2005 4 JOURNAL OF MANA GEMENT SCIENCES IN CHINA
1 2
(1. , 210003; 2. , 201800)
:0221.1 : 1G37 - 9807(2005) 02 - 0013 - 07
0
Markowitz M-V )
[1]
[2] ) y
: 81| Ng!¥ Li Chan Ng'®
Fama® Hakanson!”! Hton  Quber!®
. [3 8] 1
b 0 H]
, Wo, T
, n+1 s 1 ,n
, ’ t rto ’ rtl ] ) rtn'
. =0, ) R = - %0 =12,
. Mertont® 1% n,R = (Ri,RE, ,R)', e
Rosdon . Merton , X! t t
) y t
. Karatzas ~ Wang!™! "
ang L- yx %= (xt, x>,
, x)' . X t ,
[9 11] , ,
, u, u={x1,x%, ,X7}.
- 2003- OL- 20 - 2004- 03- 12.
: (70271021) .
(1971



— 14 —

2005 4
T . T T-1
A t - t
m=0.p=p =i).(i=12, B 2. AV V) p+
) F(O F() = Avr - 0v?) (1- F(T- D)
.Zpi- 2 .
v t o Ef > Avi- o) p o+
. ) 0. o ) Avr- ovd) (1- F(T- 1) )
Vo =1,vi = vieq(ri + R'x) ,t =1,2, | T T T

mox E(vy ) - WVar(Vy 1)
. (D
S.t. Vi = Vt.]_(rt + Rt'xt)
: W>0, My={ulu
}.
u,

E(vi) = E(vi ),Var(v) < Var(vi )

u

» Vit
u t
(E(vr ) ,Var(vr 1))
mox EQ vr ¢ - Wvr 19)
’ (2
S.t. Vi = Vt_]_(r(t) + Rt'Xt)
W>0A (- 0,0, Mpw ={u
lu (2 }, [1]

5.3.1 532Ny Ma w

1 u I_Iw, u* I_I()\’m).

)\* :l+2(A)E(VuT'[).

(2

[10]
EAvr 1 - vy 12) =

E[ :ZO\VT t - Wvr tz)pt =

S.t. Vi = Vt.j_(r? + Rt'Xt)

fT,T(VT)

Avr- Wy (1- F(T- 1))

T-1
fi, 1(v) = max E[ SZO\VS > (*)Vsz) ps +

Avr- wvd) (1- F(T- 1))

t=1,2, ,T-1

froo1(vre) =
YTEX E[ Avrg - Wvr ) prg + frr(v)] =
max E[ Avr.1 - Wvr. 49 pr-1+
Xr

frr(vr.1(VE + RYx) ] =

Avr1- Wvr1?) prog +

AG(L- F(T- 1) vrg-

O(L- F(T- 1) (D2vri+
max{[A (1- F(T- 1)) vy -
20r5(1- F(T- 1) vrs°] -
(ERD)'x7- @W(L- F(T- 1) vrixf -
E(R/RY) x7} (4)
(4) XT

AN@L- F(T- D) vrq-
20r%(1- F(T- 1) vr1?] ERy -
20(1- F(T- 1) vr.2E(RRY) xr = 0

: A
xr = [ E(RRY) ] 1ERT(2(WT_l .

(5) froar(vrd),
frog,1(vr.1) =

0
T

2
- Arivry” + Braavror + Grog



2 : — 15 —

2
B @ C.1 = ﬁThyt
Ar1=®[pri+ 1- F(T-D)@A- y) 1T 4A
Bri =A[pri+ (1- F(T-1)(1- y9) %] Yo = (ER)'[ E(RR()]"(ER)
2
CT-l:z\E(l' F(T'l))yT AT:(A)(].- F(T_l))
yr = (ERY)'[ E(RTRT')]>1(ERT) Br=A(1l- F(T- 1)) (12
fr.2,7(vr.2) = MOXE[ Avr.2 - Wvr.) pr.o +

1

fT-l,T(VT-l)] = rITUXE[Q\VT.z - (‘OVT-ZZ) pr-2 - f
-1

c2,1(vie) = mox E[ A Vo - Wvi.2?) pra2 +
t-1

fior, 1(vi-1) ] = max E[ Avi.o - (*)Vt-zz) Pt-2 -

2,0 2
Aravrs (1 + Redxr ) + X1

0
Bravra(rra+ Rrixrgd + Cri] = Av1ve 2 (101 + Redxe1)? +

T-1

0 2. 2

Avr.z - Wvr ) pr-2 - Ararti v + 0 \

0 0 2 Bi-1Vi-2(rt-1 + Ri-1' X-1) + z Gl =
Brarravra+ Cra+ moq{[- 2Ar1rravrs + sbe1

-1 2 0 \2,, 2

Avez - OVe2%) proz - Aca(rid) “veo” +

Bravr 2] (ERr. 1) Xr.1 - .
Ar.1vr.2xr.1 E(Rr1Rr. 1) Xr.1} = 0 (6) Br.arl. 1V o + z G+
s

(6) Xr-1 ' mox{ [ - 2At—lrct)-1vt-22 + Brivi-2] (BR-1) %1 -

%1
Ac1Ve 22 %7 E(R.1R1) X1} = 0 (13)

(- 2Ar. 115 1vr 2 + Br.avr.2) ERrg -

2AT. 1 V7. 22 E(Rr.1Rr.{) x1.1. =0 (13) Xt-1 )

(- 2Ac 1131V 2° + BraVi2) ERe g -

2AI—1VI-22 E(R-1R-1) %1 =0

xr.1 = [ E(Rr-1Rr.7) ] " ERp.1 -

_Brys 5
(ZAT—lVT-Z ) rH) @ '
(7 fr2, 1(vr.2) , Xi-1 = [E(Rt-lRt-ll)]-l'
- ) = - AroVeo? 4+ BroVe o + Bt 1
1.2, 7(Vr.2) T-2VT-2 T-2VT-2 ER"l(ZAt.lvt.z -2 1) (14
Croo+ Crg
(14) fro2,1(w-2) ,

fro (Vo) = Avig- W 2% prz -

0 2 2 0
Ac1(re-1)“vieg” + Brari-1iVieg +

T-1

Atz = Wpra+ Ar1(1- yr1) (1502

Br-2 =Apr.2+ Br1(1- yr.1) o
2

B+ + [ - 2A:. I‘O. - 2 +
o, - 4AI . vis szlcs [ t-1Tt-1Vi-2
T'l B
, , a —Dt-1
yr1 = (ERr.1)'[ E(Rr.1Rr1) ] "(ERr1) Biavi2l Vet (on 1y, T ) -
, t [1,2, | T], Bi. 1 B
B 'A\t-th-zzyt-l(ZAt J:Vl . F?-l) =
x = [ E(RR/) ]—lERt(ZAV - I’?) (8) o 0 2 2
. tVi- 1 - [(.Opt_2+At_1(1- yt—l)(rt-l) ]Vt.2 +
ft-l,T(Vlt-l) =- AcaVier” + Braveeg + Mp.2+ Bra(l- Vo) rha]ves +
T
B_ 2 T-1
szlcs © 4, lyt»1+ zcs = - AoV +
- s 1
T1
Aci = @pr+ AL - y) (192 (10) Broviz+ 3 G

Bi.1 =Ap.1+ B(1- )1} (11) , t {1,2, T



2005 4

(8 (9
(100 (11 ;
At :(oolt,Bt :)\Jt,t :0,1,2, ,T (15)

Ik = p + AZPm[ rl(r1+1) (1- j+1)
(1- F(T- 1) n(r1+1) (1- Y1)

t=0,1,2 ,T-1
It =1- F(T- 1 (16)

T-2 i
= ' 0 IR
Je = pe inHl[ jElrﬁl(l y1+1)] +
T-1
0 Y’
(1 - F(T' 1)) J_|:|r1+1(1 y1+1)
t=0,1,2, ,T-1
Jr=1- F(T-1) (17)
(8) Vi = Vt-l(r?"' Rix) ,t =1,2,

IT!

Vi = Vt-l[ r(l) + Rt'(E(Rth'))-l

ERt(XI?V:- ]
t=1,2, ,T (18)

B
BEv = Zﬁzyt + rct)(l - V) Bw.sg

t=1.2, T (19)
(19) :

B
B = _ALY1 +19(1- w)

By = 2Ayt_ ZzA.y'

[ _Dr?+1(1 - y,'+1)] +
t|r?(1 -y

t=12, ,T
[10] (20) ,

T-1
Bvr r = E[Szvsps+VT(l- F(T- 1))
T-1

SZpSEvS+ (1- F(T- D) Bvr =

A
EGT"' Hr

(20)

Gr =

= 300

T-1

32 %Sysps +

T-l_ s-1 J s-1

SZ[ 3. m ,Zr?ﬂ(l - Y1) ] P+
T-1

[YT"' 2 \|]|y| rlll’,+1(1 j+1)]'

1- F(T- 1) (2D
(1 - yi)]ps+
y)(1- F(T- 1) (22)

_nr?(l-

2 W >0\

(2
u’ o= (Xl*,XZ*, yXT 1 *) (23)
* ] -1 LT_ 0
x¢ = [ E(RR')] *ER: (ZOOIlvt.l - rt)
t=1,2, , T T
b Ji,t = 1,2, , T T, (16) (17)
B _ A + H (24)
VT o1 = ZwGT T
,Gr Hr (21) (22
\ -
AN =1+ 2B | L=
1+200( Gr + HT)
) ¢ o L+ 20H
= 1. G
AT (23) (249 , 1,
1 w >0, (D)
u = (x %, L Xrt)
x. = [E(RR')] 'ER -

(1 +20H7) J; ) ro
20(1- Gp) lwvi-g t) '
t=12, ,T 1 (25)




e Jeyt = 1,2, , T T, (16) (17) (25)
u* = (Xl*IXZ*, 1XTT *)
1+ 20H;
Ev = Gr+ H (26) .
TTT w1 G ! x = [E(RR)] “ER -
,Gr Hr (21) (22 . Evi ¢ - H Jt _1 0
T Gl wea U
T pt =1i) =0,i =1, t=12, ,T T (29)

,T-1,pC =T =1 [1]  (5.4.23) ( B:

T1 T1 \
= ‘rl(r?+1)2(1- YiaD) e = nr?+l(1_ ¥ Vis V141 V1) ,
=t ikt T
A - [Ina- W
A LS
b1 _1 . =
|t - T-1 o - T o (27) 1_ rl(l_ yt)
lis1 I th1
’nj "Zf | [1] (5.4.16) ,
1T
Gr=yr+ 3V Zr?+1(1 - Y1) = *
IT_l | Xt = [ E(RRY) ]_1ERt-
yr+ Z Y me r|(1 YD) = o
Evr - rll't(l - yt) 1 .

T T ) - t
Vi-1

yr+ iT_leT_r](l- Yior) = [t- [1a-w][]*

T t=12, ,T (20)
- 1- v
,-El( W (29) (30)
.
= l—lr?(l_ v , Bvr v - Hr J
jk1 Gr l¢
1_
bt _ oo (28) nrt( »
e = L (- W |
re
@) (28 (29, [t H % Lﬂ
. i 1 : 10 :
Xt :T/t:Ll _rlrcj)"' T T .
] PO 0 1- .
L1 ]
[EFRR/) ] 'ER - [ E(RR') ] YER 0901,
t=1,2, , T 1 1
( " El =02 FE}=018,
1N _ 1N _
(5.5.2)) . var(r)) =0.025 Vor(r;) =0.02. ER; =0.1,
ER, = 0.08,VarR; = 0.025,VarR, = 0.02,
, C(ERD?  __0m
Bro Y1 = (R To0025+001 0 02T
(26) 2w, _(ER)® 00064
Y2 = E(RA T 0.02+0.0064 - 02424

) G
0= 1 G B g+ Hr




2005 4

pp=pC =1 =03, =pl =2 =07

l; = p+ p2(r)?(1- y») = 0.30500
Ji = p = para(l- y») = 0.35000

= 1.147 54

J
G = _Iiylpl + Yop2 +

J
—Iiylrg(l- Vo) po = 0.285 44

Hy = r3(1 - Vi) p1 +
B3 - y) (1- y,) p = 0.02522

l‘_lJ‘DZS—ZZ- —_—
0.285 44 x 1.147 54 = 4.320 88

Bvo - 19ra(1- yp) (1- o) B
[1- (1- yw(@- y)1r3

X X X
(1- 071429 %x0.75759 x0.1
23.854 10

(18)

= [(rﬁ’)2 +210R! (E(RR/)) *

R _ Bt SO 4
l(ZAtVt»l t)

R (E(RR!)) "ER(ER)’

2

(E(RtR{))'lRt(ﬁ’_—lz -

O_I_

2r tZAtt + (1) )]Vt-12

BZ
E\,%:4_Lt+(rt) (1- Yt) EVt-l2
t =

1.2, T (31)
(31)

-

Ev%— 2y1+ rP(1- )

BZ
T 42 Yor

t-1

t

2 t-1 (32)
B
4A?y|[ D(r?+1)2(1- ¥i+2)

ﬂ(r?)z(l- w.t=12 T
[10] (32)
EVT '[2 = E[zvszps"'VTZ(l' F(T' 1))
zmasz+ (1- F(T-1)Ew =

2
RQT + U

Qr = SZ |szys'os+ SZ[ Z |.l2y'

rl(r1+l) (1 - J+1) ] ps + [yT

T-1 _2

Z %IEy. _n(r?+l)2(1' yj+1)] '
(1- F(T-1)

Ur = i[ i[‘l|(r?)2(l- yi)]ps +

[H?a- wa- fr- )

var(vr 1) = Bvr T2' ( Evr T)2 =

[+ 09 - [0+ )’ =

2
?\Ez(QT G - _GTHT+(UT' H%)
(24) ,

BEvr ¢ - Hr

A

(33) var(vr 1)



a2
QG%( Bvr ¢ - Hp?- 4
Hr(Bvr ¢ - Hp) + (Ur- H) (34)

var(vr ) =

2 M-V M-V

(34)

[1] , , ) [J]. , 1999, 2(4) : 39—43.
LIU Ha-long, FAN Zzhi-ping, PAN De hui. The optimd drategy of security invegment with transaction cods[J]. Journd of Man
agement Sdencesin China, 1999, 2(4) : 39—43. (in Chiness)
[2] , , ) [J]. , 2000, 3(3) : 75—8L1.
ZHOU Yi, CHEN Sou, WANG Souyang. Tral o optimd portfolio selection under irfluence o the capitd gructure[J]. Journd
o Management Stiencesin China, 2000, 3(3) : 75—81. (in Chinese)
[3] . [D]. : , 2000. 69 —81.
L1 Zhongfe. Portfolio Optimization and No-Arbitrage[D]. Beijing: Inditute of Sysems Stience, Chinese Academy of Stiences,
2000. 69 —81. (in Chinex)
[4]Li D, NgW L. Optimd dynamic portfolio slection multi-period mean variance formulation[J]. Mathematica Fnance, 2000, 10
(3) : 387 —406.
[S]Li D, Chan TF, Ng N L. SAety-fird dynamic portfolio selection[J]. Dynamics of Gontinuous, Discrete and Impuldve Sygems,
1998, (4) : 585—600.
[6] Fama E F. Multi-period continuous invesment decisons[J]. American Ecoromic Review, 1970, (6) : 163 —174.
[7]Hakanson N H. Multi- period mean variance anadyss: Toward a generd theory of portfolio choice[J]. Journd of Fnance, 1971,
26: 857 —884.
[8]Bton EJ, Guber M J. On the optimality of ome multi-period portfolio sdection criteria[J]. Journd of Busness, 1974, (6) :
231 —243.
[9]Merton R C. Optima consumption and portfolio rues in a continwustime mode[J]. Journa of Ecornomic Theory, 1971, (3) :
373 —413.
[10]Merton R C. Gontinuwous Time Fnance[M]. Cambridge, MA & Oxford, UK: Blackwell , 1990.
[11] Karatzas |, Wang H. Utility maximization with di scretionary sopping[J]. STAM J Qontrol and Optimization , 2000 , 39(1) : 306 —
3290.
[12] Delacherie C. Cepacites et Proceses Sochadiques|M]. Berlin: Springer-Verlag, 1972.
[13]Merton R C. An andytica derivation o the dficient portfolio frortier[J]. Journd of Fnancid and Quartitative Andyss, 1972,
(7) : 1851 —1872.
[14]Samud on PA. Lifetime portfolio selection by dynamic gochagtic programming[J]. The Review of Ecoromics and Satigtics, 1969 ,
50: 239 —246. ( 8 )



[11] . [3]. , 2001, 13(3) : 300 —303.
Zhu Liwzhang , Chen Zonghai . Quditative Smulation of a kind of discrete sygem[J]. Journd of Sy¢em Smulation, 2001, 133) :
300 —303. (in Chinesx)

[12]wasaki Y, 9mon H A. Causdlity in device behavior[J]. Attificid Intelligence, 1986, 29(1) : 3 —32.

Qualitative simulation for group work behavior

HU Bin, DONG Sheng-ping
Huazhong Univerdty of Science and Techrology , Wuhan 430074, China

Abgract : Acoording to QSIM theory , a quditative Smulation method for forecading and de<_::Siny group work be-
havior trandtion processis st up. Hrdly, the qualitative description method for group Wwori< beha dcr #1d efect re
lationship between each other is desgned. The conceptsof decigon variable and date variahle e gven. Secondly
the rule of date variables trangtion is defined , bezcd or which dl of the possble | trandtion and P trandtion are
liged, and ome trandtions are explained by grgph. After thet | the deps of agorithm are desgned. At lag, a
group work behavior trandtion processis Smulated. it shows that this qualitative Smulation method can explain and
forecag the trandtion process of group work behavior.

Key words: group behavior ; qualitative Smulation; QSIM ; decison variable; sate variable

Multi- period portfolio optimization when exit time is uncertain

aJo Wen-jingl, HU Qi-yi n92
1. Department of Finance & Banking, Nanjing Universty of Fnance & Ecoromics, Nanjing 210003, China;
2. llege of Budness and Management , Shanghai Univerdty , Shanghai 201800, China

Abgract : The pgper gudies a multi-period portfolio optimization problem with uncertain exit time. With the as
sunption that the exit time is a random variable obeying some didribution this problem of uncertain exit time is
trandated into a determinate horizon one. Then the classca methods can be used to slve this modd . By applying
the dynamic programming principle we obtain the optimd invesment grategy and the andyticd expresson o dfi-
cient frontier. Through an exarmple we d 0 prove that this pgper is an extendon to determinate horizon case and that
the optimal investment grategy is dfected by the didribution of exit time.

Key words: uncertain exit time; multi-period; dynamic programming; optimal invesment Srategy



