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AN ALGORITHN OF THE ESTIMATION METHODS
OF FINAL FORM®S PARAMETLRS
OF SIMULTANEOUS LINEAR ECONOMETRIC MODELS

1. Introduction

We limit our consideration to tha case of simultaneous li-
near econometric models with a maximum lag equal to 1., The es~
timators formulae wused in the algorithm belong to the class

of noniterative estimators of constrained least squares method,

Let us assume that the empirical structural form of the simul=
taneoue linear econometric model is given by
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are the matrices of the estimators of the parameters standing at
the endogenous varisbles in the periods t, t-1, respectively,
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ere the matrices of the observations on the endogenous variab-

‘les in the periods t, t-1, respectively,
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are the matrices of the observetions on the exogenous variablecs

in the periods t, te=1, respectively, ;

e) m - the number of equations (together with the identitics),

f) n = the number of observations on the sndogenous and exogen-
ous variables, '

g) k = the number of exogenoue variables,
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18 the matrix of residuals in the period t (i1f any equation {9
an identity then no residual will appesr),

The algorithm additionally raequires as tha input information:

8) the parameter J which means the number of recursive repe-
tirions (J is usually less or equal to n-1),

b) the matrices X _,, +.., X, 5 denote the matrices of ob-
servations on the exogenous variables 4n the period t-2,..., t=J
(each of these motrices has a dimension kxn and it is formed in
the same way ae the matrix X_or X ). The final form corre=

t t-1"*
sponding to (1) is as follows:

(2) Yo "0 Xy # FaXo g ¢ FoXo o ¥ cae # FoXo o+ W,

where:

D, is the mxk matrix of the direct (impact) multipliers,

Fyse Fpo ooy Fy re the mxk metrices of the indirect (delay,
lagged) multipliers, .

W, 4s the mxn matrix of the residuals of the final form,

2, A Description of the Algorithm

In describing the nlg&rithn we will uee two kinds of esti-
mators for the parameters of the final form [1, 2, 3]. The Ffirst
one uses the information about the exogenous varisbles in the
recent. and past periode and it does not use the information
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about the mutusl relations between the direct end indirect
multipliers end the paremeters of the structural form of
an econometric model. The other method just takes into ac-
count the above mentioned relationships, Below we shall give
a description of the successive steps of the algorithm which
includes both of these estimators.
The input data:
m,n,k,J,t € I (I - the set of integers),
8, 81,c e R™™ (R ~ the set of mxm resl matrices),
Y e R™N
' -1 uxk
0..61,00 01,F € R
Myoke o @ RN g R“(a”’““, 8,8 e jmxk(341),
S1: Given the matrices Y ,X ., X, ., sev, X
trix

t=3 form the na-

x
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where X 1is the k(J+1)xn matrix whose blocks are matrices of
observations on the exogenous variables in the pnrtodu t, t=1,.e4
t=-J. -

" S2: Compute

J (xx")"3xv* 1f det (XX°) w 0, 1.e. 1f n 3 k(2%1)
(xx*)* xy* 1f det (XX") = 0, .0. 1f n < k(J41)

(the symbol "+" denotes the Moore-Penrose generalized  inverse
matrix for the calculation of which one of the known algorithme
should be used, and Y ; = Y')

The matrix & constitutes the firet group of estimators for
the parameters of the final form of a linear saconometric model,
It hee a dimension mxk(J+1) end its blocks are matrices of di-
rect and indirect multipliers,

S3: Given B, B, G , G, compute (under the condition that
det B_ » 0)

o 1
a) Cl = -B 991'
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b) D° - —B':Gc (the matrix of direct multipliers),

-]
c) D, = =870, |
S4: For p = 1, 2, 3, «ee, J calculate,
Fp - 02'1(0100 + 01) (the matrices of indirect multipliers).
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[4f det(XX")=0 and det(C,C]) =0 or det (C,C7) = 0 1.0 n<k(Ie1)

(xx9*xv*= (xx " xvC

or in the simple way 8° can be expressed ase

-K'(c;)f", 1f n > k(341) and det (C,C7) 40

8 - 8°cjleen)*cy + (xx)*xx°k*(c ep)cy, 4f 0 < k(D)

_ The matrix 8 hes tho same dimension and structure as the me=
trix & and it constitutes the second group of estimators for tho
parameters of the final form of an econometric model, y

We remind that the matrix ® of the parudotora of the finsl
form, for which estimators are the matrices & and 8, has the
following structure

o =0, 1Fy iF e i )

and its blocks are interpreted as the direct (Do) and indirect
multipliers (F,. P FJ). It should be elso noted that in prac~
tice we are forced to use the generalized inverse matrix for the
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colculation of & or & bocause of the reletion n < k(3+1) (which
frequently occurs in the econometric models) end 4in the special
form of identities included into the model.

The above described algorithm is aveilable at the Inetitute
of Econometrics and Statistics, University of tédz,
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ALGORYTM ESTYMACJI PARAMETROW POSTACI KOKCOWED
W LINIOWYCH WSPOLZALEZNYCH MODELACH EKONOMETRYCZNYCH

W ostatnich latach powstalo kilka prac na temat metod esty~
macji paremetréw postaci koficowaj liniowych modeli ekonometrycz-
nych [1, 2, 3], iednakze 2adna z nich nie zawiera algorytmu po-
zwalajgcego na obliczenie wartodci estymatoréw paremetréw tej po=
staci. Giéwnym celem tego artykulu gost prezantacja takiego wia-
4nie algorytmu, Precas sklada sie z dwéch czgéci, Plerwsza jest
wstgpem 4 zawiera informacje wejdciowe do algorytmu ooty-ujoco?o
parsmetry postaci koficowej., Druga natomiast przedstawia opis ul=-
gorytnu,. :



