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COMPUTATION OF ASYMPTOTTC LEAST SOUARES ESTIMATES.

T. Söderström

ABSTRACT.

In this report programs are given which computes asymp-
totic least squares estimates.
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1.

T. DESCRTPTTON OF TTIE PROGRAMS.

Sect,ion II of the report contains complete lists of the
programs. A short descríptíon of the programs are given
below. [he programs not described (CINT, ORDER and SYMIN)

can be found in the program library of the Difision of
Automatic Control.

1. TLST. This is a main (test) program. Parameters are
read and written and a CALL LST is done. It is possible
to do repeated calls of LST in one execution.

2. LST. It is assumed that the system

-1 -1 -1 (r)A(q )y(t) = B(q )u(t) + C(q )e(t)

is given where

-1 -1 + -NSAA(q ) =l+arg + tusa9

-1 -1

c(q-l) = 1 + crq 1 + ... + .*ran-*ta

B(q ) =br9 + + bNseQ

white noise gu(t) = 0

white noise ne (t) = 0

and e (t) independent.

u (t)
e (t)
u (t)

.NSB

Eu (r)
ee (t)

=VU
=VE

2

2

An LS identification of the system is simulated in the
senðe that the asymptotic values of the estímates are
computed using complex integrals.



The following modef ís obtained

-1 -1A(q )y(t) = B(q )u(t) + e(t)

where

-1 -1 + + at¡¡rA9A(q ) =1+a qI

-1B -1 ) =b1e + +b .NMB
q

NMBq

.NMA

2.

rye
(9) rye (Nc-l)

rye(l-Nc) rye(o)

r,r" (0) r..r"(NC-l)

(

The following variables are obtained

rM = tår â** û, Ê*"" l
V the loss function = :e 2 (t)

S estimated standard deviation of e (t)

P estimated covariance matrix of TM

CC - estimated standard deviati-on of *re lfements of TM.

3. COVIvI. It is assumed that the system (1) is given and that
N = NSA = NSB = NSC. The following matrix is computed.

r" (0) r" (r) r" (Nc-l) ryu (0)

rr(Nc-l)

r*(0)

r NC-I)ytl'
rye (o)

:

r" (0)

tyo

ryrl

rye

r*(l-lüc)

r..r(o)
¡i

r Nc-l)yu'
:

r (0)yr¡' '

rrr(NC-l)(l-lc)
CO/ =

(0) r,r(NC-l) r..r(0) r,r" (l-NC)

(I-¡rc) ro (0) r.,* (l-NC) r" (0)

r',r" (o)

r^ (NC-I)
e

ty"(o¡ r*(NC-l) ro(0) r.(NC-l) r.(0)r NC-l)ye'



3.

COV is the covariance matrix of the vector

Iy 1r-1) y(t-Nc) u(t-1) ... u(t-NC) e(t-1) ... e(t-Nc)l

5. PMPY. This program performs polynomial multiplication,
see the comments in the 1ist.
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