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Abstract

In this paper, we consider the Stackelberg game reinsurance problem under mean-
variance criterion with narrow framing. The motivation for purchasing insurance
might not only be hedging wealth risk, but also to consider the purchase of insurance
itself as a risky investment, which is called narrow framing. Inspired by this, we use
a quadratic utility function to measure the local gain-loss utility of the net benefits of
insurance, namely, narrow framing. As the Stackelberg game in insurance models, the
reinsurer first offers the insurer a reasonable indemnity in exchange for the appropri-
ate premium. Then, the insurer selects an indemnity based on the premium principle.
In this paper, suppose that the reinsurer chooses the expected value premium prin-
ciple, we compute the optimal insurance indemnity to maximize the mean-variance
functional of the insurer’s terminal wealth and the quadratic function of net insurance
returns. Then, given the optimal indemnity of the insurer, we compute the parameter
of the expected value premium principle to maximize the mean-variance function of
the reinsurer’s terminal wealth. In addition, we consider another Stackelberg game.
For the insurer, by considering the same objective function as the former and giving
the premium principle II(/) = E(PI), we obtain an expression of the optimal indem-
nity. Afterwards, given the optimal indemnity, we maximize the expected utility for
the terminal wealth of the reinsurer and compute the optimal price intensity of the
premium. Furthermore, by applying Taylor expansion, we find the approximation

expression of the optimal solution.
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(22)

— ck[E(PI,))? + 2¢kE(1,)E(PL,).
g(t) £ t = 0 Y EUR R KME, B g/(0) = 0. X 57HE (22) KT ¢ KT, /B SFEOH ¢/ (¢)

g () =1+ k)EQ — (1+k)E(PQ) — (71 + 2¢k)E(QIL) + ME(I)EQ + nE(XQ) — nEXEQ

— 2ckE(P1)E(PQ) + 2ckEQE(PI,) + 2¢kE(I,)E(PQ).
RIFERXRR ¢ (0) =0, HEITREMH
E{Q[(1+k) — (1+ k)P — (3 +2¢k)] + nEIl + 7, X — nEX
—2ckPE(PI) + 2ckE(PI) + 2ckPEI]} = 0
(T Q RAERMBEHLARE, HHES AN 0, (LS

I'=qX + ¢P +n,
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Horb, n AEEEH. ¢ Mg WERELN

o
= 23
@ Y + 2ck’ (23)

2ckqip — (1 + k) — 2ckqi E(PX)
= 71+ 2¢kE(P?) '

(24)

PR RS VR P ORI 23 W] TR ) 1] i

i FER IS 2 ) £ 3 e ) OV RO eR ST, 7R (6) S+ 08 max (BT —TI(1)], ¥ 1™ HI7RIE
AN Z B bR b, FEORRS 2 ] ) H Ax e £S5 0 i/ ME

max —EX + aE(PX) + E(P?) - ¢. (25)

WG (24) T g MFRIEAX, BRI TRRANX

+ 2ckE(P?))go + k + 1

2ck
RN TFE (25), HIRREEN N
71 1+k
max —(1+ QC—k)qg ~ ok

PRI, FRORES: 24 7] (K H AR R BN A M go

) = 2ckqipoxop — (14 k)
Ipnif} 2= in;f:l 2cko? + 2ck + 7

)

Hrh, p RAE X M PHKERE, ox Mlop 2057 X Ml P HRIFRUEZE.
FEB/MUEZEWEREL BRA p=1. WK, HIrREHEEN N

2ckqioxop +k+1
o 2cko? + 2ck + v

XFHPRRECR S, T op BERIE

VO FE)?+ 2ckq2(2ck + 1i)o% — (14 k)
- 2ckqiox '

op (26)

HTMHERE p=1, B P XHERAKNX P =aX +b. & FHHNANTHE
E(P) =1,
Var(P) = o%.
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TR e, 0 WE

op
a=—,
Ox
b=1-22
Ox
WMo, 193] PRI
op qs — (1 + k)
P="P(X—p)+1=1 X —
O'X( m+ 2ckq10§( ( )’
Hrr, s FRIEN
qy:¢u+ky+%mﬁ%k+%w§ (27)

VRIS, AT RE (24), R qp IRIEEFr 1

2ckqioxop + k+1
2ckos, + 1+ 2ck

q2 =

WRIETTRE (26) T op RIENX, H g BIE

ckgiox
o= ——F——.
g3 — (1+k)
BEIy, PR 2w s s £ 1 iRk 5
. M M ckqiok
"= ———X + - +n.
2(1 + 2ck) 2(m + 2ck)u g3 — (1+k)

O

EEA. ERE X GREE ox RBDGELT, R Taylor BT X, 5 3143 2] RAAR 42 F2 1R

A& 7R B 09 UL AR
71 "1 14+ k
I =~ X - ,
2(1 + 2ck) " 2(y +2¢k)!" T 41+ 2ck n
* 71
~ —— (X — 1.

B R ox 22— A BN REE Taylor R op LN

o A Y10x
P00+ k)

R R ARSEE P ITUE

71 (

Pr~1
HETTEY

X —p).

=
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B, g TN

. l+k
q2 - + 201'{}’
AL T T DME
* 71 Y1 1 + k
I =~ X + — + n.
21 +2¢k) " ' 20y +2¢k)" T 1+ 2ck

E5. R KRB A RMMAERE ORI X, BRSNS 69 RS 4

g3 — (1+k) 2ckq? 2
— o%.
4ck g3 — (1 +k)

E(W;) = w, + (

Flo, I8 8% RATIS R TR

(EW), Var(W;))

B 2ckq} a3 — (L+ k) , 2ck % 2
- (wl_u—i_(qg—(l—i—k) 4ck )UX’<fy1+20k:+4(71+20k:)2)gx ’

Hob gy AR (27) b

IEH RRIETTRE (20) I+ HIRIE AR (21) o P BRI, 1A B AORES 2 7 B i L B

#
E(W?) = w, — EI* + II(I*)
- g3 — (L+k)  2ckq? 2
—wr+< 4ck g — (1+k) %x:

[, THETREEW;), Ho W, 7R (1) 25, 153 0RKE 2 =) 205 U 8 1A R 2

“ 2ckq; a—(1+k)\ ,

I RIF Var(Wr), KHRLEN 0% + E(I*)? — (BI*)? — 2E(XT*) 4 2uRI*, 5H15E

2 2
*\2 *\2 _ 719X
E(I")" = (BI) 4y + 2ck)?’
15 BIORIS 2 W) 283 I & FRIAH B 7 22

x _ 2ck 7 2
Var(Wi) = <fyl + 2ck + 4(n + 20k)2) 7

=
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5. 518

AR SCAE ARG 23 B R OR S 23 =) 005 ) P B2 RS e 0 DR (0 ), R 2L iR, 19
BT Stackelberg T ZFHE M (1) — X e L. FEEE —TWEFC A, B Sadm KA ORI 24 W) 28 3 U 8 11
YMH-T5 72 PR LA R PR ISE WS 2t () — R R B, A9 31 T ORI 2 R e A2 10 B sU3RIA 5, JFIEM T/
R — k. MRIEE W, Fe ORI I 22 t S s R — A DR B LU B R B i) 2805 B KA 7 DR
OnF) 2 W R - ZHE, A9 B T e U0 e R AR A (1 R AR SR IR LN AR, R
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