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An Expansion Formula to the Gerber-Shiu Function

Kunio NISHIOKA and Kimiyo KITAMURA

In order to incorporate the effects of operational risks and economic fluctuations, we
define the surplus process {R(t)} of an insurance company, by

N(t)
jump diffusion model R(t) =z +t+ oB(t) — Z Uk, x=2>0.
k=0

(See (1.6) for more informations). The company goes to ruin at a moment of 7 = inf{¢t >
0: R(t) < 0}. When it occurs, important quantities are the surplus R(7—) immediately
prior to 7, and the deficit |R(7)|. Therefore, given a suitable penalty function W (z,y)
for y,z > 0, the severity of ruin is defined by

the Gerber-Shiu function (z) = Egle”*7 W(R(t—), | R(7)])],

where a > 0 is a fixed discount rate.

One of main topics on the risk theory is to analyze 1, because ¢ can be various quan-
tities related to the risk theory. To this end, we present an expansion formula to i under
a general claim size distribution and a general W. In the special case of 0 =0, W = 1,
and a = 0, our formula becomes to the Pollaczek-Khintchine formula whose usefulness
is well known.

Key Words : the Gerber-Shiu function, the jump diffusion model, an expansion formula
to the Gerber-Shiu function, Pollaczek-Khintchine formula
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1. RIRSHEEDORLUE
REEEAE O %

MEEL « >0,
% ¢t £TO claim #4 (claim BIE) = S(t), (1.1)
BEgl ¢ ECo, BBk &N (profit @FE) % P(t),

L35 E, REEEHEA [claim d &O 72, T XTOESEZRL ¢ THE L 2HE] OEAF
B (surplus #F8) {R(t)} 1, RO XHICEBLS DY !

R(t)=x+ P(t) - S(t), t=>0. (1.2)
ZD R(t) MR- 2B
T =inf{t > 0: R(t) < 0} (1.3)

TR ET .
Bz X, [H:#EERTO surplus R(7—) (undershoot) & ## 48 |R(7)| (overshoot) 25Kk &
MIEHEHRIGWE L 51 &, B4 RIEDFEREDR D 5705, 1 bid, RO Gerber-Shiu
BTk Emit I s,

1 Crameer-Lundberg model, (1.5), TOBE path OBl

Surplus R(t) Cramér-Lundberg model

Uz : 2nd claim
U1: 1st claim
Us : 3rd claim

1

i R(7-) : Undershoot

L ‘

T © ruin E
T i R(7) : Overshoot
.

a : Initial surplus

1) LWFELLSH L, P@t) 13, BBEIAZ EORAZD S, claim DAOREEZHK L7 b
DT D, FEIE, FNOORE L FEFICKET 5,
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7% 1.1. (Gerber-Shiu Bi%%) 2 2% x,y > 0 0IEE, HRTHEE W (z,y) (penalty
B L MR8 1Ok L, 8D penalty & W (R(7—),|R(7)|) £5%E® %, Penalty 733
ZHIEMMEICE D 5725y % THEOFERAE] L34, T%bb, a>0 % discount
rate & L,

Gerber-Shiu W%k ¢(z) = E, [e T W(R(7—), |[R(T)])] x>0. o  (1.4)

R L2, ¢ 1, REEICHAT Gerber-Shiu B¥ LI TV % (Gerber and Shiu,
[1997], [1998])o Penalty BI% W 13V AW AERL S, @YNCEET A LI12E D, risk
thoery THIFEM R & 2o B4 SEmE£HT 52 LMD, S5 ITHRBEOFRE, HH
774 F Y ANOBEA LR L OISANH L (ERLS, #l14). o

2. Jump diffusion model
Surplus ## {R(t)} &L T, EDL) LRETFTNEEZ 0L, BEELGMETH S, 1930
412 F. Lundberg ( [7, 1930], [14, 1969]; FFiikR) &, {R(¢)} £ LT

Cramér-Lundberg model, #%k® (1.6) XTo=0 & L7zETI (1.5)

% i-% L 7zo Cramer-Lundberg model (%, fE#2ETNE LT, BEDHEMES
Gerber-Shiu Risk Thoery 7 & TIE L b T 5,

—J7C, (1.5) 1%, EBHLEHEL T2 LB LA > T b, KR (1.5) Tk, KR
SFLOBER R claim XHWAREIC L 2 EFBE (M 1) ISR SN 525, BFEICIESMTE
B DL (operational risk) SR E T 2 WERBISZ KD H Z LH%, HHL TS (Fx
&, HRCTORBRESHBEEOFIZHFHE L2, % B)o

2 Jump diffusion model, (I1.6), ToOHi# path OBl

Surplus R(t) Jump diffusion model

U2 2nd claim U1: 1st claim

U1: 1st claim

U2 2nd claim

L,

7 ruin, R(1)=0

Us @ 3rd claim

2 : Initial surplus « : Initial surplus

: Undershoot

i R(r): Overshoot
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TIT, RAAHCRALIEEIC L DR EZRE L, profit @A P(t) ISHEREE) 212
PZETIVERHAT 52,

N )
Jump diffusion model, R(t) =z +t+ o B(t) — Z U, x>0. (1.6)
k=0

o (1.6) TEUTERET S ¢

i) HAZERRRH Y4720 ORI, oo 1 &Lz,

i) {N(t),t >0} & Poisson rate p ® Poisson i#ft,

i) B o > 0 3IHEURE, {B(¢)} (34%%E Brown #E)T, {N(¢)} &3z,

iv) {Ug, k=1,2,---} 1%, @EGARED p(de) OIFE, WAL, T OMERERS
TAN@)}, {B(t)} i3z, mbidboat, Uy=0 LRSS,
S5, P E[U] =m, ODFIEL, KD safty loading ZRET 5, i.e.

safty loading, 1—pm, >0. < (1.7)

3. F{|EOHE
9, jump diffusion model (1.6) THEB) S 2 Gerber-Shiu BI% o (x) &
2

0=~(p-+a) (o) +0/(0) + G )+ o [ uldy) wlz = o)+

+p/muwwwdam—ym r>0, (IL1)

DIFL 725, ZOMM%ERD D720, ¢ O Laplace 25t ) ##% 2 2%%, Lundberg’s positive
index vy ((I.7), MEL2) HBAT LI EI2XD, (I.1) &

o(s) = (p ﬁ/:(”)/;)_%ﬁ/:(s) + G;W(O,O)) X
~ ~ -1 2

B EN D, 2o (1.12) o481, ffif7% )73 T, Laplace #Z#iA3CT & 2T

2) ZOETICTHE, claim ZHWIZ X BBEDINI D, BEE path 25FET 2 (M2 % 8H). £
72 (1.6) T, o =0 (Cramér-Lundberg model) & o = 1/2 (jump diffusion model) L7}
BRLE LT, 2hZho ¢ ZFIRE LB, Wk [2023,8V,5] 122 x dVhSWwE &, il
BRELLEHE L D,
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EDLZEHERT, FLTERICEEREYIT) &, ROTHEFEICHEST LY

2 o)
EHILA (BEAR)  o(z) = % W(0,0) 3" pF Hyr % Fa™(x) +
k=0

+3 0 P Wik Hygy + Fu™ (), 2> 0. (IL.4)
k=0
o W,, (I.3) I¥F |2 penalty B% W & Il p \ZHFRT 5 B4,
o Iy, (IL2) \X3LdBAAT R p ICHRT 25T, W LIZMER,
o Hy, (1) ¥ k RDOASES Erlang 77T, W LIZEHHRTH %,

—7%, Cramer-Lundberg model TiZ,
IR EAT OB TR () =Pyt <oo], >0 (1.8)

DER LN E LT, [Pollaczek-Khintchine DA | AL <S5 THEY, (1.8) DEH)
fEHOH N BB E > TV h TADRMANX (IL4) 1&, 0 -0 W=1, a=0<%c7
BRI EI, TDORNE—HT %,

Thbb, EHAK (4) 13, Pollaczek-Khintchine 243 %, jump diffusion model
(1.6) B LU~ penalty B W IZHIRL 72D TH %,

HEE 1.3. 1990 8 F Ti, Cramer-Lundberg model (283 28R (1.8) D%t
7%, Risk Theory O E%7T =< Th o725, [Ham b EH L OF v v 7 p5Eh S, BT
KETpo7ze £ TAHDS, 1997 4E12 [ Gerber-Shiu BI%L] A32% < 4L (Gerber-Shiu [1997]),
ZDIEHDIR S H 5, Gerber-Shiu BI#IZBI# L 72058 (Gerber-Shiu Risk Thoery) 7%,
WO THFIZ R > T e SHIZ,

[operational risk (2 & B30 & [TREED 7 L—2AF7—% ] EEEMHMLTW 5

& OEH (Embrechts-Samorodnitsky [9, 2002]) &), BHT 7 A F v A%k L, &bk
HEMAEHOIERBREEIN T D, ©

Bl 1.4. Penalty B4 W ol (i) W(x,y) = 27 |y|¥ : ¥ & undershoot @ j KE—
A v k& overshoot @ k RE— X ¥ T+ O % BITEMEICEHI D 5l 7cm & %k %,

(i) W(z,y)=1: oLz,

3) (IL4), 4, % 2 HE, 2, EROKEC LS penalty, 8 1 FXEROBE LD b0
T, f4%#1% Cramer-Lundberg model TIIAFFEL 7\,
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V() = Eple™ 7] = Egle™ 7 I{T<OO}]'

&, THET 2 (= I{raooy) EVIANY M %, &IFIF o T, HAEMEIZHVFIC,
b discounted ruin probability & 7 %,
(il) E# a,b> 0L, W(z,y) = Iigsa, y>by - ST , B a VLR o st

WS, WREERE b LLECHET A L % [ ME] LixE L, Z0 [EANRDRE] 2314E
HEICE D 572 b D e 7% b, [Gerber-Shiu Ml ] OGMBEMICHYLY TS, o

| = |

4. & =
ARG TIE, FCBS I, FoRL s 28 A% 1 {R(t)} (1.6) IZBLT,

P,[-]=P[-|R(0) =], E,[-]=E[-]|R(0)=2],

o > 0 (3EHUREL, p > 0 % Poisson rate,« > 0 & discount rate, F( ) = pl0,z] =
PO < Uy < x) i [Flsfi), 2o tail Fé(r) =1 — F(z) & [l tail] &R,
my, = E[U;] 33EHEREHOTIHT, o5 %), Laplace 232 L TIE, Ko

e AT ¢
F(s) = Llf(@)](s) = /00 de e f(x) (B¥% f © Laplace Z#t),
0
a(s) = Zelu(dn)](s) = /OO p(dx)e™**  (MIEE p @ Laplace Z4),
0

ct+i M
/ ds e*® p(s) (Laplace #%#, ¢ > 0),
c—i M

f & g @ convolution # fxg, k D convolution f** = fx-- % fo
—_—

I  Gerber-Shiu BB 72 3 & 450y H #E

1. AW HTER & Laplace Eift
8 1. [ @5 AiflEE p(dr), Poisson rate p) Td % jump diffusion model (1.6)

%% %%, Discount rate a > 0 ® & &, penalty B85 W 1234 5%
Gerber-Shiu BI# ¢ (z) = E,[e 7 W(R(7—),| R(7)])) ]
&, ROFEGMA R AT

2

0=~ (p+ ) v(e) + 0/ (o) + G 0" @) 4o [ tdy) vl — o)+
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+p/ w(dy) W(z,y — ), x>0,

ERAN lm @) =0 o
AE BEWEEHE 2 20T, AHEETIZEIE L, FE #Eds. O
¥4, (I.1) M#2® Laplace %179, s >0 & LT,
06 = [ Tdue v, At = [t e
Wy(z) = /:O w(dy) W(z,y — ),
(o) = ZaWlollo) = [ o e [" utdy) Wiay ),

L, (IL1) WRICERS NS,

0 =v(s) {—(p+a)+s+ %282 +pﬁ(5)} -

02 02

2. Lundberg’s positive index
Ho7z2 Lz (I.6) T, ¢ 7213 Th<, Mk

o2 o ,
(145 ) v+ 5 vO)
bARAEMTH D, T3, INEKkDD,

1) o>00%8 o>0,32L, Polr=0=1, ¥5&
$(0) = Eqle™ " W(R(r—),|R(7)|) = W(0,0).

W2, h(s) 1B 2 #0785 (= Lundberg’s fundamental equation)
2

fa+s+%52+p(ﬁ(s)fl):0,

®ERbo s>0 Tk

- JeAs)

37

(IL.1)

(IL6)

o fi(s) =a—s—o0%s?/2 1 IFHHAWAT, f1(0)=a >0, fi(c0)=—o0.
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3 Lundberg’s fundamental equation & v,

o fa(s) = p(A(s) — 1) 1FBRFEHEFWD T, f2(0) =0, fa(oo) = —p.

Zhn, (IL.7) \CI3ME—OIEE#EAIHFES 5 (X 3 ZH).
Ltk ZTOIEMHERE v, £, Lundberg’s positive index EW-5, =B (I1.6) &z
2L, s=y TYORE{ -} =0L%2DT,

2

(145 ) 6O+ 5 ¥'0 = Wolra) (13)

(2) c=00%HE o=0&L7 (ILT)
—a+s+p(n(s)—1) =0, (I1.9)

LME—DIEMEMR % FDO72%, b Lundberg’s positive index v, £ %73, 0 =0 & L7
(I.6) 12 s =va AT DL, 9(0) = pW,i(7a) L7 50

8 1.2, v, % (I.7), (I.9) ® Lundberg’s positive index &3 %,
(i) Gerber-Shiu BI%L o OFEIZLIT O Y

(0) a2 /(0)/2
o>0 | W(0,00  pWulya)—(1+027./2) W(0,0)

—

o=0 PWu(VA) - - =

(i) (I.6) IZEILCik~%0 o0 > 0 12K L,

<1+"225) 0(0) + 2
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R L3, (1) p 28 light tail (JBEE— A ¥ bE2FED) OBFE, 5 c> 00D, [u(s)
DTT 7 —c < s <0 O (X3 OFHBIT) THHEET %o

FlZa=0&L7 (IL7) DL, 22 (s=0,—7) &5, ADOEDHMRE v 1E adjust-
ment coefficient LI, BEMEER Pyl < oo], (1.8) I2%9 % Cramer-Lundberg &
W7z T, BEREEEZRIZLTVS,
(ii) Adjustment coefficient v 1&, p %% light tail D& LAFTE L %\ %%, Lundberg’s
positive index v, (& 1 IRE— A ¥ b ZFOTXCTOMENE p THET %,
(iii) 4Fp07% p DALk, REWARET, (IL7) OfERDL L, FIIATETH
bo TDO—MIIE, 0, a & v EOMEBRZIRTLILITITE R, o

3. VOB
(1) (I.6) & #HE M2 £V,

#M M4, Gerber-Shiu FI%(® Laplace Z#t ¢(s), (IL.3) IEROER %73

A(s) =14+ — (s +7a) (I.11)

LS L,

S—Y+ % (s> = %) = (s —7a) A(s)

&7 b, ZhE Lundberg’s positive index vy, D« (I.7) LDHIZ & D)

o2

p () 1) —a+ s+ 05 = (s =) Als) + p ( ils) — i)

Y7o OF ) (IL10) OWHLIE s = v, PEGEOERE 50T, ThEEELT, (1.10)
EERT b
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2) >0 232, (IL11) £V |A(s)| > 1 £%&D, THHEOERDS

<

P ‘ [i(va) — H(s)

| Bla) = 79
A | (=)

S—7a

| :p|ﬁ’(0)| for some 6 > v, A's > 0.

i/ (s)| FHEFBL2Z25, |p'(0)] < |5'(0)] = muo T, [safty loading (1.7).
ie.pmy, <1 2EBET DL

<p|la'(0)=pm, <1 (I.13)

#TH IL5. ) © Laplace 2 o(s) = Z[1h(x)](s) &, KDL I IZEBIHKD

U(s) = (p Waltra) = Wals) | %2 W(0,0)) x

S
3 RN TICNENIORY
X k ( ) (‘u‘> , §>0. ¢ .14
l;) ) p— > (I.14)
GEW] (IL13) &0, “(I.12) oA, REDOH” 2RKATESHBR L Z LAMHED -
1 &, _p H(ya) — a(s)
1_2—1;)2 since |z| < 1, wherez-A(S) P O

9 = 45 (p Zelr) = el +"2W(o,0)> + 0 5 FOLHE,

o =0 O¥4 (Cramer-Lundberg model), Z?3id, Gerber-Shiu Bt A i &
LTHIS N T 2% (Gerber-Shiu, [1998]) o

I  Gerber-Shiu BI% D B A

(1) (0.14) @ Laplace #ZE AT 25, TD720OMEEHET 5. %8, HEDGE
B fhex A T2,

ML, () A(s)=1+

%(s+%) (IL11) I2XF L,
Hy(z)= & [ Y1) } (;:)! exp{—ac (%+022>}. (IL.1)
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ZZTk=1,2,---.00=1 EWHT 5, ( H, 3A45%ES Erlang 554 L I3 5,0)
(i) Hg, k=0,1,---, 1%, MEER[EIBSTTRE 2 A St BT,

o= () (o] £t

WM IL2. (1) HSESAEEE p L,

Fulw) = 2 | PO B ) = [ ay) e o) w2)

* S —Ya
—u [ dy e (Fo@) - Pt y)), Fla) = ple.oo)
0
(i) Fa WXIEMHE, G MRS Y, 0< Fu(r) < Fé(z) forall z >0, &5
/ dx FA*k(ac) < muk, k=1,2,---. ©
0

A M3, (i) LA u B X0 penalty BI%E W il L

e ot [ W) =Wa@ | [ e g
Wala) = 2, [ — ]() | LACKINUEY

/ dz e (2= I)/ w(dy) W(z,y—2)>0, x>0.
(i) Wa \IEfHE, 1 RO TaE DRy S, [|[W|=sup, y5o | W, y) | T2 L,

sup | Wa(x ( )||W|| sup | (WY ()| < 2| W]l
>0 x>0

/deWA()f Dl o

(2) NSO, S, (1.14) OWMAD Laplace HEMHSFEITTE, KEx[b, &8
SERLE RO A8k A T

L4, (BHAX)  Jump diffusion model (1.6) B & 0" penalty % W 1233 5
Gerber-Shiu BI% ¢, (1.4) 13RO &9 ICBBIKR S, %Bitdo#a ., Fu*0(z) = 6(z)
(Dirac @ delta BA%t) &#IET %o

(i) o>00DLE,

2 o0
g *
w(x) =7 W(0,0) > pF Hypy = Fa™* () +
k=0
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+ Z PFY W s Hypq % FA*k(x)a z > 0. (m.4)
k=0
(i) c=00L %,
Y(a) =" P Wk FiM(z), z>0. o (IL.5)
k=0

FRIM5. o>00kx (4) TERSNZ  IE, o>07T 2 WMo ARBERT
Hb, o

HE 6. o = 0 oA (Cramer-Lundbeg model), ZOEBUIEM TH 5, FE,
Gerber-Shiu [1998] THRNLN TV L HAEFBEANSEC Z LMK S,

£7: 0=0 W=1 a=0%532% @) =P.lr = oc] (FEEHE), (1.8) L% 5.
For & (IL5) ¥, X <HSNTw% Pollaczek-Khintchine D4R & —33 5%, o

Fy, Wald FC, W % (1.6) I2ADETMLLZbDTH L. £ bhEHIRT 5,

BIML7. (1) w75 8B >0 OEGHOLE, Fa(z)=Xe 22/(A+ 7).

(i) #R%¥k 1/2 @ Weibull 534 p(dx) = % %e*\/ﬁ dr, a >0 D& X,
Erf(-) 2l E L C,

1 Jjam 1 [a a
FA(I):i o (1Erf(,/’}/‘x+21/%)> exp{’yA:c+47A}. o

Bl M.8. ] 1.4 Tiki~7z penalty B W 2% 25, (1) W(z,y) =1 DL E,

Wale) = [ nldy) = Fo(a) = Wala) = [ dye 070 Fe(y),
(ll) W(l‘,y) = I[a,oo) (33) I[b,oo)(y)7a7 b>0 DLz,

Wo) = [ ) T (@) Ty (0 = ) = T (@) F* (o + )

= Wai(z) = / dy e W) FC(y +b). o

max{z,a}

4) #1z1%, Asmussen-Albrecher [2010] % & X.
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(fHgk A) EBL, B X RO

MM L1 U] (1) k=1 OB, PO Laplace ZH#E X UL E e Bt W55 LAY
BEHS . () 12 () 25 HBNCES D, O

W L2 IV ()
A(va) = / p(dy) €Y (1)

2Zh5
Fa(e) = 27" [7’7(7;)_ ] } _

— N / p(dy) e 7Y _/ w(dy) e (z—y) _ (I.2).
0 0

F7:, plr,x+h) = F(z) — F(x+ h) 220, BOMGERER t=y— 2z »>,

0

(i) (IL2) £V 0< Fa(z) < Fo(z) <1 EW5d, 5 &

/ dz Fa(z / dx F°(x

k=7 T (i) 2T % LAET UL, KAOMBY, HEFIRNED ST 5
/ do FLOHD( 7/ dm/ dy Fa(z —y) F/ (y) =

_/ dy F{ (y / dr Fa(z —y S/o dy F (y) mu <m, ™' O

Wi M3 OFEA (i) T3 Laplace ifiZEH#iix,

1

S — Ya

[ L@ T o = [Cun ey -a (2

7E 6

2 [W()} @ =2 [ 2|z W@ = [y e waw.
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/ dt e "t W, /dtemz D W,(t)

— / dt e 0 W () = (IL3).
(i) (IL3) £b, EMlL 1 BEOBG TR DI D,

0 W@ < [ uldy) W] = F@) W] < [W].
LD, EROAFRRMEIIDY L, —TF

_p TaZ oo
0</ dz Wa(z / dr 12 H(z)gmf do Fé(z). O
Va 0

SER LA GEW] Step 1. (IL4) OAIA, > 0 XML T—HICIUIE 2 2 & &R,
(I.4), # 2 Fx %2 %, WHEI3 LV,

sup [Wa(@)| < my. |[W]
Thbo THE, WEILL L2 LY

x
sup pk"r1 Wa * Hypr x Fa(z) < pk-H mpu ||WH/ dy Hyt1 * Fa(y)
T 0

SIWIA* [y ) < W10 m

(I4), %5 1 HEb MM/, [safty loading &M pmp < 1] 2ELTWEDT,

up (@), 5 ) < (G wo.0+ W) 3t m
k

o’ 1

Step 2. (IL.4) Ofiil% Laplace i3 %, HGlOBEUI—HITRL T2 0T, £ Laplace
ZWCTE LA, WENL, M2, M3 Xy (I.14) HBIZ% 5. Laplace Bito—EtE L Y, B
rREN, O

B OIS GEW] (IL4), 45300 2 BEM T REMEATIE L %2 5.
Step 1. 73 convolution DG4 %2 %0 g, h BENZIN 1 MO EEL S,

(9+1) =a@h0)+ [ dy @)W (@~ 9) = s@) HO) + 9 + @)

(g% h)" = g'(x) h(0) + g(0) W' (z) + / dyg (@ — y) ' (4)

=g'() h(0) + g(0) I (z) + g * I ()
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Logxh 2 BMATEEE RS, S5IZR0)=07%5, (gxh) =gxh Thb,
Step 2. TOMFAM, (IL4), B CEHOMS TS A5,
WML X0 Hy (ZEREISSWEEZ2S, Hyx Fa 131 Mo Td b, /2, MEL3 2
5 Wa iE 1 B TRE/ZD S, Step 1 OFFER LY, ROZHIZT T 2 BBSTTTRETH 5:
Hy, H3x F\™® = Hy % (Hy * F))™, Wa x Hy, Wa % Hy % Fa, Wa % Hs % FJ°.

k>3 OEEMT 5. WEILL LY, Hy XIEMBSEOITRE, +<COEMEM [0,00) TR
5. 7o Hy(0) =0 Thb. Step 1 DRELY,

"

(Hypr + F*)' = ( (Hi_s = F* x Ha) Hz) - (Hk,3 « 2% s Ho % Hg/)/
- ( (Hi_s = Ff* « Hy') Hg)/ — Hy s+ Fi*+« Hy + Ho.
Z I CHBOBA L, Ho(z) = 6(x) LR L7 FBLC
(Wa x Hygr x Fa™)" = Wa s Hy s % F{* « Hy' « Hy'

e, (IL4), BROEEIE 2 BESTETH D,
Step 5. (IL4), FNOHEMEA, —HIHIE LTV A C L &R,
k>3 OEEFMT %, Step 2 OEEL WEILL, 1.2 75

sup } pk (Hk+1 * FA*k)” | = sup ’ pk Hi_3* F:k x Hy' x Ho' }
x>0 x>0
</ swim| [ aylm W) [ dyHesw) [y R
>0 0 0 0

< {supltts| [ aylm )1} (o ma)"

Sl;%) | prtt (Wa * Hpp1 * FA*k)" | = Sl;% | " Wa s« Hy_s  Fi* « Hy « Hy' |

00 2
< < psup|W, / dy | Hy' myu)".
{oswiWal ([ dylm='w)l )} (o)

WEILL, M3 25, Wi dAR, H) SAR»OMATHES THS, £oC, salty loading (1.7)

£ pm, <1755, (I4), G002 BEEEE—HEHIELTv 5. O

(5% B)  HREREREAL OB pE S5

1960 F4r B (2022 4 9 B) 2T, HRORREHIZOWT, WERHZHEL 2. 20k, 7
WA OB 2 kD 3 D258 5.
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ik BGE]
o SHNTHISTE BB TR, BRBE, £
CT RAER A7 K2 & B RE TS AL E T d - 7
OR #®EnI [ Y ] OFAEL EOREREIZ X A8E O SR,
e bR ISR L, BEREERIEBTE W
RC ®REREOE( R fm‘to REREOELL L g2 &8T
TAERELTOY 2T HAEIC L) SAE LT,
HARB L OKECOEEHHRIE, RED@ED) T, HERBRSIHEOBERRIZ, KBEKEIZL S claim

AL BHEZZT TR, LA, [REOKRK] 22N UANOERICL S Z L2550,
T 1) D AR AL e KA L 72% | CT OR RC
HA afrfrait 11 11 1 9 1
)b, ERDSE 3 3 1 1 1
KE ekt 26 13 1 11 1
I b, Hfr RS9 5 1 4 0

1. BEH—AXRICH T 2 RESHOEEES
HARIZBWTE, [RESHOWEL#TL | LOZEZPRIEICHY
WL D720, BREMHEIZD v,

(1) 2022 4 8 A8, EBITICBVTRFZMNG SN TV 2HEERBREEOLL, 554 THD,
9b, HROHERBEHIEIZHTH L, L IAHD, Withkr 54 H F TIIHEE LCHERMBSTS X
OBRBEEANE 3 #HTH 5,

AL B R E Okl %

FEHEAE a4, e WD A
2011 72T b Ok LA BT RC
2001 KW R AHS  HERR OR
2000 H—AKSiE FERAE AT HERR CT

5)
ENTWB, EEHZ
EHRTELho7zZ

ol k%ﬂﬁéﬂfw
[FIALASBERE L j:%ﬂ‘y‘%np IDOWTIE,

6)

2XY, RBEE O & BIE A OMESEC
(https.//www.mht.go.Jp/report/press/house()4,hh,000285.html)

FL5ET IS

E LA DT 2011 AR LEENS, REREA, 72T O OZEBBE L OB ALK
’ J: % &, FBREIEBAIE, F%%EODT%‘E&O“ Ea‘i"k%’&ﬁﬂt@f_&b@mzlﬁmﬁﬁﬁf
FHLTW D WEEE o727z

HEE [2014] HREMICHGE L 720 2L X B L, WO
EEEKIL, FR#: (Fortress Re, Inc) BRETO T —VIC & 2 U ERBRE 12
9 H 11 HIZEE L /-
A WSO BRI 112

5o 2001 4F

LB LEO, FE9 H 30 HIZBWT, FRA&FEHIZX

oV, LA j)Z%“l\v FBED,
S HAINDEZ L Loz,

FAEE, BARRHEOZIE, WY ] SIFHENBIRDUIED A, AR HGRESRO
GHRBEFLERE LT, BHHEEBICH-o 722 EABERRTH 5,

Al T4 EHER Y, KIEARES

7)
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(2) Wiz, EaRBREHEOBEEFIIOWT, BEOTEEEZ IET 5. WERICHE LA aiRe
i,

JHIZE iy (2008), HHCEAY (2001), H2Edr (2000), F-fLH4: A (2000),
KIEZEAy (2000), #5E Ay (2000), $FAr (1999), HELER (1997)

D 8 THHY, WHEDERIZTST [OR = BHOKM] Thb, T4bb, Loy, 1980
FEROTEMEDOT| & LIFRRLITOMAEL, 1990 LD GEREAMIE O THEIC & 2 G E B0 E
fBIZE % [T ] %, REMORNBEREEHER T, SEBBICH-7:2 L 0ENEETH LY,

2. BE¥—KEICH T3 RESHOBEESS

KRENZBV TR, BEOBENIMTE 2% 5, FREAHDS L OUFRMAH O 2 5785 % 459
THhhH20, T2 30ERYOMIC, KEEDLFOHTORBRETIMEL TWb, LTI, Atlas
Magazine [6, 2019] |2# S n7z, RO ZE2RESAHOPFE) A M2 b &I, BEE L7z 3E
EZDBEHRESHLIETH B,

Wind-up date Company Class of Business Causes
2021 Bedivere Insurance Non-life OR'®
2019 Senior American Insurance Long term care and ?

home health care
Health Provi
2018 calthcare Providers Medical and Malpractice ?
Insurance Exchange
2017 Penn Treaty Network!Y Life OR'?
2016 A.merlcan Medical and Health, life and accident ?
Life Insurance
2015 Lincoln General Insurance Non life ?
2015 CoOportunity Health Life and health RC®)
2015 SeeChange Health Insurance Health ?

8) AMRBOBEERIZOWTIE, FIZIE, WM [2007]) 12X T, FEMICHEES LTV 5,

9) Atlas Magazine [2019] : The word “bankruptcy” scares everywhere except in the
United States where it is not perceived as a failure but rather as a hiccup. Debts are
written off and a new chance is granted to the company to start anew.

10) See documents published by Pennsylvania Insurance Department. (https://www.
insurance.pa.gov/Regulations/LiquidationRehab/Pages/Bedivere-Insurance-Company.
aspx)

11) Penn Treaty Network America Insurance Company and its subsidiaries among which
American Network.

12) See Insurance department Pennsylvania press release. (https://www.insurance.pa.
gov/Regulations/LiquidationRehab/Documents/American%20Network/AMERICAN
NETWORK_MARCH_1_2017_PRESS_RELEASE.pdf)

13) Des Moines Register (2015). (https://www.desmoinesregister.com/story/news/health/
2015/01/23/iowa-liquidating-cooportunity-health/22223393/)
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Executive Life Insurance

2013 Lif OR'Y
Company of New York e

2013 Lumbermens Mutual Health OR
Casualty Company

2013 Universal Health Care Insurance Accident and health ?

2012 Standard Life In.surance Life 9
Company of Indiana

2011 G‘olden State Mutual Life, accident OR®)
Life Insurance Company and health

2010 National States Accident and health 0
Insurance Company ’

2010 Booker T. Washington Life, accident o
Insurance Company and health ’

2006 Southern Family Non life 9
Insurance Company

2003 Legion Insurance Company Non life and health ?

2003 Fremont Indemnity Health, Wo.rkman’s OR'
Insurance Company compensation

2002 Conseco Inc. Life OR

Health k ’
2002 PHICO Insurance Company cat Wo,r man’s ?
compensation
2001 Reliance Insurance Company Life and non life OR'®
liforni -

2000 California Compensation Non life oT
Insurance Company

1989 American Mutual Liberty Non life ?
Insurance Company

1987 Mission Insurance Company Non life OR'?

14) See Atlas Magazine. (https://www.atlas-mag.net/en/article/bankruptcy-of-insuran
ce-and-reinsurance-companies-in-the-usa)

15) See Illinois Official Report. (https://www.illinoiscourts.gov/Resources/fb809d84-
f9a4-4b7a-8fdb-1e0076e2058f/1170996.pdf)

16) Huston W. (2021). (https://www.baystreetcapitalholdings.com/black-owned-life-
insurance-companies)

17) See Insurance Journal (2009). (https://www.insurancejournal.com/news/west/2009/
06/15/101387.htm)

18) See document published by Pennsylvania insurance department. (https://www.
insurance.pa.gov/Regulations/LiquidationRehab/Pages/Reliance%20Insurance %20
Company.aspx)

19) See Insurance Journal (2006). (https://www.insurancejournal.com/news/national/
2006/02/09/65216.htm)
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1986 Midland Insurance Company Non life OR2”

' 1
1985 Transit Casualty Non life OR2Y

Insurance Company

3. X2 MEXITHR

(1) #EAS [2, 2007) 234653 5 £ 912, RESHOBERKIE, RFRFOEICL 2 EHEED
PESEROMT, AREDI D E T A ANORMEOAN#EYREE, gL ) bRBEEGPTELZVWEOY
VARAET VOIS, KBEERIC L > TRIRGEDO LI DB RICR 2 T L &, Sk BN WM
WZHEoTVBTr—ADDH b, LoT, B2 OTNTIZOWT, WERNZIFETAZLIITE
BRIro7z,

(2) L [1,1991] T, KEZBVT, 1989 4IZHIE L 72 20 HOBERMAHIZOVT, Bk
JEIR & P2 L7228, BEAHRRIC L 2 HARED 2 41, REEHOEERILLY 6 #1, 15t BRI
By ExF LoMEE LT, HEFERBEIHE TOBEFOMIZ L 5T, RIS OA#EY)
GBS R, BEEDY A7 FA I HHEENT VD, TITH, KBHESEIC L 2 ZHARRENER
DR, Th%AM EWE L TWb,

20) See REUTERS. (https://jp.reuters.com/article/newyork-midland/update-1-ny-to-
sell-midland-insurance-privately-a-first-idUSN0435500720090304)

21) See, Mingo (2001). (https://www.insurancejournal.com/magazines/mag-features/
2001/03/05/22307.htm)



