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Abstract

This paper studies the robust optimal investment problem of contributory pension under the in-
fluence of random wage, inflation and model uncertainty. Generally speaking, the investment pe-
riod of DC pension is long, so we consider the real wealth process during the investment period. In
this paper, the stochastic dynamic theory and robust optimal control method are used to obtain
the optimal investment strategy of relative wealth. In the model, pension is allowed to invest in a
risk asset and a risk-free asset, and the price of risk asset satisfies Heston model. By selecting the
optimal investment strategy, the terminal relative wealth utility of pension account is maximized.
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Using the method of stochastic dynamic programming, the robust optimal investment strategy of
relative wealth and the corresponding value function under the power utility function are ob-
tained. Finally, the theoretical results are numerically analyzed by MATLAB software.
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HpZgE NG 18.7 5 2010 4EMILL, EJHT 5.44 NE AL Bk, ZEETE AR 45 FL 2 5 K i)
W E A BEECERIER, ZENWILBIAEIE N, 772 RER TR T ANTRIRE 1 HEALE
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KT DC Y72 &I FU8 5t LA 28wty BB 80T S KA o b, 308 1 SR A g A 458 5 2 s A AR bR
$. Yong [11%50E T W AL, W90 T 7E CEV AL T DC #2¢ & e 00t il i, @i A S AH B (1) HIB
TiFERAF AN AL R 0 . EAE Gl DC ALFRE G HUBE T8 in) /B, 38 5 AP 15 RUI: B3 7 A 28 /2 GBM A5 7RY
BT, GBM [ 2 5 A [m] 1% 230 412 [ 5 BN BEA 250 S e 117 37 38 3 4 . 1976 4F Cox Al Ross [2]#2H T
i Jj 22 3.7 (Constant Elasticity of Variance) CEV #%!, 541 GBM AL, ZA RS R] T —29
€. CEV BRI R AT & — AL & n LA R0 S B i 3 M fE 33 . Xiao et al. [3]% ## CEV
B 5| 3 20 IR 2 S A E B R o s 55 [A17E KU B 72 i /2 CEV BT, B8 T iR HARA
RO BT R RIS R . BT, CEV YA R BAIRE W, HEsh BN E RN A 5. 1993
4 Heston [5]H 7 KU %8 7= B BEN LI Bh AR, J5FR Heston #%Y , [7] GBM A1 CEV M EL, Heston B 1)
[l 2 28 DA S 2 2 A AL, AT DA G by 2 FAR 4 il T 3 p RS B2 = A A 72 80 . MRAE A 2 AR [6] 1
IRAE DC 277 32 4 5 M 10) R A AR 80 JRURS: 5 77 [ (4 3 2. Heston #5228, BF 9 1 iy S B2 280 1) e KA ) R
Rong et al. [7]7E Heston B8R, W58 7 FC0FIFRARRS ), S H T S 8 SRmes AN A ok 40

ARG DC MG S MAE T, 0 BT & R B0 TR P, 0 100X A5 A FROARE 5 0 o
FEABAER. FL b, FRATATE T PRI B 2 FUSI R I Bk H X R = R 300 8 1T 5 B AN
SEVERRARERITE . 9 T X PRI, Anderson et al. [814R HI T —Fh & Hetm il 753, S IE B EE
M NZHNE, HHRB—HESHNESEN SR, BFFEB AN E TR SRR E. Yietal
[OFE IR B 7= A ki A& Heston BEHY R, W7 T Ao () e O 40 08 AP OR I 1] . Wang T Li [10] 8 R 45
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SR R B AR, 7530 7RI B 20 . SKREEIR AN ERZE L [12]8F 58 Tl B MK 41~ DC Bl
SWIME - D7 ZE A, FEE ST T RS AR BN I R B AL A5 B SR . Baltas et al. [13]HF 5 18 SR K
e, BTSRRI E PEXT DC FREE thRIF 5L SR I sE T, £E 4 FCPr ot DC B IR 4 kAT TR
WER, I HASBFEEOSH s BT S5 55 S5m0 2 2
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Mg e O e ) 2 B IR A E bR o AEARSCH, RATLA L BEKF ddE, 5@ 7 — M E it
FE. BRI ERE T, KT 2 Heston RIS, A & LR A0 285m0 fe kAR I . 7
5520 3T RAT Fr U ALREAT T VRGN AR . (RS 4 TIRA TSR TR A B AL A R N R R
BRA, 7ESS 5 5 A Hamilton-Jacobi-Bellman (HIB)ZhZ R E K 77i%, 45t 1 I i) o fid. 7256 6
WIRAGH T —ANEUEBIT, W T A E S HO 5 A R
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AP ¥ 4 Rl 7 3 EH — AN I R 5 7 1 — N R % 7= ) A, 9 HL2 iﬁim SEAI . TEEEN. &
M —ANSE IR (Q,F, P), Q RIS, P MR, {AU (t)} A5 SAEIZ 2 ] L fobs
He AT IS, F={F}_ %0 LAEs, mﬁ%kmmuww(ﬂiﬁMJﬁﬁm

TR t B I8 R 5877 B (t) . AL R IHIar T R

dB'(t)=B'(t)rdt, B'(0)=By (1)

HrP AR r AN IEE

R t B A B8 7= S (), AL P THIBEAL 53 7 e

ds'(t) =" (V)] (r+ 42 (1)) dt-+ Z (t)dw (1) | @
Hobt 4> 0 MR, Z (1) W2 FIBENLENSY 77 F2(CIR BLY):
dZ (t)=k(0-Z(t))dt+o\Z (t)dW, (t) ®)

Hrk,0,0 NIEFH, WL 2k0>0", HRZ(t)>0. REABIZEh W, (t) FIW, (t) F B,
ERWIMTRZ SRR, 0 A Lok H T3 0 B 3 LIS 31374 S o, SR OB S5 R
B Lo RIE L, BT AR AR LR BN, A T BET KR, BBBEpLLYE L' (1) W2 LA T BE
LRGSR S
4L/ (1) = L ()] (r+ 20, Z (1)) dt+ o, fZ (D) aw, (1) @)
Fort, oy AN EREE T, PR B B PR A A T B TS
K — EAAE T e, RIS . RS SRR,
M A A B AR, R K P(t) W62 R I BEAL s 7R
gﬁg:yﬂbH% Z (t)dw, ®)

P(t
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ds(t dB(t
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1-y

‘]t:gt
(32)
Jmm:—yg(m+h)7yfl, J =g
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Table 1. Numerical simulation parameters
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Figure 1. The influence of fuzzy aversion parameter f,, risk aversion coefficient y and investment period T on optimal

investment proportion
E 1. BHRESH 4, NERESH y FIIEHAR T Rk &t fla g2
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Figure 2. The influence of payment rate ¢, inflation volatility o, and expected rate of return 1 on optimal investment
proportion
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