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Abstract

This paper continues the work done in [3]. We present, besides the
dynamical demand problem, the estimation of self-correlated errors and
the asymptotic distribution of maximal probabilistic estimates in the
self - recessive errors model.

I. The dynamical demand model
The mathematical model can be stated as follows
Yt = Qo + 1T + Q2S¢ + Uy, (1)

where y; is the market demand for the commodity; x; is the relative price
variable (the quotient of the price of the commodity and the price of con-
sumption); u; is the error term, s; is the individual stock of this commodity.
The variable s; is viewed as ”psyological stock” of the commodity owned by
the consummer; it grows directly with the consumption, but its importance is
time-decreasing. We consider the equation

5t — St—1 = Posi—1 + B1ye, (2)

where 3,s;_1 is the dissipation component, (3, < 0, 1 is sometimes unitary.

Equation (2) expresses the unobservable quantity s; in terms of the observ-
able function y;. Equation (1) must be expressed in terms of the observable
quantities (without the error term). We replace (1) in (2) and get:
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with af = aofi/ (1 —a2b1), of = a1fi (1 —afh), a3 = Bi/ (1 —azb).
Then, puting (3) in (1), we get:

(1 =)+ (o +aja)] —ai L (1+ aga3)l — BL
Y= -5 T—fGL g

Now, by applying the inverse operator I — 5L, we reduce (4) to

ol aq

b= 1- 51042 1- 51012 Tt~ 0Pzt +6yt_1 *

1
mut — ﬂut_l. (5)

The parameters co and (37 appear in the form 3;as and they cannot be sepa-
rately identified. We take 81 = 1 and ay # 1.

II. The estimation of the self-correlated errors of the model
We consider the autoregressive scheme:
U = PUg—1 + ¢, (6)
with the expectation of errors and their covariance taken as

E(g1) =0, Cov(es,e) = 84t - 0%, Vi, ¢ and |p| < 1.

Let us take a sample of size T' on the above model

k
Y = Zﬁﬂti —|—ut, t= 1,2, ...,T, (7)
=0

where ;,,i = 1,n are independent variables on the error term ;.
We admit that z;, = 1. Then we have

oo

up = (I — PL)_l €t = Zpi&s—i (8)
i=0
and E(u;) =0, cov(ug,upyr) =02p~7/(1 - p?).
All the above considerations prove the following result:
k
Lemma. Let y; = Y. Biwy, +uy, t =1, T, be a sample of dimension T of

i=0
the above presented model. If @ = (uy,us,...,ur), then E(2) =0 and



ERRORS ESTIMATION AND THE ASYMPTOTIC DISTRIBUTION OF PROBABILISTIC ESTIMATES 65

cov(u) = 13—22 plop =02V
T-1,T-2

and we can decompose it as V! = M’ M, where

VIi=p 0 0 .. 0 0

—p 1 0 .. 0 O
M=]|0 —p 1 .. 0 0
0 0 0 .. —p 1

For p and § we obtain the estimation using the least-squares formulation
method and limp_o (1 — p2)T =1, p € (—1,1), by minimizing

5%(p)
(1= p)7
Thus, to globally maximizing the likelihood function is equivalent to glob-

ally minimizing (9). From an asymptotic view point, the two above procedures
are equivalent, Vp € (—1,1) and limr_ (1 — p?)

(9)

T =1.

ITI. The asymptotic distribution of maximal probabilistic
estimations in the self-recessive errors model

Now, we come back at the estimations from Section II and we study
asymptotic distribution.

’

We firstly introduce the notation v = (szﬂ) , and we observe that the
estimation satisfies the equality ‘g—fy =0.
We extend the probabilistic function concerning the relation upon the vector
%, as follows

0L 0?L

= 7m(%)(f‘y —,) + the order 3 terms. (10)

Now, we shall ”drop out” the above ”order 3 terms”, because, in this context,
they go to zero. (OLJ7) (¥,) is the gradient of the probability function.

L
We can write — or 820707, (where 7, is implicitly understood) and we

dp

then observe that:
oL 1T 1,4, OL P
902 = a2 taEt Y Mg, T T
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T
oL 1
2 _ Iy—1
ZZ — pui—1) Ui—1 + puy ,%—?XV U.
By transforming these relations, we haveaaL = f%% + Ths’s,and ag =
L X" M'e because Mu = ¢ ~ N(0,021).
ag
We get
oo N-—-2 0o
u=Y pler =Y pertpN Y e nar—r =0 pN un
7=0 7=0 7=0

As u;_pn41 has the estimation equal to zero and the covariation equal to

-2 ? , it results that p™ ~'u;_ 1 has a very small probability for an enough
—p?
big N. Using the Chebyshev inequality for § > 0, we then obtain
N-—1
P{Jp | > 5} < V) _ 0 i,
is very small.We choose an appropriate N and computing
oL u?
o[- ] et e S
5 T T
and a—s = wi+ {PNI > 5i“i—N+l} )
t=1 i=1
where ) )
€
AG) 1) Ly
wl_% p2<u§_ 12> ,U)t:% gtuil 7t_27 7T
g L=p Zt€¢

Z1€1 ,
are entries of the ¢-th column from X'M’.

oL £
The asymptotic distribution of o is given by > wy. The vectors w; are N-
Y t=1
dependents.
T
Because we are interested in the asymptotic distribution -+ > w; ,we can

T2 =1
T
o 1 d pl e =0
z + 72 > wy and plimy_, Tz — Y
t=2

neglect w; and we get - > wy =
T2 =1

since E (wl/Tl/Q) =0.
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