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Abstract

The consistent fuzzy numbers are used to characterize asset returns and investors’ risk attitudes,
and the lower half absolute deviation of plausibility and conditional risk values are used as risk
measures. The multi-period multi-objective fuzzy portfolio model is developed by considering the
skewness constraint, the no-short-selling constraint and the transaction cost, and the model is
solved by combining the ideal point method with the genetic algorithm. The proposed multi-period
mean-LAD-CVaR-skewness portfolio model is solved numerically three times for different risk at-
titudes of investors, and its feasibility and practicality are verified by real stock data from Shang-
hai Stock Exchange, and the empirical evidence shows that it is necessary for investors to adopt
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the right attitude.
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Table 1. Fuzzy return rate of stock (%)

= 1. REEMIE (%)

AR t=1 t=2 t=3

P RAT (—4.4323, 0.0087, 5.7499) (—4.2310, 0.0856, 4.4862) (—4.1494, 0.0722, 4.8834)
LAY (—5.8325, 0.0495, 5.3032) (—4.4235,0.0719, 5.8466) (—4.4237, 0.1118, 4.7076)
[ % (—5.0958, 0.0144, 5.9056) (—4.9562, 0.0459, 5.4703) (—6.5369, —0.0627, 4.9978)
EINER (—5.6187,-0.0458, 4.8887) (—2.5140, 0.1161, 7.4460) (—4.2444, 0.1834, 5.8769)
M A (—4.6885, 0.0420, 5.2088) (—5.3018,-0.1141, 4.3781) (—4.7214, 0.4773, 5.6761)
AR (—.6485,0.0194, 5.2482) (—5.1414, 0.0772, 5.4211) (-5.0586, 0.1906, 5.6529)
TRYNBEIR (—4.1680, 0.0342, 5.4249) (—4.1547,—0.1158, 4.8613) (—4.6207, 0.1915, 6.2038)
R (—4.9016, 0.0869, 5.2324) (—5.8542, —0.1282, 4.4498) (—4.4216, 0.1093, 5.8549)
AR A (—4.2759, 0.0688, 4.5596) (—4.8031, —0.0439, 4.3305) (—4.0800, 0.0922, 5.4484)
FEILEH (—4.1763, 0.0288, 6.4591) (—4.1476, 0.0526, 4.6077) (—3.9364, —0.1136, 4.6310)
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Table 2. Comparison of multi-period investment results under different attitudes (upper bound constraints of different
investment ratios)

2. PRISHE T ZHREEROILL(REHRELH EFLIR)

k=05 k=1 k=15

t=1 t=2 t=3 t=1 t=2 t=3 t=1 t=2 t=3

0.3 0.0114 0.0135 0.0123 0.0038 0.0049 0.0045 —-0.0011  -0.0034 —0.0004
0.5 0.0112 0.0133 0.0122 0.0043 0.0059 0.0045  —-0.0005 0.0008  —0.0004

B 0.8 0.0111 0.0132 0.0122 0.0047 0.0064 0.0045 0.0001 0.0019  —0.0004
1 0.0111 0.0131 0.0121 0.0049 0.0065 0.0045 0.0005 0.0024  —0.0004

0.3 0.0129 0.0128 0.0127 0.0125 0.0123 0.0126 0.0083 0.0081 0.0085

0.5 0.0127 0.0127 0.0126 0.0126 0.0125 0.0126 0.0081 0.0083 0.0085

LAp 0.8 0.0127 0.0127 0.0126 0.0128 0.0125 0.0127 0.0083 0.0080 0.0084
1 0.0127 0.0126 0.0125 0.0129 0.0126 0.0125 0.0127 0.0117 0.0084

0.3 0.0548 0.0560 0.0554 0.0552 0.0561 0.0555 0.0506 0.0507 0.0475

0.5 0.0543 0.0559 0.0551 0.0564 0.0573 0.0555 0.0517 0.0520 0.0507

crak 0.8 0.0543 0.0557 0.0550 0.0585 0.0589 0.0555 0.0544 0.0543 0.0511
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Table S1. Multi-period investment weight under different attitudes (upper limit of investment ratio u;; = 0.3)

iR 1. FRIZSE T SR EMEFR BB LR v, =0.3)

k=05 k=1 k=15

t=1 =2 t=3 t=1 t=2 t=3 t=1 t=2 t=3
X1 0.102 0.142 0 0.3 0.3 0 0.3 0 0
X3 0 0 0 0 0 0 0 0.259 0
X3 0 0 0 0.15 0 0 0.023 0 0
X4 0 0.3 0.3 0 0 0.3 0 0.123 0.3
Xs 0.017 0 0.3 0 0.015 0.228 0.017 0 0.241
X¢ 0 0.3 0 0.005 0 0 0.031 0 0
X7 0.3 0.227 0 0.3 0.142 0.146 0.3 0.214 0.071
Xg 0 0 0.014 0 0 0.215 0 0 0.218
X 0.3 0 0.151 0.008 0242 0.11 0.029 0.139 0.17
X19 0.281 0.031 0.235 0.3 0.3 0 0.3 0.266 0

Table S2. Multi-period investment weight under different attitudes (upper limit of investment ratio u;, = 0.5)
FifER 2. FRIZSE T ZHAREMEFRELLAI LR v, =0.5)
k=05 k=1 k=15

t=1 t=2 t=3 t=1 t=2 t=3 t=1 t=2 t=3
Xq 0 0.072 0 0 0 0 0 0 0
X, 0 0 0 0 0 0 0 0.235 0
X3 0 0 0 0 0 0 0 0 0
X4 0 0.308 0.194 0 0.5 0.393 0 0.5 0.5
Xs 0 0 0.5 0 0 0.5 0 0 0
Xg 0 0.5 0 0 0.412 0 0 0.265 0
X7 0.351 0.12 0 0.5 0.063 0 0.499 0 0.085
Xg 0 0 0 0 0 0 0 0 0.415
Xg 0.368 0 0 0.054 0 0 0.016 0 0
X19 0.281 0 0.306 0.446 0.025 0.107 0.484 0 0
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Table S3. Multi-period investment weight under different attitudes (upper limit of investment ratio u;; = 0.8)

FifER 3. TRIZSE T LR EMEFR BB LR v, =0.8)

k=05 k=1 k=15

t=1 t=2 t=3 t=1 t=2 t=3 t=1 t=2 t=3
X1 0 0.034 0 0 0.155 0 0 0 0
X, 0 0 0 0 0 0 0 0.003 0
X3 0 0 0 0 0 0 0 0 0.002
X4 0 0.096 0 0 0.8 0.104 0 0.8 0.679
X5 0 0 0.716 0 0 0.8 0 0 0
X 0 0.8 0 0 0 0 0 0.158 0
X7 0.8 0.07 0 0.433 0.045 0 0.208 0.039 0.127
Xg 0 0 0 0 0 0 0 0 0.133
X9 0.127 0 0 0 0 0 0 0 0.059
X19 0.073 0 0.284 0.567 0 0.096 0.792 0 0

Table S4. Multi-period investment weight under different attitudes (upper limit of investment ratio u; = 1)
BiiE= 4. TRISE T ZEHRENEARELLAI LR u, =1)
k=05 k=1 k=15

t=1 t=2 t=3 t=1 t=2 t=3 t=1 t=2 t=3
X1 0 0.034 0 0 0.088 0 0 0 0
X3 0 0 0 0 0 0 0 0 0
X3 0 0 0 0 0 0 0 0 0
X4 0 0 0 0 0.075 0.47 0 0.95 0.819
X5 0 0 0.693 0 0 0.383 0 0 0
X6 0 0.966 0 0 0.188 0 0 0 0
X7 0.929 0 0 0.346 0 0 0.008 0 0.115
Xg 0 0 0 0 0 0 0 0 0.056
X 0.071 0 0 0 0 0 0 0 0
X19 0 0 0.307 0.654 0 0.147 0.992 0.05 0
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