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§1. 3l

BYEEL (Unit-linked, UL) REEFR T LR —FAERMF =R, FFRERES SR EURNED
B, HERKMBEREENEES (Segregate fund) M. EHEHEH T, WRIAIRBILAEH OIS FIFEAR
Bk AR K P, PR B X BB P A R A TR —E WA R BN BT ER, 854
A5 AR BRAR B0 BT i P2 N (LR K At

SERHETK PR EEERAF THEN AR ES, HAFRERNESHSHTHRE, "Rk ED
TEHBRERTE. HLAFHEH T, RERRKAHEERTREN RERE WEHSRRITESS,
BEEFRZENSHTANSLFIFHRE. AEREKPGEELESE, REHASH, &R
MESHARLERABHRS, MRFIESESHRIGEEGREE. HREFEARIEHEESNIERE,
R TE & B R B E IR RIHEST.

Boyle &5 Hardy(1996, [1]) & T =Frk, $£—. ZFHA 58S ESRE (Dynamic hedging) f# A
ERRE (Static hedge), KB M EEEH A &S EHIR, B ERFRIAM (Put option) TR F
RS, XATTHRSTH Boyle 5 Schwartz F 1977 4E ([2]) 84y, M5 Hardy(1999, [3]) X#{TTitR. 5
SFEREHESS (Actuarial reserving) Fik, BB E LS M HESEIRE, IR p A pr, XIBIRAETZ]
(H n #R) B3R

ol

P(Fo+aV >G)>p, (1)

mxFt=0,1,---,n—1, MER
P(:Ve® + Myyr > t41V) > p1, (2)

Kt F ARZ 0 WESRRE, V 5 M AHANR  FEESENERRETEAN, ¢ VEMRE
FHAMRHERER RS, G RRESTH. REREILERREDEEE.

mMTAA () @ Q) RABEHEEES, LDAEPRE F, 5 M, B2, BMAEERYH S RMRXEEH
i, AR TR GFYRBAWTRME . A B8] (92 E, T2 ARASHBERE, KoE — Ry
R GEELE T M TEREYUR I8 THER SRR .
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§2. HNeWEHESHEESHIRN

—. B&KBHEH (Cash Flow Projection)
—fH, ERE (2) KITH n EHWF L UL &, E50T:
G REELE T80
P TR R
as R ¢ IR RSB A (FEAB K F)
A R LREM R LA (FRHRE)
c REGERE ¢ NWEVPEEBRIULA (FRER)
Fy PREQAEBE ¢ R BEIK P 57
i TR R &R
Ty PRIGEERE ¢ PIER PP R
et REERE ¢ WE SO (FHIXH)
Gevt  RRA (o) EFET t F)5, £t t+ 1 FARTHRR
REBZFROREREN, EXRRAFRNME (TH) AREKFOASHEE BCOFED), ©58%
WP GRS R EERTAERR. AMERLBESSRBOBLT, MRRKATS, BNt F
FF 6% B AZEF REEFIER (CF):, WEF

(CF)y = P(1—ay) + {P(1 —ar) — e:}i+ P(1 - ag)A + Fy(1 +1)c; — e — max{0, (G — Fyy1)gz+e},  (3)

Hebt=1,- ,n i8wr = (1 - o)1 = got1) - (1 = goye—1), BIRA (z) BEBTFEIE ¢ FRIME, FiEIRE
EEFHHEEE t EREERERN (PS),, TR

(PS)t=t_1pz(CF)t, t=1,---,n. (4)
ERREMAETARFZ ¢ THRREN

NPV = 3 (1+1)"4(PS)., (5)
t=1

TR E XF)EZE (Profit margin) X

n
Py = NPV/ S (1 +4)~D,_ip,P. (6)
i=1

. HEARSNRMAE
HTFREESSETUANREAT AT RMARKMHESTMELERBEN —ERE, EREWMEH RSN
B, HEESBRESESHER. BEE =1, ,n HIEF, BI (CF): <0 HHFHR, BAZELHT
AR R BRI AT RR, X REAE Y AT T RS SRR L.
BB, ERBOESEWHELT, —BHMTTREN t EFHEFRWIFERFEEMEN (PRO), t =
1, ,n, MR
(CF)y+ V(1 +1) = prye—1:V = (PRO),, (N

Hep, (CF), FHT, V RREHIN ¢ FEROFTEHESE.
it m = max{t, (CF), <0}, F& {{V;t =0,1,--- ,n} KREEKEMN t = m FHBH FABTHITH. HE
MFt2m & V=0RFHV=0EMNX, A

(CF)m + m—1V(1 +1) = (PRO) .
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BT (CF)m <0, TR m-1V, 878 (PRO)m = 0, B

_(CF)m

V= :
m=1 T

BB t=m—-10HHAERH
(CF);n—l = (CF)m-1 = Petm-2m-1V,

% (CF),_, >0, 4

m-—1

m1V =0,  E(PRO)m_1 = (CF)p_y; (8)
# (CF)poy <0, Mg (7) K, B m_V 8

(CF)m—l - pz+m—2m——1v - _ (CF);rn—l
(1+14) (1+4) °’

.E. (PRO)m—l = 0, (9)

m—-2V = -

REBR LA E A t=m -2 WAEN. EEZLBEE t=1 %1k, HEH 8). 9) AUTBHAESHH
18 (PRO),, —MEOLT, BEMNEERMEIR .

§3.  BEMLAIZHINE RARD

IETATR, Bk PR R AR RS, HREER, B r EAREVLAIZRRLE, o5 AW
MBS .

—. % re RMHEIES S, BRMIFSHE

re ATHORR S r(¢) BEULBEIR, T r() BV TR (4)

dr(t) = p-r{t)dt + o - r(8)dAW () (10)
g, W(t) Hin#E Brownian 23, H (10) 41
r(t) = r(0) exp{(p — (1/2)0*)t + oW (1)}, (11)

A, poo AEMER, @ (11) XEPAIRE re FEATHUEBE .

=. i& r RAMEFEN Vasicek B ([5])
re BRI AR R AR E

{Tt =1y + k(g —rio1)At + a1 VAL (12)

Vg = Vi1 + "}’(Ct - l/t_l)At + fm&:zm
KAk, p,v, a, EHEBHER, T v R r ORELE, o, o RAGHEESS M, HXREOTp. @
(12) ZLHLRTXT v BEFTAR Y B9 BRI
§4. HEGIT

BLLA 10 SERIR P& UL {RE ).
R () =40, n = 10, RE BB RV ELEH2RE.
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B E4IR% P = 1000, {REREEH G = 8000, HVFRAMAITLREM X = 5%, BIFEE Y KB c = 0.35%,
1RBHAE A B4 a1 = 40%, $E4E a0, = 95%; BT H: BAE ey B P x 40%, I & 250, 8E4F e, = P x 6%,
B E & 35 TREFIZE i = 0.06, EHEFRFA CD (90 ~ 93, B&H).

ek i BRI

R — B R Lid EIESSA, p =006, o =0.17, ro = 0.06;
BRI . i r, IRIWUEFER) Vasicek A, 28N

p=006, k=04, v=08, £=0.025 p=0.5,

At=1,

a=0.3,

To = 006,

Vg = 0.15.

i bkt ARIEMA—, A TRREHAEFATERER, AMERESSHER, &

ERE—HE .
®— HE-TREMASR. BE&SRRBANER
1 2 3 4 5 6 7 8 9 10
(CF), -42.91 | -4.45 | 0.10 | 4.90 | 10.35 | 16.61 | 25.02 | 33.16 | 38.41 | 44.09
vV 4.19 0 0 0 0 0 0 0 0 0
(PRO); | -47.09 0 0.10 | 4.90 | 10.35 | 16.61 | 25.02 | 33.16 | 38.41 | 44.09
(PS): -47.09 0 0.10 | 488 | 10.30 | 16.53 | 24.88 | 32.96 | 37.76 | 43.12

HUEA TR, EE R SR T,
NPV = 62.53, Py, = 0.081%.

ZAR RS R S B, RS RIEE S

FZ HEZTREMASH. EESEREAERE
1 2 3 4 5 6 7 8 9 10
(CF), |-42.77 | -5.61 | -4.23 | -4.54 | -0.46 | 3.81 | 11.35 | 24.03 | 35.46 | 40.97
iV 14.75 | 9.16 | 4.97 | 0.43 0 0 0 0 0
(PRO); | -5750 | 0 0 0 3.81 | 11.35 | 24.03 | 35.46 | 40.97
(PS), | -57.50| 0 0 0 3.79 | 11.29 | 23.88 | 34.86 | 40.07

FEEAHEY, NPV =13.93, P, = 0.017%.
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On the Reserving for Unit-linked Policy with
Stochastic Interest and Simulation

CHEN XUEDONG
(Huzhou teachers’ College, Huzhou, 313000)

Reserving for segregated fund insurance contracts are difference from traditional actuarial method. In this
paper, based on the cash flow projection for a kind of unit-linked policy, we discuss the reserving for it with
stochastic environment, then giving a simulation and calculation of numerical example. The method and case
dealing with in this paper are more correspond with practice and can be used in profit testing or sensitivity

analysis.



