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ABSTRACT
The parameters,.of the seasonal bilinear time series model were estimated analytically. This was followed by some
numerical illustrations. The closeness of the estimated values to the true values attested to the adequacy of the least
square method of minimizing error and the Newton-Raphson iterative procedure.
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1. INTRODUCTION
The general form of the bilinear model, as defined in Granger and Andersen (1978} is:
p q m k
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for every t ¢ Z. Several sub-classes of the general bilinear model (1.1) have been studied and their parameters
estimated. For instance, Subba Rao (1981) considered the estimation of the parameters of the bilinear model
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Gabr and Subba Rao (1981) considered the estimation of the parameters of the bilinear mode!
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where ki, ko, ..., k, are subsets of the integers (1,2, .., p) and Akamanam, (1983) considered the estimation of the
parameters of the vector — valued bilinear process
Xt - =AXi+ beui + BXi1 e+ Ce (14)

It is worthy of note that all the authors of equations (1.2), (1.3) and (1.4) adopted the Newton-Raphson terative
procedure in their estimations.

The object of this paper is to consider the estimation of the parameters of the seasonal bilirear time senes model
XizaXise + Pe-s + yXis€st €, 5> 1 (1.5)
which is a subset of (1.1) and first studied by Iwueze and Chikezie (2005) for every t ¢ Z, for some constants a .’} .

and y which are the parameters of the model (1.5) since its invertibility condition has been stated by lwueze (1996},
. p118.

2. FIRST AND SECOND-ORDER PARTIAL DERIVATIVES
From (1.5),
€ = Xy =~ 01Xy.s — 02815 — 03X1.s1.5 (1.6)
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where 0, = ¢, 8; =  and 83 = y. Obtaining the first and second-order partial derivatives of (1.6) with respect to 9,, 0;,
03 shows that

ﬂ = ‘xt-s - (92 + 03 xt-s)_a_e_t-s a7
004 001

o8 = -85 — (02 + 63 Xis) D€y (1.8)
892 ()92

oer = -Xisers — (02 + 03 Xis) Jeus (1.9)
004 003

e =- (U + 63 Kis) Tes (1.10)
042 04

Pe = - ey - (02 + 03 Xis) Peus (1.11)
00100, 004 00100,

Fe = - Xus s - (02403 Xps) P (112)
004003 004 00100,

e = -2 08 - (02+03 %) Peus (113)
00,° 002 20,

Fe = - deus - XusOus- (02 + 03 Xis) ey (1.14)
002003 00, 00, V7 d0;

e = - 2Xes ders - (02 + 63 Xes) Peus (1.15)
(%32 003 5932

Proceeding as in Subba Rao (1981), we can note that maximizing the likelihood function of ()(;,s)(,», ’/x, ) 1S
the same as minimizing the function

n
S = S(0) = ¥e? (116)
t |

with respect to the: parameters’

0

0 = = 117
0 6. « (117)
03 y

Then the first and second-order partial derivatives of S(0) are solved to obtain the components of (1.19) and (1 20).
When minimizing S(0) with respect to 8, the normal equations are non-linear in ¢ The solution of these equations
require the use of non-linear algorithm such as Newton-Raphson algorithm which 1s described below. The Newton-
Raphson iterative equation given as
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Oy = O-H (0, 1GU) (118)

th

can be adopted to obtain the (k+ 1)th iteration ( n, .1 ) of the estimates from the k' estimate ( 0k ) where
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The estimates obtained by the iterative equations (1 18) usually converge, but to obtain a good set of estimates it 1s
necessary that we have good sets of initial values of the parameters [( Iwueze and Chikezie (2005))

3. NUMERICAL ILLUSTRATION

The program for the computation of the parameters of the bilinear time series model (1 5) 1s written in Fortran
Language. With good Initial estimates obtained from the six regions described by Nwogu and Iwueze (2003) and |
Iwueze and Chikezie (2005). reliable estimates of the parameters of model (1.5) could be obtained However for want
ot space only Region 1 1s illustrated for n =100 and 500 Offcourse the central imit theorem and the law of large
numbers played out as the estimates for n = 500 are quite closer to true values when compared with that of n = 100

Table 1 - Initial and Final estimates for Region 1,5 =1, 2,3, 4,6, 12 and n = 100.

} HNITIAL ESTIMATES ., |FINALESTIMATES ,

S| ow o T T T T

L1 070, 050 020 = 130 | o078 ; 027 | 025 | 097

2] 0768 03 | 016 @ 117 076 | 03 016 09

3 * 082 : 026 ; 012 140 | 080 [ 031 007 131

4| 074 05 , 021 100 | 080 | 033 , 023 097

[6 [ 077 | 041 | 018 | 124 0.83 [ 03 | 005 140

|12 066 = 036 , 013 = 172 079 | 043 , 019 | 099

Table 2 - Initial and Final estimates for Region 1, s=1.2, 3.4, 6, 12and n = 500

o INITIAL ESTIMATES . TINALESTIMATES
S « | 4 , v .o u i b ) y ‘ -’
1]7,0824 040 | 020 = 1Ct 081 040 | 020 | 100
2074 | 041 [ 023 104 080 ; 040 | 020 100
3,077 | 038 | 013 _ 13 | 079 037 | 005 134
41074 039 | 021 © 114 | 076 042 | om | 128
6 ' 076 | 0.18 014 _ 141 [ 078 0.35 002 137
12 080 | 0.16 010 164 | 081 036 oo4 | 137 |

4 CONCLUDING REMARKS

In this paper we have examined the estimation of the parameters of the biinear ARIMA Time Series model
The closeness to the true values of the estimates obtained in the numencal illustration showed that the entire
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procedure of minimizing error (Least Square Method) and Newton-Raphson iteration are quite adequate since the
Final Estimates are not far from the Initial Estimates comparably.
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