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Abstract Based on the assumption that the interest rate is constant, the unemployment insurance risk model for migrant workers is established.
The premium income and the expense of this risk model are compound Poisson process. Among them, the premium of an insurance policy and the
claim amount of unemployment insurance belong to random sequence. The proof procedure of model deduction and relevant ruin probability are put
forward, and then the estimation formula for exact value of ruin probability of insurance company is obtained without considering the interest rate.
Taking a certain city in China as an example, willingness investigation on unemployment insurance purchase is carried out among some migrant
workers in six industries. According to the investigation data, the unemployment insurance risk model of migrant workers is used to estimate the ruin
probability of insurance company. Results show that the more initial capital leads to lower ruin probability of insurance company and stronger survival
capability. It is proved that under the background of financial crisis, implementation of unemployment insurance of migrant workers is an effective

way to solve the unemployment problem of migrant workers.
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In recent years, affected by the financial crisis, the prob-
lem of unemployment and reemployment of migrant workers be-
comes more and more severe which has caused bad influence
on the agricultural production and stability. The income level of
migrant workers directly influences the progress of Chinese ur-
banization and industrialization, social stability of rural areas
and the long-term stability of China'"’. In order to raise the in-
come of migrant workers, governments from all levels have
made numerous efforts. For instance, through providing small
sum of loan to encourage self-employment, creating more jobs
and establishing the unemployment insurance system for mi-
grant workers. Based on the actual situations, the risk model
whose premium income is compound Poisson progress under
constant interest rate is applied to the unemployment insurance
research of migrant workers. Based on the existing rate, the
ruin probability of insurance company can be estimated so as to
supply reference to our government for establishing the unem-
ployment insurance category.

1 The establishment of unemployment in-

surance model for migrant workers

When implementing the unemployment insurance for mi-
grant workers, the state takes the interest rate into account as
the important factor of affecting insurance company’s financial
situation. If the state ignores the interest rate completely in cal-
culating the ruin capability, lager deviation from the actual value
would be caused. Besides, sometimes migrant workers work in
a particular area permanently, while their work age in a certain
position will not last long and the interest rate is relatively sta-
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ble, so the interest rate is assumed to be constant. In addition,
according to the stochastic process theory, the process of wait-
ing for the applicant of the insurance company is similar to the
process of waiting for services, while in accordance with the
migrant workers in different industries, the premium and the
amount of claim charged by the insurance company is different,
so the premium income is assumed to be compound Poisson
process'® ™%,

The X, and Y, are used to present the number k of the
amount of claim and the insurance premium charged after re-
ceiving the policy respectively. X =1{X,=0,k=0,1,:--} | Y=
{Y,=0,k=0,1,---| are independent non-negative random var-
iable sequence, their distribution functions are F(x), G(y) re-
spectively. Besides, P, =E(X,) and P, =E(Y,) are the num-
ber k origin moments of Xand Y; M(t), N(t) present the total
amount of policies and the claim times during the period of (o,
t]. Among them, {M(t), t=0} and { N(t),t=0} are inde-
pendent Poisson progresses. Their intensity are A and u, M(0)
=0, N(0) =0; {Y,, k=1} are independent; i represents con-

stant interest rate. Then.
N(t)

M(t)
S(=(1+) 3V, -~ X, (1)
The formula (1) is the earning of insurance company at
time t. suppose that u is the initial capital of insurance compa-
ny, then:
M(t) N(t)
U(t):(u+k§Yk)(1+i)—k§1Xk (2)
The formula (2) is the unemployment insurance risk model
for migrant workers under the constant interest rate and the
premium income is the compound Poisson progress.

The bankruptcy happens, when the capital earning of in-
surance company is less than zero. After the bankruptcy, the
insurance company can maintain its operation by additional
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capital. Under the conditions that the initial capital equals u,
T=inf{t,t=0 and U (t) <0} is called the bankrupt time; as
for T=o , it can be regarded that for any t=0, {U(t) =0},
the bankruptcy will not happen; the probability y(u) =P{ T <e
|U(0) =U | is called bankruptcy probability ; Q=7‘PH(% s

1

relative safe loan, when 8<<0,y(u) = 1, the bankruptcy will hap-
pen definitely. It is supposed that 8 >0 in the following study.

Suppose h, (r) =[5 e ”dG(y) -1 and [y e "dG(y) =
L,(r) is the Laplace transformation of the random variable Y;
suppose h,(r) =[5 € dF(x) =1 and [; e*dF(x) =M, (r) is
the moment generating function of the random variable X, the
earning process of insurance company at the t moment [ formu-
la(1) ] has the following nature.

Nature 1. as for the earning process{ S(t), t=0}, there
is the function of g(r), which makes E[ e "] =&“".

Proof .

Because E[ e ™" ] = E[ e ""*"3 3N ] = E[ e AN ] E
(e2%)

LM M(t)
But E[e™""*"&"] = F[ klle"“*’”*]
=E{LL(1+)r]™"

K
_ < w A= (1+iry kA -t
=2llce dG(y) I"jqre

- e—?\feN\;e—rU +)rydG(y) - d\th|[(1 +i)r]

E(e &%) =E(T]e™)
= E M ("]

< Kk U t
=311 aF(0 ) Lo

— e—uteuﬂ;e"dF(x)

=euthz(r)

SO E[e—rs(t)] =e}\th‘[(1+i)r] euthz(r) =emh‘[(1+i)r]+uh2(r):t

Suppose g(r) =Ah, [ (1 +i)r] +uh,(r), then E[e™" ] =
efg(r>

Nature 2 the formula g(r) =Ah, [ (1 +i)r] +uh,(r) =0
have the unique positive solution R, R is called adjustment co-
efficient.

Proof .

Because g(r) =Ah, [ (1 +i)r] +uh,(r) =A[ L, (1 +i)r] +
uM(r) =17, s0g(r) =a(1 +DL,[(1+D)r] +uM(r);
g(n =a(1+D2L,[(1+i)r] +uM,(r)

Because L,(0) =M, (0) =1,L,(0) =E(-Y) = —p,,
L,(0) =E(Y*) =p’;, M(0) =E(X) =p,,M,(0) =E(X*) =
p., s0 9(0) =0,9 (0) = -A(1 +i)p, +up, <0,g (0) =A(1 +
i)?p, +up, >0, then the curve g(r) starts from the origin point
and is lower convex function in (0, « ), the slope passing
through the origin point is negative, so there is Re (0, )
makes g( R) =0 and R is unique.

As for the risk model { U(t) t=0}, the bankruptcy proba-
bility is
e—R(1+i)u

w(u) “EH e ™ | Tew] (3)

The formula (3) can be used to calculate accurate bank-
ruptcy probability, when T<e , U(t) <0, E[e"™" | T<w | =

1, so there is the inequality
W(U)$6_H<1+DU (4)
The formula (4) is the Lundberg inequality of the model
(2) under the constant interest rate. It can calculate the bank-
ruptcy probability well. T=0, then formulas (3) and (4) corre-

spondingly change into.
-Ru

- &
W(u)_E[efﬁ‘U(T)lT<wJ (5)

p(u<e™ (6)

Formulas (5) and (6) are the expression formula and es-
timation formula of bankruptcy probability regardless of the in-
terest rate.

2 The survey and analysis of the willing-
ness of buying unemployment insurance of

migrant workers

In model (1), certain migrant workers in city A are sur-
veyed on their willingness of buying unemployment insurance
so as to get the value of the intensity A of M(t) during the Pois-
son process, the survey data of willingness of buying unem-
ployment insurance of migrant workers was obtained. Thus the
results can be worked out according to the 4 830 valid question-
naires (Table 1).

Table 1 The survey data summary of wiliness of buying unem-

ployment insurance of migrant workers

The effective Numbers of .
Industry . The proportion
classification numbers willingness of buyers /%
of copies to buy
Industry 1 904 316 34.96
Industry 2 1036 256 24.71
Industry 3 815 267 32.76
Industry 4 670 187 27.91
Industry 5 783 312 39.84
Industry 6 622 201 32.32

It can be seen from Table 1 that workers in industry 1and 5
have relatively stronger willingness of buying unemployment in-
surance. While in industry 2 and 4, a small proportion of mi-
grant workers is willing to buy unemployment insurance, be-
cause they know well about their work. The proportion of buy-
ers is used to estimate the number of buyers in the industry. In
city A, each industry of the six industries mentioned above
have about 2000 people, then the number of workers who is
willing to buy unemployment insurance is 699, 494, 655, 558,
797, 646 respectively.

After unbiased estimation, the result can be obtained.

699 +494 +655 +558 +797 +646
= 6 =641

It can be known from the policy and the statistical analysis
of the claim data, each policy Y, subjects to exponential distri-
butions, the parameters g = 1; each claim X, also subjects to
exponential distributions, the parameters o= 1/1 500.

Suppose the annual interest rate j equals 2.25% , the unem-
ployment rate of migrant workers equals 0.20, then y = 0.20.

B _ -
B+r 1.h(1) Ta-r

A

According to the calculation, h, (r) =
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1 1
Tr(1+2.25%)r 102G 500,

Suppose g(r) =0, the unique positive solution R= 3.60 x
4

1 then g(r) =641

107",

By substituting R=3.60 x10 ™, i=2.25% into the formula
(4), then when u =1 x10*, y(u) <2.520 0% when p =2 x
10*, w(u) <0.063 5% when u =3 x10*, y(u) <0.001 6%
when p =5 x10*, y(u) <0.000 001 02%.

The results show that the more initial capital leads to lower
bankruptcy probability of insurance company and stronger sur-
vival capability. Certainly there are some errors in the results.
The reasons are as follows: (1) The samples are relatively
small, so it can not cover all the situations. The research main-
ly takes certain migrant workers in city A as samples to esti-
mate the bankruptcy probability. According to the Probability
Theory, the greater the insurance group is, the smaller the
bankruptcy probability. (2 The results has something to do with
the initial capital and working ability of insurance company. @
The relatively small value ofoandpalso have certain impact on
the results. In conclusion, under the current situation of finan-
cial crisis, the implement of new unemployment insurance cate-
gory is an effective solution for the unemployment of migrant
workers.

3 Discussions
In considering whether the unemployment insurance sys-

tem can cover the urban migrant workers and rural surplus la-
bor forces, the " expansion of scope" should not be pursued
blindly while it should be taken into consideration combining with
the country’s industrial policy, economic development and
many other comprehensive factors. With the appearance of
multiple-employment, irregular unemployment will be caused
and the traditional employment insurance system which aimed
at traditional employment style can not solve it. What’s more,
the short-term temporary jobs can not achieve the minimum
payment limit of unemployment insurance, so the number of
people who are not entitled to the social security rights will in-
crease. That’s the challenge faced by the unemployment insur-
ance system'®’.
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