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Modeling of portfolio selection problems with uncertain exit time and its
solving method
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Abstract: For the investment decision problem with uncertain exit time, this paper establishes a return maximization
portfolio selection model that measures market risk with the period value at risk(PVaR). Due to the computational
complexity of the PVaR, it is difficult to solve the model with conventional optimization methods. This paper proposes
and proves that the optimal solution of the original model can be found by solving an equivalent mixed integer programming
model. The numerical experiment analysis is carried out by using the actual stock price data. The results show that
solving the mixed integer programming model can quickly find the optimal investment decision for small and mid-scale
short-term investment problems.
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0.0668 0.2274 0.0949 0.053 —0.009 —0.0147 0.0102 0.1996 0 0 0 0 0 0 0
0.0702 —0.0112 —0.0453 0.0403 0.0153 0.0147 0.0053 —0.0336 0.4032 0 0 0 0 0 0
0.0468 0.0729 0.0099 0.0244 —0.0084 —0.0012 0.0252 0.0235 —0.0011 0.2268 0 0 0 0 0
0.0687 0.0775 0.0131 0.0575 0.0138 0.0036 —0.0155 —0.0187 0.02 0.1037 0.24 0 0 0 0
0.0816 —0.0127 0.0085 0.0367 0.0125 —0.0053 0.0048 —0.0069 0.0187 0.0009 0.0237 0.2061 0 0 0
—0.0192 0.0373 0.0148 0.0367 0.0213 —0.0248 —0.0059 —0.0395 0.0191 0.0206 0.081 —0.0485 0.2742 0 0
0.0549 0.0348 —0.0233 0.0273 0.0065 —0.0016 0.0315 0.0036 0.0363 0.015 0.0063 0.0248 0.0031 0.2699 0
0.0776 0.0106 —0.0331 0.047 0.0032 —0.008 0.0145 —0.0348 0.0492 —0.0024 0.0079 —0.0017 0.0247 0.0555 0.2700
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xR ¥35%

2) FEAER AR R FE AR 8 I SRR DR
KEFA WA H NS BT RO, T 5 % B s
KT 1000 MFEA.

3) FH CPLEX B KRB (5). & #5L (5)
risko = 5 %, o = 0.05, F§ CPLEX SR G- L X W &

z* = (0,0,0,0.5989,0,0,0,0.0153,0.144 1,0,
0.2056,0,0,0.036 1,0),

AU 7o = 0.0325, THEIN A 9 5957.49 s.

KA (5) Bt F B v S HLAC B : CPU-intel(R)
Core(TM)i5-2540M 2.60 GHz. RAM-4.00GB. OS-
Windows 7. HUE SEEG 43 T R A, b — 54 (1) 25 250t
A4 0] LA CPLEX A 1 4252 1 I8 [) P9 SR g, 5 - /s
FIABE 1) 5 oI [R) AN 4% 5% Il i R 0% 2t e LA %
He

N T B UEBERY (5) I AU 20 A6 R R 2 R, gk
1T 56 2N E S

L0 VI Rk B E R R TP I S K
AT ANECE A F(BA) REHI A F] (CAT). 3
R F (AAPL). # 2457 (MCD) FlVK /RS (WMT). %

VIR URI (A2 2018 4E7 H 2 H, B FF a2 Ja 1 34
H WG nRe AR R A &) H 45 08

1) FRHE 7 s AT S 8w, o FIFH 2017 4 1
HATHZ2017412 730 H,5 R4 H s 75
Ja A% (BuE K5 T https://fiance.yahoo.com) 11 5
p~o B THE TR

= (0.6783,0.5712,0.4109,0.4007,0.408 1),

[0.1729 0 0 0 0
0.0499 0.1959 0 0 0
5=100258 0025101719 0 0

0.0075 0.0450 0.0177 0.1194 0
| —0.0025 0.0081 0.0165 0.0092 0.1778]

2) PRI R EEA. I SRR D A
A KA 3 AN H NS BB RGN, 4
H AR 21 100 M EAR.

3) F H CPLEX ¥ SR AR AR Y (5). A AL (5)
o = 0.05, % AS[A [ risko, ] CPLEX SR f##55 (5).
B AR S B B A BR B a0 2, DA AR 5 B AL
SR A G o IHE M PVaRg o5 (2*) WK 4.

*4 RURFEEGHEEMXGEE 2 &

risky
0.015 0.020 0.025 0.030 0.035 0.040 0.045 0.050 0.055 0.060 0.065 0.070 0.075 0.080
T 0.0767 0.0811 0.0846 0.0868 0.089 0.0897 0.0903 0.0911 0.0918 0.0925 0.0929 0.0933 0.0936 0.094
z* 0.150 0.020 0.025 0.030 0.035 0.040 0.045 0.050 0.055 0.060 0.065 0.070 0.075 0.080
PVaRg gs(z*) 0.150 0.020 0.025 0.030 0.035 0.040 0.045 0.050 0.055 0.060 0.065 0.070 0.075 0.080

FH 2 4 0] L, B50E 5256 2 1) 45 3 B/ 7EAS [A] 1 X
W6 K risko T, B XU RIS 0, 5 B8 USC a9 £E 185 0,
L v RS i s A AT AL (5) 5 HH IR S AU A s 24 36
B 2% = risko, RIRB 2T 25 2 < risko /& BLR.AE
RN AR Z8 OB 2 AT max BRER
B A, H
(ZF k=1, , M}TO-MI+1 5
(L5 (2, ")k =1,..., MTO-MIHL
R
z 2 PVaRj_,(x).
WA IE R I, 2* = PVaR;_o(2*). B E—T 07
AJAL 2% = PVaRy_ o (x*) B y* B HUE ME— HL 2 A
B (4) 2SR AE. DR, J8 e 254 S8 F B iE 1 a8
LAY (5) SRAF ) B AR AR AR (4) () B AR
4 4 #
A ST S0 4 R 4% % b 4 AN TR B A AN E 1
PG 0T &5 RIS ] G i 2 1R 452 5% 1) @3, R ] PVaR B2

A T R] P (%) T 3 PRI, N B A A e KA
HEMAB, FERR R AR B, T PVaR I HEZ M
{FEAS AR A A5 max BB BORTHE e 2R B, Tk B
K AR Gl J5 23R A DRI s ST S5 OB Y () MR
&, FEIEH] T I SR A TR AR Y SR AR TR A B O
RS W DL SR A S AR AR 1 e A0 . R A 4 T 3 1)
LS EAR A 56 A SO T T IR B AT AT . B SR
TS5 IR, 0T i /IS I S Rl 5 = 4 & DL A
A RS Fr 4 R A5 R A R DLAE A ST ) A 25 H A
BRI T R AL, B TR A B HON R 1R AE 2 4
FE, %071 FOE T AD Bt e R IR X T
HHRZ . R B RO AT KA, K AE S
Ja R I A 2l e
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