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AN ALGORITHM OF THE ESTIMATION METHODS 

OF FINAL f o r m ' s  PARAMETERS 

OF SIMULTANEOUS LINEAR ECONOMETRIC MODELS

1. In tro d u c t io n

We l im it  our co n s id e ra t io n  to thu coso of sim ultaneous l i -  

noar econom etric models w ith  a maximum log equal to 1. The es 

t im a to rs  form ula« used in  the a lg o rith m  belong to the c la s s  

of n o n ite r a t iv e  e s t im a to rs  of co n s tra in ed  le a s t  squares method. 

Let us assume th a t the e m p ir ic a l s t r u c tu r a l  form of the s im u l

taneous l in e a r  econom etric  model in  g iven  by
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•re the m a tr ice s  of the e s tim a to rs  of the param eters stand ing  a t 

the endogenous v a r ia b le s  In  the p e r io d s  t ,  t-1 , r e s p e c t iv e ly ,

*  D r . , L e c tu re r  a t the In s t i t u t e  of Econom etrics  and S t a t i 
s t i c s ,  U n iv e r s i t y  of Łódź.
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ere  the m atr ice s  of the o b se rva tio n s  on the endogenous v a r ia b 

le s  in  the p e rio d s  t ,  t- 1 , r e s p e c t iv e ly .
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are th * m a trices  of the e s t im a to r»  of the param eter« stand ing

v a r ia b le s  in the p e rio d s t .  t
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are  ths m a trices  of the o b 'ja rvn tlo f . on tho exogenous va r  iobl«-: 

In  tho p e rio d s  t ,  t- 1 , r e s p o c t iv a ly ,

e ) p - the number of eq uations  (to g e th e r  w ith  th® id e n t i t ie s ) »

f )  n - the number of o b se rva tio n s  on the endogenous and exogen- 

ouo v a r ia b le s ,

g) k - the number of exogenous v a r ia b le s ,
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la  tho m atrix  of r e s id u a ls  In  tho p e rio d  t ( i f  any equation  is  

»»n Id e n t i t y  then no r e s id u a l w i l l  ap p e a r).

The a lg o rith m  a d d it io n a l ly  re q u ire s  as the input In fo rm a tio n !

a ) tho param eter 0 which moons the number of r e c u rs iv e  repe

t i t io n s  (3  is  u s u a lly  le s s  or oquol to n ~ l ) ,

b) the m a tr ice s  Xt _ 2 < •••$ *{„3  denote the m atrices  of ob- 

s e rv u t io n s  on the exogenous v a r ia b le s  in  the p e rio d  t-2 , . .. ,  t -0 

(each  of the-se m atr ice s  has a dim ension kxn and i t  i s  formed in  

tho same way at. the m atrix  X^ or xt_^ )* The f in a l  form c o r re 

sponding to ( i )  is  as fo l lo w s :

U )  Y t  .  o . X ,  .  F j X , . ,  ♦ F 2x t _ 2 ,  . . .  .  f ^ 0 ,  V

w here:

Dy is  the mxk m atrix  of the d ir e c t  (im p act) m u lt ip l ie r s ,

F j ,  F2 » •••» F j  a ra  the mxk m atr ice s  of the in d ir e c t  (d e la y , 

lagged) m u lt ip l ie r s ,

Wt Is  tho mxn m atrix  o f the re s id u a ls  of the f i n a l  form.

In  d e sc r ib in g  the a lg o rithm  we w i l l  use two k inds o f e s t i 

mators fo r  the param eters of the f i n a l  form [ i ,  2, 3 ] .  Tho f i r s t  

one uses the in fo rm a tio n  about tho exogenous v a r ia b le s  in  the 

recen t ar.d p as t p e r io d s  and I t  does not U6a the in fo rm a tio n



about the mutual r e la t io n e  between the d ir e c t  and In d ir e c t  

m u lt ip l ie r s  and the param eters of the s t r u c tu r a l  form of 

an econom etric model. The o th er method Ju s t  takes In to  a c 

count the above mentioned r e la t io n s h ip s .  Below we s h a l l  g iv e

• d e s c r ip t io n  of the su cce ss ive  stepe of the a lg o rith m  which 

In c lu d e s  both of these e s t im a to rs .

The Input d s ta t  

m ,n ,k ,3 ,t  « 1  ( I  - the se t of in t e g e r s ) ,

B » B .jC . « Rnx*1 (R  - the se t of mxm re e l m a tr ic e s ) ,  

v °  v e f j"*n
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Co*Cl * Do ' ° l ' Fo *  R •

xt ,x t-1 e Rkxn, X 6  pkO + Dxn^ ¿ g  e RBIX|c( 3#1 ) f

S i :  G iven  the m atr ices  Yt *xt »x t _ i*  •••* Xt-3 form the ma

t r ix

t-1 
» • • • •

t-3

where X is  the k(3+-l)*n m atrix  whose b locke  a re  m a tr ice s  of 

o b se rva t io n s  on the exogenous v a r ia b le s  in  the p e rio d e  t ,  t - 1 , . . . ,  

t-3 .

S2 : Compute

( X X ' ) ^ X Y '  i f  det (X X ')  * 0, i . e .  i f  n > k (3 * l )

8 '
(X X ')  XY ' i f  de t (X X ')  - 0 , i . e .  i f  n < k (3 * l )

(th e  symbol denotes the Moore-Penrose g e n e ra liz e d  in ve rse

m atrix  fo r  the c a lc u la t io n  o f which one o f the known a lgo rithm e  

should be used, and Y i ■ Y ^ ).

The m atrix  6 c o n s t itu te «  the f i r s t  group o f e e tlm a to rs  fo r  

the param eters of the f i n a l  form of a l in e a r  econom etric  model. 

I t  has a dim ension mxk(3+l) and I t s  b locks a re  m e tr lce s  o f d i-  

re c t  and in d ir e c t  m u lt lp l ie r e .

S3 : G iven  Bq , B j  , Gq , Gj  ̂ compute (under the co n d it io n  tha t 

det B # q )



b) D * -B” i G (th e  m atrix  of d ir e c t  m u l t ip l i e r s ) ,
o o c

c )  D j -

34 1 Fo r p ■ 1, 2, 3, . . . .  0 c a lc u la te .

F ■ C P "^ (C « b  + D „ )  (th e  m atrlcoo of in d ir e c t  m u lt ip l ie r ;» ) ,  
p 1 l o  i

S 5 : Form
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S6t Compute

( x x ' ) " 1x y '- ( .x^ T 1x y ' c i ( c 1c ' ) * c 1+ ( x x T 120c' k ' ( c 1c ' ) + 

i f  d e t(x x ')» ‘ 0 and d e t iC jC ^ ^ O  or d e t ( C jC ') - 0  i . e .  n > k (0 + l )  

(X X V X Y '- (X X ')* X Y 'C1(C 1CJ ) * C 1 ♦ ( X X y j i X 'K ' i ^ C ' ) 4^

I f  d e t (x x ')- 0  and d u t iC jC 'l- O  or det ( C jC ' )  - 0 l . c  n < k (3 * l )

or In  the s im pla way 5 ' can be expressed as

K '(C ')* * 1 , i f  n > k (3 * l )  and det 4 O

e - e ' e ' i e j C ' ) ^  + ( x x ' J ^ x x 'K ' i C j C ' ) ^ ,  i f  n < k (o * i ) .

e '  « .

The m atrix  8 has tho same d im ension and s t ru c tu re  as the ma

t r ix  8 and i t  c o n s t itu te s  the second group o f e s t im a to rs  fo r  tho 

param eters of the f in a l  form o f an econom etric  model.

We remind th a t the m atrix  6 of the param eters o f tho f i n a l  

form, fo r  which e s t im a to rs  a re  the m a tr ice s  & and 8, has the 

fo llo w in g  s tru c tu re

[°o : Fi : f2 hj]*

end i t s  b locks ore in te rp re te d  as the d ir e c t  (D q) and in d ir e c t  

m u lt ip l ie r s  ( F j ........... F ^ ) .  I t  should be a ls o  noted th a t In  p ra c 

t ic e  we are  fo rced  to use the g e n e ra liz e d  in v e rse  m atr ix  fo r  the



c o lc u lo t lo n  o f 6 o r 9 bocauee of the r e la t io n  n < k (3 + l)  (w h ich  

fre q u e n t ly  occur3 in  the econom etric m odels) end in  the s p e c ia l 

form of id e n t i t io e  in c luded  In to  the model.

The above describ ed  a lg o rith m  is  a v a i la b le  a t the In e t i t u t e  

of Econom etrics  and S t a t i s t i c s ,  U n iv e r s i t y  of Łódź.
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W iesław  D ęb sk i, W ładysław  M ilo

ALGORYTM ESTYMACJI PARAMETRÓW POSTACI KofcoWED 
W LINIOWYCH WSPÓŁZALEŻNYCH MODELACH EKONOMETRYCZNYCH

W o s ta tn ic h  la ta c h  pow sta ło  k i lk a  p rac  na temat metod ee ty-  
n s e j i  parametrów p o s ta c i końcowej lin io w y ch  m odeli ekonometrycz- 
nych [ l ,  2, 3 J ,  jednakże żadna z n ich  n ie  zaw ie ra  a lgorytm u po
zw ala jącego  na o b lic z e n ie  w a rto ś c i estym atorów param etrów t e j  po
s t a c i .  Głównym celem tego a r ty k u łu  j e s t  p re z e n ta c ja  tak ieg o  w ła 
dnie a lgorytm u. P raca  sk ład a  s ię  z dwóch c z ę ś c i.  P ie rw sza  Je s t  
wstępem i  zaw iera  in fo rm ac je  w ejściow e do a lgorytm u eatym ujgcego 
param etry p o s ta c i końcowej. Druga natom iast p rzed staw ia  op la  a l 
gorytmu.


