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Abstract

The aim of this paper is to study the optimal deterministic and adaptive investment and reinsur-
ance of insurance companies in the case of deterministic terminal time. First, we assume that in-
surance company can invest in a risk-free asset and a risky asset, re the form of a proportional
reinsurance, then analyze process of comprehensive wealth with risk assets investment and rein-
surance, through the establishment of appropriate mean-variance model, and use methods such as
HJB equation, the analytical expressions of the optimal investment and reinsurance strategies in
the corresponding problems are solved, and the results of the deterministic strategies are found
to be superior to the adaptive strategies under the comparative analysis of this situation. The un-
certainty of investment termination time is further discussed. The general conclusion is drawn:
the expected rate of return of a risky asset increases or its volatility decreases, the optimal in-
vestment proportion increases; the yield of insurance surplus increases or its volatility decreases,
the optimal reinsurance ratio increases; the reinsurance rate relative to the safe load of the pre-
mium or the safe load of the premium increases, the optimal reinsurance ratio will also increase.
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PRI 7] BRI 1R X (t) EE PN, — DI R R E AR, 5 — AN M Rt
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a2 f
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1 d?f 2
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TEZIRIH, ARdEAi BEEh 7 Z RNt B dw2 =t , HRTUH 0.
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df df 1 d*f
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(77—0)#(3 (e—rT _1)_| e

Xo

Var, (XT”*)

Hef, g(l)=%+p(0)=x%+
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SEWIRRILTE X, I FRORISE LA, 1T 0 (t) I R X, B Firff s (R e i, DA LA 0 72 X (t) G
NEIR:

DOI: 10.12677/aam.2021.106216 2067 IR Esid


https://doi.org/10.12677/aam.2021.106216

5y, XTHE
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5 (t) __ Uﬂc27’ e g
Oc
(19)
a* (t) _ (,us _Zr)7 e (™Y
Os

DOI: 10.12677/aam.2021.106216 2068 IR Esid


https://doi.org/10.12677/aam.2021.106216

51

e -1

k—e"x,+(17-60) e
y' = r >0

T(ﬂzé‘é + (s _r)ZJ

2
Oc Os

Ha B3Ry ARABIAT) o R RRAGHE T T BIME - J7 2 B0 ORI N -

T 2
(k—e”xo+(77—9)yC ¢ _1j

- r
Vm%[XTJ=
T{

(45 _r)zl

2 2
n He

T 2

Oc Os

(20)

ESCOAAR T IR VBT ORI ) ] B, LK 2 i I (R0 5 3 L 1 SR s -5 M
W AR T E MR S T, FSL b, EFENE T ROERI S SRR, SR OUE NI At YRR

B TS R S B B 2 R T €I RV R, MR T A SR B N A
3. &g

ARYE P AR, a0 sl 1 o, o bR BT A SRS R B 5 P SRS, 17 e XU B8 7
olieas e, PeahE, HIRHEXT RS 587 (e E2) I RE A S B 2 pzs . HARSE TRt /e, arkn: 23
M2 AE T, B DUAR TR SR 5 RS B 7 PN 2 A< IR AR S S 1) o 22 XU, B3 7 L [l 4 2 4 K
DRISE 23 7] 3G I XS 887 1O B BE B, DAIRBCE s Bl AHB, WU B8 7 UL 38 R R, ORI 24 7]

B T N d = A

04 B

03f T .

HE
\
\
\

02} Pt 1

01F .

0 01 02 03 04 05 06 07 08 09 1
VSN B 2

T T T T T . ] | 77 -
04+ |

{m] 0.3+ A
= )

v 02 - A
01F _
AN

0 AN 1 1 1 1 1 1 1 1 1
0 0.1 0.2 0.3 04 0.5 0.6 0.7 0.8 0.9 1

Tl SR T (K5 22

Figure 1. Comparative analysis of deterministic and adaptive effects
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%EM Euler-Maruyama method on linear SDE

% SDE is dX = lambda*X dt + mu*X dW,X(0) = Xzero,
randn('state’,100) %A1 SHCK /b 4L

lambdal=2; mul=1; Xzerol=1; % problem parameters
lambda2=2; mu2=0.5; Xzero2=1;% 5%

lambda3=2.5; mu3=1; Xzero3=1;% &%

lambda4=2; mud=1; Xzero4=2;% HILH%

T=1;N=100; dt = 1/N; dW = sgrt(dt)*randn(1,N); % Brovnian increments
W=cumsum(dW) ; % discretized Brovnian path

Xtruel = Xzerol1*((lambdal-0.5*mul”2)*((dt:dt:T))+mul*W);
Xtrue2 = Xzero2*((lambda2-0.5*mu2/2)*((dt:dt:T))+mu2*W);
Xtrue3d = Xzero3*((lambda3-0.5*mu3/2)*((dt:dt: T))+mu3*W);
Xtrued = Xzerod*((lambda4-0.5*mu4”2)*((dt:dt:T))+mud*W);
figure;

subplot(2,2,1);

plot((0:dt:T),[Xzero1,Xtruel], 'g-");title( KU % 7= JFL 46 B 5E);
subplot(2,2,2);

plot((0:dt:T),[Xzero2,Xtrue2], 'y-");title(* XU 7 7=k 5 %);
subplot(2,2,3);

plot((0:dt:T),[Xzero3,Xtrue3], 'b-):title(' KUK % 7= I 25 #):
subplot(2,2,4);

plot((0:dt:T),[Xzero4,Xtrued], 'r-");title( XU ¥ = W LA #5);
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