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TEZAAR T T FEAR IS s — B — AN TR, Borch!™ MFAR AN EEIE B 1 2 1E 35
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AR SCAEABGE DRSNS ORBSE N AU DR (R R i B, VBRI B0 A7 B2 Y R, 2 30 32 2
HARHIRELE RRITTT T e DU R Sems. 6T DR IS AR O 16 A 2 AH EL R SR AR 3582, AR SC LA
FEBUL T Wzt Ay H bR R 7T, FATER T PRALTE 70 26 A, AT A3 Sl A5 45 4 1 455 2% 7 OR 6 A8
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2 ERIE

AR NBIPIEAIA &N w > 0, (RN p, B X AR (Q, 7, P) FHIAER
ELAEHA R, WATH X ARRRBR AP BHAARE LR w. F£4A3CH, KGR
BOH 1) : R — R Fow, B 1() ZJLFALER 30, R AL SmH e Z AR

Z=w+p-—I1(X). (2.1)
AR SCub AR KU PO BE NS FHRBAL I R s 5 I(x) A AR RO B By
u(-) : R — R, T WG PEEBEAMA MR & B, #EA R w(-) =, HOMR
B X ONARTCESAREN AR RN, X X REAH R
U(X)é/oou(t)dFX(t). (2.2)
0

Hrf Fx(z) 2 P(X < ).
EX 2.1 KAWANBEYIAZE XV, K X Y Bl 5L (Second-order Stochastic

dominance), #

/t [Fy (z) — Fx(x)]dz >0, VteR.

WH X >ssp Y. 51, #5 X >ssp Y, WH UX) > U(Y).
Tz ARSI — e AR R . TR RS X 5RIEA 1(X) , AR OR 9% 15
AR BN T4 R0
0< I(z) <z (2.3)

ALBEAS o BIBG, T(x) WIEK, (A KEEA ST o
0<1I(z)<1. (2.4)
N T ORUEGRR N W 2, A SR
p— f(E[(X)]) =0, (2.5)
E(I(X)) N I(X) MEEIE, £ R — R LS MAREL. B, 4500 N R

f(EI)> EI, f(EI)>1, (2:6)

3 RGN B ERNRIERERE
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EIE 3.1 fEHbRREH (2.1) AFoRE, T muskng I B~ R
I"(z) = min(z, d),

Her d>0.

TEEHE 3.1 BERZ R, AN AW 5| HE.

138 1 (RSN E Z MEEHHE SR, W Z =w+p—T(X) FPHIH
ARG HE [ (x) = min(z,d) , K d=w+p—2, z € [p,w +p) HifE T

w+p
zHy (2) +/ ydHy (y) = EZ. (3.1)

XKE, Y 2w+p- X, Hy 2R Y 00K E
WERA SEIER (3.1) A 2 BOAFTEPERIME k. 52 SRR AL g(2)

wAp
g9(z) = xHy(x) +/ ydHy (y) — EZ.

PATA UL g(x) MESAAEAME— KA X BESLEFEIEE, w,p #REWH &
Y =w+p— X RIESMEFENIAE, WHMZEERECN hy (), W

g (&) = Hy (2) + ahy () + (~zhy (2))

g (@) = Hy () > 0.

HEE Pp<Y<w+p) =1, TblY 2 >p B, g/(x) = Hy(z) > 0. 75— 71, BAM1H

w—+p
9(p) = pHy () + / ydHy (y) — BZ
=FY - EZ
— B(I"(X) - X) <0,
g(w+p)=(w+p)Hy(w+p) - EZ
= E(I*(X)) > 0.

T5& g(x) =0 £ [p,w+p) bFAMEHME—.
WAEREAE (3.1) RWEHME. BN Y =w+p—-X,z2=w+p—d, HEWHEAL F

EZ

E(w+p—I'(X)|X <d)P(X <d)+ E(w+p—I"(X)|X >d)P(X > d)
Ew+p—X|X < d)P(X <d)+ E(w+p—dX >d)P(X > d)
EYY >2)P(Y > 2) + E(z]Y < 2)P(Y < z)

w+p
/ ydHy (y) + zHy (2).

Te5 #1451k,
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SIE2 G & ZF2w+p-IT(X) MR b

0, z<z,
G*(z)é{ -

Hy(z), z>z.

z BN 5B A U 2.

IIEEH EEI I*(x) = min(m,d) < d, ;ﬁ w—|—p_]* > ’w—l-p—d, EI] 7% > 2. FEU\
V2 < 2,GM(2) = P(Z° < 2) =0,

G'(z)=P(Z" <z

)=P(Z" =2z)=P(I"(X) =d) = P(X 2 d) = P(Y < z) = Hy(2).
2>z M, G (2) =G (2) + Pz < Z° < z), XN
ZI'>z <= I'X)<d <= I'X) =X < Z*=Y.

FrUAfEBENL A B 2 BUERT 2z B, 2 5 Y BAEMEMDM6, T2 Pe< 2 <2) =
P(z<Y < 2).

TRAA 2>2 B,G*(2) =G () +P(2<Y <2) =Hy(2) + P(2 <Y < 2) = Hy(2).

g5 ERTR, am@AE. R, FATIEER 3.1

WERR FATH G Rox Z WA, Hl G* Ron ZF =w+p—I*(X) IR EL
ENES Q={G0<I(z) <2,0< I (z) < 1}, RRFTHBRERI Z M504k H

VGEQ, M 25>z B IF(X) = X, I(X) < X = ["(X), Z > Z*.

FTRME z B4, Z te Z* —BrBEdlSie, B G*(2) > G(2),Vz > 2. fE4EF EZ A%
FIEMT, 32 < z, s.£.G*(2) < G(2). XFE Z AT Z* MPMERE R (mean-preserving
spread), Bl Z* b Z —FBEHLGEAE (W W Rothschild et al™). F 44 5K R M.

4 W75 ABENSMERIE R

Arrow EHMNARNPMAET (MBI ERTRRAN w—p— X + I(X)) WE 7K
PRI SRS 2 [(z) = max(x — d,0); 7EEHE 3.1 RRATINREE NI AT (BT E TRRN
w+p— I[(X)) IEMA TR FERE R E [(z) = min(z,d). EARTTH, TATFB - EHAR
NAMREE N A 28, AU 28R A eR B st H s B8, A 5 S D0 P RS SR g ] 2.

R IREE N LS E N Z, IR ARIE U E R Zo, U N (2.2) oE SRS 20
BRER. AT IRATTER T T AR 1) e A PR S SRS

AU(Z1) + (1 = NU(Z). (4.1)

FEN AT BAANERT, e/ — 5555, BATDAH wi, wy TR BARNRGRE NI
e, 2y M Zy R AR N2l s . T iR 5, 27, Z; ik
TRAMORE ANFERRAL PRI Sl T W2 mI &, B 20, 2y, Z5, Z5, 1, 1" BATU R R A&

Zi = wi—p— X +I'(X), Z3 = wy + p - I (X),

(4.2)
Zl = Wy —p—X+I(X),Z2:w2 +p—I(X)
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EIR 4.1 BHXF (4.1) 3, AHE d, (118 T (2) = max(z — d,0) 2R (4.1) BHAHERE
SR, FEUN R 2R T

A2, w <wy, p<<w. (4.3)

N —

WERA € AN R A

Cp—a+ (@), () L ws+p—I(2),
1—p—z+1(z), 2zz)Ew +p—1I(x).

2 ()

z1(z) 2w

> >

NITES]
Zy = 24(X), Z5 = 23(X), Z1 = 21(X), Z> = 22(X).
SCERH () 2w (2 (2)) + (1= Nu(za(2))], Ff o™ 5w BREREL, BLEE X
Q = q(X). XIRh, FFEE S g% () £ u ' Au(zf(2) + (1 = MNu(z3(2))], Q" = ¢*(X). &S
RAT U(Q) = AU(Z)) + (1 — NU (%),
ARG d WAAENE, B Q FIIAEER K, N I*(z) = max(z — d,0) F d
TR hy(x) =0 WIRE, BRI h(z) & XUF:

hy(z) é/om utOu(wy —p—1t) + (1 — Nu(wy + p))dFx(t)
+ /00 utQu(w; —p—2) + (1= Nu(wy +p —t+2))dFx(t) — EQ.

BHKAE hy(z) =0 MIMRRAEAER.
W w(g(z)) X = WS

WD) _ 9 () + (1= Au(zale))
= 0 (2 (14 T (@) 4 (L= W (o) (T ()
<0.

g — S RmT v NUMERE, FTUA o >0 XN 0<I'(x) <1, bk (-1+
I'(z)) <0,(=I'(x)) < 0. FreMi FHEEE.
H—J7MH, Ve < d, T*(z) = 0, LI FRATA

u(gq(r)) —ulg”(x)) = [Mulz1(2)) + (1 = Mu(z2(2))] = Pu(z1(z)) + (1 = Mu(z;(2))]
u(z1(2)) = u(z1(2))) + (1 = M(u(z2(z)) - u(z(2)))
u(zi (@) + I(x)) — u(z1(2))) = (1 = A)(u(z3(2)) - u(z(2) - 1(2))).

NHF w < wa,p << wy, IV 2(z) < z5(z) — I(z), XFEHN u 2&MERE, L/L&
A > g, BATA ulzi (@) +1(x) —ulzi(z) > u(z(x) —ulz(z)—1(x) >0, A>(1-X) >
FITEA Au(zf () + 1(2)) — u(zi(2))) — (1 = N(u(z5(2)) — u(z;(x) — I(z))) > 0.

T Vo < dulq(z) > u(g*(z)), KN v ZRPBIEE, Ll qz) > ¢ (z). XFHN
qlz) KT z HIPFAEE Ll 2 <d B g(z) > q(d). T2 VX <d, Q b Q* —FFEdL&
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R, Bl Vg > q(d), Fo-(q) > Folq), XH Fo-, Fo R3F& Q*,Q M mEE. RE EQ A
A, 3q < Q(d), Fo-(q) < Fo(g). 14 Q Ml Q MR ENX, T2& Q* tb Q Zkk
BLEAR, BT LA SE RS EE 2.

EIE 4.2 £xf (4.1) 3, F77E d, i3 I'(z) = min(z,d) R (4.1) RO 5
W, FEUN R AT

A< %, wy > we, p << ws. (4.4)

MERR W EHE 4.1 PHERBERE —FEE X 21, 20, 27, 23,4, Q. %, Q% W Q(x) [FIMERT 2

BIHAHE. Bt d R ho(z) =0 MR, BREL ho(x) € XUNR:

ho(z) é/ow utOu(wy —p—1t) + (1 — Nu(wy + p))dFx(t)
+ /OO utQu(w; —p—2) + (1= Nu(wy +p —t+2))dFx(t) — EQ.

RHWAE hy(x) =0 WIERAFEN. Vo < d, I*(z) = x, JLi:

u(q(z)) — u(q"(x))
=(Au(z1(z)) + (1 = Nu(z2())) — (Au(z1(2)) + (1 = MNu(z3(2))))
=A(u(z1(2)) — u(z1(2))) + (1 = A)(u(z2(z)) — u(z3(x)))
=1 = N[uz3(z) + (z — I(2))) — u(z3(2))] — Au(z](2) — u(zi(z) — (z — I(2)))].
F—I7MH, BN wi > we,p << wo, FTLL 25(x) < 25(z) — (z — I(z)), XA w ZMK
H, oo —I(z) >0, A < 3, Tl u(zs(z) + (2 — I(2)) — u(z3(x) > ulz{(z) — u(z(z) —
(@ =1I(2)), (1 =A) =X > 0. FI (1 - N[u(z;(2) + (x — I(2))) — ulz3(x))] = Nu(z{(2)) -
u(z1(z) — (z = I(2)))] = 0.
T2 Vo < d,u(q(z)) > u(qg*(z)), PiREEE 4.1 BFIER IS RE R SN 2518 BT

Arrow EHAEW], FERORES N AR BE T 00 A0 7 DR B S s 245 IR R AR IS I(x) =
max(0,z — d), MASCGEY T, Eﬁl‘ﬁf\ﬁ%)ﬁ?ﬁ’]ﬁﬁﬁﬁﬁﬁﬁﬁ%%ﬁﬁ%ﬁb REREE I(2) =
min(z, d). XBEEANG H—DFRAJES (B 1), BRI & sz 27 IR IS AR ERES A
AR AR A, XA ORI SRR 0 T — R BN PRI

1(x)=min(x,d)

I(x)=max(x-d,0)

333333333

L PP OREG s (5% EL
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ISR N SR RN A G B OL T, JATH T A T80 5 70 AL
Foft-F R IS SR SO IR, R SR A AT AR H, SRATTISE RO R & B 1 [RIFEAE TR 3
TANT RO HIEM & AL (RIORSE p MW E w BIARLRERIRDN), SR AR &/ T
ORI, FLORES A 20N 21 v B o B BRI, 5 DG A P ORI SR 55 I 25 R ORI A 2
FE(BF X = 0) BfE 00 N AT 10 24 PRI N B & I KT RIS N, B ORES A RO e 2
B B BRI, eI R Sk 5 A 5 SRR A 0T (R A = 1) Mfs o0 AR, X2
DRUAAE A PROBRABCBE T, 2850 R K5 1M o i, T 1M1 R ) T2 P 2 ot A S . 4 ) P O e /)
— IR AR T S I LB SR, S8R S N e {E AR A T
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THE OPTIMAL REINSURANCE STRATEGY: BASED ON THE
INSURER’S PERSPECTIVE

LI Jia-qi
(Schaol of Mathematics and Statistics, Wuhan University, Wuhan 430072, C’hina)

Abstract: This paper studies the problem of the optimal reinsurance strategy from the
perspective of the insurer, and provides the optimal reinsurance strategy under this circumstance.
Furthermore, we investigate this problem based on the comprehensive benefits of both the insurer
and the insured, and present the form of the optimal reinsurance strategy in this scenario as well
as the corresponding sufficient conditions. Within the framework of the expected utility theory,
this paper employs second-order stochastic dominance(SSD) to characterize the impact of different
reinsurance strategies on the expected utility of total wealth. The results obtained in this paper
serve as a supplement to Arrow’s theorem.

Keywords: risk measurements; Arrow’s theorem; stochastic dominance; deductible;
optimal reinsurance
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