the statistical significance of current rating
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variables, reestimating the statistical significance of current rating variables with
the past claim information and comparing the odds of risk factors between a
priori and a posterior models. The empirical result has confirmed that both
current rating variables and claim information are statistically significant and the
model fitness of claim counts model is superior to that of claim amount model.
Some results of severity GLM using the claim amount are not statistically
significant. These empirical results suggest that including policyholders’
experience information could mitigate the structural premium hikes in the
Korean health insurance market because it could reveal the hidden risk
characteristics of policyholders. Therefore, the adoption of rate differentiation
using policyholders’ claim information should be seriously reconsidered.

Chapter 4 has addressed the policyholder dynamics at decrement stage and
the phenomenon, adverse retention. The Korean private health insurance market
1s currently moving in to the early mature stage and facing the systemic
changes such as aging population and the potential expansion of National Health
Insurance’s coverage. If NHIS coverage is expanded to include discretionary
medical costs, the Korean private insurance will be the exact substitute of it.

The empirical analysis has dealt with the impact of policyholder characteristics
and product characteristics such as age, gender, level of injury, claimant status
and contract age on lapse in the Korean private health insurance using individual
contracts data and claims data with logistic generalized linear models.

The empirical results show that all considered policyholder and product
characteristics have statistically significant impacts on the lapse, but the magnitude
of the effects varies. The lapse tends to be low among the female, the elderly, the

claimant, the old contract and the regular income earner. Also, the descriptive results
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of data show that there exist significant difference of lapse rates between the
claimant and the non-claimant, implying adverse retention, the other adverse
selection at decrement.

Adverse retention is the tendency of the more risker the less lapse and the
less risker the more lapse, triggering unfavorable policyholder dynamics and
making the policyholder mix undesirable. These results strongly suggest that
regulatory reviews to provide the low risks more economic incentives to retain

their contracts be considered.

Keywords: Private Health Insurance , Policyholder Dynamics ,

Adverse Selection , Adverse Retention , Risk Classification
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