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Abstract

In investment decision-making, risk preference is a key factor influencing investors’ behavior, de-
termining the choice of asset allocation and risk management strategies, and directly affecting in-
vestors’ decisions. Risk preference can generally be classified into three categories: risk-aversion,
risk-neutral, and risk-seeking. The risk preference coefficient serves as an important indicator for
measuring risk preference. The utility function can quantify investors’ preferences for different in-
vestment portfolios. By parameterizing investors’ objectives and risk preferences through the util-
ity function, quantifiable decision-making models can be established, providing a structured frame-
work for investment decisions based on utility maximization. The uncertain utility function, which
combines the utility function with uncertain variables, can be used to construct methods for invest-
ment decisions under an uncertain environment. However, existing investment decision-making
methods based on the uncertain utility function rarely involve investors’ risk preferences. Moreo-
ver, the methods involving risk preferences do not consider how to determine the uncertain risk
preference coefficients. Based on this, this paper proposes two types of uncertain risk preference
coefficient determination methods. By combining the expectation and the variance of the uncertain
utility function and two types of uncertain risk preference coefficient, two investment decision-
making methods based on the uncertain risk preference coefficient and the uncertain utility func-
tion are constructed. The effectiveness and feasibility of the two proposed uncertain investment
decision-making methods are validated through multiple numerical examples. Finally, their practi-
cality and applicability are further demonstrated via a practical application of a water saving man-
agement contract in Hebei University of Engineering.
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SR u A o RMREA TR E R, S E u o 45 &3 T 2 S EUBRYE . 4.1 3580 4.2 7%
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Table 1. Sensitivity analysis of parameters , and o when the utility function is Ul(x) =Jx

=1 MARBH, (x)=Vx B, S . o BB ST

4 =0.058 4 =0.059 4 =0.060 u=0.061 1 =0.062

P f P f Py f P f P f
0.190 0.741 1.247 0.735 1.248 0.730 1.249 0.725 1.250 0.719 1.251
0.195 0.745 1.249 0.740 1.250 0.735 1.251 0.730 1.252 0.725 1.253
0.200 0.751 1.250 0.746 1.251 0.742 1.252 0.737 1.253 0.733 1.254
0.205 0.757 1.251 0.753 1.252 0.749 1.253 0.745 1.254 0.741 1.255
0.210 0.764 1.252 0.761 1.253 0.757 1.254 0.753 1.254 0.750 1.255

HSEAEROH BB U, (X) = VX IS R 3507 1 P (9 S HOHEAT U 00T . R 1 T, RO
KA U, (X) =X I RSLIOBERI T, M E o I, BRI EL I p, B p RO, SR B2
BRG] p, B p I A0, AR R AUE A RASR, XU R TS a8 6 g SR 5
SRR SR R T L UlEDE p B, IR H] p, EEE o MORERTIE R, R SRR U Bl R
ORI, AR RS OB B8, S PRGN o7 A B Le s, B U AR Ak, 15 H AR oR i th 223
Ko AT, ANFIZHURAE B0t A B A R RE IS, 1558 8 78 R S h T DO sy #H 2% S B il
R S B 7 LT AN 7 $5 5% 77 i 1) LA AT 8 2

Table 2. Sensitivity analysis of parameters , and o when the utility functionis U, (x)=1Inx

%2 MAEHAU, (x) = Inx B, S . o HBURM

14=0.058 14 =0.059 4 =0.060 41 =0.061 1= 0.062

P, f P, f ) f P, f D, f
0190 0905 0415 0903 0416 0901 0417  0.899 0417 0900 0418
0195 0905 0416 0903 0417 0901 0417  0.899 0418 0898 0419
0200 00906 0417 0904 0418 0902 0418 00900 0419 0899 0420
0205 00907 0418 0905 0419 0903 0419 00902 0420 0900  0.420
0210 0908 0419 0906 0419 0905 0420 0903 0421 0901  0.421

HURAEBH BN U, (X) = In x I 5 05V (8 S B0 AT SO 0 it 2 Wl 7EROH B
HU, (x) = Inx I @7 AR AL bt AT BRURR IR 0 AT RO 45 2R 5 20 LARSRALL, 50 D DU DR 2R 508 3 2 BB
R p RBE) o KM, Mo MR, p BIEHK.
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Table 3. Sensitivity analysis of parameters » and o when the utility functionis U, (x) =1+e”

%3 WAEBNU,(x)=1+e " B, B 4 F o MBS

11=0.058 14=0.059 1 =0.060 41 =0.061 1 =0.062
) f P, f P, f P, f n, f
0190 0757 0787 0752 0788 0746 0788 0740  0.789 0745  0.789
0195 0756 0788 0751 0789 0745 0789 0740  0.790 0734  0.790
0200 0757 0789 0752 0790 0747 0790 0742 0790 0736  0.791
0205 0757 0790 0752 0790  0.747 0791 0742 0791 0737  0.792
0210 0756 0791 0752 0791 0747 0792 0743 0792 0739  0.792

BRJGTERHRBON U, (X) =147 I B PSR I v i S 8Os AT BUS /0.t 3 T, 2 o 3
KIS, XGRS p AR, SR, R 12 i R R Oy 13RS B et
HA R EIER.

5. SEBREZFH

Aﬂﬁmﬁﬁaﬁm%ﬂﬁﬂ%%mﬁﬁuAﬂm%ﬁ NRIKRA FRETIAR . RS HEROR ., 2
PEATK SO A BEAE, LAy S /K et 07 SRl 5% B« SRS s B — 3T B 15 7K 8 BRI [27] . BT AE T
ﬁk%ﬁm,@&Wﬁmﬁ%mﬁﬂﬁﬁé%ﬁﬁ@&,%%TAﬂnmﬁﬂﬁﬁiﬁ FEREATKE B
TAER E A () SRR B, B Ak RG TR, 5 oK BT TR 2™ =5 1 FE AL S - (b)
HOE FHAE R, BT B P R SRR K KSR PR BRI, R IHH N8 AT g . 1R
PEAH E BT, AE PIMAS [F] T K6 b SRR R BT E A, SEI S K AR B KA o (B AE TR SR
BT R RS i R AR 7, FEP M /KBS Bt H N BB AN AR . A 7 VARG A [R) XU fiv -2
RUR R BT 20 PR SR REIE T PR 23 1 20 BT XSS DRI L RIS 52 207 3 ) 45 B 28 0k - R) 1 7K 8 B R SR AR 5
M) o

FERL RSt T, ) X, 275 T FH /K U 4% 8 B R (75 /K38, P Y, 3 SR P s FH /K A s SR
Kt HTAKESZTT . NOHESHRRA R, ER B0E K W15 i FH 7K B 200 57K 8L
AR, F C R E IR, AT N RASH MR R (LK I s 1 it e B T K R, wf
DECESP

{d)zt:r)ztdt

N M (13)
dY, = uY, +oY,dC,

PULEARYE PR AT K M AL S, B & = pWoe™ + pWoe™ 7, Horf p, v p, 2 AR AE BB F K 1% %
TS0 FH 7K I R o it R P N B, W, R T T /K AR RN B 4 0 3 (13) HH ) % S HUR I STk [27]
ABE N r=3%, =025, 0=02, T=12. FHEHSIRGHRER ., K2 R T EEEFTK
B St R A A Tl PR A R R I

51. RERGENOFHERFTRE

S R R, BT B U () = Inx N, 32 TR M5t UK K B B 1 e
T RMEAT AT o RS TR R B A(X) = U (U (%) R B AE TR & = pWoe'™ + pW,e! ™ 155
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HZE &I REA T E MR R, A

\/3x0.2x12
1 (04 T
max f (p,, p,)= I{ p,e®* + p,e’ (1_—) ] da

o

. (14)
subject to:

P+ P, =1
P 20p,20

THHEAFH) 2, =0.698, AFEL(6), H

max f (p,, p,)=E [ (plw e + pWe! )}

~0.698-V U (pWpe™™ + pWoe' ™7 ) |

subject to: (15)

p+p,=1
p,=0,p,20

RAFAEILAFH] p, =0.999, p, =0.001, f,, =0.364 . %I RKEPCEBHL TR #, T BRI RES, LK
K d K, A B RERR BN/ K i (a) -

4

X

2. REEZF BB RERFRE
AT HE N NI Z LR, RO R ﬁﬁu()1%*N,ﬁ%%?$%%ﬂwﬁﬂ%ﬁ%&ﬁ
PSR ITUEBEAT 73 o WA JRUR: 52 47 22 %5 B (X (X)/U’'(x), AT LR E GHMES, REB(E)M

K%%%é%ﬁﬁﬁ%ﬁﬁ%mﬁoﬁE@ ] —4,Wz=4 RNBRI(11),

maxg(p, p,)=E [ (pIWe + W emgcT)J
R

subject to: (16)
p+p,=1
p,20,p,20

SRAFMEAYAFH] p, =0.000, p, =1.000, f,, =0.962 o X T KUK %2 a7 BIF B2 8, K 32 B B2 19 /K8 i (H A o
B RLANH E I 7K HE Tt (D) o

Zr BTN, RS PRSI 5 AR 52 e 7R 150 8 AE PR B YT KRS Tt b R B LU AR AR OR 22 57, XU i
UF e e BE 5 . RIVETHDNS (R — 308807 28, | TR 08 8 XU s e 22 S L PR 95 B RS A T

6. &g

ASSCHE AN RE RO R B P B8 D SR TT RS 2t 1 AN E KU DRORE R B AN o DU 92 0 R B0
SRANHH 7E AR {4 28 KR A R T i o B A B 5 00 R B SR A 5 22 5 7 SR ANl 5 DXL i 2 2% KA
gity, R T HET AN E XS PO R HCS AN E BOT s B B RS TV BTN E R 2 0 R AL
AN RE RO BB B R, IR AT T RURAE M, RE T FC AR (4 X 430 B R SR 5
Wi KA IR (R B B RS T VE N AL TR R S A R K B SC B, AT /KAt B KA O H b R 3
B PEI B E AR ARG A 4 M 1 AE ARG PGB . XU 2 3 BRI LN AN [R50 58 3 A2 A 9 /K it
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PRGN ZESR, Bk VTR IR S IE . WFFCA AR, AR RS i R 45058 38 6 1R SR rh e U 56
FEERRZE S, Ui 0 2 R MR 5058 SR

B AT FURG AN RE DA (i 4 28 5 AR RE RO R AT B RS BAT — € O (A7 R
BRAE o ARRHT LAZS RS =4 AN A 280 B0 KR T A 6 5 BES DU (PR R 5 X 1) A 17 R K s R ), o] 0 A
Tl 7 %5 BRI R F) 22 T XS Ml 2 e P, = 3 T AN o XU i 4 2 3805 AN 2 RO BR LR R B O HETT
UEAh, JETT LA TR VAL 2 WA ARG SR BORIAT, T A0 R N )37 v B S E A AR

E&WE

H xRl 5 4 5 W B I H (I H #tdE S 20FGLB023).
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