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REVIEW OF MARKETING AND AGRICULTURAL ECONOMICS
VoL. 49, No. 2 (August, 1981)

Forecasting N.S.W. Beef Production : A
Reply
Colin Gellatly*

Revell (1981) has expressed some concern at the Box-Jenkins model used in
evaluating the performance of alternative techniques for forecasting N.S.W. beef
production (Gellatly 1979). Since model selection for univariate ARIMA estimation is
ultimately based on subjective analysis of the data including autocorrelations and
partial autocorrelations, the approach taken in this reply is to estimate alternative
ARIMA models and to compare their forecasting ability.

The autocorrelations and partial autocorrelations for both the original data and
first differences are presented in Tables 1 and 2 below.'

The original modet chosen (Model 1) specified no differencing with a first order
autoregressive parameter and a seasonal autoregressive parameter of order 4 (Gellatly
1979).

Revell (1981) suggested that a more parsimonious model (Model 2) might be
appropriate, in particular a random walk model.

The only autocorrelations and partial autocorrelations of the first differences
significantly different from zero are those of lag 2 and 4 suggesting a seasonal
autoregressive of order 2. This model (Model 3) was then estimated and the residual
autocorrelations obtained. The Q statistic indicated that the hypothesis of the model
residuals being white noise could not be rejected. i.e. no residual autocorrelations
were significantly different from zero.

The model was also identified using a specialised computer programme’ which
automatically selects appropriate model parameters according to a set of “built in”
rules. This programme selected a model (Model 4) with a first difference. a seasonal
autoregressive of order 2 and a seasonal moving average of order 20.°

A number of transformations of the data series were evaluated. including the
logarithmic transformation, however. the model results were less satisfactory,
Therefore. four univariate Box-Jenkins models have been selected for comparison.
The four models and their estimated parameters are:

Model |
(1 -2 B)(1-0B) (X, -X) = a
where @ = 0.8912 O = 0.4446 X = 83.527
SE = 0.0744 SE = 0.1360 SE = 22.352
t= 1198 t=2327 (= 374

Residual standard error = 9,217 (61 df)
Q = 22.25 (33 df)

* Principal Economist, New South Walcs Department of Agriculture. Sydney.
The author would like to thank Robert Freshwater for research assistance.

" An error was found in the data used for the Box-Jenkins model estimation. The revised data base has 69
observations. and the autocorrelations and partial autocorrelations show the same pattern. The Forecasting
Committee and regression model forecasts are not affected.

? This type of model is in fact the naive alternative used in the forecasting evaluation.

* Computer Sciences of Australia (1978), AUTOBYJ, Sydney.

* However, an examination of the autocorrelation and partial autocorrelations of the first differenced data and
the estimated residuals from maodel 3 does not scem to provide justification for the addition of the seasonal
moving average parameter.
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Model 2
(1-B) X = &

Model 3
(1-0 B) (1—-B)X =a
where @ = -0.3774
SE = 0.1194
t = -3.17
Residual standard error = 9,396 (65 df)
Q = 37.77 (35 df)
Mode] 4
(1-OB)(1-B)X, =(1-®BY) g
where @ = -0.3066 i = -(.4055
SE = 0.1234 SE = 0.1763
t = -2.48 t = -2.30

8,964 (64 df)
19.66 (34 df)

Residual standard error

Q

The four estimated models we then used to obtain forecasts for the ten quarters
beginning November 1975-January 1976. The one period ahead forecasts were
updated making use of new data as it became available. The final forecasts obtained
from the four Box-Jenkins models are given in Table 3.

[

The U coefficients indicate that the model suggested by Revell (Model 2) is little
different in forecasting ability to the original model (Model 1). However, Models 3
and 4 have superior forecasting ability to Models 1 and 2, and to the Forecasting
Committee, over the evaluation period.

Over the past two years both a revised Box-Jenkins model and a revised
regression model have been used by the author as an input for the Forecasting
Committee when determining their forecasts. This experience has reinforced the fact
that the use of modelling techniques in practical forecasting is a continuing process of
updating and respecification in the light of new information and evaluation of past
forecasting errors.
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