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OPTIMAL INVESTMENT STRATEGY OF DC PENSION
PLAN UNDER PARTIAL INFORMATION AND LOSS
AVERSION

ABSTRACT

Pension funds are an important part of social security and provide for
the basic needs of pension plan participants after retirement. In DC pension
plan, participants' contributions are determined, usually as a fixed
percentage of their salaries, and the risk undertook by the administrators is
minimal, which is why DC pension plan are generally used in most
countries. As the population ages and the fertility rate declines, pension
administrators face greater pressure to make payments. The investment
management of pension affects the living standard of pensioners after
retirement, so the investment of pension has become a hot topic in the
industry and academia. This paper focuses on the optimal asset allocation
of DC pension.

Firstly, this paper investigates the optimal investment of DC pension
under partial information and loss aversion. It is assumed that the fund
manager invests the funds in risk-free assets, inflation-indexed bonds and
equities, with the objective of maximising the terminal wealth utility under
an S-shaped utility function, in which the expected return on equities is
stochastic and obeys a mean-reverting process. Since the financial market
is incomplete, this paper transforms it into an observable complete market
by filtering technique, and finally applies the harness method to solve the

problem to obtain the optimal investment strategy, and examines the effect
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of different objective values on the optimal investment strategy by
numerical examples. The results show that when the objective value is
higher, the fund manager invests a higher proportion of funds in risky
assets and a smaller proportion of funds in risk-free assets.

Secondly, this paper investigates the investment strategy for
maximising the expected utility of DC pension under partial information
and bequest motivation constraints. It is assumed that the fund manager
invests funds in risk-free assets, risky assets and inflation-indexed bonds
with the objective of maximising the utility of terminal wealth under a
quadratic utility function. In the actual investment process, since the fund
manager is not able to observe the expected stock returns in advance, this
paper assumes that the expected stock returns are stochastic and transforms
them into estimates that can be estimated based on the known historical
information through filtering techniques. Finally, the Monte Carlo method
1s used to simulate the sample path of the optimal investment strategy and
analyses the impact of the bequest motivation constraints on the optimal
investment strategy. The results show that lower bequest constraints make
fund manager less risk averse to wealth and fund manager allocate a large
amount of funds to stocks, while the proportion of funds allocated to stocks
and inflation-indexed bonds gradually decreases as the bequest
requirement increases, reflecting that as the bequest requirement increases,
the proportion of funds allocated to equities and inflation-indexed bonds
declines, reflecting a gradual decline in the manager's risk appetite,
suggesting that the bequest constraint limits the manager's risk appetite.

Han Xuewei (Finance)

Supervised by Xia Dengfeng

KEY WORDS: partial information, loss aversion, bequest motivation,

martingale method, lagrage duality theory
v
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L) udt+o [p, dZ, (t)+p|LdZ ®7, (4.14)
Horr, FrEEREZE) ={(Z, (1), Z(1),0<t<T}E XN
ERR e
az,0)_| = O | [40],
diz,0)) | ps 1 || ds® | [aw
C\Pis  OsPis S(t)

Z,(t), Zg(t) Mtz G FMbrHEARAZSN, FEARE L, T act) sk
BB m(t) AR

2
dam(®) _ o2 (1-p) - 2[k+ Gub ]m(t)—ngtz). (4.15)
dt OsPis O5Ps

26



TR IERFMLTFMIEX

Al 4.1 BUE R Sl 3.1 R 2R AR
FFE (4.0, (4.10) - (4.14) FRANFHRE (4.6), AL ERE MW E IS

i

dX (t) = X (t){Rdt + 7" (t)o [£dt +dZ (t) [} +cL(t)dt, (4.16)

X (0) = X,» '
HH,

r+u —R
§:|:§1:|: A O ’ Z(t):{zl(t)]
& i a(t)-R _ P (I‘+,u| -R) Zs(t)
p_|s Os o,

4.2 1ERUR R

SINKAERE (4.16), FAIBIAFEETIHF R EMZREHEG), HE) L
wnF BENU Y T R

aH (t) o ~
H—(t)_ Rdt —£,dZ, (t) - &,dZ (1) 4.17)

FEUNZ], S BUE M (), T

M(t):cEt“T L(s):—(g))ds},te[o,T]. (4.18)

LAY ()= XT(O)+M(t), BARY(T)=X"(T).
I 4.1 (D {EtNZ, S0P AR ILE W 2

M (t) = %[e/’”‘) —1JcL(t), (4.19)
Hrp, B=u _R_GLpILgl_UL\ll_pIZL 2
G BARTEY () ZEE&M, WE
dY”(t) =Y (t)Rdt +[ X" (t) 7" (t)o + M (t)a,, ](Edt +dZ (1)), (4.20)

Hr, oy =lo.p, O'L\/l_plzL]T » FFHHEY () 28
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(i) EX 4.1 FWZR (8) HMT

Y (T)20. (421
.
H(s) 1 —
L) ) = LOOPL 50050+ [2,(9) -2, (01401 P20 (9) - Zo O
xp{-(R+Z|E )6 -0 - &12,(9) -2, 0]~ £12(5) - Z, O}
- LOep{(u ~R- 0t -2 )5
(P~ ENZ, ()2, O]+ (0 pp —EZ<(8) - Zs (T}
- LOep{(u ~R— 0t 2| )s-0+ Q6 )
s,

Q(t,5) = (oo —EIZ,(8)-Z, O]+ (o py. — EZ (5) - Z (D]
T
E{Q,(t,s)}=0,
Var{Q,(t,5)} =[(c oy — &)’ + (o o — &) 1(s—1) »
FT A,

£ L0 B9 7 || Loett R~ Lot~ H s -viewia )]

=L exp{(, —R-0o 0 & -0, ,0”_52)(5 -1}
= L(t)e”*,

'V'(t)=CE{LT L(S)'Ij—((gds} j {L(S)I;((S))|]{}ds=cL(t)%[eﬂ(T“)—l],

Hf, p=u -R-op&-o.pé-

XFM(t) Ko, mI1g
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dM (t) = —e”T Vel (t)dt +%[eﬂ‘“) ~1edL(t)

- —eﬂ(”)cL(t)dt+%[eﬂ(”) —AeL(t)[ At + o_p, dZ, () + o p, dZ, (1)]

= —[e’T Y —1JeL(t)dt — cL(t)dt + M (t)[ g dt + o, p, dZ, (t) + o, p, dZ (1)]

= —BM (t)dt — cL(t)dt + M (t) [ dt + o, p, dZ, (t) + oo, AZ (1)]

=M (O)[(1, - B)dt+0,_p, dZ, (t) + o, p, dZ (t)] - cL(t)dt

= MOIR+ 0,y & +0,1- 2 &)dt+ 0, p, AZ, (t) + 5, pp 4Z, (B)] —cL(t)dlt
= MOIR+ 0,y & + 01— p2 &)dt + o, dZ (1)] - cL(t)dt.

T
dY " (t) = dX * (t) + dM (t)
=Y~ (t)Rdt + X" (){x" (t)o[&dt +dZ ()]}
+MO(o,0& +0\1- pL &)t + o7, dZ (1)]
=Y7 (t)Rdt + X * (t) 7" (t)o&dt +dZ ()] + M (t)o, [Edt +dZ (t)]
=Y7(t)Rdt +[ X" ()7 (t)o + M (t)oy, ][Edt +dZ (1)].
g}

d[H (©)Y * (t)] = H ()dY * (t) +Y 7 ()dH (t) + dH (t)dY * (t)
=H (t){[x ()7 (o +M (D)o, |[£dt+dZ (t)]} —YF()H (t)ETdZ (t)
—H(@t)E dZ (1) {[x ()7 Q)0 +M D)oy, |dZ (t)}
=H (t){[x ()7 Qo+ M (D)o, |[£dt+dZ (t)]} —YF(@)H (t)ETdZ ()
—HO[ X" ()7 (t)o+ M (t)oy, | £dt
=HO[ X" Oz o +M ), Y ) dZ(t),

FrAH(t)Y " (t) 52 k.
51H 4.1 JFEEE.
MRAED| 4.1, A (4.9) BT R0 Sl

s.t.zif 2(6)(20)(21)(22).

Am,=M(0), x,=X(0), NIHE (422) AILLRRN
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max E[U(Y"(T)) ],
Y*(T)
SLE[HMY™(T) |< vy
Y*(T) =6,

:/H\:E'j! inQ%%%HULzUH@%ﬁ?, yO :X0+m0.

el (4.23) W] DLIE I SoA% 1 H SRRk g

max L(Y; 4) = max{E[U (Y)] - A[H(T)Y - yo]} »

ALY, A)  cpp vy ~
= =EU()]-AH(T)=0.

oL(y,2) ~
PR E[H(T)Y]=0,

Hz (4.25) w5

_1-AH(T)

==
Kl 4270 RAFIR (4260, w1

Y

L _EHM-27y,
EH?(T)

K (4.28) KRARIRK (4.27) 1, 7]

Y=—"—S=——— T 0H(T),
2y 2y 2y-EHA(T)
Y =a-pH(T), Siha=o, p=S D=2
2y 2y -EH*(T)

N TR (4.17), WILFEXA (4.17) #4, w15

i dHH ) _ R -0)-&12, (1) -2, 01~ &2 (M) - Z,©)]

£ H(s)

XFInH (s) B2 B e A =X

_dH(s) 1
dinH(s) = H(s)  2H () dH (s)dH (s)

_dH(s) 1 21 o _ )
- H(S) 2H(S)2 H(S)[ Rdt é:ldzl(t) ézdzs(t)]
_dH(s) 1

& ds.

T H(s) 2
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dH(s) 1

AL [ dinH ) = [ S

||§|| (T-t), Kz (4.30)

(VSIS

inH@ _

RO R -1)-&[Z,(T)-Z, (O] -&[Z:(T)-Z (t)]——||§|| (T-1)
=—(R+§II§II T -1)=-q[Z,(T)=Z, (] -&,[Zs(T) - Z (V)]

:—(R+%||§||2)(|'—t)—ch[Z(T)—Z(t)]-

H() o

FiLL
)

RIAIIE R ~(R+= ||§|| )T —t). FEA|E[ (T —t) KIS

FHNHE, A4S

H (t) = exp{—(R +%||§||2)t —ETZ(0)}. (431D
I NFEE

Y,(t) = exp {_%”5”2 - gTza)} ,

Y, =exp{-2|¢[ t-2£"2(v)}
e 43D, H
H(t) =Y, (t)e ™,

H2(t) =Y, (t)e

T
EH(t)=e™
EHZ(t) = o 2RI,
BTk,
_e -2y,
o 2RUFL

WA (4.24) FIEALHREE T P g EZ H.
TEE 41 WY (T) NG (4.24) W, W
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ER: O9 75V, Y ARBY (), HHACEHT), RIS Y LR
T, M (4.24) S TR A @
max L(Y; 4) =max[U (Y) - AHY].

HT TR, B (X)=1-2px R EHCA 1 (x), B '(X)=12_—7X-

HFEERA>0, 1EsHBhE%
F, (X, y) =U (1(2X)) = AX1 (AX) + Axy> x>0, y>0.

ﬁﬁﬁ?&%%y,iXW=E¥LNMﬂKWﬁmTﬁE

BIH A1 A>0,y>0, NEHF,(xy)

() FEIXTE] (0, H,) =T x i, fEXTH (H,,00) KT x i1,

(D fERH, BB EMAU(Y), BIF,(H,,y)=U(y).

TR R A (4.24) X RIFHAS B H BRECN L(Y; A) =U(Y)-AHY . 45E€ A1>0,
L(Y; A) ZEIX I (0, 1 (AH)) F 2 i, 72X ] (1(AH),+oo) LR, £ 1(AH)

VIEESSPNEN
TS R AR L (AH) A e e R (4.24) WA R, ULR

5 1(AH) > 0 F 1 (AH) < O B LI iR,

2| (AH) > O, EﬂHgU'f):Hg, U (1(AH)) = AHI (AH) > U (6) - AHO.
FrLl, S H <H, I, Z° = 1(AH) 4 i fg.
2 (AH) <08, BIH >H,, U(I(AH))=AHI(AH) <U(6) - AH0.

FITEL, 2 H>H I, 2" =0 R
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1-AH(T)

2y
6, H>H,.

) , H<H,
Y'(T)=

TEFE 4.1 FEE.
RAEE TR 4.1, F)FH #7750 SRAGAT = 2 ) 58 42

TH 42 HZte[0,T)MEBEN

Y'(t)=E H(T)1-AH(T), +g | HDy,
t H(t) 27/ {H<H,} t H(t) {H>H,}

_QMD g, Ho) - 2P0 42 n Hay)
2y 2y

+O[1-Q(t.H)®(d(t,1, H,y, H(D))I,

Horb, 1, oo tE R, ©() Ron— MR HE RS AR B R AR 0 A R AL
WEAH: A5 4.1 ZOH @)Y () 28, SO HERRt<T, A
H(T)
Y*(t)=E Y (T
o-e[3Bre)]

HM

BT In HO

— +%||§||2)(r—t)—éT[wcr)—vv(o] WRME &40 A7, H N

e 2T - HERI T -0 WA p 1

E[[:—%)] {“W} Qlt, )®(d(t, e, S H(1)) » (4.32)
Hr,
Qla)y=e 2 JWEXT-0- o
0g 11+ (4 T -
d(t,e, B, H() = R PN =

FIH (4.32), W53
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{H(I’)l AH() }
H<He}

HEY) 2y
_ E HT), _AH®  [(HDY s
“2 R e T2 e ) e
- QEHPALH,, H(t)»—”“H(‘)Q(t 2(d(t,2,H,, H(L)):
4 2y
H(T) i )
: { H () 9'{H>H€}}—9Q(t,l)[1 O(d(t.LH, HO)]- (4.34)

=R (4.33). (4.34), AJf5

O ot 20,2, H,, H (D)
2y

Y*(t):z—lyQ(t,l)q)(d(t,l,He,H(t)))—
+0Q(t,H[1-d(d(t,1, H,, H(t))].
SEHE 4.2 UEEE.
XY (t) B BB A 2Ry, e T BSR4 BN 2 € s 4R 5T SR
DL T ) 2
SEBE 4.3 I ZIte[0,T) B £ sHng Ny

(GI pls§1 Oy plsé:z) (1 AH, ~9) Qt,De(d(t,L,H, H(t)))

t -
e 2 ERESC R
0, pISpIL Os pIS \/l pn_
-M(t)o,
X7 (t)Pls

1- m QDL H, HV) o5, Mt)os'a\1-pi
7, (1) = ( —0) T N T (436)
”5” tX” (t) Prs X" (1) ps

LLF%: i ¥

AH®)Q(t,2)@(d(t,2, H,, H(t)))

=L exp{In(aH,)—r(T —t)—E "H (t)

||<.f||¢——

= AH,Q(t, )@ (t,1, H,, H (1)),

7l
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Y'(t) = (1_1H -0)Q(t,)d(d(t,1, H,, H(t)))+6Q(t,1).

XPYT() #ATR, A

V(D) = (1 AH,

—0)d[Q(t,)@(d(t,1, H,, H(®))]+od[Q(t,1)]

L E (4.37)
£-0)Q(t,De(d(t,1, H,, H())) dZ(t)
4 ENES

= Adt + (

Hrp, ARG BT LRI R
HIT e (4.37) sl (4.20) IF 00, SRR (4.35) F1

A (4.36) .

EH 43 {FEe,

4.3 HEHBH

AT 8 I BURAE 70 M 2SR e B 0E SRM B Z2 BR AT, RO s AR B S 2
BEHLAY, FATIE IS SR RS T I R U BT SRS ORE A B/ A, i B R S
EAE BN BRI TR RIS ARk, LARE P S L) RO F L 450 08 SR RS2 .
T RACEMEAI S, AT mt) S TR EIMEm . BASHEBUEMT.

®4-1 YR

ZH R r H o 4 T Hs Oy Pis k

BME 002 003 0033 02 0.4 40  0.065 0.4 0.5 0.3

ZH u Oy P H oL P Ly Xo m, c
e 0.3 0.4 0.5 0.1 0.36 0.6 1 1 1 0.08
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1.6

1.4

1.2

0.8

06

0.4
0

0.7

06|~

0.5

Kl 4-2 O X% 5t SR mE 7oy (t) BI520

1 ORI 2 I AN TR] AR 38 7 B SRR i S R ie K 4R 2 5 9 P e A A % LA
TR ORI BRI A, R eIk DRSS T 5 B E AR
2K, Nk, BRAEE R A3 S A T I B X OB A, AT
R A E A S R KR R g . A 1 AN 2 BRI, A s
PEELRAAF IR S SRR T R AL E L], TEVIGRET %, MR S
e 15 i, ReLMIEARE EREEHI 160%F8E 70%, {Eilfk
FERUS TR B G LU AN 120% 4K 5 60%. 1T BEIB RIS ZI i3, =gt = Bk
T 11 S AN I A5 1) G T LU AR PR 2 S0% P

TG 1 AN 2 B e BLAY, £ BELE R A K 4R BB ) B 4 Ll il i T
B, FESELCABLLN, B ERIEA AR S, RS RE I, AT LB A
b, IO B R SR. FEVIMAI %, RS A B ER S LR
GBI, RIGHEEFRE S B a i m, BB R & ez
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IR IRTIR AR, T L R SR A K B R 0 B 4 LIRS E £ 50% A0 AT

N T BRI 5, H 4 5 T i S AR K i 5 2 1) 5 < T 8 L 451 2 AT
KT 1, HEEHOREMEN—E BRI, AWILER Z119-250%1H /> 22 1B 4K
IS ZIH 0.

4. 4 KEIG

ATRAME R SR HHLIRE F N HE DC FRE A IR R
KR E B, Rp e B BT G i B E . BRI MR B S
M ORAEIG (. BRAL R AR IR s R AT AL, Pl e
¥ Ao S B e R Bt 7 (1 e D TG L

BTHIE, RE T AN 2R e d], B gUEE &I, &
T ORI, i < 220 TH G LA S MR KR B 55 77 1) 8 < LU BB 1 B, I
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B5E RES5RE

5.1 451

B, AW 7B RSB ARXT DC FRE eIt i A R
RN S AR e B HAMEREAT BUBHE D AT A B, Sk BB H ARME 1
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Bm, R RIS B, Al E 7B R SRS B 1
5 38 R N, Sk 2 PP PR 1 ISR A AR5 B 57 (1 Bt < e L EL 51

Hk, ARG T EH2ER, BT BEE U R 2 A,
o 20 PRAEACAR B DRRE I I ANJHTE AR ORI 2 ML 2 %, e B T m LN £y s el oK
TR AR e Z2 U ot 3, AH N 75 B8 R 2R 2ROl T, I8 I B {5
BHEEE R TR T HNS, v UL E B 57N 5 e B XU Bt
77 BB LE B B AR T 58 A5 2 T Bt Lu ], SIS R AR e SR AN 5 1k
S I k< 22 B RS OB AR L

5.2 RE

R

EASERLTT ], S5 B MBI NG DC 778 410 08 7~ L B vl 8 8 s s
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2%, LA SE ML LS A AR AR AR RUANRE SN, A5 AR R A A n] DAAE S
B LR, SRR R 2IEBIZIR. A5 B RIALEE, BT A RE
BELE T IR R 5 BN R B, SHEIEER

FERAL A AR T T, AR F8 R 2 28 3m W 5 TR RO oAk, i T S AN
PRAGE AR, ShaSIRITVEAE RIS B B, 55 B O oK R, PR IMTET
REORAE S &M MMER, BRI e TRBIARRER R 2%, 4 Ja v %5 EAE HoAt
O BRVECT A Bl S LRI VR SR AR

38



TR IERFMLTFMIEX

S5

[1] Boulier J, Huang S, Taillard G. Optimal management under stochastic interest
rates: the case of a protected defined contribution pension fund [J]. Insurance:
Mathematics and Economics, 2001, 28(2): 173-189.

[2] Deelstra G, Grasselli M, Koehl P. Optimal investment strategies in the presence
of'a minimum guarantee [J]. Insurance: Mathematics and Economics, 2003, 33(1): 189-
207.

[3] Gao J. Stochastic optimal control of DC pension funds [J]. Insurance:
Mathematics and Economics, 2008, 42(3): 1159-1164.

[4] Gao J. Optimal investment strategy for annuity contracts under the constant
elasticity of variance (CEV) model [J]. Insurance: Mathematics and Economics, 2009,
45(1): 9-18.

[5] Guan G, Liang Z. Optimal management of DC pension plan in a stochastic
interest rate and stochastic volatility framework [J]. Insurance: Mathematics and
Economics, 2014, 57: 58-66.

[6] Guan G, Liang Z. Mean-variance efficiency of DC pension plan under
stochastic interest rate and mean-reverting returns [J]. Insurance: Mathematics and
Economics, 2015, 61: 99-109.

[7] Han N, Hung M. Optimal asset allocation for DC pension plans under inflation
[J]. Insurance: Mathematics and Economics, 2012, 51(1): 172-181.

[8] Hih, EFWE, BiRY]. BEHLR R SEENLEI R T H DC BLFRE 5t
K [J]. $EHI5 P, 2019, 34(3): 581-590.

[9] S ¥e, Zfib . il SRR G2 R ) DC BFRE G R
R 1. 2aklE5EE, 2021, 41(7): 1905-1926.

[10] {57, E#Fk. HETB-F HURALY) DC BYFRE G 18] — B 5% 51 5 g
I [J]. 5550, 2020, 37(2): 24-36.

[11] 256, %, 530K, %5 VaR A5 F 4 SR DC 7% 4 1
BT 0] R4 TREER 55E, 2021, 41(5): 1252-1262.

[12] FimHF, BENAE, . AKX 5 sl KSR T HAT TR R b 5%
FH) DC IR (1], RGRES5HE, 2018, 38(4): 423-437.

[13] He L, Liang Z. Optimal investment strategy for the DC plan with the return
39



TR IERFMLTFMIEX

of premiums clauses in a mean—variance framework [J]. Insurance: Mathematics and
Economics, 2013, 53(3): 643-649.

[14] Yao H, Lai Y, Ma Q, etc. Asset allocation for a DC pension fund with
stochastic income and mortality risk: A multi-period mean-variance framework [J].
Insurance: Mathematics and Economics, 2014, 54: 84-92.

[15] Wu H, Zeng Y. Equilibrium investment strategy for defined-contribution
pension schemes with generalized mean-variance criterion and mortality risk [J].
Insurance: Mathematics and Economics, 2015, 64: 396-408.

[16] Sun J, Li Z, Zeng Y. Precommitment and equilibrium investment strategies
for defined contribution pension plans under a jump-diffusion model [J]. Insurance:
Mathematics and Economics, 2016, 67: 158-172.

[17] Li D, Rong X, Zhao H, etc. Equilibrium investment strategy for DC pension
plan with default risk and return of premiums clauses under CEV model [J]. Insurance:
Mathematics and Economics, 2017, 72: 6-20.

[18] Zhang L, Li D, Lai Y. Equilibrium investment strategy for a defined
contribution pension plan under stochastic and stochastic volatility [J]. Journal of
Computational and Applied Mathematics, 2020, 368: 1-36.

[19] 257748, SRR, PR Heston MU R % ¥ MUK IR B3R 7 4 2k
(K] DC BY9%% 40 0] — BUE R NG [J]. RGBT AR, 2020, 29(4): 617-628.

[20] Efml, PR, k3. FETATAMRRTH DC BFRE GRS HT% 51 SRk
[0, i KA (B R BEARR), 2021, 60(3): 147-158.

[21] Berkelaar A, Kouwenberg R, Post T. Optimal portfolio choice under loss
aversion [J]. The Review of Economics and Statistics, 2004, 86(4): 973-987.

[22] Blake D, Wright D, Zhang Y. Target-deriven investing: optimal investment
strategies in defined contribution pension plans under loss aversion [J]. Journal of
Economic and Control, 2013, 37: 195-209.

[23] Guan G, Liang Z. Optimal management of DC pension plan under loss
aversion and value-at-risk constraints [J]. Insurance: Mathematics and Economics,
2016, 69: 224-237.

[24] Chen Z, Li Z, Zeng Y, etc. Asset allocation under loss aversion and minimum
performance constraint in a DC pension plan with inflation risk [J]. Insurance:
Mathematics and Economics, 2017, 75: 137-150.

[25] EAEE, (R, BmERE. @i KA L DGR R DC 378 SRt

40



TR IERFMLTFMIEX

WE [J]. PEBFEEEAR KT R, 2018, 48(5): 420-430.

[26] Dong Y, Zheng H. Optimal investment of DC pension plan under short-selling
constraints and portfolio insurance [J]. Insurance: Mathematics and Economics, 2019,
85: 47-59.

[27] Dong Y, Zheng H. Optimal investment with S-shaped utility and trading and
Value at Risk constraints: An application to defined contribution pension plan [J].
European Journal of Operational Research, 2020, 281(2): 341-356.

[28] B3CHK, FOHE, BB, WUMMLEIAT VaR 214K DC FRE e iRl i
AL [J]. 8B S5ER, 2022, 31(3): 157-162.

[29] Calisto G, Rodwell K, Gusti V, etc. Optimal asset allocation for a DC plan

with partial information under inflation and mortality risks [J]. Communications in

Statistics-Theory and Methods, 2021, 50(9): 2048-2061.

[30] Effl, 2P, k¥ AEaE BB PICE T DC BFRE RN T
g [J]. i8F 5, 2022, 31(6): 125-132.

[311 £, 5K¥, Prig. Aseefs BIAET BABEHL T R AR R 5%
DC FZ & HHHRIE [J]. Rk 550, 2023, 43(1): 129-150.

[32] Kahneman D, Tversky A. Prospect theory: an analysis of decision under risk
[J]. Econometrica, 1979, 47(2): 263-292.

[33] Liptser R, Shiryaeva A. Statistics of random processes II [M]. Berlin:
Springer Verlag, 2010.

[34] =08, E G0, 2RO, BEALIEMK RS T 2k T S0 1) f 0453 08 SR
[J]. B2%& 5%, 2021, 30(5): 188-192.

[35] Hik, EHR, RE Red g FRET = 0on BEEA %>
S (0] RS TR 55, 2011, 31(2): 205-213.

~

&

41



TR IERFMLTFMIEX

BisR

#Ef 3. 1 BYUIERR

CIAEFE I BRI RS TR RN () « B A% S (8) AR FOUINA 2t 2% () HOBEAL
[CERES

i)
I(t) Hy o 0 0 dw, (t)
ds(t) |=| w®) |dt+| 0 oy 0 dw,(t) [,  (AD
SO | [k(u-u®)] |0 o0 o, 1-p* |[IV.O
[ dut)
Hoet, [aw, () dws (D) dw, (O AR
dw,(t)] |1 0 0 dz, (t)
dw,(t) |=[0 1 0 dzZ(t) |» (A2)
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