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(20054515 T Fe2 4087 GMT P8 A, O e e 9722 (K P T U ) DR B 9
LGB T H T BORE. NS M7 200 R e ¥ e g e
4 4 G O SR 7 P 9215 e 15 6 T A 5 8
S RS R 5 20 L T TR, 08T B P95 2 e P 9 5 R
LR K S SR 43 R — KA S 80807 2 5 S T AL SR (— U
HORSN). DA YT AR ST 08 7o S0 B AR AR S, — 7T T 3 AR
RSB T T I BV 20 2 S B 7 0, SR T ik DL S, o AN R
REREE e  BUE AR LB VA 55—y T, = 5 R G B 8 ey 8 s
e, AHAEAT SO RN 5247 205 I R P P8, SIEBLE P A R 15 LI i B e
i fichi.

K SCAEX i ML (2008) TAE IR b0k — 50750 T HUR B U F A S it 72
(UBE 41 A HE RS L, IE BB L TR TS ), FLS ISR 52 A . S0 3% B2l
A5 R 19045 8 (4 R O A2 PURLTB 7 7, % TR AUT R SO 6 e, 7 B i A it
BT EE A0 (8BRS 6k A B B PR3 A0 2 1 s s 8, T o MO e, 5
7 Legendres it (5L T S4B IR, ik SRATAH I R B T SR s 4L
SRAIE R, SRR T AT, FEAMHT T 0 3 SOt R v 445 e B,

§2. [A]RRHEZSR

S (Y FORHBE S R R R, 2| = Vo' = ol + a3+ 2RO Er =
(z1, T2, ..., x,) VL, E()FRRBENLAS B HC IR, [0, T2 8 € A FRE08 J0. ik
(W W2, WY SE SUESE % MR 25 18] (Q, F, P, { Fi Yo<i<r) EAH LT (R m 430 W AR UE
AWHE S, A {F ocser i MWL W2, ... WRY TR QR L2(Q, F,P) 275 af
FEURI Bt LA EA4) Fi I Hilbert 2% [1].

BREAE[0, TN &Rl T fin + VR AT IELAC 5y (198 7, o — s 7 J TG KU % 7,
AT A S5, Seem 20 AN ARC R PR, WU PO A& T HH 43 7 R

AP = Plrydt, Py =po >0, (2.1)

Seofir, > ORI 2025 R RURRIZE, JUEnbh 7 R MU=, TR S, (1S5
RSN P, i = 1,2, .. n, WPHE T HUREHUM S 5 7
AP} = B} (bidt + Y. o dW/|,  Pi=p; >0, (22)
j=1
by = (B, B2, ) Rl = (o) e 5 BT S MO 255 o RN A . B,

BEH o, = (04)) nxn i AL FERWEAT: 040 > 0, VE € [0,T], Hry, by, 0 4E[0, T) & Borel-1]
WA U R 2R
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R RFEAENZE = OF VB Ew > 05HIIR 56 (1 € R), A8 E 1EIN %)
t = 0TI M E oo = w — 1 > 0. WL A I Zt8 B8 (1 BB, (BB L A2 LA A7 B
i8]y
st = Lt [utdt + Utth],

Hrh Wt o AESE S MR 2 W (Q, F, P {Fibo<esr) LI —4ERSHEATBIE BN, Huy, v i
AT S 2 BB BUEW S W EAE ML R R, ML R B hpl, 7 = 1,2,...,n, i
pi = (pr, P2, p), Wy = (W, W2, WY B2 plpr = 1, WL 2 R SIBEHU 2 T7
T2
dL; = Li[ugdt + v pid W], Ly =1y>0. (2.3)
B et i Z1 488 8 2 5 08 1 SRR I S IR W S AU A, i = 1,2,...,n, t € [0,T], i
m o= (mf,mE, .Y X RNt 2BV v, e 2 B T R K e B
7 = X; — an mh. ARV AN G T8 S 2 Bl FR AR B R 2 SRR R 155 T, AR AN5 R AE ) AR R 2
RS T%. IUE A 53 S, O LA 6L B

n NdP? o dPP AL
dX:(Xf w)—t+ e
t t Z; t Pt() Z:Zl t H Lt

Al
dXt = [TtXt + B;ﬂ't — ut]dt + (7T£Jt — Utpg)th, X() = X9 > 07 (24)

;H;EPBt e (btl _Tt7b§ —Tt,...,b?_rt),.
T (0 RS AN A 0 T 5E L
(9,5 = O't_lBt.

P AT H o 4L S TR AR B K AT = {my + 0 <t < T} fBest & St Ay
i KA A s BT RO, SRR T A0 1]

Max B(U (X)), (2.5)

o 0T BB () S22 58 SUAE (— 00, 00 ) 1R 2% 1110325 28 T 4 R 0, b 1M1 6 0 1 5 T
TEAEME— (AR B Sy = (md, w2, ., o) A B 2 1 24 i B 1 8 k.

TS BB AR RS £ 72 £ 0 R R AR ), R il 2 A [ B 28 R . A
SCRGEIIE ST =BT BB B R ZR BN T IR DR AT R, BRSO R,
HRBRIERNU () = 2P/8, B < 1, B # 0; 5 FLH REL6 KUK B o6 5, 14
MOS8, RBER R NU () = —e 57, B > 0; 55 = 3t MOk il i 5, ISk
K AMU(x) =Inz.
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FIE 1 ARSI RN AT () A SCWT T 2 AR T RO SR AT e 5 0 S s i)
A, IR SBUIRM LRI BHIE 2l H 5 IEEEAN R 58 ARG, T XieFILi%E A (2008) 5T A2
P —TJ7 2= )il (i) A SO AR HIBJ B2 Legendre 8 4% B V5 AH 45 & 1 5 14,
1M XieMLi%E A (2008) W H )& BEALZ A% — Az il 7 .

§3. mMIFFARE

AR B A5 R S O (8 bR K (¢, ) T A

H(t,x) = sup E(U(X7)|X: =z),
{meel'}

H.H (t,2) ] LAEAE T FIHIBIT L I

1
H; + sup {(rtx + Bimy —ug)Hy + E(Wgat — vtp;)gHm} =0.

Tt

WA NH (T, x) = U(x), b Hy, Hyy Hypp 53 512878 H (¢, o) W — B S8 XS x ) —
5 505 %F o FR) B S 488
IARHIB I R B AR N
71'2k = (Utdé)_l( - 5&5 Bt + O'tpt’l)t). (31)
RN _ERHIBI R & T R 15
H2
H; + (Ttl' — U + Htptvt)H — —HQ H2 =0, (32)
dX; = (rtXt oy ||9t|| + Qtptvt> at — o, 22 AW (3.3)
3.1 BEXMAZE
A BRECT, R HIB L (3.2) BAA W R e A
RN
(t.) = =20 g, (3.4)
Hrph 5 hg(T) =0, f(T) =
SRAFS I S
AN
H, - (xg(t))f(t) — (e — ()90 1),

Hy = (x—g(t)° ' f(t),  Hye=(6-1)(x—g(t))" ().
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FRATTR(3.2) T
o (B¢ .
SO [0+ res () - s 1000770
(& — ) 401 (1) ~ (reo(t) — e+ o) (D] = 0.
TRA
- g
F+ Bref(0) = ol F 0 =0, f() =1

g(t) f(t) — (reg(t) — ug + Opyvy) f(t) = 0, g(T) = 0.

it iR A5

s =ew{ [ (o= g0 as) (35)
g(t) = /tT exp { /: rzdz}(us — 0. psvs)ds. (3.6)

DRI, R e T, i L 2.5) R e U430 08 S m] e Sl 1

EE 3.1 HHIHRBANU(x) = 2°/6, B < 1LHB # O, W) jn) 55(2.5) i B ft £ %t 5
W 4y
Xy —g(t)
1-p

m = (o)™ (

Hrg(t)ha(3.6)FrifiE.
B BB s (3. 7) AN (3.3) IR UL, TEd fig Jy FE vl 15

B + O't,Ot’Ut>, (37)

EX; = Xgelolr==[/(B-16:]°]d=

t
+/ efSt[TZi[l/(ﬁil)].”gzHQ}dz |:(9/ PsVs — Us) + g(S) HGSHQ] ds
0 s B—1

ESH1: M2 S EiN B B2V U=

EX: = Xoelo [=—[1/(B=DLIo:[?ldz

ST~/ (B 6= 12)d= [ g B g9(s)
/ (98/)5’[}5 Us) + 3—1

Hit 3.1 BRWMHRECAU(x) = 2°/8, B < 1LHB # O, H 576 A A7 6 I,
Mlug = ve = pp = 0, WIREE(2.5) (K3 AICEE B SRS AT IV F) 28 3 U U1 B2 A1 20391 Ay

Xt
e

(3.8)

(0:0)) 1B, EXE = Xgelo —lL/(G=DHoc)lat, (3.9)
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Fid 2 HEE.7) AT, RO e AR i) (2.5) IR R DL R SR el A R A, BB
— WX/ (1 — B)](oro;) L By, IE AT BT R S R HL B S, B i 2 (0r0)
{[=9(®)/(1 = B)|By + ovprve }, 1EAEHSAGUEREFTAfE 1, J2& 0 1 b S 5 R i RS T
WATR B S —J5 1, sX(3.7) 5 W R SRR XA I, X0 B R e AT 1 S B R
e I 220 45 B8 N 10 e (B AR 4K T AR AL

3.2 REHAERH

FREGH BRECT, T2 (3.2) B v R Bk

H(t,x) = —exp { — Bzelt = 4 h(t)},  AW(T)=0.
KA i 2 20 T
H; = H(ﬁ$7~t6ftTrzdz + h(t)), H, = H( . BeftTrzdz), H,, = H(ﬁeftTTZdz)Q'
RNTTHE(3.2) nT 15
H(t) [0 = 51002 + (e — el ] = 0.
T .
h(t) — §H9t\|2 + (ug — Oypyvy) Bele 9= =0, W(T)=0.
(R ECIES
T T T 1
h(t) = / (us — 0. psvs)Bels =ds — / 5||9s|y2ds.
t t
PRI, Fi ZORH R 2 T FRATA W R 4R
EIE 3.2 MHHRENU (2) = —eP%, 8> 0, Wi 8 (2.5) I B B0 SR Ay
T = (ata,g)_l (;Bte_ Jiradz + Jtptvt>. (3.10)
e E U SRIEARAI & 52 (3.3) il 14

1 T 1
dX; = (rtXt* —uy + BHGtIIQe_ Jiredz g 92tht> dt 4+ =

ﬁ%e—ﬁ”vwqu

fift I FE T 13
tr.d ! Sr.d ‘1 Tr.d
X;k = XoefoTz z+/ (Qgpsvs—us)efft T st—l—/ *Hes”Qeift r2dz g4
0 o B
t
1
+/ —ng*ftT”ddeS.
0o B
PRI, 2 0 ) 2200 S 5ROk

T T
1 .
EX;:XWK”®+/‘6W$%8+/(%m%—u¢fh“®®. (3.11)
0 0
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Hit 3.2 MIHRECAU (z) = —e 5%, B > 0HEA RIS, Blug = v = pr = 0, NI
SR AR B SR IR . 10) 25 3 Wb U1 SR 4 903l 2k

1 1 T d T d 1,
il = o) B 1T B — Xook z+?£ 5160 (3.12)

EIE 3 FRACUH BT, i (2.5) I LT SR (3.10) 1 el P9 B0 BT AAY 1, —
o3 FEANTE BN P EAT B BE TR e, o) D GO R T S k. (HaR B R,
HX(3.10) St ZIM B X, ook, HA 5 5B FE 2 Hu, Jook.

3.3 MEMAEE

F TR BT B O (3.2) (KR A AT L8 PR M, T LAFRATT S Legendre s #e—ot 15 J5 217> &
75 B (R0 5 R, R (3.2) 32 D0y 50168 A8 bR KA D s 23 5 R, AN T SRAG S 505 ek 2
I AEL R BORI B DL 15 % SRt 1) S s RIS, SR A W ) e DU T2 A1

AR EL R BB ™ pR B, 32 X Legendre 2t 4y

H(t,z) = sup{H(t,x) — 2z}, g(t,2) = inf {alH(t,0) > zo + H(t,2)},
>0 T
Horbz > 0R BB g(t,2) S5H(t, )X R hg(t,z) = —H.(t,z), FTLAA] LUk
g(t, 2)VENEBREH (t, ) IR PR L
HH,(t,z) = 21301 N R EOC &

~

g(t, z) = x, H(t,z) = H(t,g) — zg.

VERBIH (T, ) = U(x), BT 2T 5t S0 F fLegendreds

H(T, z) = sup{U(z) — 2z}, g(T,z) = ix;fo{x]U(a?) > 2z 4 H(T, z)}.

z>0

IEIAES
9(T,2) = (U")"}(2).
7 P A B MO AR T4 R AR
1

H,=z  H =H,  Hpy=——. (3.13)
HZZ

A4(3.13) 0N (3.2), Js= el §, LT e T 7
1
gt — (reg — ug + Opprvr) — re2g. + §||9t”2229zz +|16:]1*2g- = 0, (3.14)

Hobge, gz, 92273 WG (8, 2) W — B T80 X 2 (60— B 5 2805 550 2 19 i 0 S 2.
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G I

XS] R 2 N AT 1
9(T,2) = —.
AR OO e B PR o, Al BB (3. 14) HAT W BB X i
o(t.2) = Zal)) +b(1),  a(T)=1,  HT)=0.
X g(t, 2) RAF B O 2t
Glt ) = LAl HBE),  gult) = —galt),  gealts2) = alt)
B EIRFB T HURN (3.14) 224k fi] Jm T 45
%d(t) + b(t) — reb(t) 4+ ug — Oy pyvy = 0.
THERXT 2 AT 15
at) =0,  a(T)=1,
b(t) — rublt) + s — Opo =0, b(T) = 0.

R 15 . .
a(t) =1, b(t) = / exp {/ rzdz}( — 0. psvs)ds.
t s
TR
x n—1 H, _ N=17, 77
T = (ow0y) [— H Bt‘i‘atptvt} = (010y)" [2H. Bt + 01 prv]

- R
= (010 [=29:B1 + ovprwr] = (0207) ' |Sa(t) By + oo

= (0v01) (g — b(t)) By + aeprvr] = (ov0) (@ — b(t)) By + opyuyl.

DAL 5 H e 2 AT S 2 e
I 3.3 YMHBRECNU (z) = Inaff, W E(2.5) BB T SN K
T t
;= Al X_/ /zd 3_0;55d3+ .
7 = (owoy) {( = exp{ i T z}(u PsUs) s) ¢ Utptvt]
T, LB RN (3.15) 1, W E R X AL
dX:( = [’I“tXt — U + H@tHQ(Xt — b(t)) + Qthvt]dt — OgHm dWg.
WU - 77 B v] 45
t
EX; = Xoexp{/ (s + 116]2)ds
0

t t
+/ e€xp {/ (r2 + HGZH2)dZ} (H/psvs —Us — H‘95||2b(5))d5
0 s

(3.15)
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UL, S
T
ex; = Xoexpf{ [ (ot o))

—l—/OT exp { /ST(TZ + HHZHQ)dz} (0} psvs — us — ||0s]?b(s))ds.  (3.16)

#EiR 3.3 ALBIAAFAER, My = v = pp = 0, WSO SRR i (2.5) 1 SR A
P58 A FIAT . (18 2 g W o SO0 S A0 30 1

T
7 = Xy(o0)) LBy, Ex;zxoexp{/ (r5+||05|]2)ds}. (3.17)
0
Fid 4 BmB15) T LUE H, AEETE T, X ECROH BT i) 8(2.5) 1 s LR R R

% 5 B R BT 2B 808 = O A de DA 8 SREms 2 — 5301,

84. EBISHh

N T RS 4518, AT BAT 145 R 23 0l v S5 =0 ROH ek BT 0] (2.5) 1) SR AR
BETLRME, I M T S B S AR BB A5 1R 52

Bl 1 BRI NI HILR DL G2 = 10007T, ARCKE BT 545 1) —Fh oo KU 3
PR RS, BERIMAIRT = 14F. R s BRAAAE 7R, 8w, = 0.25, v, = 0.5, H5
JREEEM RS A E R B 3 M pp = 0.3, p? = 0.5, pf = 0.81. BB KEF]HKr, = 0.02, =Ff
JREEE IR 25 5 7] B Ay = {0.12,0.22, 018}, BBl RAE K

0.23 0.34 -0.46
oy = 0.34 0.58 0.61
—0.46 0.61  0.25

AECBEBETE AR XU PR 7K 32 RE 70 A0 OB RE B L R RUT BB, WS OGN 76 = 0.2, 1
173515 HT B HL B, wg, oA B BT AL IS .

KL WHRECT, ZHORHR BB A5 15w o b

154 -0.5 -0.2 0.2 0.3 0.35 0.4

s 180.50 225.67 338.99 386.99 416.77 451.52
2 119.02 148.64 222.69 254.43 273.96 296.75
3 104.62 130.78 196.17 224.20 241.45 261.57

S 404.15 505.10 757.47 865.62 932.18 1009.83

) 995.85 494.90 242.53 134.37 67.82 -9.83
EXr 1081.50 1097.44 1138.31 1156.29 1167.50 1180.71
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K2 WRURECT, S8 LB 4 K2 o i
u 0.5 -0.2 0.25 0.5 3.0 5.0
s 338.85  338.75 33859  338.51 337.67  337.00
2 222.86  222.79  222.69  222.64  222.09  221.65
3 196.32  196.27  196.18 196.13 195.64 195.25

Sl 758.03 757.80 757.47 757.28 755.40 753.90

) 241.97 242.20 242.53 242.72 244.60 246.10
EXr 1139.2 1138.85 1138.31 1138.02 1135.06 1132.69

"3 W RECT, Z 8o BT A A B 23 A

U -2.5 -0.2 0.25 2.5 5.0 8.0

e 339.43 338.79 338.66 338.03 337.33 336.49
2 219.32 221.91 222.41 224.94 227.75 231.12
3 196.13 196.17 196.17 196.20 196.24 196.28

S i 754.90 756.87 757.25 759.18 761.32 763.89

) 245.11 243.13 242.75 240.82 238.68 236.11
EXr 1137.68 1138.16 1138.26 1138.74 1139.27 1139.91

ZE RO (al) BRI LA H, %&ﬁﬁﬁ&i&?&ﬁ%ﬁkﬁﬁ%#i&%i bl 2 5B 1)
BRI AH N b, BETE T I8 KU B8 77 1 B0 ) B 2 550 B 10 15 KT 3k Z‘l‘jﬁuﬁm\j%EXTﬁiﬁ
S R, K1, 408 = 0.40F, #% T =Pk 52 00 80 40 A {451.52, 296.75,
261.57}, BT IR = Hmn) = —9.83 < 0, RHIHH AT MEAT(59.83 0% T
AR 77

(a2) W20 LLFE Y, R @&Ti Bl 2 8w, (0 3 KT 202 350 7o) Bt 2 $, 1) 1
TR, EXr b2 ¥, O KT 2B R,

3
(a3) MNEIFTLLEH, S wistto it nd5ho il EXp o 318, (ER S HE LR /.
=1

Bl 2 RS Hxo, T,re, b, o0, ur, v, py, p7, p WA R BILFT 7R, RTS8 48088 A
X AU 1R 7 52 6 70 A0 DR P AL 5 OSB3 = 0.001, R T 24808, ur, vk
HRAAE BT AL A 5.
3
Zi R I3HT: (b1) W4T LU Y, R B8 B BT 888 TR 58~ AR Y- n bS48
=1

RS RT3 Dl AHSE M, 0% T KU B O B o B2 4 3 (39 KT 18 280 o EX
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467

R RHCIA AT, ZHAx AL BB 1R B

B 1,/2000 1/1500 1/1200 0.001 0.003 0.01
e 531.26 398.42 318.71 265.57 88.45 26.45
2 349.03 261.92 209.65 174.80 58.65 17.99
3 307.66 230.73 184.57 153.80 51.22 15.32
3. .

> 1187.96 891.06 712.93 594.17 198.32 59.77
=1

) -187.96 108.94 287.07 405.83 801.69 940.23

EX7r 1195.58 1151.7 1125.37 1107.81 1049.30 1028.82
%5 SEOUTRACE, S8 AR AL W4T

Ut -2.0 -0.25 0.25 1.0 5.0 10.0
s 265.57 265.57 265.57 265.57 265.57 265.57
2 174.80 174.80 174.80 174.80 174.80 174.80
3 153.80 153.80 153.80 153.80 153.80 153.80
3.,

S 594.17 594.17 594.17 594.17 094.17 594.17
i=1

) 405.83 405.83 405.83 405.83 405.83 405.83

EXr 1110.09 1108.32 1107.81 1107.06 1103.02 1097.96
%6 SPSOIRACT, 250 B AL A 1N BT

v -10 -2 0.5 3.0 5.0 10.0
e 267.98 266.15 265.57 264.10 264.54 263.39
2 162.80 171.94 174.80 177.66 179.95 185.66
3 155.26 154.15 153.80 153.45 153.17 152.47
3. .

>om 586.04 592.24 594.17 596.11 597.66 601.53
i=1

) 413.96 407.76 405.83 403.89 402.34 398.47
EXT 1105.87 1107.35 1107.81 1108.28 1108.65 1109.57

B2 5B KT 248 = 1/20000F, $% TIE KR % P S = —187.96 < 0, KW
P & T WERAT A5 N 187.96 JUHEHE T KUK 78 7.

3
(b2) MRS LLUE Y, FRERT BT, Y mf M) AN 52w 55005 EXpobhu 9k, (H 8
i=1

FELER .

3
(b3) MF6TT LA th, FEECH AT, 3wt ) to ks EX o .

=1
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Bl 38 &S Hixo, T, re, be, 0v, ur, ve, pt, i, pF FIBCE MBI 2%, 1 18070 A7 68 080
KN, 8, ve, TRHERAEBTEALE 1R

KT WERINRECT, Z B N BB A & 5 7 by

w -10.0 -5.0 0.25 3.0 5.0 10.0
un 273.64 27231 27090  270.16  269.62  268.28
? 180.10  179.22  178.29  177.81 17746  176.58
e 158.47  157.70  156.88  156.45  156.14  155.37
3.

Somo 61222 60922 606.07 60442  603.22  600.22

i=1
U 387.78  390.78 39393 39558  396.78  399.77

EXy 112537 1119.64  1113.61 111046  1108.16  1102.42
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vt -10 -5 0.5 2 5 10
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3.
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=1
s 40321 398.79 39393 39260  389.95  385.53
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R WHCGRECT, ZET R LB 1 o A
T 0.25 0.5 1 2 5 10
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3.
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i=1
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EXpy 102727 1055.28  1113.61  1240.12 171256  2932.85
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3. .
> 693.70 652.18 606.07 467.64 236.98 52.45
i=1
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(c2) IESTT LT, A HOH T R S5 w5 8 0 00 5 B, i, EX A5
Ho .

(c3) MEITTBLFRH, 3 miRind JLT ARS8 A IR THO W, (FLE X BB 76 IR 03
Kb - 3

(cd) LRI BLAR h, 2o AERLOLEEA AL 2 17 22 TG, 3 BTG M L%
TR HUIVH, 0B r AT E X B BT R

§5. 4 T

SRR, BB REAEAE AT D000, AR SCARBE GBI M LA A B33 B0 F O e
RACS PR BTG B (858 4 A L3 1) AT T 0P 9, W shas Rl I B . HIBJT #%
MLengdre 443 ) TR« 37 BEIFIR BTN S e ss sk i \won Rk, 2
P RE T XieMMLiAF A (2008) 1 TAE. SCHEf i 25 M ELB1 0 8 1 AN RZB0H e 80T 1352 8o i
DB BT IS, AT X s A2 A [ 55 R 5 15058 3 REA T Ao R SRR AL AR AR . 3
DTS DM 4 PR B S BRI 1R B8 7 o e B i) R, ] AT S AT A< A 7
H BIHLE B AT 1) 58 7S (o B ) it

BUsH SOOI B A R SR R GE P O !

2 % X M

[1] Sharpe, W.F. and Tint, L.G., Liabilities - A new approach, The Journal of Portfolio Management,
16(2)(1990), 5-10.

[2] Leippold, M., Trojani, F. and Vanini, P., A geometric approach to multiperiod mean variance opti-
mization of assets and liabilities, Journal of Economic Dynamics and Control, 28(6)(2004), 1079—
1113.



470 N FHME 2 4801 o )\G

[3] Chiu, M.C. and Li, D., Asset and liability management under a continuous-time mean-variance
optimization framework, Insurance: Mathematics and Economics, 39(3)(2006), 330-355.

[4] Xie, S., Li, Z. and Wang, S., Continuous-time portfolio selection with liability: Mean-variance model
and stochastic LQ approach, Insurance: Mathematics and Economics, 42(3)(2008), 943-953.

(5] &7, BN, B U B R AR TR R T N, A AR S KK, 25(9)(2005),

42-48.
(6] F/NAR, AR, HE IR RS T AU BB S 0T, AT A2 Kk, 25(8)(2005),
50-54.

[7] Xiao, J., Zhai, H. and Qin, C., The constant elasticity of variance (CEV) model and the Legendre
transform-dual solution for annuity contracts, Insurance: Mathematics and Economics, 40(2)(2007),
302-310.

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

[9] Yong, J. and Zhou, X.Y., Stochastic Controls: Hamiltonian Systems and HJB Equations, New York:
Springer-Verlag, 1999.

Optimal Control for Utility Portfolio Selection with
Liability
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(Department of Mathematics, Tianjin Polytechnic University, Tianjin, 300387)
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RoNG XIMIN
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In this paper we use stochastic optimal control theory to investigate a dynamic portfolio selection
problem with liability process, in which the liability process is assumed to be a geometric Brownian mo-
tion and completely correlated with stock prices. We apply dynamic programming principle to obtain
Hamilton-Jacobi-Bellman (HJB) equations for the value function and systematically study the optimal
investment strategies for power utility, exponential utility and logarithm utility. Firstly, the explicit ex-
pressions of the optimal portfolios for power utility and exponential utility are obtained by applying
variable change technique to solve corresponding HJB equations. Secondly, we apply Legendre transform
and dual approach to derive the optimal portfolio for logarithm utility. Finally, numerical examples are
given to illustrate the results obtained and analyze the effects of the market parameters on the optimal
portfolios.

Keywords: Liability process, dynamic portfolio selection, dynamic programming principle, Legen-
dre transform, power utility, exponential utility, logarithm utility.
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