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Abstract: - Interest rate is assumed for the constant in some insurance references. They include the calculation
of spouse allied scheme insurance premium and reserve and calculation of family combined insurance premium
under the constant interest rate.Interest randomness in life insurance has received considerable attention in recent
literatures on actuarial theory and its applications. In order to avoid the risk induced by interest randomness, we
consider the force of interest function as a Wiener process. In this paper, we build an actuarial model for family
combined insurance under fixed interest and random rate of interest differently. First, the family condition in the
future is analyzed. In analyzing about muliti-life function, introducing the situation of three element, especially
while considering the death order, consider a person dies before other two people (state of jointly surviving).
Second, two kinds of association situations and two models are considered here. The first place is the couple and
only children; the second place is couple own. At the last, the actuarial present value on the life insurance and

annuity are calculated.

Key-Words: - life insurance, actuarial, survival function, random rate, multi-element life function, Wiener

processs

1 Introduction

In a term life insurance policy, usually only insured
one person, also possible for multi-person life
insurance, such as couple, family, for elder parents,
and etc. Usually we can divide by two groups by how
many insured people every policy, individual policy
and multi-person policy, also called connectable life
insurance M. Usually annually fund is for individual
policy. For this paper, we study for multi-person
policy, and study target on future family. For
life-insurance, expect for group policy, mostly are for
ordinary person. It has a huge potential market for
future family, though it is very necessary we need
pay attention on it, and develop products for such
demands.

2 An analysis for a future home

Let think about future family members, a husband, a
wife, four elder parents, and one kid. The financial
status, a couple has a decent income, enough for care
about elder parents, growing a kid, and paying bills.
Four elder parents have or partial has own
endowment insurance, they basically do not need
income from its child, financial dependently. And
they have certain mount for medical insurance,
expect from social security, they has lack information
of commercial insurance. Young kid is still in study,
financially not able to live independently, and need a
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quite spending on it. Another point, this couple has
highly educated and has decent income; marriage age
is elder than average from 20 century in China.
Usually they married after 30, has own house and car,
but instill financing. So they have quite a bit pressure,
and their parents also have quite bit age.

Let study individual thoughts for each family
member, for each elder person, they have been retired,
quite old in age, and health condition is critical,
health insurance and term life insurance are mainly
focused, in health insurance we cover on critical
sickness, hospitalization cover, and accident
insurance. Based on social security, they already
have some pension, and also can cover certain mount
of medical expense, so they can offset these expenses
in short term. For growing Kkids, education and
growing are two main concerns. Once they left
college, they will ability to independently. Although,
these expense are pressure on the couple. In case,
couple in accident, the kids education and growing
will be major effected. They take care elders and
grow and with educate kid, and paying bills for the
couple, so they need more security.

We are put death condition of family in
consideration and analyze that death has influence
upon family . To introduce death in the model, one
is anyone in death by couple. Another case is both
couple dead, on third case, the couple get old and kid
dead in accidentally. We are not put these elder
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parents death in consideration. We analyze that three
death conditions have influence on family. Two cases
we are study with, one is husband in death second
wife in death. These two cases are different. Let
assume, the husband dead how effect the whole
family financial situation. From income structure,
psychological impact for whole family, and sexual
difference, the husband death will be major impact
for take care a family, such as take care elder parents
and grow kid. If happen in wife, these problems are
also effects. However, which one will be more effect
than others? Let study psychological impact for wife
or hushand, due to variable research, lost wife is more
psychological impact than lost husband. The
husbands get more possibility become psychopathic
because of lost loved one. So, in our model we have
more insurance coverage for lost wife. Another case
is both couple dead. In this case, the whole family
suddenly down to terrible situation. Elder could death
earlier because of lost loved kid, and young kid could
live negatively because of loosing his/her parents.
Thus, our proposal is elder parents could live
normally, and young kid could still in normal
education, and grow positively. For approach this
goal, our coverage payment will be quite big. On
third case, the couples get old and kid dead in
accidentally. If kid still quite young, the possibility
get another kid will be quite high, if young kid
becomes adult, the possibility for another one will be
quite low. We assume that exceeding 18 ages in death
has more negative influence on family than under 18
age. In our life table and physiology, the possibility
of a dead kid will be very low, even though younger
than 5 years old will be quite high.

Then we create a allied insurance with husband,
wife, and kid. We associated insurance with husband
and wife. We set statement, any one of them dead, the
state changed, they are able to claim the coverage.
We give different mount base on the model we
assumed. In second case, we set statement they only
can claim only if couple are both dead, the payment
coverage such as take care elders, grow kid and with
education, and payment for after death. At last, we
talk about whole family dead that mean, husband,
wife, and kid.

3 Introducing multi-life function and
actuarial model of life insurance

3.1 Multi-life function

From two chapters, we consider two conditions,
husband, wife, kid and couple. Let assume three
objects (x), (y), (z) means husband, wife and kid. For
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a allied insurance model, we set condition no change
as long as all three in live, only condition change
when one of them dead. For a couple policy the
condition no change until both of them dead
(husband and wife). For better understanding we give
two definitions "+ *°’ .

Definition 1: For a condition has N life objects,
No i object has x; years old. The future life call
T(x)(i=1,2,...,N). If we set condition for the first
object dead define a condition termination. And
record this condition as (X1, Xz, ..., Xn), then the
condition maintain time as :

T(Xl, X2, ey XN):min{T(Xl),T(Xz),...,T(XN)}

Then we called minimum life from, or union life
form.

Definition 2: For a condition has N life objects,
No i object has x; years old. The future lifetime call
T(x)(i=1,2,...,N). If we set condition for the last
object dead define a condition termination. And

record this condition as (X,,X,,...,Xy) , then the
condition maintain time

T (X5 Xy 50 Xy ) = MAXLT (%), T (%), -, T(Xy )}

Then we called maximum life form, or the last
life form.

Thought, for union life form the condition remain
when all life object remains, for the last life form, the
condition only change when no life objects exist any
more.

When we talk about T(x),T(y), T(z), we assume
each person independently, but in fact, they are
associated together. Anyone of them death could
effect others life time.

as:

3.1.1 The probably distribution of future life of
three union life condition
T(xyz)®™ Distribution function:

Frogn (D=P{T(xyz) < t}
=P{min[T(x),T(y),T(z) < t}
=1-P{T(x)>t} P{T(y)>t}P{T(2)>t}
=1'tpx’tpy’tpz

Then the probability of union live condition (xyz)
at least t years:
tPxyz = P{T(Xyz)>t}:1'FT(xyz) (V=P Py*tP; )
T (xyz) ®lprobability density function is:

P )

@)

=g(1'tR'tR/°tQ) )

=HBUR PR PP e
PRl )
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3.1.2 The probably distribution of future life of
two life condition
T{ Xy } distribution function® :
Frogy O=P{T(x) < ) P{T(y)< 1}
=Fr0 (0 Fry (0
T(x) T(y) @)

=10x°+0qy
:(1'tpx)(1'tpy)
=1-1Pyx- Pyt Py Py
Then the probability of union live condition (xy)
at least t years:

Py =P{T(XY) > t}

=1Fr ) © ®
=tPx + Py = tPx Py
T(XY) probability density function is:
i) O % Fros)®
(6)

_d

=g PPy PPy

= (Pcelysq + Py Uy —(Ugsg Hag) Pt Py
3.1.3 A probability of union conditions

Let us talk about three objects!>™*3 that (x), (y),(2),
any one of dead and others remain life. The

probability presented by nqiyz .Mean (x) is dead
before (y),(z) and within n years. Then,

q];(yz :J.O I: spy spz(u y+s+uz+s).tI':J><l'l><+tde.t

=r[0 thuX+t[J.o spy SpZ(uy'*'S-l-uZ+S)dS]d.t (7)

:JO tpxux+t(1_ tpy tpz)dt
:IOn tpxux+tdt _jon tpx tpy tpzux+tdt

The probability presented anq;xz- Mean (y) is

dead before (), (2)
years.Then,

1 _ n n
nqyxz_ IO tpyuy+tdt_.|.0 tpytpxtpzuy+tdt (8)
The probability presented bynqixy. Mean (z) is
dead before (x), (y) and within n years.Then,

nqixy: .[0 tpzuz+tdt_J.o tpztpxtpyuz+tdt

and within n

©)

3.2 Discrete life insurance model

Insurance claims is paid when dying to happen
immediately in insurance practising. But best
information of residual life probably distribution
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from discrete life table is probably distribution of
integral residual life.

Let assume age of insured is x when he(she) buys
abandonment, and future integral residual life is k,
insurance amount of k+1 year payment is by.1, Vi1 IS
discounted factor. Zy.; is discounted factor of k+1

years.
Then, Zy:1= brs1. Vi (10)
So in discrete life insurance model, value of

expectation of present value of random variable Z is
E(2Z), representation of E(Z) is

E(Z)= ka+1bk+1 ks Ox
k=0

E(Z) is known as net single premium.
We explore a variety of actuarial present value of
life insurance amount.

(11)

3.2.1 Mortality insurance
Mortality insurance consists of n years term
insurance and whole life insurance.

(1) N years term insurance
For n years term insurance we set insurance amount
as 1, actuarial present value of insurance amount

Al . . .
is” xnl correlative functions is,
(0<k<n-1)

1
b=
0 (k>n-1)

VH(0<k<n-1)
V1=
0 (k>n-1)

{v“ (0<K<n-1)
0 (K>n-1)

Mortality probably of policy-holder for k+1 year is

7=

ki A , according to (11),then,
1 . - .
4 A
Aiﬂ :E(Z):Z\}( k\qzz\}( Bl (12
k=0 k=0
(2) Whole life insurance

For discrete whole life insurance we set insurance
amount as 1, present value is A, .
o—Xx-1

A, :ka+l W= Z Viea 1/ Ok (13)
k=0 k=0

( @ is maximum Mortality age)

3.2.2 Endowment insurance
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Endowment insurance of N years consists of pure
endowment insurance of N years and term insurance
of N years.No matter how (x) die befor x+n age and
() die as x+n age , assurer pay 1.

bk1=1 (k=0,1,2, ......... )
Vi(0<k<n-1)
Vi+1=
v' (k>n-1)

K1 (0<K<n-1)
7=
v' (K>n-1)

Present value of insurance amount is,

n-1
Ax:m - ;Vkﬂ kG +Vn'n Py = A%:ﬂ + AA:rLﬂ (14)

3.2.3 N years term insurance of H years deferred
period

1 (h<k<n-1)
Dy+1=
0 (other)

1(h<k<h+n-1)
Vi+1=
0 (other)

K1 (h<<K<h+n-1)
7=
0 (other)

Present value of insurance amount is h,Ai_m or
hn A, then

A =

k+1
h/in”® % v 'k\qx

j+h+1

|
<

'j+m/qx

_ j+1,,h

Y Vv 'j/qx+h'h px (15)
-1

_Vj+1 X Vj+1

- h pxz 'j/qx+h
j=0

if nto infinity, as whole life insurance of H years
deferred period,then
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= k+1
h/szzV RN I

_ j+h+1
- Z v 'j+h/qx
j=0

o0

zvi+lvh'j/qx+h'h px (16)

j=0
_ j+1 = j+1
=V h pxz v 'j/qx+h
i=o
1 1
= Ax+hAx:m = Ax - A><:m

A and A - is present value of whole life
insurance and endowment insurance separately.

- k+1
h/A(sz Ay (17
koh
n+h-1 - "
+ n+
o A = D Vg T L, (18)
koh

accordingly,
h Ax = Ax - Ax:lm = Ai;m'AhH(

h/ A&;m = szlm'AHh;m

3.3 Continuous life insurance model
Assurer pay insurance amount when future lifetime
of polocyholder is T(x).

Let assume policyholder is x age, by is insurance
amount at t, v is interest discounted factor,Z(T) is
present value.Then,

A=E(Z)=[" o, byt

3.3.1 Mortality insurance
(1) N years term life insurance

1 (t<n)
btz {
0 (t>n)

VeV (t=0)

v’ (T<n)
ZTz{(
o0T>n)

Present value of insurance amount,
—1 n t
Al = E(Z) = [ V' pyat,..t (19)

(2) Whole life insurance
In (19), n to infinity,then

'_A“ :J.:Vt't px1ux+tdt :J.:_ Vt't px:“)(+td't (20)

3.3.2 Endowment insurance
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Random variable of present value,

v’ (T<n)
ZT=

V' (T>n)
Present value of insurance amount,
Ax:nj = E (Z)

= [ VP AtV b, @)
1 1
= At A

3.3.3 Deferred life insurance
Whole insurance of H years deferred period,

h/Zx == I:Vt't pxyx+tdt (22)

N years term insurance of H years deferred period,
— h+

h/nAx == .[h th.t pxﬂx+tdt (23)

N years endowment insurance of H years deferred
period,

1 1

h/Ax;m :h/nAx"'h/Ax:m (24)

3.4 Discrete survival annuity

3.4.1 Survival annuity according annual pay one
times

(1) Whole survival annuity
Annuity is payable at the beginning of the year of
survival. Present value of insurance is &, then

é:x:E(V):Z:amy'k\qx:Z:vk'kpx (25)
k=0 k=0

Annuity is payable at the end of the year of
survival. Present value of insurance is a,, then

a, =E(Y)= Zam.k\qX => Ve
k=0 k=1

(2) Survival annuity of N years term insurance
Annuity is payable at the beginning of the year of

survival. Present value of insurance is él'x,m , then

(26>

8y (0<Ks<n-1)
Y:
éim (K>n)

n-1 n-1
. K . ..
4 =kzc;v W P, =kzc;am.k\qX +8.., P, 2D

Annuity is payable at the end of the year of
Survival.Present value of insurance isa_—, then
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n-1 n
k
ax:mzzaﬂ'kqx—i_am'n px:ZV « Py (28)
k=0 k=1

(3) Whole survival annuity and N years term
survival annuity of H years deferred period
Annuity is payable at the beginning of the year of
survival. Present value of insurance is | a,

and .4, , then

h\éxzzvk'k px:Z(ékq_ém)-k\qx (29)
k=h k=h

h+n-1 v
mn Ay = Z v

k=h

"k px
(30)

h+n-1
= % (A = 85)-10 O + (@ — 85) pen Py

3.4.2 Survival annuity according annual pay M
times

(1) . Whole survival annuity is paid the
beginning of the period

Let assume annuity as 1, pay M times every year,
Present value of insurance is & (™’ ,then

1 o0
am o= => v" D, (3D
m o
In general adopt similar formula of tradition,
4 g ML (32)
2m

Then similar formula ,

A~ - (k=12 (m-1)/m)
m

k

m

So,

=(m) 1 s - se e

ay __(olax+iax+3ax+"'+m;1ax)
m m m m

1. .. 1, .. 2 . m-1
~E[ax+(ax_a)+(ax_a)+"'+(ax_?)]

5 142+..+(m-1)

m+1
2m
(2) Whole survival annuity is paid the end of the
period
Present value of insurance is a{™, then

.. 1
al" = alm - — (33)
m
similar formula of tradition,
m+1 m-1
am=g Nt _5 72 (34)
2m 2m
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(3) N years term survival annuity is paid the
beginning of the period
Present value of insurance is a( , then

an=a"—,4" =4" - E &0 35

Under UDD hypothesis condition, convertted (35),

a™=a(m)a +p(m)L-,E) (36
among the rest ,

a(m)=id/i™dm™

L(m)=(i-i™)/itmdm

similar formula of tradition of ai%) is

1-,E,)

(4) N years term survival annuity is paid the end
of the period

Present value of insurance is ai_%) then

m-1

(m) &  _
a o A o 37)

a” =a™ - E,af])
- - A, - ) (38)
=axm_mz_;1(1— E)
:DL[NM_ NWJ;—;HDX—DM)]

(5) Whole survival annuity of H years deferred
period is paid the beginning of the period
Present value of insurance is ,,,&™ then
nd =Vl al = Eal (3D
Under UDD hypothesis condltlon, convertted (39),

- (m) ..
a,”’ = EJa(m)a,,, +pB(m
h/ h x[ ( ) Xx+h ﬁ( )] (40)
=a(m).,a,+ p(m). E,
similar formula of tradition of is ,, 4",
e (m .. m-1
h/a>(< )= h\ax_WhEx (41)

(6) Whole survival annuity of H years deferred
period is paid the end of the period

Present value of insurance is ,,a{™ then

h & (m) = h P aiT%
h m-1
=V h px(ax+h 2 ) (42)
m-1
h/*x 2m h X

3.5 Continuous survival annuity

3.5.1 Whole survival annuity
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Let assume annuity as 1, Whole survival annuity of
continuous pay, Present value of insurance is

ay future lifetime of (x) is T(x), density function is
fr () = Putty
Present value of annuity is \?,then
Y = Eﬂ = IOT vidt
Present value of insurance is
ax = J‘:gﬂ P, A, dt

wl-V'
= J. 7& pxﬂxﬂdt

4 L ] (43)
<y ORI g - TPy
w]l—
BT
, 5‘pde’”(v—e )
:IO p,v'dt
3.5.2 N years term survival annuity
Present value of insurance is axnl,then
— n
t
a x:n :Jotva dt (44)

3.5.3 Whole survival annuity of H years deferred
period

Present value of insurance is max ,then
hax = jo cp,vidt

x—ax:m

s+h vah+5ds

. (45)

h'h px'J.0 S px+thdS
= hE

Il
< — O

x'a X+ h

3.5.3 N years term survival annuity of H years
deferred period is paid the end of the period

Present value of insurance is nnax ,then

n+h t
h\nax:I0 ¢ PV dt

A xh+nl — & x:hl
n h+s
IO s+h pr dS

_ h n sd
=V *h px' 0 spx+hV S

= 1 Ex.ax+h:n—¥

(46)
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4 Analysis of Policy Requirement

4.1 Insurance target

A family, male 30 years or older, Female 28 years or
older, good health condition, a couple are able to
work and has a 5 years old or older child. Also
accept a couple without child™ %),

4.2 Responsibility™®

For Term-life insurance: husband, wife and kid, any
of them dead, we pay for lost. The payment ratio base
on we talked about before. M1,M2, M3, and
M2>M1>M3.

For couple both dead, we pay for M4 and
M4>(M1+M2+M3), that we can take care good for
elder parents and child for couple both lost.

For annuity: kid able to get payment after 10, and
every year get M5, that enough for pay education
expense. After 18, he/she get M6 annually. M6>M5.
That moment, kids should be in college, the
education expense will higher than before, and
payment stops at 25 years old. At that moment, he
should in master degree or in work. For couple,
anyone is more than 60 years old, they can get the
payment until they dead.

4.3 Exception

These conditions are not in our coverage insured
person dead by drug.Insured person dead by suicide.
Insured person dead by drunk drive or driving
without LC .Insured person dead by involve
rebellions.

5 Valuation of Premium with Fixed
Interest

5.1 Long-life insurance

For easier calculation we set payment as 1, then in
three life union condition (xyz) terminates, pay off is
1;couple last live condition finishes,Payment set 1;in

1 1 1
three life union condition (x yz), (y xz), (z yx)
finishes,Payment set 1.Then, these three single
premium and on-level premium

.= el —1 —1 —1

ISAXYZ’hpl’AXy’hpz’AXyZvhpsx:AyXthpsyvAZXya
[17-18]

n P, . then ,

'_AXYZ :E(\/-r(xyz)):f\}'t R Bt pz(z%{ T +:%t)d (47)
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'_A’TY :_[:Vt[t Pt F By e —t Pt py(ﬂm +:L€/+{)]dt
= A+A —Ay
EXY = J.:Vt.t Prtlit (1_t pyt pz)dt

:I:Vt.t pxﬂx+tdt_.[:Vt.t pXt pyt pz‘ux*'tdt (49)

(48)

= Ac= [ Ve B By Pyttt
Ava = [ Voot (A= Py )l
= [V Pyt = Voo By By P4t (50)
= Ay = [ Ve, Py A ct
Aoy =[ Vo, b a1, (1=, P,k
= [ VPt dt=[ Vb, bttt (51)

= A= [ VoD, b D
On-level premium is in h year when (xyz)set as
initial mount. No K (0<<K <<h) year payment is 1 the
today value isv ¥ , and actuarial present value is

aXyZ:m , then,

h-1 h-1
.o k k
axyz:m = gv K prZ ng *k px k py k pz (52)

Based on level premium, actuarial present value
of premium is equal to payment after death precision
calculated value, then,

Axyz ~h pl.axyz:m (53)

Ay = P,d 4 (54)

Kiyz = h pSX.axyz:m (55)

—1 ..

Ave =, Pyyed o (56)

-1 ..

AZXy = h p3Z .axyzjm (57)

Then,

h P = Axy: /éixyz:m (58)

WP =Agld o (59)
_l .o

n Py = A /8o (60)
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-1 .
nPay = A8 o (61)

_1 .o
n Py = Aoy [8, o (62)

For n years both sides policies, the single
premiums is,

I_A\Jﬂ :jO Vt t pu/%(—ktdt +Vn n px (63)

(u) means common condition, could be (xyz),also
could be (xy) .

5.2 Survive annuity

5.2.1 Life time survive annuity
when the condition continues, every policy initially

pay 1 wyuan for life time annual payment
Y = & ,the precise value as,
a,,, = E(Y)
= 2 Ay
k=0
(64)

Vk

0

s

k pxyz

=~
I

s

VE P Py P,

=~

=0

&= 0 =2V GRhP ) o9
=0

k=0
5.2.2 N years fixed survive annuity

E(Y)

-1

a><yz:m

>

™

a:m k\quz + amn pu

s X
= o

(66)

k
v k pxyz

=~

>
= o

VP Py P,

7\_
o

4a=21 =2V (R R-B) o)

5.2.3 Life time survive annuity of N years
deferred period
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a,,=E()

n\

= > A0y,

n

=
Il

v ‘ k p Xyz (68)

n

s

=
Il

k+n

Vv

s

k+n px k+n py k+n pz

=

=0

WA = VLR A B+ P, -, )]
k=n (69)

= ka+n[k+n Py (1_ k+n py) *kin py (1_ k+n px)]
k=0

5.24 N-M years survive annuity of M vyears
deferred period

n1 nl
w8 =EN =2V By =D VBB B (70)
k=m k=m

nvag,m ZZ\}( k pg, zz\}((k R+« Rg/) (71)
k=m k=m

6 Valuation of Premium with Random
Rate of Interest
Establish model""”’
interest power ,

y(t) =at+BW(t)

W(t) is a standard Wiener process, B is real
number, 6 is real constant, and we assume y(t)
and T(x),T(y), T(z) independently.

aim at cumulation function of

6.1 Long-life insurance

For easier calculation we set payment as 1, then in

three life union condition (xyz) terminates, pay off is

1;couple last live condition finishes,Payment set 1;in
1 1 1

three life union condition (x yz), (y xz), (z yx)

finishes,Payment set 1.Then, these three single
premium and on-level premium

= — —1 —1 —1

ISAxyz,hpl,ATy,hpz,Axyz ,hp3X,Ayxz,hp3y,Azxy,

h psz ! then’

_Axyz :E(e—y(F (XYZ)))
i

Ly (72)
:Ee 2 'tp><tn/tpz(ﬂx+{+ﬂy+t+ﬂz+t)d

Issue 4, Volume 7, April 2008



WSEAS TRANSACTIONS on SYSTEMS

A= E(e—y(r&y»)
oy (73)
_J:e [ R+ Rt — Bt py(Hm +/{m)]d:

-1 Py
Ay :J:e_(%) * Rtdt (1_t R pz)d

7 7 (74)
X Ly
=| € t%ﬁd__':e ? 'thR/tpy%td:
_ Py
'Af/xz =J:e_(67) LI (1_t Bt pz)dt (75)
oLy <Ly
:J.:e 2 *t pqu/ﬁd:_J.:e 2 °t pytpxtpyuyﬁdt
Vij
-1 Ly
AN/:J;De 2 *t pzr%{(l_t RtR)d
o (%)
=|e ? QAL _re tpthtR//%{d

On-level premium is in h year when (xyz) set as
initial mount. NoK (0<<K <h) year payment is 1 the

. —(5—ﬁ—2)k . .
today valueise = 2", and actuarial present value is
a'xyzzm , then,

45%2 k
xyzﬂ € kRyz Z:e kRkR/kpz 77
k=0

Based on level premlum, actuarial present value
of premium is equal to payment after death precision
calculated value, then,

Age =, Dol o (78)

A = P8, (79)

A =P, A0 (80)

Ave = nPay*d 5 (81)

Aoy =, P, . (82)
Then,

P=Aw/d g (83)
P =AyIE (3)
P = Ao /8, (85)
WPy =P8 (86)
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(87)

the single

-1
h p32 = AZXY /axyz:m
For n years both sides policies,
premiums is,
- n 6 ﬂz) %ﬁ)n
Al = e R dte nB (88)
(u) means common condition, could be (xyz),also
could be (xy).

6.2 Survive annuity

6.2.1 Life time survive annuity
when the condition continues, every policy initially
pay 1 yuan for life time annual payment

Y =8 the precise value as,

%Z

(D

kRyz Ze 2 kg<k kpz(89)

R N R ot
% :Z k My _Ze (k P py k Ry) (90)
k=0 k=0

6.2.2 N years fixed survive annuity

) 5P

di=28 7 «Py= Ze kpxkpykpz(gl)

=L

A :Ze k I} _Ze (k B+ R~ By)(92)
k=0

6.2.3 Life time survive annuity of N years
deferred period

0

n\ xyz Ze

—(b——)k
k pxyz

k=n

2 93

x —(5—%)(k+n) (®3)

Z k+n px k+n py k+n pz
k=0
o 5P
na, Z 2 [k (1_k R/)"'k R/(l_k px)]
- (94)

- —(5ﬁ)(k+n)
:Ze ? [k+n px(l_k+n py)+k+n p/(l_km px)]

Issue 4, Volume 7, April 2008



WSEAS TRANSACTIONS on SYSTEMS

6.2.4 N-M years survive annuity of M years
deferred period

) < 46%2>k & 46%2»
S = 2.8 kgyz:ze kR By [ (95)
k=m k=m
o6l el

m%ﬂz e ? kB, =2¢ ? (kp<+kR/_kpy)(96)
= =

7 Conclusion

For this paper, we study for multi-person policy, and
study target on future family. First, the family
condition in the future is analyzed. In analyzing about
muliti-life function, introducing the situation of three
elements, especially while considering the death
order, consider a person dies before other two people,
but these two people are a kind of state of jointly
surviving. Second, two Kkinds of association
situations and two models are considered here. The
first place is the couple and only children; the second
place is couple own. At the last, the actuarial present
value on the life insurance and annuity are calculated.
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