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THE SHARE PRICE MOVEMENTS
DURING 1971 - 1980
by
KESHAV P. VISHWAKARMA
Senior Lecturer, School of Economics, La Trobe University

This paper describes some results of an analysis of
recent data on share prices. The so-called state space
approach of modern control theory is employed.
Applications of linear stochastic control theory in
economics have been reported in the literature (e.g.,
Chow 1975, Vishwakarma 1970, 1974). A fairly general
and flexible computer program has been developed
for calculations. Analysis of other key economic
indicators with it, such as housing consruction and the
yield of government bonds, has been described elsewhere (Vishwakarma 1981a, b). As mentioned, here we
examine share market prices. However, a knowledge
of control theory or the computer program is not
necessary for reading this report.
We consider the All Ordinaries Index of the Australian
Stock Exchange (with base = 500 on December 31,
1979). In particular we take the monthly averages from
January 1971 to December 1980. There are thus 120
observations in the data set over ten years.

A business cycle component was identified through
the computer program. It is graphed in Figure 18. In
fact one-month-ahead predictions are shown in Figure
18. It is seen that the business cycle varies both in its
amplitude (measured from the trend level to
corresponding peak or trough) and phase (timing of
peaks and troughs). The Stochastic, random shock
models of control theory are well suited to handle this
type of phenomenon.
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FIGURE 18.
Share Prices: Business Cycle
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The historical data is plotted in Figure 1A. The estimated
exponential trend is plotted as well. The growth is
found to be 0.37 per cent each month. This is fairly
appreciable growth.

FIGURE 1A.
Share Prices: Trend
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The periodicity with which the business cycle repeats
itself is found to be nearly 42 months. The next peak
after December 1980, the end of sample period, is
estimated to occur 41 months later, i.e. around May or
June of 1984. In other words, the end of 1980 itself
exhibits a peak and the business cycle will be in the
downswing for the next 20 months. Thus, 1981and1982
are not expected to show above trend price levels.
The estimated business cycle component in the share
prices is very pronounced. Its amplitude is estimated to
be 44.3 points for January 1971, the start of the sample
data. In contrast, it is estimated to be nearly 250 points
at the end, i.e. in December 1980. In effect this
indicates that the share price movements have become
more pronounced in their cyclical component.
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It is necessary to emphasize that random shocks
change both the intensity (amplitude) of the business
cycle component and the timing of its peaks and
troughs. As mentioned, this is reflected in our analysis
by the use of random shock models of stochastic
control theory. The effect of the shocks is included in
the available statistical data. The incorporation of latest
data is therefore necessary to derive up-to-date
information on various components. In particular, an
on going assessment of the amplitude and phase of the
business cycle in the light of incoming data is necessary.
Facilities to this effect are built into the computer
program. However, we do not illustrate these
calculations in the present report.

FIGURE 1C.
Share Prices: Forecasts
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The one-month-ahead forecasts of the price index
over the sample period are shown in Figure 1C. The
available data are employed successively in these
calculations. For forecasting the next month, data up to
the current month are assumed available. They are
used for updating various estimates. Beyond the latest
available sample data, no such updating is possible
because all data have been included by then.
Predictions beyond the available sample are therefore

Time

20:37

(months)

oo 23-/1or-62

the true (ex ante) forecasts. The one-month-ahead
predictions over the sample, however, show how well
the estimated model tracks the historical pattern. The
ex ante predictions are expected to perform in a similar
fashion so long as the forecasting horizon is reasonably
short (in comparison to the sample period).

TABLE 1.
ALL ORDINARY SHARES PRICE INDEX (December 31, 1979 = 5.000)
STATE SPACE MODEL: BUSINESS CYCLE
DATE: 17-Dec-81
S. NO.

YEAR

MONTH/
QUARTER

TIME: 12:07
HISTORICAL
DATA

* * * Estimation Period -

MEAN
FORECAST

TREND

BUSINESS
CYCLE

One-Interval-Ahead Forecasts * * *

Only a Subset of Sample is Printed 1980
109
110
111
112
113
114
115
116
117
118
119
120

JAN
FEB

MAR
APR
MAY
JUN
JUL
AUG
SEP
OCT
NOV
DEC

5.466
6.036
5.432
5.252
5.570
6.110
6.359
6.599
6.781
6.936
7.364
6.983

4.903
5.545
6.264
5.825
5.349
5.438
6.004
6.437
6.750
6.936
7.047
7.405

4.393
4.410
4.426
4.442
4.459
4.476
4.492
4.509
4.526
4.543
4.560
4.577

0.510
1.135
1.838
1.382
0.890
0.962
1.512
1.928
2.224
2.393
2.488
2.828

4.594

2.494

* * * Projections (Forecasts) Beyond Available Data * * *
1981
121
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The Share Price Movements During 1971-1980

The computer program provides statistics relating to
the one-month-ahead predictions. In the present case,
these predictions have an average forecast error (true
value - predicted) of less than 1 point over the entire
sample. The standard deviation is nearly 25 points
which is about 7 per cent of the trend level in the
middle of the sample (368 points). In other words, the
statistical model results in forecast errors with a
standard deviation of about 7 per cent of the trend
level.
TABLE 1 shows a part of the printed output obtained
from the program. It gives numerical values of the onemonth-ahead forecasts. Corresponding trend level
and the business cycle component are also printed.
The program allows only a part of the calculations to be
printed and this option was used. Accordingly,
calculations for 1980 only appear in the table, the
printing of previous data being omitted. The base of
the share price index used in these calculations is 5.000
for December 31, 1979 unlike the base of 500 used by
the Australian Stock Exchange. The conversion from
one base to the other is of course easy. Thus, for
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December 1980 the table shows a mean forecast of
7.405 which would be 740.5 with a base of 500. The
corresponding trend level would be 457.7 and the
business cycle component 282.8 instead of the printed
figures of 4.577 and 2.828, respectively. The table
includes a single ex ante forecast as well. To recall, data
for the period January 1971 - December 1980 are used
in this study for estimation. The forecast for January
1981 is therefore a true ex ante prediction. The
calculated figure is 708.8 (with a base = 500). (The
corresponding actual value now known is 693.0. The
additional data available can be used to update various
estimates. However, as mentioned, this is not described
in the present report.)
For illustration purposes we have employed monthly
data for the share price index. The index is calculated
each trading day. The daily data contain more
information on price movements than their monthly
averages. It is of course possible to analyse and predict
daily data in the same fashion as illustrated here. In fact,
improvement in the tracking and forecasting
performance of the statistical models is to be expected.
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