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Comparison of the Effectiveness of Default Investment Policies
for DC-Based Pension Plan under Stochastic Income and

Prospect Theory

ABSTRACT

With the accelerating pace of population aging, china has become
one of the countries with a high degree of aging, and pension payment is
under great pressure. In order to satisfy the basic life of participants after
retirement, how to invest to ensure that the value of the pension fund to
maintain and increase has become a top priority. Therefore, it is important
to study the optimal investment strategy of DC-based pension to reduce
the pressure of pension payment and protect the basic life of participants
after retirement. Since DC-based pension investment is a long lasting
process in which participants' income is exposed to random factors, it is
stochastic in nature. Second, most participants are not only risk averse but
also loss averse, and faced with equal gains and losses, investors generate
different psychological effects. Again, the default investment policy is a
simple and feasible pension investment strategy based on life cycle theory
for some participants who are not active in making investment decisions,
which is necessary for some participants due to the decision-making
habits of individuals who tend to make simple choices and the lack of

financial literacy of some participants. In DC-based pension, the risk of
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investing in the pension is borne by the participant, the risk occurs during
the retirement phase, and the risk faced by the participant can be reduced
through the Income Withdrawal Option. In other words, participants are
allowed to reinvest their final capital by converting it into a pension for a
period of time after retirement to diversify risk and increase returns.
Therefore, considering the above factors, this paper will study the effect
of DC-based pension default investment policy under stochastic income
and prospect theory, as well as the optimal reinsurance problem of DC
pension with default investment policy, and compare the effect of
adopting different modes of default investment policy as well as the
difference of optimal reinsurance strategy.

First, assuming that DC based pension participants invest their funds
in risky and risk-free assets, consider stochastic income, using
rank-dependent expected utility, adopting Chilean-type and United
States-type default investment policies, respectively. Investigating the DC
based pension terminal wealth maximization problem under value-at-risk
and portfolio insurance constraints. First, the dynamic stochastic
differential equations for DC-Based pension account funding are
established. Second, the quantile formula is applied to remove the
probability distortion function from the objective function, and solve for
wealth maximization at the moment of retirement for DC-based pensions

using relaxation methods. Finally, numerical simulations are performed to
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compare the effects of Chilean-type and US-type default investment
policies. The results show that the two different types of default
investment policies can achieve good returns in any market environment.
Due to the conservatism of the Chilean type of investment policy will
lose some of the gains when the market environment is better, while the
US type of default investment policy will achieve more gains when the
market environment is better. Due to the more aggressive investment
policy, the gains are not as good as the Chilean type of default policy
when the market environment is worse.

Secondly, assuming that participants adopt different types of default
investment policies respectively, we study the problem of optimal
reinsurance strategies for DC-based pensions with different default
investment policies in an inflationary environment and stochastic
mortality. First, the dynamic stochastic differential equations for the
funding of DC-type pension accounts are established, then the problem of
minimizing the terminal wealth risk in an inflationary environment is
considered, and the display solution for the optimal reinsurance of
DC-type pensions is derived using a dynamic programming approach.
Finally, numerical simulations are conducted to analyze the effects of
model parameters on the reinsurance ratio of different types of default
policies.

The results show that after the reintroduction of reinsurance, there is
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little difference in the proportion of money invested in risky assets across
market states, as the Chilean-type default policy tends to favor a more
conservative strategy and is less responsive to market changes. On the
other hand, the U.S.-type default policy tends to be more aggressive,
investing a higher proportion of funds in risky assets to seek higher
returns in better market conditions, and investing a lower proportion of
funds in risky assets in poorer market conditions.

Finally, the findings of this paper are summarized and future

perspectives are presented.

Mengxuan Wang(Finance)

Supervised by Chuanyu Wang

KEY WORDS: DC-based pensions, Default investment policy,
Stochastic income, Prospect theory, Rank-dependent expected utility,

Reinsurance
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HFRY IS £ 8 DA SRR A TS R B AR R B , AF ST DC B 5% 28 e BR R B AR AR IS
ZN 283 e S KA R AL, I PR PR SR R BRSO R . Bk DC R FR%
SR TR CERBR B, KRB, @i DC IRE &K s &6
WU i ke 18RS 5 H KB R, 70 5 R PR R A ER NS 5
S fE VaR 2900, 70 o7 B2 sORBE R H i pR KO H b el Bob 56, (6
FASIT AR H DC MUFRZ G20V & A AME S KAL) o il e fJam, #EATHUE R
W, CEE AR BRA SR BORAEAN R T I35 T I RHCR -

3.1 IRERIK

% DC BFFZ LRy LA OSSR T K %) al it s
B85, (E i 20 J0 UG B P2 A i 2 R Aoy R

dB(t) = rB(¢)dt.
IR 5 P A A% S R i G R BE N LR A 5 R
dS(t) = S(t)((r +o,A)dt + o dW.(1)). (3.1

b, r RERBEFIZ, A 2R TR, o, /& XU T2 1) XU
WEhE, RN NE .

% DC #FHFE &S 5E I 0 %155 TR, £ TR, 78 T/ER I,

ZH5ERPARN . £ DC IR MR, Z5% M 31 2 N ZR 120
AECAAE , WNEREARBENLIN, 92 LU BENL Y TR

dY (£) = Y(t)(udt + o,,dW, (1)), Y(0) > 0. (3.2)
b, p AT KR, o, WA BRI S B2 33, u

10



TR R A 18 5

oy ST HL

i DC BT 02 5E AL T2 e A S W a2 IR 7 i e 25 2%, DC 3%
C R RWIRA[0,T], T HIBRIZ, 7£T %37 DC A FREES H5EA LTI
5] DC RIFRE 4K P 555k, WEET 1) DC Y538 40K P AN B 1 I 725 R

dX (t) = p,(1)dS(t) +(1— p ())dB(t) +cY (1)dL. (3.3)

Hr, p () FR BT R B 1L, 1- p, () Fom i85 F 0 R 57 1)
EEA o

Bt (3.0, R (3.2), AR (3.3), FHH p,(t) FoRTE ¢ I 232 KK

o

PR, X () T BAE R
dX (1) = X (Ol + p ()0, A)dt + 0 AdW ()] +cY (1)dL.

BRi% 3.1 p) FATHHIMEM, R E E[p] < co.
ENZ p(t) ZEIRTH, ER AR E F

P

FEESENT L TR R I R A
Ri% 3.2 p@t) e ME—REMIZEREL 0¢) &R T IHN T,
(1) i /2

t

—J‘[r(s)-#%ez]dv—j&(s)dW(s)
pt)=e’ 0 ,1€[0,T], (3.4)
SN T W RN TR

42O _ g p0)aw (1), (3.5)
p(t)

X 3AXNT Xel, FAENEHNLREXC), HHXTO) =X, W/

NE A TN R X 5

11
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3.2 DC FE SN A BRE inlVf & &AW KE

BRI BN BT BORAE R R BUNPIaGI %), DC MIrE &2 5E A
NI B 8 e 350 B T ARG B 7 5 2 S R 15 M — 2 ) ERAB 1va T JXUR: B8 7 e £
REAEBIRINZI T, FTAT B 2 LATC RS B 7 455, R B8 7 2 LA SR ] 5E (1 B
Bl o I JE ARG BT e A%, ARG B 7 A BEBE EL e — S B IR SR et sl 2, H

pt=D)=1, p(t=T)=0, p(0)EXN

p.t)=1-a(t-1).

5 RERIN I BT Febm vk DA ik B i 2k a3 W R B IR AR H 3 20 42
CAEIS, OB 5877 7 B AESF R 90% 1 Ry fir, 1 i BR AR 42 5 Ll b H5 B2 MUK
o RS BT ARG B, AEIRARIN 2, XURS B35 7 LU 2 20%, B8 T XU BT
FEHTERB p, () 7 SN

0.9 0<t<T-20,
p()=109-b(t—(T-20)) T-20<t<T,
0.2 t=T.

V(X)) FoR MR ER T E X, B EHE, B AR, — 2

MR R B u(x) » T3 — 8B A2 & S TUMERHH i s 5 T ().
deu(X) j ”(x)T (1- X(T)(x))d X(T)(x)‘ (3.6)

Forr, B R u(): RT — R 2 LN B S A0 7™t 508 3 18 EL e w4k,
u ()<0 Hlim  u'(x) =+, lim, u'(x)=0.

S FEARA M R EL T () :[0,1] > [0,1] &M, R 0<T'()<o, T()TE
[0,1], Wi T(0)=0, T()=1.

Z55E — MR E X(0)>0, ABALET N 2200 E X(T) HirME R KL,
X() =W EdR, ERERIEhZEERNX, BRAREECRAIAN I X @),
AR X PRI RIS g 720 XRS5 220 2 X+ RS B R 2R,

12
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HA RDEU 2 5% F 5 2 0T DC MR E 405 in) @l

sup [u(x)d[1-T(1-Fy (x))]

(D
st. dX(@)=X@)(r+p, (o A)dt+o AdW (1) +cY(t)dt, t €[0,T],
X(0)=0,X(t)>0,:€[0,7] PX(T)>A4)>a. (3.7)

Hrb, VaR /K FH 4> 0%, BIEKTFHOO<a<1EIR,
N R EIR RS, RS MR Xul2®, RS, fEEhE X 3.1 ARk
32 A LMEEIA R (3.7) faifb A in) B .

sup [u(x)d[1 - T (1= F(x))]

st. E[pX]1<x,X20, P(X2=2A4)>a. (3.8)

Horp, X2 Al eI &, KRR BRI p (1) T DC BIREEIK
FIEE. 2 (3.8) W HFREREOR VaR L9500 TR SEAS & X #A M,
REZMRNA (3.8), TMHBOMIRRERB, 1 p REEZR TSI, T() 2
T, X TARNZ 5EG AR, WEENRA RFEER AL, 2 (3.8)
AR, @I AT OR A (3.8) el MLk ]

3.2.1 —fRIER TR

X (3.8) W HFRREUKIGT X 15040, BRI LG A8 a . Kbl
MUAZ & X ()5 R 38 R B SO H BRI A ek i A e 22 R £, X (3.8) AT RA
HAL R BRI (3.9). H Jin A1 ZhouPHw] %, 3X PR AN il A2 554
(), BB AT B AR AR S AL AR TR0 S 3 0 25 eR B0 TR — AN E IR &R
XulSH 7R 5l B 7 95 R AR o Sr AL ) R, SR AR T VR T B 10 T B R AR
WIER, SHA J7 75 2 R A 5 )

% Jin A1 Zhoul?¥, 25 T30 (3.8) M. G(z)=F,' & X W4
HeRA, B R AR B RN E X AR G(z), X (3.8) R
M4 1) 8, B
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sup j w(G(2)d(1-T(1-z))
s.t. j F'(1-2)G(z) < x,, G(1—a) > 4 (3.9)

Hodv, M, =GO e M : [GF, (1-x)dx =x} » M={G():(0,1) >[0,+e0)}

AR B R B S, AR, ST HATIESL
H Xul%1, 3 (3.8) Ak (3.9) MEAAMIIR AR, WK G 2
W (3.9) MEMRM, BaX =G (1-F,(p) & EEMRME (3.8) 1
QN
FEMR R AL EACAC R (3.9) Z AT, #HEGFFE R AT, BIZ R %
PRI RATERAREN S . T G ZARFUEHIN, 133

=

o

X, > _[Fp’l(l—z)G(z)dz

> j F,'(1-2)G(z)dz

ZAj‘Fpl(Z)dZ.
Pl

AjF/;l(z)dzsxo. (3.10)
0

WHRA (3.10) AL, FANANFEGE) e M LEHLAR, Mo (3.9
Tff . EXMIEL T, X (3.8) HIME[pX]<x,, X>0HMPX>A4)>aZIK
AN B[R] B 15 213 A2

M (3100 OLES, ME—KOL G e M BE SUN:

0, z<l-a,
A, 1-a<z<l.

G(2) ={
A, AT LAS S 5 ARG ) (3.8) 1 — RS Ol T M BR AL AR X = A1

<F,'(a)’
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3.2.2 $FERIER THORR

T wa (3.8) REBRITE LT IR, B
A IO” F ' (2)dz < x,.

FEfRR (3.9) B, BHARFERT - MEEN S, AHIRRECD LR
A RE, R B XulPI5 A E R () F1S(), 5() 72 o) /N
BEREL W2 00)=5(0), o)=5(1), xe[0,1].

FEX: (8)'(x)=inf{zeR:8(z)<x}, x>0.

B|# 3.1 T zeR, x>0F:

§((6) () =29 () () =x)" (6 (z) 2z  G.1D

5 (2) <xH{HALHGS)  (x) <z (3.12)
5 (2) > xBR) (%) > z. (3.13)
EX: A uld oy (3.14)

min 5'(1 —T(Cl)) ’

1
5% 3.2, =max{4>0: 1 dz> a.
0

(')A (1-T(a))=A4

u (4)

dz=a, AJHI A =———F—,
5(1-T(a)

(')A (1-T(a)))24

HEBH: E!Elj‘l

1

P(XZA)Za=.|-;16(Z)2Ad22a=_[1 dz>a , WL, 5C),

(u)(AS8 (1-T(a))=4

TC) B H, MR A> A, FlEe, 45

A5 (1-T(a-¢))>u'(A),

) (A8 (1-T(a=¢)) < 4,

15
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T e

a-& 1

1
J. 1(u‘>(M‘U—T<a)»2AdZ - I 1<u‘><w‘(1—r<a)>>2/4dz+ I l(u'xaa'(l—T(a)))zA dz
0 0

a—&

a—&

- I Lias aoransa9? <@
0

1
AW, Ay =max{A>0:1 0 dz> a}.
0

EHE 3.1 5 (3.9, X (3100 &z, MR
sup [u(x)d(1-T(1 - Fy(x)))

st. E[pX]<x,,X=0

X =)' (A5 A-T(F,(p)))- (3.15)

&4 Xia 1 ZhouB3”, ARt E[pX]=x, &M . MR P(X = A)>a, W X
JEBENLIAR B IR @ (3.8) FIZIW, EREI.
B, UEW P(X > A)>a 80T

HUEBH: X, =E[pX]

= E[F,"(F,(p))u ) (A (F,(p)],

= [E'(F, (o)) (36 (F,(p)))e.

A ) PRI, TRA [ B (2)(@) ! (A8 (1 =T(2)))dz <35, AL 5

PR S A< A,
IR X REHE R (3.8) MR, BEHER (3.8) MARK,

P(X 2 A)2a=P(u)" (A5 (1-T(a))) = A)
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1

B ol(u'r‘<16'<1—T<a>»2AdZ'

[l 9 jF (D)) (An8 (A =T(2))dz <x, L A< Ao I () BRI,

min

QY

P(X>A4)>a

1
j 1

) (25 (- T(a)))>A
0

1
J. @) i’ (1 T(a)))>A
0

L5 TR X BN R (3.8) IR, RERR.
b 31 X RBHZRREE (3.8) MM B,

j F'(2)w) " (4,6 1-T(2))dz <x,. (3.16)

N T SR B AR R R 15 L

‘min

j F (2)) (A0 (1-T(2)))dz > x,. (3.17)

T RRBENLI AR B RS (3.8) HIEJE AR EN, B (3.10), X
(3.11) &AL, R =k,

jF,;'(z)(u ) (4.0 (1 =T (2))dz >x, > A j :Fp‘l(z)dz. (3.18)

e XulSUEAR, SRR RAk B (3.9) [ H b o6 BOAS I A 25 W 5 411 i o 5,
LAl B B0 e SRR By I AR R R e TV R B R A R, S an
e Lo

E X v TE[0,1] > [0,1] & x > 1-T'(1-x) Kk %k, 153

v()=1-T"'(1-x), xe[0,1].
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o(x) Z— D, PR RIS R EL  e(0)=—E[p], @(1)=0.
i€ M

T7'(1-x)
0

p(x)=— [ F,'(ndy.

ENRES IR (3.9)

[uGpda-T1-2)

= [u(GE) (=) = [u(G(2))z = [u(O(2))d=.
e, 0(2)=G(n(z)» ze(0,D).
AR, EE AL (3.9) MBAARENE, ST

X, > j F'(1-2)G(2)dz
= [ F 1=v(2)G((2))dv(2)

= [0 (2)0(z)é=.

E A 2

7' (1-x)

o) =], "E Wdy=-[ "F (y)dy.

0

HT Gl-a)=00v"'(1-a)=0(1-T(a)), F@E (3.9) K

sup [u(Q(2))dz

s.t. j 0 (2)0(z)dz <x,, O(1-T(a)) > A. (3.19)

K93 (3.19) 35 AN AHRA IR AR L, AR SR B H 55 TH B
A R, RS AR I
1. Q(X)ZA, *ETE;HQE‘_U%T%, Hf%ﬂ,
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1 1

X
IIQ(Z)<A dz < J'IQ(Z)<Q(x)dZ = IIQ(Z)<Q(X) dz = x.

0 0 0

2. BO(x)<A, Ox+e)< AMHEHEFM:, 5

1 x+¢&
[loeyesdz 2 [ 190 dz=x+2
0 0

LR BRI 0> A A 1y, dz<x, (3.19) T

sup [u(Q(2))dz

1 1
s.t. j 9 (2)0(z)dz < x,, j lyyndz <1-T(a). (3.20)
0

DR R bR B w36 R SRAR B Q R TAR M1, JF H Q IZTREE MM, Py
DA R B8 5 J5 B e A AL T (3.200 RAFAE— Dl BT (3.200 A
VA — g, AR QO 2N (3.20) MHILEE, A

G'(2)=0'(1-T(1-2)),z €(0,1) (3.21)

A EAL IR (3.9) BIELAE-
2 Basak Al Shapirol$:R TG 21 R Rz B H HMEvE M k=X (3.20), BP

1

sup [[1(0(2) = 25 0(2) - (W) .. 1= (3.22)

MA>0, NTHRA (3200, #E FREKURMPHE, §52) a5
0", (2)=arg{y:u(y)-Ays (1)} =) (A5 (2)).  (3.23)

BETRoR, TRl (3.200 LEANIRIX [A] ) 73 B LAY, In) 3 de AR i o
FI# 33 Ha>4,, ., X (3200 MELER
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(u')fl(lé" (2)) 0<z<z_ .;
0, (2)= A z <z<z_ (A (3.24)
W) (A8 (2) z () <z <.
Hot, 2 =1-T(@), 2, ()= ()" (AL (A)>
ER: A>A,
u'(A) u (A)

A58 (1-T(a)) > , FH (3.13) #EH,

min m

Zmax (ﬂ’)ﬂ

A, H0<z<z 5‘@)25‘(14@))2#, 53

@) (A5 () <A, 0<z<z,, (325)
K

5((8)'(2)=2.,5(z,, (,1))_M
Ll

(1) (A8 (2,0 (1)) = 4.

MR )™ BER T, WA
W) ' (A8 (z)) <4, 0<z<z  (A), (3.26)
W) (A8 (2) 24, z (A)<z<l. (3.27)
HO, ()RR (3200 HEMM, Mze[0,1], Q,(z) 2 T il &) e fig
sup[u(x) - A8 (2)x = u(AN,_,], (3.28)

7, (3.28) A[LAE AL

max{S, .S, ..} (329

X 2,max

20
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Sl,max = sup Sl,max , Si(x)=u(x)— /15'(z)x;

x=A

S

2max = SUP Sz’max , S, (x)=u(x)— /15'(2)x — u(A).

x<A4

BT w(A) >0, FATSFH x>0 HE S (x) 2S5, (x), Hu FIMER, 52

{Snmax =S, (max{(u)" (A6 (2)), 4}), (3.30)

S2,max = SZ (min{(ul)71 (15'(2))’ A})

. B3W)' (A8 (@)=24, z_ (A)<z<l, IR (3.28) A4%0

max

SO, (2) =5,(() (A6 (2)) =S,y =SUPS, 1 28, (A) 2 8,(A) =S

x4

2,max

FILL O, (2) 2220 (3.26) (AR,
2. B w)' (A5 (2)<4, i (3.28) A4

S = S = S (A) =8, () (A6 (2)))
=8,(A) = 8,(() " (A5 (2)) + (A, (3.3

MRYE u M, 753
u(x)—u(A)=u'(x)(x—4) ,x =) (A6 1-T(a))),
B () =0, T4

p(A) =u((u) (A5 (1-T(a))) ~u(4) - 15 (1-T(a))
[(()™ (28 (1-T(a))) - 4],

(3.32)

=l (3.32) KA (3.31), 53]
Simax = Samax = S (@) (A8 (23— f () (A5 (2))),
X H

S () =ulx) —u (x) + Au (x),
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H () =u () (x—A) AR, f() FEx < A B0
M0<z<z, > H@)' (A5 (2)<4, 0<z<z, (A),
GBS
W) (A (2) < (u) (A8 (z,,)) S 4,
A
Sy = So e = S (@) (A8 (2, D)= f () (25 (2))) <0,
5,(0°,(2)) =S,(() (A5 (2)) = S, -
Bk, 0", (2) &3 (3.26) Bl
3. Yz (M)<z<l, W@ (A (2) <4, 0<z<z,, (A),
GBS
() (A6 (25,) S () (A5 (2)) < 4,
It A
Sy =S = S (@) (A8 (2, D)= f () (25 (2))) 2 0,
S(Q7:(2) =5,(A) =S, s
Bk, 0", (2) &3 (3.26) ML

W32 1>, , O, (2) & N5 in @Ak
sup [, [U(02) 49 ()~ Dl M (33D

R DS R o 78 [0,1] ML B, AT
P(0)=5(0)=—E[p], o()=5(1), B\KS(2)>p(z), ze[0,1].

i | Fubini’s ¥, X TEER Qe A, AIHI

I(u')*l(/w'(Z))((/)'(Z) -5 (2))dz =I(5(Z) ~p(2))d() (A6 (2)) 2 0.

PRk
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I[M(Q(Z)) — 29 (2)Q(2) = (M ... Mz

<

[u(Q(2)) = 28 (2)0(2) = (M ... Mz

S S

< [u(Q, ()~ 28 ()0, (2) = u(ANQ; ... Jd=.
§ ] Fubini’s B1S A1 e dgiie, 153
[ (@ (2)-6(20)d0;(2)dz = [ (5(2) - p(2))dQ; (2)dz

(6(2)= p(2))d(u) (A5 (2))

B -[ (0 Zmin I Z (A1)

+ (6(2) = (2))dA=0,

(zmin >Zmax (i))

CIFSY
[0 ()0 ,(2)dz =[5 ()0, (=),

it
[,[40; () - 20 ()03 (2) - (AN, Mz

= [, [4(Q;(2)- 26 (2)0;(2)- (M, ., M.
FTEL, Qi(z) &3 (3.33) Mg,

3138 3.4 {KkHE Mi2SIY% j F @) W) Qe (=T (2)))dz > x, > A j O”F;(z)dz ,
0!(z)Hat (3.28) B, WA —ME—HHHA > A, 75
[¢(90;.(2)dz = x,,

WAL Q(2) &3 (3.20) ME—FRRALAR .

e 4

M(2)=[¢ ()0} (2)dz.
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B (3.25), 20 (3.26), X (3.27) w40

M) = [ ¢EW) (A8 @z + [ ¢ ()max{() (15 (), Ay,
it (325, K (3260, K (3.27) AIEIM (L) 1E (A, ) A& A% BRI,
35

limf\/[(ﬂ) = ZT @ (2)w) (A5 (2))dz + j 0 (z)max{(u) (A5 (2)), Avdz
> [@/(2)(W) " (4,6 (2))dz

= [F )) (48 (2))dz > x,.

[F i

min

limlM(i)zzj‘ 0 (2)u )" (A5 (2))dz + j 0 (z)max{(u)" (15 (2)), Aidz

lllll

1 a
= j 0 (2)Adz = Aj F;\(2)dz < x,
Zinin 0

RItE, fRAEME— I E A" > A, 1§/§I¢'(2)Q; (z)dz =x,

O.(2) WRR (3.20) M ALIREKAT.
ERRUEAIA> A, O (2) AR (3.200 M5 ~ANLHFAT,
Mt (3.25) A4
1 Zmin
.[ Lo en @2 = .!. Lo e @ = Zmn =1-T(@).
0. (2) W23 (3.20) M AR EKLE.

BN RUM Q. (2) £330 (3.200 MK, BRBto & (3.20) HIfF,
]

[0 (20()dz < x, = [0/ (2)0;.(2)dz
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dz<1-T(a) = j 1 a,

1
I {0(2)<4} (0. (2)<4}
0

PRk

[0 (204 - [u(Q (e

= [0} (=)~ 20 ()0, (2) - (A, Nz

o-._,_

- j [1(0(2)) — A0 (2)Q(2) — 1A .,z 2 0.

PRI A0 BRI B ) T DR SEAR B O F2 S NI, I H O L RAE 2N, fir
LLO. (2) &R (3.20) ME— BRI -

(3.8) HARFLEX, ¥ (3.8) HBEHIARRIA R EEAL N 5 5 iR
BRI (3.9), BEIRRMEO,.(2). (3.8) 5 (3.9) BEMNE, (3.20) ZH
(3.9) 5. (3.8) HIME—mRMLAE X" (3.20) HIME—ERLAE Q). (2) FFAERAE
IR, RIEPH ZIRIOCR, 13 3B AL ] B e — SR AR X

TG TR AT NAE, BN p PR NFT LR BT IR A LR R o
H O (2) 5 X" 2R R, A1 8 oA BRI B (3.20) [ BUBEHLAS &AL
R (3.8), 13EI X 5L p ZIAMKR, BIEEMZp &N, KB X 1
AFE TGRS T IR

EH32 BB [F (@) (4,6 A-T(2)dz >x, > 4| O”F;(z)dz ) B A 2%

i W

u(A4).,

W) ETA-F (o) ps™: “(A)

T (T (1=(8)" (=

u (A)

X =14 )< p<F @) (3.34)

) (AT(=F,(p)) p>F,(a),

“;A)T(T (1- (&)
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I TR (3.8) HIME— SR ALAE

&
Hor, 27> A4, RME— B E[pX "] = x, i€ .

EH: ()= ﬁ;i((TT:(?__x’;;), s (311> W BLE

E (T (A=) (0 =9 (&) DT (T (1=(3) " (1))

=xT (T (1-(6)"' (x)),
X =G (-F (p), G(2)=0"(1-T(1-2)), ze(0,1).

M5 3.3, /53530 (3.34).

H Jin A1 ZhouP¥ 51, @& — MMk, =i#E 2 S MR,

#2331 MR MR

L1 oMK EE s & —NMEE, TOAR—MELER, HoflsHi
R, U (3.8) HME— IR AR N

( ) (A)

—1r(r'a
()(T(F())> T (1) (D)),
X' =14 ( )T<T (- (¢ (”( ))>><p<F @)
W) (T(F( SRR

12 T() 2 MEFRE, T()=x, xe[0,1], WA H e (3.8) i1

ME— iR iE

W) ('p) P<ui :
X' = 4 ( D e peFi@y

@)'('p)  pzF,(a).

2. Wk o & S MpREL

E X c=inf(z>0:0(2) =5(z))» oS Mkt 133
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P(c)-p(0)—¢ (c)c=0,5(z) ={ ,

2.1 R e<z  , N

)" (Ag (c)),
W) (Ap (2)),

@)=

)" (Ap (2)),

Q) RE Sl

(u)( )

T(F())

A

()(

T(F( )))

AT (1 =c)
S ST

e AL ] et
22 Rz <c<z (1), N

()" (Ap (),

Q;(Z): A Zmin
z . (A) <z <l

)" (Ap (2)),

Q) RE Sl

() (

T(F( )))

X'=34

AT '(1-c)

S ST

e AL ] et

u (A)

9 (c),z<¢;
o (z),z=c.

0<z<c

c<z<z

min?®

z..<z<z (L)

mi

z (A <z <1

”;A)T(T (1—(p) (”(A))»

(4)

2 (1-(p) (“ T < p<F;la);

Fl(a)<p<F,(T"'(1-0c));

p>F (T (1-c)).

1 (3.8) HyME— LI

O<z<z_.;
<z<z_ (A

() (4)

2T 1 ~(p) (” ),
”“”T(T (1= (¢ (“( "< p< @),
p>Fp’1(a).

1 (3.8) HyME— LA
BRORZEE VaR LA EH X, M1 DC R &2 55

ZHREC
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2 om W s e MfE, DLORBEIBINZ 5 AL . RBETHZ, BN
DC MFRE MR IREART, 3 (3.8) TLLEHT S

supTu(x)d(l -T(-F,(x)))
st. E[pX]<x,,X 20,

P(X>A)>a,X >B. (3.35)

£ (3.35) 1, TR AFNTZAE T, ZH5HENRALLELT B,
M PRIES 5 B IKZ Jm i BEA AR, X (3.35) FM T

Sl)l(pIu(X)d (1-T(1-Fy(x)))
st E[pX]1<x, X >max{0,B},
P(X>A)>a,X >B. (3.36)
fRBY = X —max{0,B}, A=A-max{0,B}>0, (3.36) WLLEK
up Ia(x)d(l ~T(1-F,(x)))
E[pY]<x,,Y >0,

P(Y>A)>a, (3.37)

Hrp, ;(x):u(x+max{0,a}), x, = x, —max{0,a}E[ p].

BRI (3.8) 53K (3.37) RESHAN, X (3.8) KI5 wx T
(3.37) [FIFEEH, R¥g iR e 3.2, 43R 3.3,

EH 3.3 B[ F, (2)(1) (Aol (1 =T(2)))dz >x, > A O"F; (2)dz,
SILEA B (3.37) ME— AR
u (B)

“1-(5)" (T) <1-T(a), WL E
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U (A) o o U (A)

WY (A5 1-T(F,(p) <2Dra-e) (L),
4 ”(A)T(T 1-(8) (”( M) <p<Fla),
X" =
W) (28 1-T(F (p))) Fl(a)< p< ; )P (T 1-(S) (“(B)))),
B “(B)T(T 1@ (”(B))»
B R (337) HIME e
éw)ﬁw%ﬂ,n@ O 5 A 4
W) (A8 A-T(F (p)) p< ”(A’T T 1-(&Y (%))
X =14 ““”T(T (- () (“( W< p<F- @),
B p>Fp (a).
b o (o= e Um0 e e oy s R, %54 Jin
T (-x) g

Zhou™, @ —AUIREL, BiE 2 S B,

W 3.4 WK @ /2N R 2L

1.1 @M ALE RS 72— MR

T() AR—MELEREL I H o Ao B BRBEEAN, T2 Ar B A 1] 8 (3.37)
e — B AL AR

u(B)

H1-(8) ' (—2) <1-T(a), ML
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N () L (4)
W E G p <7 (10 ) (L),
4 ”(A)T T (1-p)'“ ( 4y < p<F @),
X' =
A () u(B)
O F@ < p< B0 r1-py (L)),
B p> ”(B)T(T (I-(p) (”(B)»)
M) (“(B))>1 T(a), WIEARLut e
u(A) L (4)
W) (A 5<T(F( ) I SN )
X' =14 ““”T(T (- (¢ ' (LD ( 4y« p<F ),
B p>Fp (a).

1.2 5702 MEERE, MR (3.37) ME— L

2 (5) (”(B))<1 T(a), WEA LA &
W) (28 (A" p)) p< ”ﬁf),
4 “(A)< <F @)

X =

)38 p) F@ <p <2,
u'(B)
B P> PR

(5 (”(B))>1 T(a), WAL 5
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W) (A5 (4 p)) p < ”if”,
X'=1 A %< pP<F @),
B p>F @)
2. IR ot S TpREL
E X c=inf(z>0:0(z)=5(z2)), K NeSBEE, 153
qo(c)—¢<0>—<o‘(c>c=o,5'(z)={¢,(6)’Z<"
¢ (z2),z=c.
2.1 MR c<1-T(a), (5 (”(B)) <c, MERA&mtE
o u(A)T oy D)
W) (2 (T(F( ) (=) (S,
4 “(A)Tcr(l (¢ )‘%”( )< p<F @),
x _ NP A -1 R
X =) S G Fl(@) < p<F(T 1-c),
o, AT (1=0¢) L=l (B) 1 U (B)
W Gy B0 <ps BT o) (),
B p>%T'(Tl<l @) (“(B)»)

FEALBAAG )RR (3.37) FRME— SR AL

u (B)

22 He<(8)' (=D <1-T(a), MR XEHETE
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e A () L (4)
W F G p <"1 (11 ~) (L),
4 ”(A)T T 1 (p )"(”( )< p<F @),
X' =
e A () u(B)
W F G Fi@ < p< B ra-py (L8,
B ”“”T(T (1-@) (”(B)»)
B AR (337) KM — B A
23 Hc>1-T(a),1-T(a)<(5) (”(B))<c, M B AL i W &
A WA . ' (4)
W F G p <T@ 1) (D),
4 ”YDT T'(1-(g) ( Ay < p<Fa),
X" =
o, AT (1=¢) ( ) u(B)
W Gy Fi@<p< Br -y (L8,
B ”(B)Tcr (1-@) (“(B))»
B BRI (337) [ — R .
24 M)y (22 (B))>c>1 T(a), WAL E
u(A) u(A)
W) (A 5<T(F())>>p D 11—y (LA,
x =14 “(A)T(r (I (¢ (“( )>>)< p<F @),
B p>Fp (a).

T BAAG )RR (3.37) HME— SR
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3.3 4RI TRUERER

FEAR TS, HUH RS — 16 RDEU, R SRR IRIG LT (BB T
R LE VaR M PTAH, BSESH R AL, EIAERD — SRR S0
PIFPSEALH) DC RFRE G BN BURRCR M, AT BE R

XU R RDEU A& % R0 BR BRI 411 i o AR 38 0 4Lt b, R0

1-n

@ﬁwmzﬁ 4,0<mﬂ,%iﬁﬁ R T(x)=D(@ ' (x)+B), B>0H &%

o OC) RIREES D EE, 0T (000) = /%7, B, T(x) M.,
BT UG 6 722 1 45 36 LT R 8 P2 1 B B S R R 4, TR, i

@ﬁﬁﬁEﬁﬁﬁ:mdeﬁw%ﬂﬁ7)

3.3.1 EAEKFEHZI

FIFHER (3.34) SRArbr e A X REUE R B AN 52 [E B BRI R BUK Y DC B
FE RN E X, HKSE0E S5 CHR[28, 41].

r=0.05,0=04,x,=1,n=15, #=0.1,a=0.5,7=0.16, u = 0.05 o = 2.5%.

=024 =0.1.

— A=0.9
7+ - = A=15| 4
A=2

0 0.5 1 15 2
p

B 3-1 BEHE A XA R BRI S R BOR R & 0m W & X K52
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K 3-2 BL#E A X Se H A BN S R BOR R & 0m W & X K52
&M E X AFEN N p EREL 2 N=" XL 3R N5
TR CGR—DXE p BN, PETIRE CGE AKX p 155, iz
IR CGE=AXTH p B N PR ZHEEME A Q] S0 BRI BB 2L

.

ME 1, 2 aTeUES, ER A4 BT, PETpREST St pl SR, 4
Ui o I, TR T A ZE IR &m0 E TR AR AR
RBEE A < 4,, HEDCESRTTARASHRT A, <4,, ATU4SRIIT

by (A
T'(F,(p)) _ T(F,(p) A
=G !

"l A A g
) (T'(Fp(p))) (T‘(Fp(p)))

()" (

M A=09 N, JEAERIK, PAB VaR 2R A ires, BRI e X E 0T
BALRNME . 24 BT, XERN p MR BUHFEAE B O80T 2 VaR [FIFR

i, B HIEkER. [N, BA 4=2 0P EIRES LR 4 =15 K EPIRE &
BIPES I E R BRPEPRESSE,  4=2 £ HAHIRET, ERN& Y E
KT 4=1.5, REWE, N TREBRZNEREIN, FREESH5EHEAR
T PR SRE N AELZE (R T S73 A 58 R T8 — 28 Bl o X LE P AP ER AR SR B B, A

3 FE A BRI B BRI SNt , b T (R i e IRAS I, Al AHUAS LE R R
REERIN S BOR S U R RCR, AL T2 I RS I, BB RCRA I & A
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RER NS B BUR

3.3.2 BIE/KFEREN

AMAEE (3.34) SRt BAG KT o X A RURSE [ A BN BLECR 1) DC A
e e A I E X R, 8RS80 E 275 3CR[28, 41].

r=0.05,0=04,x,=1,n=15, #=0.1,a=0.5,7=0.16, u = 0.05 o = 2.5%.

o=02,4 =0.1.
8
a=0.05
71 ====a=05 |
= = a=1
6L
i | T
0 05 1 15 2

B 3-3 BAFIKT a x5 BB B B BOR St 4om s X A5

8
a=0.05
a —-=-2=05 | |
= = a=t
0 : —
0 05 1 15 2

35



TR R A 18 5

5 H S BERAE BT, BrAFRE 42 58 WAE LRI T35 R 552
BARM A 5 - TR E £ 2 5E IR a7y B AT REM4ERF IR IR AT 10 2R 7
K 2 5E R BR AR E AT 2, X RE HMBLEDYER T (BRI
BB ML e N, 1A BEARYE T A BEAT IR, AR X T 37 3485
R ER W, ER R &R E AR DT 2, RS 5EELGE
RIS T —ilas, SRAEN TS RAEAT AT I N AT 2.0 1%
EEPA AR BRI B BOR, T3¢ [ R ERA R B BOR t ol , 5k A9 it i m] e
S, AR ERBURES, BRI TR AR, 12 EAEK
PEORE RN, HAEBSE RS Ml 0T R A R BOA SR B, R
pIRAS S Wi as AN U R R ER A S B BOR

3.3.3 VaR-PI TEUIAIR BBUERMRE

ELE BRI BB BURAE A R R RCR : 7093052 VaR 68, VaR-PI A

A, PIAEAL,

7 - -
var

5] 3-5 AR AL T 2% [ R BRI BB AR 20 B X
VaR-PI 5 VaR-PI ALY, VaR-PI fEHUF I T 37 B0 A8 ik 1 307 Uie s
EORAIE TR T 4 BEIAEE T BRI & /KF-, T VaR-PI £E 802 B T IR
& AT R AR 4
VaR-PI 5 PI#HEL, VaR-PI7ERUUT BT 4% 55 56 A N UG BEAF IS5 R, 1R
ZE T AT BOIRES T RS AT 2 4 A .

36



TR R A 18 5

var-pi
7F == pi
var

K 3-6 AR T B A R ER SR BOR IR L & 5m W & X

Xt EE AR SR AL A BRIA ST BOR, A T BRI AR 08 B AR B SRS AR O AT, 8
IF R BER AT N i 2 BRI, BEE RIS AT Rt 23855, VaR-PI
MIUBAR S =B, 5 Bt e 7

RS VaR-PT A3, PURPSRAY ) BRIA BB BORTC 1 /& AR I T 37 A 88
BRI T IAAEL T, HREHUS i S BB RUR . BARE R R BRI BT BOR
LS 5 H ARG IR GRS TR e, 1M 5% [ R ER AR BT BUR
FET A B N Y s A A B RE RIS 58 SRl AR I B Z DL
BEATHCBE A, DLRBE A IR AR A U (8 RO, BROASCBR BUR R 1k,
BRI BT BOCRAE PR (1 RIS, W] DU 2 5 35 3R AR i PR S A A 35 49 2 11 O
b, IXFERIBC B I A2

3.4 KB

REWTC T I T FEHLSCA T 5B T DC B 772 & BRI B BURRCR [
B, & T VaR-PIZJoR, PARRARXUES, 81 70 fr A sUBL S ba iS55 21 1
L2 W & 1) s i o B BEAT BUE 204, BEMEAKT, BT RIISAL,
7P M7 VaR, PIAEXS T i 028 5m W & (RS20, I P 17 88 R 2R 00 5% [ 2R i A B
BRBORIEAF T TR . Z2LBE2#43H, 1E VaR-PI 23T DC
RIFRE GBS BRI 18 T 3R 58 13 IR nT ARG AT 3232 (BT R, PAfR
b2 5 HIBIRZ R MEEA LS, AR BT EOA B BOR R, &6 erRiAE
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Z AR R BRI 2 538 K o TS e P ER AR BT BOR, R BRI
PR BUR RIS AN DR, BT I B3R 5T N Ul as & PRI, BEE i s
B M e, R ERBOA B BOR N, ERGFTAET T, w LU
TS A IR B CR

MR _EIRBEFELA R AT LIS PA R 4518 B0 a7 Rkl Bt Z 1) 7R 2 <&
Z 58KV, BUAR BT W AT IR B s . 2k, REESH5ETUMREH
5 %t T DA ) v 328 AN [R] BRI B BSOS [R] I 3 5 22 4k S0 A A HE BRI
WESK, WHEeEZLZ5ETK.
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F48 ETEROAEZBIRR DC 772 & M BRI R

o) /i

AR E LA N ] B A SRR S B LA R 72 2 538 R s =,
NS 5H RN R BOR G L EN, FNAERKZ G, 55 1R
LI A R 0 s R A ), BN Bt i . ARRES 5 H RINA R
BRSO, W FUAE BEALIE AR AN BEALE T T RIS [R 2 X BROA S5 B2 R
DC MR Ui ORISR R . B, @37 DC RFRE &K 5 & Mzh A
BUB oY T3 RE s PR 525 RSB AR IR 558 1 S B WA X e /M T, A Bh A LRI ik
ET ) DC IR e HE A OR B SRS R s i, i EAT BUE A i AL S 4
X AR SR BRAA BB BOR K B ORES EL] (5 . 2505k, SCH BRI SR 3R X
SO 1 32 A 10 S5 L B INABURK s A T 37y S5 0 e B 50 JXURSE B 7 LA 18 1 o
TRMAL, A T PR 22 I Bt T KU B 7 LU e 8. 22 - R A

4.1 tRBIENT

ARSI UG B 7 £E ¢ I 22 R A% a2 2 T BEA LR 0 5 72
ds,(t)=rS,()dt, S,(0)=S,. (4.
Horb, r BRI, r>0.
B RURS: B3 7 B vt S A A2 G0 T BE AL 7> 75 72
dS(t) = rS(t)dt + o, S(0) (A, +dW.(1)), S(0)=S.. (4.2)
Horr, W) ZprdEA IS, A KRB RIS, o 2 KU B )
K,
WA I PR EBOR BB BRI IK K, w() 2 e 21 fa 8L w(o) T
AN T BENL > 7 7
dy () =y )y, dt+o,dW (1), w0)=y,. (4.3)

Horb, o, FonBIZIKE, o, Ko 3B sl % .
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i DC B2 &K RFIIGTT R X, , ZH5EMAR RPN FFE:R DC 1Y
TG, BE C () W 2 a0 N BEN LU U5 2
dC(t)=cy(t)dt. (4.4)
Hr, KT 0 H
RIAE ¢ I Z) DC BUFRE GV E N X (1), p(t) 1= p(t) 73 3 985 T K
BBt 7, B BT TR A K 1, BARL IS TR] 4% B T R B 7 1) 7 41
NS, X ER DC RFRZ e MK W & i R 2 40~ BEN LI 7 78

dX(6) = X(O)((r+(0,2, +8) p(0)d) + o, p()dW (1)) + ey (t)dt,
X(0)=X,. (4.5)

FE25 FRIEAK XS Ja , BB DC RLFRE KT Hse M w28 Y (), Y (6) AT LA

%Ym=§%%%,ﬁ%@%%ﬁ,%ﬁFﬁ

dY@t)=Y(@t)r+o, A pt)+op(t)+ Gf, —u, —o,0, p(t)dt
+edt +Y(0) (o, p(t)—o,)dW (1),

Y(0)=2o—y, (4.6

BRI IR BN BT BORAE R R BRG], DC MIrE &2 5EA
NI B 8 e 350 B T ARG B 77, 2 S R 15— ) ERAB 1va T JXUR: B8 7 e 72
RAAEBIRINZI T, FTAT B 2 LATC RS B 7 455, UG B8 7 2 LA R[] 5E (1 B
Bl o T ARG BT e A%, ARG B 7 A BEBE L2 — S B IR SR et el 2, H

pt=D=1, p(=T)=0, p)EXN
p(t)=1-a(t-1). 4.7

I AR BT Febm vk A ik B el 2k a3 W R B IR AR H 3 20 42
CAEIS, OB 5877 7 BLAESFLE 90% 1 iRy fir, 11 i BREE 42 5 Ll b H5 B2 MUK
BBt P A B TE B B 77, AEIRARIN Z0,  XURG 557 o FEAN 2 20%, T
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0.9 0<¢<T-20;
p.(1)=409-b(t—(T-20)), T-20<t<T;
0.2 t=T.
B AL T NECK G — AN AR AT Bz 3,
di(¢) = 0(t)dt +v()dW,(1). (4.8)

b, 0) Mv(e) 73 wlfiE VIR BB, 1) e 24, dl) @
FE IS [R]ATRE N IAE T (e, + At], W, (0) 57— sl A Iz 5, EMar T

W.(®).

4.2 DC 73 € & LB IRRE SR 2] 35
421 —RIBA T EBIAEBUR DC 7+ £ £ & N B R

FE_EaR AR o, A% B8 MGRARIS [R) B [ 8 IR 7, Akds Bk, 32197
B AR T AR
dY(t)=Y(t)(r+o, A p(t)+Sp(t)+0, — u, —0,0,p(t))dt +cdt
+Y(t)(o,p(1) -0, )dW (1) — A(=dl(2)). 7
Hrfr, Y(0)=Y,, DCHFRZwZ 5K Hbr e XU & ME,
Ik DC B3p2a2 5% 1 Hirm & T

iy BV~ A )" (4.10
{pg},%)} ( s+T) )

Hr, Y=Y(T), A, =~&itiz58488L00 k.

DC BFREE RN, 1BIRGIRESS 538 Frimil r ) LUE I s
BUET” REEK: RVFTHRIZ 5B LR IR G G BTN e & RN IR L8,
L AL AT AWK AR, B (f) 75 ¢ 2 F S (M B ELBI, 1-7(0)
A& AR A SRR, FEBRE 2(0) <1, FEESHENFRLELKS
I FRAR A =X
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dY(0) =Y()r+ o Ap(0)+6p(t)+0o,—p,—0o.0,p())dt
T edi+Y(6)(o,p(t)— 0, )dW (1)~ (1- (E)A(=dI() (411
+(1+ D) E((H)(~dI(t))).
Horbr, 4> 052 FARRS 2 A 1) 22 4 A g
SEHE 4.1 DC B 732 4% BN ORI 1 S PG LU AA1) 2

(oA +06-00,) 14
Y(o,- ZO'W)O'S Viy

pt) =—

=R iy g 2,
(6,-20,)0, 2M (1)

A0 £+1

() =—
® szVYY

__ A0y o)
- sz {(Y AS+T)+ 2M(t)}+1

T TR, TS 5 07 S R R A R A
dY(@)=Y@)(r+oc Ap(t)+op(t)+ 0'; - u,—0o.0,p)dt+cdt +Y(1)
(o,p(t)—0,) dW () +(7(t) =) A{O(t)dt +v()dW (1)} —(1+ ) Az (0)0(¢)dt
={(r+oAp(t)+op(t)+ U.i —u,—o,0,p)Y(0)—(Az(t)+1)A40(t) + c}dt
+Y () (o, p(t)—0o,)dW () + ((2) =) Av(t)dW (1)

FIFHZhA R EHES T Fak e 1) @) HIB J7 7%

0=min{V, +(r+ o, A p(t)+ p(t) + o, — u,— 0,0,p(1))Y
—(Az(t)+ 1) A6(t) + )V, + %(Y2(asp(t) -c,) ? (4.12)
+(x(@O) =12 AV, ).

Hrr, VW,V R ERE —Br . i 5

P&, FTUMSE p() , 7 (e) I ARAE,

(oA +6-0,0,) 14

*t —_ ,

p ) Y(o,-20,)0, ¥y

7 )=-20 . (4.13)
Av Viy
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WEfp @), ~@O)WALER (4.12), 153

0=V, +{(r+o, —u,)Y —(1+2) A0 +c}V, +

1 ﬂ, (USAS+5_GSGV,)2)VY2 (414)
— _+ R S

€ XU B A B R 2L
V(Tay):(Y_AHT)Z’
N TR TTRE (4.12) B, B SR IR AE R
V(t,Y)=M@)Y A, ) + 0¥ —A,_,)+R(), (4.15)
Hrh, M@, O@F) M R(@t) W ia s, 53

V,=2M (@)Y -4 ..) +0(t),
V,, =2P(t),

V,=PO)Y —4,.,;)" +OO —A4,.;) +R()"

¥ (4.16) N (4.14), FHHY - A, (RS, nT USRI 45 R

(4.16)

0={M@)+2(r+0>—u )M(t (/1—2 (0S1S+5_GSGW)2\
{M(0)'+2(r+0,— u,)M(t)- ((0}—2%)0})2/

M@Y= A,.)* +{O0W) +(r+ o, — 11,)0(t)
yE (O'/l +0-0.0 )

7 o200y RO O ) i

A+ ) A0+ cIM()}(Y — A, )+ R(@) +[(r+ 0';— H,)

1 1_2 (O'Sls+§—O'SO'W)2\ WIGE
=1+ A)A40+c]O() ( ((O's—zo',/,)o's)z ) P() .

H (4.17) EHY -4, FTEEME, 53

M ,1_2 (US/1S+5—GSGW)2 ) 2 Mt
()—(( ((03_2%)63)2) (r+o,— u)M(@),

M(T)=1.
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o1y <12 (©4+020.0) )2+ 02— ) A,
_ A, o
(0,-20,)0.) a

—(1+ A) 40+ 0)0(¢),
O(T) =0.

11_2 (O'S/1S+5—0'SO'W)2 M(z)2_ -
RO = e+ i) Ty 10+ O )
—(1+ A)A0+ c]O(¢),
R(T)=0.

A, 132

M) = {I(ﬂb2 (Gs/l“‘w_asa"’)z‘—z( + 0, — u,)ds}
P (0,—20)0) = Qv AT

yE (O'Sﬂs +5—O‘SO'W)2

(r+o.—u)d
(0. ~20 )07 (r+o,—u,)dp]

O(1) = {expl- j

0

2[(r+ 0'2 =, ) A, —(1+ A) A0 + c]M (s5)ds} x

(Gﬂ +0— 00‘)
20,)0,)°

FHL, DC BIRE e BB A ORI A IS EL 5] 2

ex p{f( ~(r+02 - p))dsh.

(oA +06-00,) 14
Y(o,- ZO'W)O'S Viy

pt) =—

ORI gy 20
Y(o,-20,)0, 2M(¢)

i

A0V,

v Viy

z@) =

Q(t )
M (1)

}+

s+T)

W (Y-4,,)+ 2%2)> 0T

(4., =Y N 1

P e AN (R AV R

9 S {(r+o—l//_/’l|//)As+T -

R 41 B M), O0) TS EHZEL, /5
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2 1?2 (o, +5—O'SO'W)2
o) =2[(r+ o, — ,uV)AHT —(1+A4)A40]exp((—+ 5
v ((0,-20,)0,)

2

A (o4, 4—5—(750'1/,)2
—(o A4 +6-0,0,)))x eXP[((V—2+
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