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Eag AskiE W < f) FATS AN BAE o 2ol Y
2 Aol

TEOoR HERES QPR AN/ = /) FAGF AHs AL O
25} 2o Aeld ol
0'(f) . a0
max; .. , W(f)= [f—c(py—e; (0)]+ [U,(0)— UN(@)}7 (15)
0

A 1499k 4 (15)= F 7HA AolHe] itk AA, HHsE wAlef W
£o EA 49 W97} gt Zolth B4, AR A (149
790l [0.6°(f,)]2) B w4 (15)= [0,6(f)]2 FoRTH= Ho]
th olE RARLY g B sk oo ufet nRVIIAke] B
oF doll 7103t B a&S V)&l nig) At
AS 71E HIJAES HAFS AT f<lo] glona Ry
A & QF A% Wa} gl wE, BRSAL BIYBES A
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1
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(BA—1)f < pollog Ajcmc—l] (16)

e 3-()e] AHE ERIsP] sl A (149F f2 vlEs et 2

W ()= 91 () Ns() = (3= 1) L
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ol AAHALALY HHAA g BPIJALY 3t 914 BT
28] S| i THEAE FYsH BHE A5 RISE QlssiH
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G = (Ba-1)f=—7f

A+ Atec

DB6—11= —pyllog™ 1)

() = p,(log

o] HH, 7F4 1-Gi)oll oJsl FHwo] sHET A Hrk webA 2 (16)9]
21 WA "ok ol A @—_/[:9] A2 (continuity) = 1HT of Z
3] A2 BE g tsiAE 2] (16)°] BHA Lethe s ov|d
o 1HEE FE3 A2 BE poll tiEliA wi(f) <ooltk f> £, B
€ ol talA W) <ozke A HIPEE QT A 1A $A4e
A7) AAE ool F S uFth A= HH 2 HIIRS
2] ll(comer solution)Z ZAE Zlolth X|F7HA| HERIA AE X
- (asymptotic analysis) 2IE Q9FsHH e 2Tk

gEFE 1. | = f, Y # 5 S BE patl] tjsjy FYETE F
Fslef= HggE [, 2 FYEHT

o2 mEAY 10] AFdke pad e Tl A% 24e
A8YstA 2 (16)= RS st gkl HME s ==& + 3
ok ffellA A Z R0l 4 (16)°] p AF e 2e AR pF
o] Aol A Ao R JFS F= 4 A Gl Al Z7]9] Ao
w2} 2] (16)S THEshe pakel Mot 249t e & 4 Aok

HEZFe] 2. ¥+ A9} G= o5 22 23S vIEsi)
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el 4. f=f, Y W YT W) E FHF o2 vrEE BYEE oS
7 o] FojAlc
(i) 0<p<— ?——_]W]L W (f)<o0°li, Wty HH IG5+ f=f,
Al A @Jﬁ%lﬂr.
(ii) iG< pY W HA RIABE £=max{f, /| FolA AFHT
o]

At+c

C= PG og ) a7

Ay
9] ks Z=th

20, R52 Fx5) widtk QED,

R

A2 4% BT AAS AsEA 4 ol FEI AL
(0<p< 1), & A% BY3|Ae) S ynTt BYAAES] T4
0 Be AENE B Al f=, YA W) <00l HE A2
% & itk web )2 HERE 2YA Gn IR s 2
of A8 Aol FAL AU 5Y 5 Ak ol W pRel — noh
o9, f= fo A wif)= A= ES5IHconcave) 7 HH
£oNA w7k At B 2 & 5 Tk o 2w W £, < f
ofd f= 7k AAe] RYEI} HE WA £, > £ FBY A I)E
YRS FA( = £,)3He Zlo] A7 wFA A5 Ho] P Aotk

[23 3-112 f & B33 7153 g9 718 (value function) =
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[ 3-1] patel HEo| e f o Ha(THE HRAU2 A=07, c=0.2, p,=0.5)

0.104
0.0384
0.064
0044

0024

08 1.0 12 1.4 16 18 20

F f =732 pofl ths 42 LEHH0f 18 .

B ] L< p< L TN YT ASONE YRS /1§ 24
I

|
oX Ut o] He& EHshr] 98 o=l FAAQ d(numerical
examples)S Z-&3lo] A BP0 AZ A £ < F D 73S uiziES gholl
webx 2o BiEI =4, TE f=/ 4 T 7P AgelA 2
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=
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=4, 71E B@Ake Fode]
sl B2b ggrol AA ot AU Bds gdte AT &
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£ AU 9 2HA 288 SiEdo e A A $Ae Aot
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Hd 23l wE BgAt ojdA =} Ta% dude WEskaL

SEA =27k Hiol o] A HYPPWL ot HAA ool ZIi7E B
A7HAA T 90%2] Aol e Aeelnt 24 HPngol nE B
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w 2AdAe A 5oA =Ed HF 24 BHIs&9 Fhol 2
A =99 T8 miire] el wet of9A Gk EA v g H R
Mg Fall AR gtk oyl 23o] BEX 449 FEE A AL
Aol A ARI HI WA EA AAE AASH | oHE AR Ao
TAH A E FI AlEHCH AAE Tl HImAHEAS Pstaat
gk olgd B4 Sl T BE 9 58 A o wistel| wet
HA BFAF o] AA A& ojgA Hgsh= Zlo] uigEA A tigk A
AR S BAT F s ZloE Relth

A4 (28 32] E@A T A THAAIA AEEHE B e
(coverage) o] WMol we} HH =4 BHIZE f o] ogA DA
A3 Aoty IS AVEY BPA ok BAEC] FIETE F
2 24 BPF 7 Tk FAE BST S o ARHos By
Akl Al BAshe Alal BAdEYo] T 7]& BA ke AR
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wheh BAEE AR Ad SHEely e At vhe ) AFEok 8t
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o] 0<c<1-28l RE co TsA APTS FHa k. o2 S
o) AL coll BI P Gol@t

lllog (53—)+]

1 1
ale) == (logx)Q— (log P

= (log = log (A + &) le—log (A+¢))

alc)E w3k
da 1 1
2 = sgalelogte)l = log(+ e = =)
_ _ 2log(Ate) c
= o +log(\+c)+ >
A=t h=k=]
da

Eg>0¢$2bg@+¢)—(k+dbg@+@)—(A+d<:—A
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oltk. 9] F2le] QEZFo] Y-S FH] AsiA
Fle) =2log\+c) — A+ e)log(A+¢) — (A +e)

2 Ao, BE ze(0,1)l A

f () =2(ogx—xlogr—x) = 2(%— 1)—logz >0
o] AYstaL, o= f(c)7F 7L (0, 1—A)olA coll tF S7HRHYe ¢
gt 72 f1-A) = —1 < —A°|th

AG7HA o] AAHE T, e c=(0,1— )l tHsliA ﬂ> 07}
ARdth & HOZE 4(0)=00°th WA 0<c+A<1E WS
2E (e, A) @&l thsfiA

1 1 1
ale) = (logx)2 — (log )\—1-0)2 — c(log )\-i-c) >0

=
=
Il
)
=
=
=

m'(f) = — Sk (A2)
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o 4 (5% vlesA o Bels ¢()3 LU e qen g

7
_‘%. _1,].7;“/\] S n} ést}% o} /\ O]]:]_
0 = (Fpolog 7% » LU (43

af
2 (A3)& 2 (A2)0ll thdshe 117 (f)E B3t 2ol Al & <= Sl

m'(f) = % (2f = emy = polog 5 + e (Dlog™3) » dedj(ff)
(A2)

2 (5)sk 71 190 <l8iA (f)<0°]1:}. WA 1) > 08 27
& 2 (A2)e] Tz Slol 5o St ol 94} B 275} Bl =

A+ e A+
2f — cpy — polog )\C+09 (flog )\c<0 (A4

A (A9l 4 (A3)= B Tl Ashd,

Y+ B<0 (A4)

+
Af — pyle+ log/\

2 ol thet dakrl o= YeRd = ok ol A, B &2 2] (92)%} (9b)°l]
Foix A3, BxAE 19 el = oF BF ok mEkA o34
T(H)E 2 (A3)S 002 Bles
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2 553 golth QED.
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Cf &2l 29| 3%

AA ()ol deliME f< /Y wWeE vES 34

NS (f)= — (A5)

)
e
~~
N~—

olal, wed NS (f)<o°lth oW </ RE satel A
0(f)=¢ 0" (f,)°17] wWol A6y 3 W o mEEAE NS (f)=00°] A

Elasy
T HAZ )l HeliA f> f L W 2R SRS vEste] 4

1

FHo6 () - oo’ (= -

NS (f) =

ek NS (f) < 0olth (A6 & W o miEate] Hulsiw

o F2| 39 53

e 35 s fleiMe A 19 S
ok NS'(£)9 A& 7HHed "ok ()9 A F < £, AFolE 2
(AN 2] (A5)E ©]-&3)|A

w'(f)=pu' (f)+ NS(f) = (3—1)

olar, Wb W' (f)> 0%l AL p> 120 A X7} Ak
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(i)e] B F f> fo A AFolle 4 (A2)S 4 (A6)= ol &AM T

3} o] e & ok
W' (f) = U’ (f)+ NS(f)

= % . (Zf_cpo_polog )\‘)‘\‘C+09§(f)10g b\ ) df

webx] W (f) > 08 BAEAL 919 4

o) =tk 4 (58] 6'(F)% A AN Y= 6
o] o) Yo AAEE w(f) > 08 2He

ﬁ[Af—po(c+log/\;\rc)—B] + (polog)\:c—f) <0

I FR 0] " § AollA pRE Bopx ko w B ymA] e

oEZoE MU thewt e o] WS

(ﬁA—l)f<ﬁpo(chlog)\i_c)—B—polog)\—;C (A7)

gsA71e ohes) g,

olmj (A7)9] +HE 11

C)_B—Polog)\j\_c (log/\i\_c)[ﬂG—l] (A8)

A+
Bpy(c + log 3

W ek 4 (162 2L 471 3

b (A8)= (AT)S] il Yo
t}. QED

o}, SX%E| 20| B

HA @G> 190 AT A4 <20 AL AA & 5 Ao o)A F2 A
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1y 1o 1 1
/\) (log)\+c) C(log)\+c)) log/\+log/\+c+c
A—G= — >0

1y, 1\ 1 1
(log)\) (logA+C) 1og)\+log)\+c

e ek Ak 919 e At BRI} (og1) ~(log 1)’

7h B Blo] Yer) ojn i gdolnz Bl sjgshs 4
2

T

ERvES 1 o 1
(log)\) (logA_i_c) c(logi/\()\+c))> 0 (A10)
A (A10)°] 0<c<1—A% EE col telA ARES SHsHE d
=}

ot o]& B4 (A10)9] FHH A& col B3 FE b(o)B FE
b(c)E WEst4

b 1 . _ 1
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B ABSTRACT

A Study on Systemic Risks in Insurance Sectors and
Resolution Schemes of Insolvent Insurance Firms

Keeyoung Rhee and Kyoung Jin Choi

This paper provides analysis on insurance runs, which are defined as
simultaneous requests to cancel insurance contracts by a large number of
policyholders, as a potential source of systemic risk in insurance sectors.
Contrary to runs on banks, the heterogeneity of risk management ability among
policyholders enables insurance runs to have a direct impact on insurers’
solvency. We show that policyholders with high risk sensitivity are more likely
to cancel their insurance contracts, which has a negative effect on the solvency
of the insurer hit by a run. However, insurance runs may also induce the
remaining policyholders to manage their own risks more prudently, which has a
positive effect on the insurer’s solvency. We present numerical examples on
whether or not the overall impact of the insurance runs exacerbates such
solvency.

We further study how a resolution policy should be designed to maximize
the social welfare, which is the sum of the consumer surplus and net worth of
the insurer acquiring insurance contracts from the other insurer going bankrupt.
An increase in the insurance premium may improve the net worth of the
insurance contracts, but it may also accelerate the exit of policyholders
managing their own risks more prudently. We numerically analyze how the
optimal insurance premium varies with the coverage plans; the systematic risks
and; the severity of the risks exposed to consumers without insurance.
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