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Abstract : in the next, a mean — reverting stochastic process having a discrete
random walk component is performed to analyse the dynamic of the
unemployment rate over the 2000 — 2005 period.

The aim is to determine whether the unemployment rate will increase,
decrease or stagnate
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This class of processes belongs to one of the next two types :
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Here { Sn } is the process itself , f — is an appropriate function and { ek } is an error variable.

We’ll consider a stochastic process {Sn} having the mean reverting property , verifying the next

neN

supplimentary condition :
Sna =S, =f(S" =S,)+d-¢, (1
Here , €, — is arandom walk process

S” - is the global average of the process {Sn}

f:R— (0; 1]is a continuous diffeyentiable function,
such that f(0)=0;f (0)=0.
For large enough values of “n” , we can interpret the relation (1) as

Siic—S.=0-€, (@
if the condition
n— oo implies IS =S, 1—0
is verified.
Let’s now assume that €k — is a discrete, unitary random walk obtained as below.
Suppose a point M moves along the set Z of integer numbers :the corresponding time values are
supposed to be natural numbers , t€ N.

The next hypothesis are available :
(i): at the moment t=0 , the point M liesinn =10 ;

Let’s denote by A, (1) the probabilistic event

A, (n) = “ at the moment t , the point M lies in the positionn



Then , from the moment t to the moment t+1 , M jumps no more than one position , in any sense of the
straight line.

Suppose that the next conditions are verified :
G: P[A,,,m+1)IA, ()] =a
Gii: P[A,,,(m—1)IA, ()] =b

iv): P[A,,(m)IA,(m)]=1-a-b

with a,b>0;a+b<1.
Obviously , that :
- at the moment t=0 , M lies in the position n = 0
- atthe moment t=1 , M can occupy only one of the position
n=-1;n=0orn =1 and the next relations are available :

PLA(-D)]=b;P[A(0)]=1-a-b;P[A(D)]=2a

So , the random variable describing the position of the mobile point M
at the moment t = 1 is the next one :
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- atthe moment t=2 , M can occupy only one of the position
n=-2;n=-1;n=0;n=1 orn=2 ;the corresponding probabilities are the next

Pl Ax(-2) 1=

P[ As(-1) ] = 2b(1 a-b);
P[ Ax(0) ] =2-ab+(1-a-b)’;
P[ Ay( 1) ]=2:a:(1-a-b);
P[Ay2)]=2

Then, the random variable describing the position of the mobile point M
at the moment t = 1 is the next one :
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Generally , the random variable X ,, of the positions at the moment t =n
has the next properties :
- the arguments of X, are
{-n;-n+1;-n+2;...;-1;0;1;...;n-1;n}

- the additive relation X,, = X;+X;+...+X; ( n — terms) is
verified
Much more, the next decomposition is available

Xk = X, + Xy, (V)n,ke N’

As an example, we have X3=X;+X, ,so



-3]1=b’;

-21=3b*(-a-b);

-1]1=3ab’+3b(l-a-b);
0]=6ab(l-a-b)+(l-a-b)’;
1]1=3a%*b+3a(l-a-b)*;
2]=3a%(l-a-b);

;= 3]=a’.
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Taking these into account,the relation (2) becomes :

Sn+k _Snz 8.)(k (3)
or
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As a consequence, for
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in an obvious way , we get

d=maxabs{S,,,-S,} ©

n+l

In the next , we’ll deal with the next trouble : the variable L covers all the interval [ -1 3 1], not

only the arguments { - 1;0; 1 } of X .
To make this work , a fuzzification technique will be applied .

X
- et X=(f( )J,xe [a;b] be a random variable with the density function
X

f:[a;b]—>[0;1].
Let W:[-1;1]— {-1;0;1 } be the function given by
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The discrete random variable X which corresponds to X will then be

X=T[2-X-(a+b)] ©
b-a

Then ,

with



Observe now that , for pe {—15031} we have ¥(p)=p ,s0

for the variable X, the relation W¥(X;)= X; will be true.
Finally , from (4) we derive that
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As an example, let’s consider the next cross- section for the unemployment in the process { S,} 05
representing the unemployment in ROMANIA ,in the
2000 — 2005 period (http://www.insse.ro/cms/files/pdf/en/cp3.pdf ):

n|0 |1 |2 |3 [4 |5
s. | 1058884746359

We intend to estimate the corresponding X, repartition :
To do this , we’ll compute first the estimated increases { 0s, } of the process

n 0 1 2 3 4
oS, = 10,5-88=|88-84=|84-74=|74-63=|6,3-59=
=Sp41—Sn | =1,7 =041 =1 =11 =04

Then, d=maxabs{s_,, —s, }=max{1,7; 0,41;1;1,1;0,4}=1,7.
By considering that the variable S, — S, is distributed over the interval
[-0,+0]1=[-1,7;1,7], we obtain ( see (6) above)

2-a+b
{a=—17 3 =087
’ - 3
= a+2-b
b=+17 13720 _ 0,57
In the list { 8S, = Sy41 — Sn }2
2-a+b

- we have no value lower than T =P(X,=-1)=0

( the increase probability ) ;

- three of the values belong to the interval ( - 0,57 ; 0,57 )
3
= P(X,=0)=_

(the stagnation probability) ;

2
- two of these values are larger than 0,57 = P(X, =+ 1)=§

( the decreasing probability ) .



Using the maximum likelyhood method,we derive that

-1 0 1
X, = .
0,17 0,58 0,25

Finally , for the next period, the main probability is that , that the unemployment rate will stagnate.
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