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ABSTRACT

Malaysian export earnings from the animal and vegetable oils and 
fats sector had been fluctuated in the past. The major component of 
this sector is obviously that of palm oil which is also highly volatile 
and in tandem with the total earnings from the animal and vegetable 
oils and fats sector. It is the aim of this article to assess the instability 
of the Malaysian palm oil export earnings by using one of the latest 
techniques in modeling called generalized autoregressive conditional 
heteroskedasticity (GARCH). The model shows that palm oil export 
earnings is really instable. Sources of the instability were then sought 
through literature and the key determinants of the instability are prices 
of crude palm oil (CPO) and soyabean oil, exchange rate, palm oil 
export volume and production, and gross domestic products (GDP) 
of Malaysia’s major trading partners. These key determinants were 
linked in a multivariate regression model with the export earnings. 
Results showed that the most significant factors are prices of CPO 
and soyabean oil. Thus, price of palm oil had played a major role in 
causing the instability of the Malaysian palm oil export earnings. To 
stabilise the earnings, one needs to stabilise first the price of palm oil in 
the market which is exposed to the vagaries of market forces of supply 
and demand.

INTRODUCTION

An expansion in exports may signify 
an increase in external demand 
for a country’s output (Giles and 
Williams, 2000). It can be a catalyst 
for output growth both directly as a 
component of aggregate output, as 
well as indirectly through efficient 
resource allocation and greater 
capacity utilisation. According to 
Chenery and Strouts (1966), a 
rise in exports would raise foreign 
exchange earnings which in turn 
will give an opportunity for a 

country to import more inputs 
to meet domestic and external 
demand.

The Malaysian economy tells 
us that it relied heavily on the 
external sector, especially export 
sector (Nasaruddin et al., 1994). In 
1947, total export earning recorded 
RM  835 million and surged to as 
high as RM  663  494 million in  
2008. The earning, however, 
dropped slightly to RM  553  295 
million in 2009. It becomes an 
important income to the country 

Ramli Abdullah*



37

An Examination Of Sources Of Instability In Export Earnings Of Malaysian Palm Oil

and at the same time one of the 
significant contributors to the 
country’s gross domestic products 
(GDP) ,  to ta l  employment , 
and foreign  exchange  amid 
international market uncertainties 
such as price instability and demand 
uncertainty in the past.

Demand for Malaysian goods 
abroad can be affected by the gross 
national products (GNP) of its 
trading partners. Increased income 
in the trading partners created an 
increased demand for import by 
these partners, and this creates 
exports for Malaysian products. In 
addition, Nasaruddin et al. (1994) 
stated that export demand can be 
affected by real effective exchange 
rate and the trade weighted GDP of 
Malaysia’s biggest trading partners. 
The former reflects competitiveness 
while the latter proxies foreign 
demand.

Malaysian total export earnings 
consist of various compositions, 
among others include inedible 
crude materials, machinery and 
transport equipments, food, 
beverages and tobacco, animal and 
vegetable oils and fats and, etc. The 
share of crude materials exports 
from total exports decreased 
over the  years  from about 70% 
in 1947 to 2% in 2009 while 
that of machinery and transport 

equipments in the reverse direction 
from 0.3% to 46.5% (Figure 1). 
The share of animal and vegetable 
oils and fats exports from the 
total exports, however, fluctuated, 
reaching 10% to 16% during the 
period 1974-1989 while about 
4% prior the period and about 6% 
thereafter (Figures 1 and 2). This 
was mainly due to the performance 
of palm products which formed the 
major component in the country’s 
animal and oils and fats export 
sector.

Thus, Malaysian palm oil is an 
export oriented commodity, being 
exported on average more than 
90% of its production annually 
mainly due to its small population. 
Its export volume surged due to 
increased demand globally and in 
return contributed significantly to 
the Malaysian economy. Thus, it 
plays a major role in the earnings 
of the country and together with 
other oils and fats the sector 
contributed about 8% to the total 
export earnings (Figure 2) and 
positioned at fifth place from all 
export commodities in 2009.

Despite the increase in export 
volume, Figure 2 also illustrates 
that export earnings from animal 
and vegetable oils, especially palm 
products, fluctuated and this may 
lead to instability in total income 

for the country. This could be 
due to the notoriously volatile 
prices, especially palm oil which 
can become the major source of 
instability of Malaysian export 
earnings.

Past studies had indicated that 
violent fluctuations in earnings 
may have a profound adverse 
impact on the overall growth of 
the less developed (LDC) and 
developing countries. This is 
because excessive fluctuations 
in prices and foreign exchange 
receipts help to: 1) generate 
fluctuations in domestic activities 
which in turn make the process 
of planned development quite 
complicated and uncertain; 
2) reduce the efficiency with 
which investment resources are 
allocated; and 3) create difficulties 
in estimating the expected return 
on investment (Aggrawal, 1982). 
Malaysia is not free from this problem 
and thus, it is important to stabilise 
the country’s export earnings.

This  study  is  aimed  at 
examining first whether palm 
products export earnings by 
Malaysia are instable or not, 
secondly to examine the sources of 
the instability in the palm products 
export earnings and lastly, to study 
the effect of the instability on the 
economic growth of the country.

Figure 1.  Share of Malaysian export components (%).
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DEFINITIONS AND 
CALCULATIONS OF EXPORT 

EARNINGS INSTABILITY

A few definitions for the export 
earnings instability were found. In 
its simplicity form, export earnings 
instability is defined as the year to 
year fluctuation in export earnings. 
Another definition for it, as defined 
by Tariq and Najeeb (1995), is the 
short-run fluctuations in export 
earnings corrected for trend. In this 
case, trend correction is needed 
because in its absence a country 
with rapid growth rate (even if 
constant) will show a very high 
instability. The change over time 
in the value of exports in a country 
stems from the interaction of 
numerous market forces, both on 
the supply and demand sides. In 
this regard, the long-run forces 
determine the trend and the 
short-run forces determine the 
fluctuations around the trend. In 
mathematical form, instability can 
also be defined as the percentage 
of the difference between the 
actual and estimated value of 
exports from the average value of 
exports. Another definition is that 
instability index is the percentage 
of the absolute difference in the 
value of exports from year to year 
from the larger of the two annual 
values. This is based on the United 
Nations 1952 Study on Instability in 
Export Markets of Underdeveloped 
Countries.

Many methods of computing 
instability are available in the 
literature. Some researchers tend to 
consider first a trend that fits well 
the export earnings data series. 
The trend lines can be either linear 
or exponential and are measured 
respectively as:

Xt = a0 + a1 t + mt

Log Xt = b0 + b1 t + mt

where t is the time in years, Xt is 
the actual value of export earnings 
in a given year t, and μt is the error 
term.

Then, export earning instability 
index (It) is calculated as the 
percentage deviation of each year’s 
actual export Xt from the trend 
value, Xt* i.e.

It = Xt – Xt*
X  × 100	

where X  is the total export 
earnings.

Other  re sea rchers  show 
different methods of constructing 
the instability index. For example, 
McBean (1966) measured instability 
as the average annual percentage 
deviations in the dollar value of 
exports from a five-year moving 
average of export values. Kenen 
and Voivodas (1982) employ a 
first-order autoregressive model for 
export proceeds, with the standard 
error of the export equation being 
the measure of instability. The 
instability index of Glezakos 
(1973) is the arithmetic mean of 

the absolute values of the yearly 
changes in a time series corrected 
for a linear time trend. Knudsen 
and Parnes (1975) distinguish 
between export instability and 
domestic instability where the 
latter is defined as the instability 
of GNP less exports. Moran (1983) 
considers price and quantity indices 
as well as export receipts indices.

For computing instability index 
of a product, one can also use 
more advanced technique than the 
autoregressive model used by Kenen 
and Voivodas (1982). Possibility of 
using generalised autoregressive 
conditional heteroskedasticity 
(GARCH) had been attempted by 
Mohd Nasir et al. (2005) and Ayat 
et al. (2007). The possibility will 
be further checked in this project 
in order to assess whether the 
variables used are highly volatile 
or not in determining export 
instability.

RATIONALE OF THE STUDY

Figure 2 shows the instability of the 
share of animal and vegetable oils 
and fats export earnings from total 
export earnings for Malaysia. The 
main component of this animal and 
vegetable oils and fats export sector 
is palm oil, comprising more than 
78% during the past 15 years and 
whose share had moved in tandem 
with the total export earnings of 
the sector (Figure 3).

Several consequences of the 
instability in export earnings 
can be highlighted in this study. 
Among others, it can be said that 
export earnings instability in any 
country may result in an economic 
instability of the country. The 
instability causes fluctuations in 
the GNP and promotes uncertainty 
in economy. This leads to private 
sector hesitating to invest in large 
scale manufacturing industries  
in the country, hampering the 
country ’s  overal l  economic 
development. It could also affect 
other countries of the world because 

Figure 2.  Share of Malaysian animal and vegetable oils and fats export from total 
exports (%).
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this world has been synchronising 
by the process of globalisation. 
In this regard, it is needed to 
give much attention to the effect 
of export earnings instability on 
the economic development. It 
is worthwhile to mention here 
that fluctuating prices of primary 
products may retard the process 
of economic growth and then to 
the economic development of a 
country, especially LDC.

Another consequence is that 
countries with high export earnings 
instability frequently failed to meet 
the minimum import requirements 
of a target rate of growth. This may 
result in a persistent trade gap 
which would constrain the process 
of economic development. This 
immediately affects certain types 
of capital goods which are essential 
for investment but not possible 
to be produced domestically. 
Furthermore maintenance and 
replacement imports cannot be 
obtained in the required quantity.

McBean (1966) stated that  
high export instability may affect 
the peasants who produce export 
crops and the entrepreneurs who 
undertake the investment in the 
production of manufactured goods. 
The peasants may not afford the 
risk of depending on exportable 
crops which are subject to price 
instability while the industrialists 
may find it difficult to estimate 

the expected return o investment 
and be certain that the necessary 
capital goods and raw materials 
which need to be imported could 
be available. As a result, income 
of exporters and industrialists 
who are likely to have a higher 
marginal propensity to save will 
fall, resulting in a fall in domestic 
savings.

With the above consequences, 
it is worthwhile to ask a few 
questions relevant for this study:

•	 is Malaysian palm oil export 
earning instable?

•	 what are the sources of 
instability?

•	 can the sources be factored 
in a model so that we can 
quantify the effect and find 
solutions

OBJECTIVES

The study is carried out with its 
main objective of assessing the 
instability of Malaysian export 
revenue from palm products. If 
instable, the study specifically, 
attempts to:

•	 determine the sources of 
the instability of the export 
earnings; and

•	 examine the relationships 
between the export earnings 
and the sources affecting 
them.

LITERATURE REVIEW

A number of studies were available 
in the literature regarding export 
earnings instability in relation to 
economic growth of a country 
or factors affecting the instability 
of export earnings. In one study, 
Ozler and Harringan (1988) found 
a negative effect of real export 
instability on the growth of 26 
developing countries. This implies 
that if export is more stable, then 
these countries would show record 
economic growth. Ram (2003) also 
showed that growth in real export 
does cause real GDP growth of Fiji. 
He achieved this result when he 
examined the nature and strength 
of the causal relationship between 
real export growth and real GDP 
growth of Fiji.

Fluctuations in export earnings 
can be a concern to many analysts 
and can be caused by many 
relevant factors. In one instance, 
fluctuations in rubber and cocoa 
export earnings in Nigeria have 
raised concerns about the country’s 
future growth potentials and self-
sustainability. Due to this, Abolagba 
et al. (2010) had attempted to 
establish the major determinants 
of rubber and cocoa exports. 
Using the method of ordinary least 
squares (OLS), the findings show 
that rubber export is significantly 
influenced by domestic rubber 
production (positive), producer 
price (positive), exchange rate 
(negative), domestic consumption 
(negative) and interest rate 
(negat ive) .  An increase  in 
production will simulate an 
increase in export while an increase 
in producer’s price will lead to an 
increase in export. The increase 
in producer’s price will encourage 
maintenance of rubber farms and 
increased output. The negative sign 
of exchange rate implies that lower 
exchange rate led to increased 
exports. In the case of domestic 
consumption, its reduction will 
lead to an increase in export 

Figure 3.  Share of palm oil export revenue from total export earnings in 
Malaysia.
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supply and vice versa. For cocoa, 
the relevant factors are cocoa 
output, domestic consumption 
and rainfall.

Ti tus  (2003) found that 
there exist a strong relationship 
between export growth and 
GDP, real export, terms of trade, 
manufacturing employment, gross 
capital formation and industrial 
producer index. Meanwhile, Yusof 
and Edom (2007) analysed the 
factors influencing exports of 
timber in Nigeria with the aid of 
error correction model (ECM) 
representation procedures, using 
long-run restricted ECM. This 
analysis dealt with roundwood and 
sawnwood over 33 years (1970-
2003). There exist relationships 
among variables for both timber 
woods  as  indicated  by the 
significant ECM terms. This suggests 
that the short-run dynamic effect 
of the changes in export quantities 
of roundwood are determined by 
one-year lagged export quantity 
of roundwood, domestic output-
consumption ratio of roundwood, 
and domestic-international price 
ratio of roundwood while that of 
sawnwood is determined by lagged 
values of the official exchange rate, 
domestic consumption-output and 
world export-output ratios of the 
sawnwood.

Tariq and Najeeb (1995) had 
used data spanning from 1969/1970 
to 1990/1991 to determine the 
causes of export earnings instability 
in Pakistan. According to them, the 
causes include the commodity 
concentration of exports, the 
geographic concentration of 
exports, the ratio of primary 
products in exports, the raw 
material ratio in total exports, the 
food ratio and export quantities. 
All these variables are linked in 
a multiple regression analysis. 
Using the same approach, Tegegne 

(2000) used key determinants 
of exports such as commodity 
concentration, relative importance 
of a country’s major commodity, 
world demand conditions affecting 
the major commodity internal 
supply conditions and the relative 
effectiveness of various commodity 
agreements to determine export 
earnings fluctuations for Africa.

Ozler and Harringan (1988) 
had showed various methods 
of computing instability index 
in which they revealed some 
weaknesses. They, however, used 
a better approach called ARCH for 
computing instability index. They 
then regressed the index against 
real export divided by real GDP 
ratio, percentage of agriculture 
and raw material in total export, 
manufacturing in total export, 
chemical and machinery in total 
export.

Possible causes of fluctuations 
in agricultural commodity markets 
were determined by many other 
analysts. Myers et al. (1990) had 
determined them for Australian 
wool market using vector auto-
regressive methods, namely price 
fluctuations, quantity, revenue, 
consumer and supplier surplus. 
Nasaruddin et al. (1994) found 
two significant factors, namely 
real effective exchange rate and 
trade weighted GDP of Malaysia’s 
biggest trading partners. They 
used these factors to explain the 
performance of Malaysian exports 
using an ECM.

DATA AND METHODOLOGY

Data
Based on past studies, a number 

of relevant factors affecting 
exports of a commodity had been 
summarised in Appendix 1. Some 
of them had been determined as 

key determinants for Malaysian 
export earnings of palm oil. The 
justifications for using them had 
been clarified by the appropriate 
researchers in the past. They are:

•	 exchange rate;
•	 GDP of Malaysia’s major 

trading partners such as 
India, Pakistan, China and 
USA;

•	 price of CPO;
•	 price of soyabean oil;
•	 CPO production; and
•	 Malaysian export volume of 

palm oil.

Data for the above factors are 
graphed in Figures 4, 5, 6, 7 and 
8 respectively. From Figure 4, it 
appears that all the three variables, 
CPO production, prices of CPO 
and soyabean oil exhibit more or 
less volatility or instability. Among 
them, CPO production and price 
graphically appeared to be more 
volatile than soyabean oil price. 
Similarly Figures 5 and 6 show that 
export revenue and exchange rate 
are moderately instable. However, 
the GDP of Malaysian major 
trading partners show stability as 
they progressively increased over 
time (Figure 7) and this happens 
also for palm oil export volume 
from Malaysia (Figure 8).

METHODOLOGY

As evidence of instability of these 
selected variables, a long time 
series is needed to be appropriately 
used with GARCH1. Annual data 
spanning from 1995 to 2009 
was used and applied to GARCH 
method to measure instability of 
these variables.

After applying to the GARCH, 
a multiple regression procedure 
is adopted to assess the impact 
of each variable on the export 
earnings.

1 See Appendix 2 for explanation about GARCH.
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where	ERt = Malaysian palm oil 
export earnings (RM million),

	 GDPCt	 = �GDP of China,
	 GDPIt	 = �GDP of India,
	 GDPMt	 = �GDP of Malaysia,
	 GDPPt	 = �GDP of Pakistan,
	 GDPUSt	= �GDP of USA,
	 EXRt	 = �Exchange rate,
	 CPOPt	 = �Price of CPO,
	 PSBOt	 = �Price of soyabean 

oil,
	 POVt	 = �Palm oil export 

volume,
	 CPOPRt	 = �CPO production 

in Malaysia, and
	 et	 = �error term

These analyses were carried out 
using statistical software, Eviews, 
version 4.

RESULTS AND DISCUSSIONS

Instability of the Variables
As mentioned above, the factors 

selected as the determinants of 
export earnings instability are price 
of palm oil, price of soyabean oil, 
exchange rate, export volume of 
palm oil, CPO production and 
GDP of Malaysia’s major trading 
partners such as India, Pakistan, 
USA and China. The instability of 
these selected factors, except the 
GDP, is assessed using GARCH 
method. The estimates of the 
models are presented in Table 1. 
The GDP had clearly shown no 
instability exist, as evidence from 
the previous (Figure 7), thus no 
assessment on them was made 
using GARCH.

The instability, as proxied by the 
volatility, is measured by the sum 
(b + c) of the GARCH(p, q) model 
for variance, as stated below.

σ2
t = a + 

q


i=1

 bie2
t–i + 

p


j=1

 cjσ2
t–j + wt

The a, b and c in the above 
model need to be estimated, 
updating them simply requires 
knowing the previous forecast of 
σ and residual. The mean reverting 

Figure 4.  Time series for soyabean oil price, crude palm oil (CPO) price and CPO 
production.

Figure 5.  Time series for Malaysian palm oil export revenue.

Figure 6.  Time series for exchange rate.

The general equation for this model is:

log(ERt) = �a + b log(GDPCt) + c log(GDPIt) + d log(GDPMt) 
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+ j log(PSBOt) + k log(POVt) + m log(CPOPR) + et

0 

500 000 

1 000 000 

1 500 000 

2 000 000 

2 500 000 

0 
500 

1 000 
1 500 
2 000 
2 500 
3 000 
3 500 
4 000 

19
95

 

19
97

 

19
99

 

20
01

 

20
03

 

20
05

 

20
07

 

20
09

 

Production
(t) 

Soyabean oil price (USD/t) CPO price (RM/t) 

CPO production (t) 

Soyabean oil (USD/t)  
and CPO (RM/t)  

 10 000  

 0

 20 000  

 30 000 

 40 000  

 50 000  

 60 000
(RM million) 

Export revenue 

 19
95

 19
96

 19
97

 19
98

 19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

20
09

0 
0.5 

1 
1.5 

2 
2.5 

3 
3.5 

4 
4.5 
(RM/USD) 

Exchange rate (RM/USD) 

 19
95

 19
96

 19
97

 19
98

 19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

20
09



42

OIL PALM INDUSTRY ECONOMIC JOURNAL (Vol. 11(2)/2011)

process works only if (b + c) < 1 
and it really makes sense if the 
weights are positive requiring b > 
0, c > 0, and a > 0.

In other words, the sum of 
regression coefficients (b + c) 
expresses the influence of the 
variability of variables from the 
previous period on the current 
value of the variability. This value 
is usually close to 1.0, which is 
a sign of increased inertia in the 
effects of shocks on the variability 
of returns on financial assets.

The variables are tested for 
variability by E-views using 
GARCH(p, q) and the summary of 
the estimated coefficients (b and 
c) in the above model is shown in 
Table 1.

The instability was statistically 
significant and gave estimated 

it and trying to determine what 
caused its variability. From Table 
1, the causal variables which are 
of high variability are price of 
palm oil (CPOP), exchange rate 
(EXR), Malaysian CPO production 
(CPOPR) and price of soyabean 
oil (PSBO) with the sums of their 
(b + c) equaled 0.98, 0.9, 0.78, and 
0.75 respectively. The sum shows 
that price of palm oil is the most 
volatile variable, then followed 
by exchange rate, Malaysian CPO 
production and price of soyabean 
oil. Malaysian export volume 
(POV), however, was quite stable 
as its sum equaled 0.27.

Factors Affecting Export 
Earnings Instability

The factors  to inf luence 
Malaysian export earnings had 
been determined, namely CPOP, 
PSBO, EXR, and CPOPR. They 
will be regressed against the export 
earnings. However, the regression 
will also include other variables 
such as palm oil export volume 
(POV) and GDP of main importing 
countries, namely India (GDPI), 
Pakistan (GDPI), USA (GDPUS), 
China (GDPC), and Malaysia 
(GDPM) as they are important 
variables as determined in the 
literature review. All these variables 
were regressed against the export 
earnings using a multiple regression 
technique. All the variables are 
logged in natural logarithms. The 
result is shown below:

TABLE 1.  INSTABILITY OF THE SELECTED VARIABLES

Variable Arch (p) = b GARCH(q) = c (b + c)

Price of CPO (CPOP) 0.56 0.42 0.98

Price of soyabean oil (PSBO) 0.46 0.29 0.75

Exchange rate (EXR) -0.33 1.23 0.90

Palm oil export volume (POV) -0.19 0.46 0.27

Malaysian CPO production       
   (CPOPR)

0.78 - 0.78

Export earnings of palm oil 
   (ER)

0.33 0.64 0.97

Note: CPO – crude palm oil.

Figure 7.  Time series for gross domestics products (GDP) for Malaysia’s major 
trading partners.

values of the sum close to one. 
The volatility is greater with 
higher sum. It shows that export 
earnings (ER) variable which is 
of interest in this study is very 
volatile based on its (b + c) value 
of 0.97. Thus, it is worth to analyse 

LOG(ER) = -12.88164275 - 0.3860044887*LOG(GDPC) + 
		  (-3.96) 
	 0.06118775196*LOG(GDPI) + 
                          (0.56)

	� 0.008998387227*LOG(GDPM) + 0.05239187269*LOG(GDPP) –
		  (0.54)                                      (1.47)
	 0.02380336193*LOG(GDPUS) + 0.1529645187*LOG(EXR) +
		  (-0.58)                                    (0.77)
	 0.7513040457*LOG(CPOP) + 0.2402433044*LOG(PSBO) +
		  (9.71)                                      (2.42)
	 0.5108406121*LOG(POV) + 0.4806240527*LOG(CPOPR)
		  (1.56)                                      (1.23)

Adjusted R2 = 	 0.998156
Prob(F-statistic) = 	0.001536

The number in parentheses represents the t values.
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Figure 8.  Time series for Malaysian export volume.

The model is very significant 
due to the fact that its adjusted R2 
is close to one and its probability 
is very close to zero. Among the 
variables, the most significant 
variables affecting the Malaysian 
export earnings are CPOP whose 
t-value equals to 9.71 and price of 
soyabean oil with t value equals 
to 2.42. Both show positive 
relationship with earning indicating 
that as the prices increase, we 
can expect the Malaysian export 
earnings from the palm oil sector 
will increase. Malaysian export 
volume and CPO production 
also exhibit significant positive 
relationships with export earnings. 
Although exchange rate plays less 
role in this respect, based on its low 
t-value of 0.77, it exhibits a positive 
relationship.

For the GDP factor, GDP of 
China and the USA show negative 
relationship while that of India, 
Malaysia and Pakistan are positively 
related.

CONCLUSION

Based  on the evidence using 
GARCH model, Malaysian export 
earnings were found to be very 
instable. The instability can 
cause instability to the national 
economy as palm oil is major 
export commodity. It is caused by 
many factors. The most significant 
ones are prices of palm oil and 
soyabean oil, export volume, CPO 
production and GDP of China. 
Knowing these causal factors, it 
is important to stabilise them so 
that the earnings can be stabilised. 
However, it is quite an impossible 
task as the influencing factors; 
especially the prices of CPO and 
soyabean oil are directly influenced 
by market forces.
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GENERALIZED 
AUTOREGRESSIVE 

CONDITIONAL 
HETEROSKEDASTICITY 

(GARCH) MODEL

When adaptive methods for 
modeling the mean value of the 
variable in question were invented, 
the most widely used ones were 
the ARIMA methods (Box and 
Jenkins, 1970) and methods 
derived from them. The GARCH 
method is one of the techniques 
based on the assumption that the 
random component of the model 
shows changes in variability. It was 
developed in a simplified form by 
Engle (1982) and later generalised 
by Bollerslev (1986). The model 
was applied successively in 
modeling the changing variability 
(or volatility) of the variable in 
time series, with the applications 
being taken in large measure from 
the area of financial investments. 
After identifying an asymmetric 
relationship between conditional 
volatility and conditional mean 
value, the econometrists focused 
their efforts on the design of 
methods for the modeling of this 
phenomenon.

The GARCH method has a 
wide range of capital markets 
applications. The model is based 
on the assumption that forecasts of 

variance changing in time depend 
on the lagged variance of capital 
assets. An unexpected increase or 
fall in the returns of an asset at time 
t will generate an increase in the 
variability expected in the period 
to come.

A general GARCH (p,q) model is 
given by the following equation:

σ2
t = a + 

q


i=1

 bie2
t–i + 

p


j=1

 cjσ2
t–j + wt

where p is the degree of GARCH; 
q is the degree of the ARCH process; 
and wt a random component with 
the properties of white noise. 
Since the equation expresses the 
dependence of the variability 
of returns in the current period 
on data (i.e. the values of the 
variables e2

t–i and σ2
t–j) from previous 

periods, we denote this variability 
as conditional.

In determining the degrees 
p, q (i.e. identifying the model), 
we make use of the fact that the 
identification of GARCH is based, 
from the methodological point of 
view, on the same principles as the 
ARMA method, while the degrees 
p, q are identified by means of the 
autocorrelation function and a 
partial autocorrelation function 
of the square of residues. The 
basic and most widespread model 
is GARCH (1,1), which can be 

expressed as:

σ2
t = a + be2

t–1 + cσ2
t–1 + wt

As the variance is expected 
to be positive, we expect that 
the regression coefficients a, b, 
c are always positive, while the 
stationarity of the variance is 
preserved, if the coefficients b and 
c are smaller than 1.0.

The conditional variability 
of the returns defined above is 
determined by three effects:

1.	The constant part, which is 
given by the coefficient a;

2.	The part of variance expressed 
by the relationship be2

t-1 
and designated as ARCH 
component;

3.	The part given by the predicted 
variability from the previous 
period and expressed by 
the relationship cσ2

t–1. This 
component is termed as 
GARCH.

T h e  s u m  o f  re g re s s i o n 
coefficients (b + c) expresses 
the influence of the variability 
of variables from the previous 
period on the current value of the 
variability. This value is usually 
close to 1.0, which is a sign of 
increased inertia in the effects of 
shocks on the variability of returns 
on financial assets.

Appendix 2


