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SECTION 1

INTRODUCTION

11 OVERVIEW

The paper takes as a starting point the widely held assumption that South African prices are the dominant
fador determining the inflation in Swaziland, even though there does nat sean to be any maor study
supporting this assertion. However, despite this ladk of empirical support the link is intuitively obvious
given that Swaziland’s currency, the Lilangeni, is linked diredly to the South African Rand at parity.
Moreover, the extremely strong trade links between the two countries, espedally Swaziland' s dependence
on imports from South Africa and the fad that South African retailers operate in Swaziland with common
pricing pdicies, reinforces the view that inflation rates in the two courtries must be dosely linked." It is
estimated that approximately 50% of Swaziland's exports are destined to, and more than 8% of imports
originate from, South Africa.

The arangement under the auspices of the multilateral monetary area has rendered Swaziland's
control of its money supply ineffedive, as the Rand has continued to fredy circulate side by side with the
Lilangeni, and has aso meant that interest rates are determined in a unified market. In addition, large
fluctuations have been observed in the money supply as a large part of government revenues comes from
customs union receipts, which enters the financial system at spedfic times of the year. The @ove
observation leads to the supposition that there is no dired linkage not only between domestic interest rates
and inflation, but also between the domestic money supply and inflation.

Another generally held view is that changes in the external value of the Rand (hencethe Lil angeni)
have mntributed in part to the accéeration of the inflation rate in Swazland. Despite the high proportion
of imports from South Africa, alarge depredation of the exchange rate increases the st of all goods that
originate outside the Common Monetary Area (CMA?), such as petroleum. The exchange rate link with
Swaziland prices is not surprising as approximately 20% of Swazland’s imports are directly from the rest
of the world. This also means that foreign prices paid for inputs of goods and services from abroad and
consumed in the processof production must be converted into domestic prices through the exchange rate.

Increases in nominal wages are another fador expeded to have @ntributed positively to therisein
the pricelevel in Swaziland over the period under review. Trade unionsin Swazland play a significant role
in the wage negatiation process Since wages congtitute a very large fradion of national income and
organised trade unions are very strong, a positive relationship is expected to exist between naminal wages

and inflation. This is certainly plausible in the cae of Swaziland where trade unions would sometimes

! south African retailers often produce advertising | eafl ets which gives a price in figures, for examplethe price of asofais given as
3,000 This can be distributed in either South Africaor Swaziland where the priceis Rand.
2 CMA members are currently Lesotho, Namibia, South Africa and Swazland.



negotiate wage increases and benefits for their members without fully taking into account the e@namic and
financial conditions affecting businessat the time of wage negotiations. It can also be deduced from Graph
6 that increases in nominal wages were higher than the inflation rate in most yeas, and thus patentially

contributed to inflationary presaures in the eonomy.

12 STUDY OBJECTIVES
The objedives of this paper include the following:
¢ To identify the relevant variables influencing inflation in Swaziland, using bah theoreticd and
empiricd frameworks,
¢ To ascertain which explanatory variables are significant determinants of Swaziland inflation.
¢ Toascertain the stability of the inflation function in Swazil and over the sample period; and

¢ Toinvestigate the projeded path of the inflation rate using avail able historicd data.

13 METHODOLOGY

The period covered by the study is 1974-2000. Explanatory variables include red income, nominal money
supply, nominal interest rate, nominal exchange rates, nominal wages, and South African consumer prices.
These variables are typicd of those gplied in aher empiricd analysis of inflation in the Sub-Saharan
African (SSA) countries. Swazland prices are represented by the mnsumer price index, which is used, as
the dependent variable in the estimation.

The study employs the econometric technique of cointegration and error corredion modelling
(ECM) in order to estimate a more spedfic relationship between inflation and its determinants. The ECM,
as a tod of analysis, overcomes the problems of spurious regresson through the use of appropriate
differenced variables in order to determine the short-term adjustments in the model. Cointegration analysis
on the other hand provides the patential information about long term equili brium relationship of the model.
Since time series generally exhibit a non-stationary pattern in their levels, unit root testing as a pre-testing
device for cointegration will be carried out in order to determine the degree of stationarity. Structural
stability testing procedure will also be caried out in order to determine the behaviour of the inflation
functionin Swaziland.

The study procedls as follows. Sedion 2 provides the literature review, which dscusses in detail
the theoretica formulations of inflation as well as empiricd findings in the mntext of African economies.
Section 3 of this paper reviews the historica background of inflation in Swazland and cata trends. Thisis
followed in sedion 4 by the modelling procedure on inflation in Swaziland beginning with the model
specification and data analysis and ending with modelli ng strategy. Sedion 5 provides detail ed analysis of

the regressonresults. The paper endsin sedion 6 with some concluding remarks.



SECTION 2

LITERATURE REVIEW
21 THEORETICAL CONSIDERATIONS

2.1.1 ThePurchasing Power Parity (PPP) Theory

Underlying the PPP theory is the essumption that all goods are tradable and are physically identicd. This
theory is used to explain changes in exchange rates in terms of differentials in inflation between countries
and it suggests that in a common currency arrangement, the rate of inflation of the dominant country should
influence the inflation rates of smaller countries. In other words, it assumes that the prices of the trading
countries dould be the same when expressed in the cmmon currency, with the differential being
acounted for by tariffs and transport costs. In a fixed exchange rate regime, PPP relates the price level in
one country to that of another viathe exchange rate, and can be expressed in terms of rate of changes as:

pd = + pf
(where, pd=domestic pricelevel, e = nomina exchange rate and pf = foreign price level).

When investigating the validity of PPP in Swaziland, the expectation is that South African
inflation (as a proxy for foreign inflation), and changes in the nomina exchange rate (refleding price

changes in imports from outside South Africa), would have an immediate “pass through” effed to
Swaziland prices. Thiswill be examined in detail in Sedion 4.

2.1.2 Cost-Push Theory of Inflation

Under the oost-push theory, prices rise due to increasing cost of the fadors of production. This theory
maintains that prices of goods and services rise because wages are pushed up by trade unions' bargaining
power, or by the pricing policies of oligopdistic and monopolistic firms with market power.

Labour market rigidities and changes in the cost of labour are mnsidered a magjor cause of inflation
in developed countries, although nd considered a major cause of inflation in most developing countries. In
their studies of inflation in Africa, Chhibber and Shafik (1990) argued that “wage push inflation israrein
Africa’, largely because wages constitute only a small part of national income. However, the Southern
African Customs Union (SACU®) member countries are structurally different from most other countriesin
the continent. Not only there is a higher level of formal sedor employment, but aso there is a strong
history and tradition of organised labour in Southern Africa, including Swaziland. The stronglink between
growth in wages and inflation in Swaziland depicted in Graph 6 indicates that wages could have an

3 SACU members are currently Botswana, Lesotho, Namibia, South Africa ad Swaziland.



important cost-push element in Swazland, and that developments in the labour market are an important
fador determining the overall level of inflation in the country.

Another patential cost-push cause of inflation that could be looked at in the Swaziland context is a
rise in imported raw material prices and other goods and services costs caused hy external shocks (Ieading
toincreased foreign prices of imports) or domestic currency depredation. In the cae of rising import prices
and exchange rate depredation, the mgjor justification for including these variables is that they determine
the export competiti veness of the economy. However, in an open and import dependent economy, where
domestic inflation is largely determined by foreign prices and nominal exchange rate depredation, the
initial improvement of export competitivenessresulting from depredation may eventually be offset by the

consequent increase in prices.

2.1.3 Demand-Pull Theory

This <hod of thought postulates that inflationary presaures arise becaise of excessdemand for goods and
services resulting from expansionary monetary and fiscd policies. According to the demand-pull theory, it
is esential to prescribe the mrred anti-inflationary pdlicy despite the ongdng debate as to whether
inflation is a mnsequence of the upward push of costs, or upward pull of demand. The importance of the
debate stemmed largely from the difference between the recommendations for anti-inflationary policy to
which the two views of the cause of inflation lead. The demand-pull explanation recommends restrictive
monetary and fiscd policies whilst the @st-push explanation favours policies direded at the process of

priceformation and wage determination.

2.1.4 TheQuantity Theory of Money and Inflation

The debate between the ast-push and demand-pull theories of inflation led to the revival of the monetary
explanation of inflation, a theory developed after World War |I. Proponents of the Quantity Theory of
Money agree with Milton Friedman that inflation is ‘aways and everywhere amonetary phenomenon’ and
is produced by a more rapid increase in the quantity of money than autput. In other words, cost increases
may occur, but they are only inflationary by all owing an increase in the money supply. Thus, a monetarist
model would typicdly include rates of change in the money supply as having a positive @rrelation with
inflation and growth in real income as having a negative correlation.

2.1.5 Keynesian Theory of Inflation

The initial Keynesian explanation of inflation evolved from Keynes analysis of effedive demand. It is
based on the Keynesian saving-investment equilibrium condition that provides a dired approach to the
question of inflation in terms of the demand for and the supply of goods. According to this theory, inflation



occurs when demand exceeds the potential output of the economy. In Keynes analysis, the difference

between aggregate demand and paential level of output at full employment is termed the inflationary gap.
The second Keynesian approach to price determination emphasised the importance of wage and

salary costs in influencing the price level. This theory is therefore another version of the demand-pull and

cost-push theories.

2.1.6 Inflation and Expedations

Expedations of future inflation are another important determinant of inflation. Two categories of
expedations can be outlined in this regard, namely adaptive and rational expedations. According to
rational expedations, both households and firms form their expedations of inflation based on recently
observed inflation and this may affed the general pricelevel. Proponents of the theory maintain that prices
are rising because people exped them to rise and they expect them to rise because they have seen them
rising. Rational expedations theory of inflation, on the other hand, assume that people use dl the available
information including that about current policies to forecast the future. The basic nation of the advocates of
this theory is that if policymakers are credibly committed to reducing inflation, rational people will
understand the commitment and quickly lower their expectation of inflation.

2.1.7 Recent Theoriesof Inflation

Literature on recent theories of inflation that have anerged in the past few yeas emphasised the role played
by politicd stability, pdicy credibility and the reputation of the government and the politica cycles in
determining o explaining inflation. According to Selialia (1995), this emerging literature on inflation has
come to be known as the politicd eamnomy approach to maaoewnomic policy. These recent theories of
inflation have shifted attention away from traditional direct economic causes of inflation, such as money
creaion, towards political and institutional determinants of inflationary presaures. However, these theories
have been criticised as they are theoretical and put emphasis ailmost exclusively on industrial countries.

Since these factors are unquantifiabl e, they will not be mnsidered for estimation purposes in this gudy.

2.1.8 Structural Factors

Structural fadors are dso believed to influence the rate of inflation in Swazil and. Examples of these are the
weaher conditions, and protedive industrial and trading policies of the government. It can be agued that
government protects infant industries from intra aurrency areatrade and regulates domestic marketing o
agricultural products by quantitative import restrictions through import permits or licensing. These policies
are believed to have created mongpolistic and oligopolistic structures of firms, which usually set their



prices well above border prices. The genera feding is that these policies may be highly inflationary as
prices of some of the controll ed items have risen quickly in Swaziland.

Weather conditions, crop failures or drought are some of the structura fadorsthat are dso believed
to have a direct impad on the inflation rate in Swaziland given that food items carry the biggest weight in
the computation of the CPI (24.5%). During good weather (rainy agricultural yea), prices are in general
expeded to fall in the future and vice versa. For example, a rise in Swaziland’s inflation rate during the
year 2000 is believed to have been partially a result of the floods experienced during the first threemonths
of 2000. Since these variables can not be eaily quantified, and their impad is only significant in one-off
periods, it was decided not to include these variables but to assgn, where gpropriate, structural dummies

to acount for their effects.

2.2 EMPIRICAL EVIDENCE

Several empirical studies have undertaken to identify the posdgble determinants of inflation in developing
countries including African countries. In this section, the findings of some of the studies will be reviewed
particularly those beaing some relevanceto the cae of Swaziland.

A study by Saini (1982) showed that the monetarist explanation of inflation does not aways fully
acord with the experience of the six Asian countries examined in terms of its implication for pdicy. The
available empirical evidence may not be fully applicable to the African context for a variety of reasons,
policymakers may be forced to reorient and recaibrate other aspeds of pdicy such as those relating to central
government budget policies and exchange rate setting pradices. Rwegasira (1977) provided evidence to
suggest that the dharaderisation of inflation as a monetary phenomenon is unsatisfactory in the cae of
Tanzania. It is probable that monetary fadors, which may be shown to be statisticdly significant in
determining the rate of inflation in Africa may be refleding structura difficulties associated with the
development process Hence, it would be the arrection d these difficulties that would eventually lead to a
moderation of inflationary presaures.

Some of the studies have atempted to estimate the causes of inflation from a structuralist and
monetarist perspedive. Chhibber et al (1989) developed a detail ed econometric model that models both
monetary and structural factors of inflation in Zimbabwe. The study showed that nominal monetary growth,
foreign prices, exchange and interest rates, unit labour costs and red income ae determinants of inflation

in the country.

Canetti and Greene (1991) used Granger and Pierce causality testsin order to investigate the role of
domestic money supply on inflation in six African countries. This procedure was a complete departure

from the @mmon application of an econametric model. The model fitted reesonably well and the results



showed that growth in money supply (and the nominal exchange rate) had a significant casual influence on
inflation. The findings also lent support on the isaue of the exogeniety of the money supply.

Attempts to test the theoretical framework of PPP, or the law of one price, indicates that PPP does
perform better for countries which are geographically close and trade linkages are high. Testing the PPP
hypothesis within the context of the CMA countries of Southern Africa Selialia (1998) found some
evidence in support of the PPP hypothesis. According to the findings, about 75% of the inflation rate in
Swaziland may be explained by that prevailingin South Africa. Historicd data dso reveded that theratein
the two countries were dmost identical from 1980 till 1988. The results are nat surprising given that
Swaziland has grong trade links with South Africa and both are members of SACU. Swazland’s imports
from, and exports to, South Africa currently stands at about 80% and 50%, respedively. Swaziland also has
a fixed exchange rate mechanism with South Africa under the provisions of the CMA, and this would tend
to make the “passthroudh” effed of foreign prices even greder.

Piers and Tsidi (1998) tested for stationarity and employed cointegration analysis in order to identify
both short and long run price relationships. The study covered the 1974-88 period using quarterly data. The
findings showed evidence of cointegration between the Swazi and South African inflation, money suppy
growth and the external value of the Rand/Lilangeni. The eror corredion term was sgnificant and this term
estimated the feedbadk in the aurrent period from the previous time period (quarter) disequili brium, which in
that study was very small at 0.6%.

Gaomab 1l (1988) employed a general to spedfic method using an unrestricted autoregressive
distributed lag model, stationarity testing, cointegration analysis and error correction modelling to
distinguish clealy between short run and long run pricerelationships. The model incorporated awide range
of variables applicable to the Namibian situation, such as red income, broad money supply, hominal
interest rate proxied by the prime lending rate), the nominal exchange rate of the Namibian Dollar against
the US Dollar, and foreign prices as represented by the South African and American CPIs.

The results were astrong “passthrough cointegrated relationship of 49% between South African
and Namibian prices. The danges in Namibian broad money supply were dso significant, with 8%
influence on Namibian prices, The aror corredion term was —113% and Hghly significant, which indicated

amore than 100% feeadback from the previous yea disequilibrium into the short run dynamic process

The gproac in this gudy follows closely the gproach by Gaomob Il (1998). There is a valid
reason for following the same gproach since both Swazland and Namibia ae heavily dependent on South
African imports, and both countries are members of the CMA. Both are relatively open econamies and are
highly affected by regional and international economic developments, notably price movements in South

Africa



SECTION 3

HISTORICAL OVERVIEW OF INFLATION IN SWAZILAND

AND DATA TRENDS

3.1 HISTORICAL OVERVIEW

The history of Swazland inflation dates badk to the independence ea of 1968 when the country did not
have any income and expenditure statistics. It was therefore not possble for the muntry to design the index
based on known locd consumption patterns. During this period an artificial index was compil ed based
assumed consumption patterns determined from other countries that were exhibiting similar consumption
expenditure behaviour. At the beginning all estimates were made on the basis of the cost of living for low
wage earning Swazis but only in the urban areas of Mbabane and Manzini. This index was subsequently
known as index “B” whilst index “A” was compiled to show cost of living changes for middle and high
income groups using prices colleded from Mbabane only. Index “B” was therefore used to measure
Swaziland inflation during this period up to 1987.

In 1988 the Central Statisticd Office (CSO) started compili ng a series of consumer priceindices
which were based on the results of a household income and expenditure survey conducted in 1985. The
CSO was now able to cdculate price indices acmrding to consumption patterns in Swaziland and three
price indices derived from the low income group defined as those earning lessthan E2,400 per annum,
cdled “Index B”, followed by the middle and Hgh income group comprising those earning between
E2,400-E8,760 per annum, this was cdled “Index A”. A new income group cdled “All Income Groups’
was introduced during this period. This index covered people who were earning E27,480 per annum and it
was a combination of Indices A and B.

Another Household Income and Expenditure Survey was conducted in 1995 by the CSO to ensure
that the CPI refleds the true picture of changes in the prices of goods and services purchased by the
average household. A new basket was instituted comprising new weights and a larger number of items. For
example, the weight for “Food’ dedined to 24.6% in 1995 from 30.7% in 19B5. Another important index
“Transport and Communications’ in the basket also dropped drastically to 8.2% from 16.1%. The weight
given to “Housing” grew significantly to become the second highest weight in the basket to 15.9%. The
weights for “Alcohol” and “Personal Care” both fell to 0.888% and 0.709%, respedively. “Miscellaneous’,
“Fuel and Power” and “Education” were the other categories where weight showed an increase in the 1995
basket.



Table 1: Composition of the Swaziland CPI: Weightsin 1985 and 1995

Category Weight

1985 1995
1. Food 30.693 24.548
2. Alcohd & Tobacm 2973 0.888
3. Clothing & Footwear 10.101 9.897
4. Housing 7.486 15944
5. Fuel & Power 3.379 5.860
6. Furniture & Appliance 8.774 8.669
7. Househdd Operations 7.800 4.579
8. Hedth Care 1.754 1.723
9. Transport & Communicaions 16.099 8.223
10. Leisure 3.922 4.355
11 Educaion 3.329 7.155
12. Persond Care 1.455 0.709
13. Miscdlaneous 2.235 7.449

Table 2: Comparison of the Swaziland and South African CPI: Weightsin 1995

Category Weight
Swaazland RSA
1. Food 24.548 1948
2. Non-Alcohdlic Beverages - 0.82
3. Alcohol & Tobac®m 0.888 221
4. Clothing & Footwea 9.897 5.07
5. Housing 15944 2245
6. Fuel & Power 5.860 3.54
7. Furniture & Appliance 8.669 4.34
8. Household Operations 4579 4.87
9. Hedth Care 1723 5.81
10. Transport & Communicaions 8.223 16.86
11 Leisure 4.355 2.87
12. Education 7.155 1.82
13. Persona Care 0.709 3.08
14. Miscdlaneous 7.449 6.78

Although weight on Food in the Swaziland basket dedined from 30.7% to 24.6%, it still showed higher
weighting than the South African basket that reflected 19.5%. The highest weight in the South African
basket was “Housing” with 225% against 15.9% in the Swazland basket. The South African basket also
refleds “Hedth”, and “ Transport and Communications’ as very important. “Hedth Care”, and “ Transport
and Communications’ have 5.8% and 16.9 percent compared to 1.7% and 82% in the Swaziland basket,
respectively. For more detail s on weighting seeTables 1 and 2above.
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3.2 DATA TRENDS
It is important to reproduce the inflation trends for analytica purposes by comparing them with the trends of

the other variables

3.2.1 Swaz Inflation and South African Inflation

The visual examination of Graph 1 of the two inflation rates shows that prior to 1988, the inflation rates of the
two countries had a positive relationship and were therefore moving in the same diredion. The of annual
inflation in Swaziland is largely determined by the developments of the South African economy in view of the
close integration of the two econamies. Moreover, total consumption in Swazland contains a high proportion
of imports from South Africa However, after 1988 the Swaziland inflation began to take adivergent pattern.
Factors responsible for driving developments in prices in dfferent directions in Swaziland and South Africa

are beli eved to be asfoll ows:

¢ The different weights assgned to each product that reflects different consumption habits (for
example, the food index has a weight of 24.5% in Swaziland compared to 19.5 % in South
Africa).

¢ Pricing of goods and services produced in Swaziland (for example, educaion, housing,
domestic operations (there was a considerable increase in wages for domestic servants after
several yearsin which the gazetted minimum wage had na been adjusted) and fuel.

+ Different rates of tax imposed on different products have somewhat contributed to the
divergent inflation rates in the two countries. In the late mid-nineties the VAT has been
introduced in South Africa axd has been maintained at 14% whil st sales tax in Swaziland was
at 12% until July 2001 when it was increased to 14 percent.

+ Price ontrols on locdly produced and imported goods sich as eledricity (although a bulk of
the dedricity is imported from South Africa decisions on price increases are taken in
Swaziland and do not necessarily refled prices by ESKOM). The government sets prices of
milk, bread, and fuel, despite the fad that the price of the latter is also influenced by many
fadorsincluding the levy onfuel.

¢ Politicd dedsions that have an impad on the price level, for example, restrictions on
importation of certain products (some price-controlled items have risen quickly in Swaziland
than in South Africa).

¢ Posgble arors may be present in the price wlledion methods, coverage, weights and
weighting patterns, item and oulet substitution, the transcription and computation d the
Swaziland CPI.

However, the relationship between the inflation rates of the two countries resumed in 1995. This

was partly due to the increasing importance of changes in food prices onthe overall South African inflation
basket.

11



Graph 1. Swazi Inflation and South African Inflation
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3.2.2 Inflation and GDP Growth

Comparing Swaziland inflation rate against the growth rate of red GDP, one would exped a negative
relationship as dictated by economic theory. A visual inspection d Graph 2-inflation rate plotted against
red GDP for the period 1974 to 2000 using annual figures indicated a very inconclusive picture. For the
period 1974 to 1985, inflation rate seamed to be erratic, cyclicd and higher than red GDP growth. A
posshble explanation would be that there is no relationship between the two variables. In fad the inflation
rate remained above real GDP growth for the whole period under review except for yea 1975, 1986 and
1989 where red GDP growth was higher than the inflation rate. Clearly from this graph, one can conclude
that Swaziland is not pursuing policies tailored to addressthe e@nomic situation in times of high inflation
rates or otherwise. This has resulted in high inflation rates, as no corredive measures were undertaken
whilst red GDP continued to post low growth rates.
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Graph 2: Inflation and Real GDP growth
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3.2.3 Inflation and Money Supply (M 2)

Broad money supply, M2, showed considerable expansionin 1975, 1978 and 1998 and low growth ratesin
1976, 1979 and 195. M2 growth remained stable in 1992 1996-1999 and recorded negative growth in
2000. The eratic manner of M2 growth in Swaziland is due to disproportionately large dfects of
government deposits on government revenue from SACU receipts. At times M2 grows dramaticaly whilst
in other periods growth is dow or negative. The periods of high monetary growth from the mid-1970s to
the late 1980s coincided with a high inflationary trend, athough this does not appea to be case in the
1990s. Infad, in the ealy nineties M2 and inflation were acually moving in different diredions. When M2
increased the inflation rate was experiencing a slowdown and vice versa. Although statisticd methods
indicate a ¢ose wrrelation between changes in money supply and the rate of inflation, Swaziland can not
control its M2 due to her membership to the CMA. Under the CMA arrangement, the Lilangeni and the
Rand are pegged at parity. In this regard, Swazland has limited control over its M2, as rand notes and coins
circulate fredy and interest rates are determined in a unified market. From Graph 3, it is difficult to tell
whether there is arelationship between M2 and inflation.
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Graph 3: Inflation and M2 Growth
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3.24 Inflation and the Prime Lending Rate

There is supposed to be a positive relationship between the inflation rate and the nomina prime-lending

rate acording to theoretical expedation. There seamed to be a ¢/clicd movement of the inflation rate

whil st the prime-lending rate is gable for the period 1974to 1980 (seeGraph 4). However, the period 1987

to 2000, nominal prime lending rate remained higher than the inflation rate prevailing in the same period

and this development cannat be explained by theory. In fad, there is a gap as the inflation rate is falling

whil st the prime-lending rate is rising.

Graph 4: Inflation and the Prime Lending Rate
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3.25 Inflation and the Nominal Exchange Rate

According to the simple purchasing power parity model, not only will inflation from South Africa (with whom
the exchange rate is fixed) diredly affed inflation in Swazland, but so will changes in the external nominal
exchange rate. Moreover, as can be seen from Graph 5, there does ®eam to be asimple straightforward
relationship between changes in the nominal exchange rate and the rate of inflationin Swazil and. As expected,
a depredation seams to be aswciated with generally higher levels of inflation, than that prevailing at a time
when the aurrency is dable. Whilst it is true that Swazland imports about 80% of her goods from South
Africa, it isaso true that the remaining 20% of the Kingdom’s imports come from countries outside the CMA,
which is directly affeded by exchange rate movements. Of the 80% of imports bought from South Africathere
is an unknown proportion, which South Africa imports from the rest of the world, which again is influenced
by the exchange rate devel opments. Also, changesin international prices, notably oil, have an impact over and
above that of the exchange rate, since even foreign prices must be converted into damestic prices through the
exchange rate.

Graph 5: Inflation and the Nominal Exchange Rate
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3.2.6 Inflation and Nominal Wages

Economic theory postulates a large degree of interdependence between wages and prices. The positive
relationship between nominal wages and inflation isillustrated in Graph 6 An increase in wages corresponds
with higher inflation throughout the 1974-2000 period. This s®eams reasonable since eery time the
government announces a @st of living adjustment for civil servants, prices of goods and services are ajusted
immediately by retail shops. Graph 6 also tell s us that we muld be having what is known as the wage-spiral —
a situation whereby wages rise because prices rise and prices rise because wages rise. However, in this sudy
we will support the schod of thought that maintains that prices rise due to rising cost of facors of production
(of which labour is the major component). Propanents of this theory maintain that the st of goods and

services rise because wages are pushed up by trade union’s bargaining power.

Graph 6: Inflation and Nominal Wages
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SECTION 4

MODELLING INFLATION IN SWAZILAND
41  MODEL SPECIFICATION

From the aove theoretical and empiricd discusson, the inflation function for Swaziland can be specified in

the following manner:-

In Pt =Ina+,31|nYt +/32 In Rt +,B3In Et +/34 Ith +,85InSPt +/36 InWt + Ly
whereut =NID (0;02) 4.0

In the bove equation, P represents the Swazil and consumer prices; Y isred income; R and E are the nominal
interest and exchange rates, respedively; M is the nominal money supply; SP represents the South African
consumer price index; and W is the average nominal wage index. Table 3 provides the full definitions of

variables obtained from data sources.

Table 3: Data Definitions of Variables

Variables Definitions
P Swazland Consumer Priceindex (at 1990= 100)
Y Red GrossDomestic Product at 1990 constant prices

(Millions of Emalangeni) — adjusted by the Swazland CPI
Nomina Prime Lending Rate

E The value of Lilangeni against the US Dollar (Nominal)
Broad Money Stock in Swazland — notes and coins outside the
Banking system + Demand Deposits + Savings + Time Deposits
SP South African Consumer Price Index (1990= 100
w Average Nominal Wage Index (1990= 100)

All the mefficients on the variables are expeded to have apasitive sign, except for real income. Whilein a
monetarist model red income would be expeded, a priori, to have anegative sign, it is also an empirical isaue

depending an the nature of the economy. All variablesin the eguation are expressed in alog-linea form.
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The reason for the inclusion of the South African CPI is necesstated by the fact that South Africastill remains
Swaziland’s main source of imports and its main market for non-traditional exports. As mentioned ealier,
over 50% of the Kingdom’s export commodities are sold to the South African market and over 80% of its

imports originate from that country.

4.2 DATA ANALYSIS

The most important concern here stems from the nature and avail ability of data. A longenough time series
for some of the relevant variables was nat available. Spedfically, grossdomestic product (GDP) figures are
onannual basis and the latest GDP data available are for the yea 2000 and the longest reli able series begin
in 1974. Therefore, the use of quarterly datain the cae of Swaziland was not possble.

All the figures of the data alleded are expressed in millions of Emalangeni, unless otherwise
stated. The data are annual, covering the period of 1974 to 2000, or a total of 27 time series observations.*
The dataon P, Y and W were obtained from the Central Statistical Office (CSO) of Swaziland. The R, E
and M variables were obtained from the “Quarterly Reports’ of the Central Bank of Swaziland. The dataon
SPwas taken from the “Quarterly Bulletin” (various isaues) of the South African Reserve Bank (SARB).

Traditionally, GDP is employed as an income measure. ldedly, a GDP deflator would have been
more gopropriate measure for deflating nominal figures. We dhocose to use the CPI, though this choice is
determined to a greater extent by the fact that the CPI is the only price data series avail able for Swazil and.
Using a CPl measure is aaceptableif it isatrue refledion of the real prices facel by the consumers.

4.3 MODELL ING STRATEGY

4.3.1 Stationarity and Non-stationarity

The importance of the concept of stationarity arises from the fad that virtually all the entire body of statisticad
estimation theory is based on asymptotic convergence theorems i.e., the week law of large numbers, which
asume that all data series are stationary. In red life, however, non-stationarity is extremely common in
maaoeconomic time series auch as income, consumption, money, prices and trade data. Treaing non-
stationary series as if they were stationary will bias the Ordinary Least Squares (OLS) and thus result in
misleading economic analysis. For example, the model will systematicdly fail to predict outcomes and can
also lea to the problem of spurious (misleading) regressons where R-squared is approximating unity, t and
F-statistics look significant and valid. In essence, the problem lies with the presence of spurious regresson

that arises where the regresson of non-stationary series, which are known to be unrelated, indicaes that the

4 Because of the short data series, the regression results siffer from insufficient degrees of freedom. An attempt to increase the
degrees of freedom was made through the deletion of datisticdly least significant or less relevant variables in the various
regressons.
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series are arrelated. Hence, there is often a problem of falsely concluding that a relationship exists between
two unrelated non-stationary series. This problem generally increases with the sample size, andis nat normally
solved by including a deterministic time trend as one of the explanatory variables in order to induce
stationarity.

In order to avoid the spurious regresson problem, with its related non-stationary pattern of the
variables, differencing has becme the common method of bringing nan-stationary series to stationarity. A
variable is said to be integrated of order one, or 1(1), if it is dationary after differencing ance, or of order two,
I(2) if differenced twice. If the variable is dationary without differencing, then it is integrated of order zero,
1(0). The value of the mean of a stationary series isindependent of time, and thus no matter at what point in its
history the series was examined we would always recover the same information about its gructure. In contrast,
anon-stationary series contains a dea time trend and has avariancethat is not constant overtime. If aseriesis
non-stationary, it will display a high degree of persistencei.e. shocks do not die out.

A graphical representation reveds a striking graphical diff erence between 1(0), 1(1), and 1(2) variables.
Appendix 2.1 showsthevariablesP, Y, R, E, M, SP, and W. All the series, except for R, exhibit either upward
trending movement over time. R shows a we& stationary pattern, although it aso shows a @ntinued, albeit
slow, trend over the estimated time period. Differencing all the variables (see Appendix 2.2) shows no
evidence of trending in any of the variables, except for E that continues to exhibit an upward trending
movement. The large volatility in the movements of the series suggests the presence of outliers and structural -
breaks in the differenced trends. Differencing all the variables again twice (see Appendix 2.3) gives areliable
picture of stationary variables, since the trends are fluctuating around the zro level. This suggests constant
means and variances compared to the first differenced variables which fluctuated widely around non-zero
variables. A visual inspedion of the graphs tentatively suggests that al the variables appea to be & least 1(1)

or higher. The following unit roct testing wil I, however, vali date this conclusion.

4.3.2 Unit Root Testing

Having established the vector of variables of interest we now consider the order of integration (or stationarity)
of each series using the Augmented Dickey Fuller (ADF) unit root tests.” This is a ‘t’ test that relies on
rejeding the hypathesis that the series is arandom walk in favour of stationarity. This requires a negative sign
and significant test statistic. The tests for integration of order zero I(0) are caried out on the level of the
variables and the tests for integration of order I(1) and 1(2) are caried out on the first and second dfferences
of the variables, respedively.

5 All the unit root testing was carried out on E-Views 3.0.
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The results of the tests and the relevant criticad values, as well as the number of lags to get rid of serid
correlation, are provided in Table 4 below.

The results show that al variables have a unit roct in their levels in the presence of structural breaks,
thus indicating that the levels are non-stationary. The first differenced series of P, Y, R, M, SP, and W,
however, clearly rejeds unit roats suggesting that the differenced variables are dl stationary. The variable E
becomes gationary after diff erencing the seriestwice. The unit roat testing has been cdculated using the ADF
unit root formula taking into account the intercept and the time trend and the lags to get rid of any serial
correlation problems. Thisis plausible given the fad that all the series semto contain atrendin their levels.

We could have confirmed the unit rocot testing results by carrying out further tests, such as Sargan-
Barghava Durbin Watson Statistic (SBDW) and Phillips-Perron (PP) tests. The ADF tests tend to have low
predictive power when the series is correlated at higher order lags, that is, the ADF test is valid only if the
series follows an autoregressve (AR) process The other tests, however, show greder bias in terms of finite
samples, such as the one being studied. Thus, the unit root testing results of the ADF tests are treded as
reliable, and hence it would seem reasonable to proceed on the basis that all variables are I(1), except for E

whichisl(2). Table 5 provides the alditive dummies for the period urder review.

Table4 ADF Testsfor Unit Roots (Order of Integration)

Variables Test Statistic Longest Lag Order of Integration

P -0.07 2

DP =377 1 1(2)
Y -2.44 2

DY -3.36* 2 1(2)
R -2.80 3

DR =377 4 1(2)
E 0.50 4

DE -3.09 1

DDE -5.05+* * 2 1(2)
M -0.84 2

DM -3.48* 1 1(2)
SP -1.89 2

DSP -4.38** 2 1(2)
w -2.74 5

DW -3.97* 2 1(2)

Notes: Rgject at 10% (*), 5% (**) or 1% (***) significance levels.
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Critical Valuesfor Unit Root Tests

At 1% -4.39
At 5% -3.61
At 10% -3.25

After estimating equation, inclusive of the above mentioned dummies, al of them, save for D85,
proved to be insignificant in the overall equation and were thus excluded from subsequent analysis on the
inflation function in Swaziland. The final preferred long-run equation was Equation 3.0 with the aldition of
the dummy variable, D85.

Table5: Dummy Variables

D85 Sharp depredation d the Lilangeni in 19&

D88 Restrictive Monetary Policy of South Africafrom 1988 omards
D92 Drought of 1991-92

D98 Asian Crisis of 1997-98

4.3.3 Cointegration Analysis
This analysis tests whether if variables are integrated of the same order, alinear combination of the variables
will also be integrated of the same order or lower order. The idea behind cointegration analysisis that although
maaoeconomic variables may tend to trend upand down over time, groups of variables may drift together. If
there is me tendency for some linea relationships to hdd among a set of variables over long periods of
time, then cointegration analysis helps us to discover it. Engle and Granger (1987) pointed out that a linear
combination of two o more non-stationary series may be stationary. If such a stationary, or 1(0), linea
combination exists, the non-stationary (with a unit root), time series are said to be mintegrated. That is, they
are individually non-stationary, integrated of the same order but their linear combination is integrated o a
lower order. The stationary linea combinationis cal ed the mintegrating equation and may be interpreted as a
long-run equilibrium relationship between the variables.

Cointegration provides a means of partitioning the evolution of time series data into its components:

¢ Longrun equilibrium charaderistics (the cointegrating vedor)

¢ Short run disequli brium dynamics

Here we have adired link between cointegration and the so-cdled error (or equilibrium) corredion
model. Therefore, cointegration allows us to include a @mbination d long and short run information in the
same model. This helps us to cover some drawbacks associated with the loss of information from simple

attempts to achieve astationary series, for example, by differencing.
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The procedure for cointegration followed in this paper is the Engle-Granger (E-G) approadh. The
limitation of the E-G approad is applicable when more than two variables are involved in the model.
Nevertheless in spite of its limitations, it is a widely used method for its smplicity and straightforward
application. The Johansen Maximum Likelihood procedure is an ided approach to estimate when there ae
more than one wintegrating vedors or variables in the cae of Equation 4.0. Since this approach is complex
and dfficult to estimate, it was preferable to use the E-G approadh in this gudy.

The static long-run Equation 4.0 is first estimated inclusive of the one significant dummy variable,
D85 (seeAppendix 3.1). As evidenced from the gopendix, the broad money stock, the prime lending rate, and
red income were the only variables found to be highly insignificant, with coefficients sowing a 3.2%, 2%
and 2.8% effects on prices, respedively. At this juncture, the variable deletion test was carried out (see
Appendix 3.2), and based on the results it was considered appropriate to exclude the insignificant variables
from Equation 4.0. The insignificance of the prime lending rate and money supply is not unexpeded since
Swaziland has very little discretionary monetary and exchange rate pdicies under the existing arrangements
and agreements, which bind it closely to the South African economy — mainly the CMA agreement. A
combination of fixed parity in the aurrencies and full freedom of capital to move between the CMA member
states means that the Central Bank of Swaziland is unable to control the money supply in Swazland. Money
Supply cannot be measured with certainty; neither the Central Bank can pursue an independent interest rate
policy because the ensuing movements of funds would frustrate it. Consequently, the inflation rate is largely
taken from South Africa because there is no monetary policy capadty in Swaziland for a significantly
different outcome.

It is noticedle that the income elasticity is nat only insignificant but also positive. This finding
supports the view that in Swaziland the dfeds of higher real income on raising the price level outweigh the
impad that the increased suppy of goods and services can have on curbing price rises. This is certainly
plausible in the Swazland context, because alarge propartion of output, such as commercial agriculture and
manufaduring is grongly geared towards production for export, and hence growth in these sectors does not
provide alditional goods and services for the domestic economy. This may also indicae that demand-pull
effeds on prices from rea output are more important than the monetary effect. This supports the initia
Keynesian explanation of inflation that evolved from Keynes analysis of effedive demand. According to
theory, inflation occurs when demand exceaeds the potential output of the eonamy. In Keynes analysis, the
difference between aggregate demand and potential level of output at full employment is termed the
inflationary gap.

The insignificant impact of red income on inflation can be further explained by the fad that in
Swaziland there ae few firms and public enterprises that may have important price setting powers in the

country. Such oligopdistic or monopolisticdly competitive eawironment engenders inflation, because
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imperfedly competitive firms tend to ask a higher pricefor their products than would have been the caein a
competitive market. In other words, prices that are determined urder imperfectly competitive mnditions are
less ensitive to changes in demand than prices determined in more competitive markets. Hence, it can be
concluded that palicies that would promote more competition, or a“level playingfield”, in the emnomy could
also increase e@nomic growth and may result in significant declinein prices.

The final preferred long-run equation using the full sample period is as foll ows, with their respective
coefficients and t-valuesin parentheses (see &so Appendix 3.2).

Py =0.621 +0236E, +0385SP; +0411W; +0.072D85,
[506]  [5.48] [5.66] [8.69] [2.90]

R2 =0999 F(523)129040.000] DW =164 N =27

X 2 (12)LM test =23.29210.025] X 2 (11) ARCH test =9.38830586]
41

It is noticeale that all the dasticities in Equation 4.1 are significant and have the expeded signs. The
high R-squared of close to unity indicates the high degreeto which variationsin the pricelevel is explained by
variations in the explanatory variables. The F-statistic, with a p-value of zero, indicates the joint significance
of the explanatory variables. The LaGrange Multiplier Statistic (LM-tests) of no serial correlation and the
Autogressive Conditional Heteroscedasticity (ARCH) tests of homoscedasticity were caried out. The results
show that they could not be rejeded at 5% significancelevel.

The dummy variable is also significant at the 5% level, suggesting that the depredation of the
Lilangeni in 1985 had a significant impad on prices: they were 7.2% higher in the post-1985 period. It would
be alvisable at this sage to refrain from interpreting the coefficients of the explanatory variables, as a
cointegrating relationship has to be established first. As mentioned earlier, if there is a mintegrating
relationship in the adove equation, then it becomes valid for a longrun interpretation of the price level in the
Swaziland economy. Hence, the procedure is to dotain the residual in Equation 4.0, which should be 1(0), or
stationary, in its level in the cae that the variables in the equation are dl (1) and are mintegrated. The
stationarity of the residual from the long-run equation is thus tested using the ADF testing procedure, but
excluding the trend and the intercept.

A/,lt =—0.676/,lt -1
[—3.7194]

R2 =0.3897 DW =199; N =26;
F (serial correlation (1,24) test =0.3149[0.9216]
4.2
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The Dickey Fuller Statistic, obtained from the integration procedure on equation 4.2 is—3.7194, and
the LM statistic indicates no serial correlation without the aldition of lags to corred for serial correlation.
Comparing the results at the 5% and 10 critica values of —2.985 and —2.6318 respectively, indicates that the
null hypothesis of a unit root in the residuals can be rejeded convincingly at bath levels, thus leading to the
conclusion that the residuals are stationary and integrated of order zero or 1(0). The residuals also appear to be
stationary when shown graphicdly (see Appendix 3.2).

The @owve conclusion leals to the ressonable expedation that a long-run function exists in the
estimation of the inflation function in Swaziland. Thus, it can be reasonably assumed that an error corredion

representation existsin the egquation as well.

4.3.4 Error Corredion Modeling (ECM)
The eistence of at least one mintegrating vedor among the variables implies that an ECM can be estimated.
Th ECM approach used here is useful for the formulation of a short term price aljustment model, which
models changes in Swaziland prices in terms of changes in the other variables in the model, and the
adjustment towards the long run equilibrium in ead time period. This draws upon the aror corredion
formulation, which isthe counterpart of every long run cointegrating relationship.

The error correction model took the form:

AP,[ =a+BlEt +AB2Et—l +A[33SPt +A/34SPt_l

OB Wy +ABgWy g —By My g *&

where‘r-:t =N|D(0,O‘2) 4.3

All variables were entered in first difference form, with the exception of E, which was entered in

seaond dfference form. In this equation, #t—1 isthe lagged error corredion fador, given by the residuals

from the static cointegration Equation 40, including the dummy variable. In other words, #¢ , isthelong run

information set, represented by what economic theory posits as the equilibrium inflation behaviour. It is a

stationary linea combination of the variables postulated in theory. It is a wintegrating vedor. The coefficient

of A7 shows the speed of adjustment to long run solution that enters to influence short run movements in

inflation. It should be negative and less than unity in absolute terms, since we do not exped a 100% or
instantaneous adjustment. The initial estimation was caried out with one lag onead variable (see Appendix

3.4) due to the small number of observations and also because lags of two or more produced meaningless
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results and led to serial correlation. On the basis of this broadly spedfied error correction model, the terms
with insignificant coefficients were progressvely eliminated from the eguation (starting with those with the
lowest t-ratios) in order to achieve a parsimonious model. The lags of al the variables (except for the
exchange rate) were thus excluded from the eguation, as they were either insignificant or wrongly signed.
Hence, the following results are produced in the foll owing equation of a short run ECM.

AP, =0007 + 0050AE , +0212AE | _; +0536ASP, + 0.411AW, — 0201AW, ; — 03704,
[034]  [114] [2.87] [3.70] [4.33] [—2.04] [—2.39]

R2 =0.766 F(7,19)9.847[0.000] N =26
F (1,18) Serial Correlation = 0.0126[0.911]
F (1,15) Heteroscedasticity = 7.461[0.761] 4.4

The equation shows that all the short run impacts are @rrectly signed, according to theoreticd
expedations (with the exception of changes in lagged nominal wages, which has an unexpeded negative
sign). The dchanges in the lagged exchange rate, LDE, average nomina wage, DW, and the South African
inflation, DSP, are statisticdly significant at the 5% level. The dhange in the exchange rate, DDE however, is

insignificant in the ECM equation. Dropping the insignificant DDE variable from the ECM equation therefore
yields the final preferred equation (Equation 4.5).

AP = 0015 + O15IAE, _, + 0544ASP. + 0402AW, — 0213AW, _, - 0421y, 4
[0.73]  [2.94] [3.73] [4.21] [—215] [—2.70]

R2 =0.749 F(7,19)113690.000] N =26
F (1,18)Serial Correlation = 0.012§0.911]] (1,15) Heteroscedasticity = 7.4610.761]

X 2(2)LM test =13529[0.332] X 2(10) ARCH test =9.657[0.471] 45

Equation 4.5 shows that the dhanges in the lagged exchange rate, LDE, South African inflation, DSP,
and the average nomina wage, DW, are statistically significant at the 5% level. The R-squared, which
measures the “goodhessof fit” of the equation is stisfadory at 75%, indicaing that 75% of the variations in
the Swaziland inflation rate ae explained by variations in the changes in the lagged exchange rate, the
inflation rate in South Africa the average nominal wages, and the residual error term. The F-test statistic of
11.4, with ap-value of 0.00, indicaesthat all threevariables jointly determine inflation in Swaziland.

All the diagnastic tests are satisfadory, and passat both 5% and 1% significancelevel. The results of
the LaGrange Multiplier Statistic (LM-tests) of no seria correlation and the Autogressve Conditional
Heteroscedascity show that they could not be rejected at 5% as well. That is, the tests suggest that there is no
serial correlation, or that there is not a problem of association between the residuals, and that disturbances all
have the same variance (they are homoscedastic). The disequilibrium error term is dgnificant and negative
confirming the ealiest assertion that the variables are wintegrated. The eror term of —0.42 indicates that there
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is a42% feedback from the previous year disequilibrium into the short run dynamic process and that errors or
residual s within the estimated equation are corrected 426 in ayea.
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SECTION 5

THE RESULT SAND THEIR INTERPRETATION
51 ECONOMIC POLICY IMPLICATIONS

The results are presented in the following table. (Table 6 implies the following average significant

relationships under the assumption of ceteris paribus).

Table6: Long and Short Run Elasticities

Exchange Rate South African Nomina Wages| Lagged Nomina Wagg
PriceLevel
Long Run 0.236 0.385 0.411* N/A
Short Run 0.151* 0.544 0.402 -0.213

*Reects null hypothesis of P =0at5% significance level.

As theory predicts, a depreciating exchange rate tends to play a significant part in determining
inflation in Swaziland. The results of this gudy show that a 1% depredation of the exchange rate leals to a
0.24% increase in longruninflation. The rapid depreciation of the rand/lil angeni over the period urder review
impli es that the price of imported commodities has increased when expressed in locd currency. The exchange
rate link with Swazland inflation can be both direct and indirect, as approximately 20% of Swaziland's
imports are diredly from the rest of the world, and an unknown propation d South African imports are from
world markets and only traded through South Africa and into Swaziland. In the case of the short rum impact,
the dchanges in the exchange rate ae dso found to be positive, although the dfed on inflation has one-year
lag. In the short runthe change in lagged inflation explains about 15% of Swazil and inflation.

The results of the study further show that a 1% increase in nominal wages leadsto a0.41% incressein
long run inflation. It can be agued that labour costs constitute a large proportion of production and
distribution costs in Swaziland. Such wage daims may force producers of goods and services to increase
producer prices, thereby sparking inflation. Wage increases without an acmmpanying improvement in
productivity can be singled out as one of the major causes of highinflation in Swaziland. Trade unions play an
important part in the wage negatiation process They sometimes negotiate wage increases and benefits for
their members without fully taking into account the demand for labour, the demand for the product, the
profitability of the businessor the productivity of the workers. If wage increases were accommodated by an
increase in the total money supply, so that the ast of wage increases could be recvered through higher
prices, this would contribute towards higher inflation. If a wage increase is not accommodated by an increase

in productivity, or by price increases, employers have to accept lower profit margins and in this way absorb
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the increased labour costs, or attempt to restore their former income levels by retrenchment of workers or a
reduced rate of employment. As regards to the short run effects, nominal wages explain about 15% of
Swaziland inflation. The 15% impad of the changes in nominal wages on Swazland inflation is however
offset by a 21% negative influence of nominal wages lagged by one year (whose wefficient has the
unexpected negative sign). The impact of lagged naminal wages in the short run, whil e significant, does not fit
easily with the expeded results and is not easily explained.

The results aso show that there is a strong influence of South African prices on Swaziland prices. In
the long run, about 38% of the increase in domestic pricelevel is explained by increases in the South African
pricelevel. The strong influence of South African pricesis nat surprising gven that South Africa still remains
Swaziland’'s major trading partner. Therefore, the rate of annual inflation in Swaziland is largely determined
by the developments of the South African economy in view of the dose trade relations between the two
eoonomies, which has meant that total consumption in Swaziland contains a high proportion of imports from
South Africa As regards the short run effeds, South African inflation explains about 54% of Swaziland

inflation.

52 STRUCTURAL STABILITY AND FORECASTING
This ®dion attempts to find out whether the final preferred inflation function (Equation 4.5) encountered
structural changes over the sample period and whether it can be reliable for predictive purposes. The gproac
employed was to conduct two tests: the Chow tests for structural stability and the predictive fail ure test for
prediction purposes. Since Equation 4.5 is preferred as the final equation, tests were conducted by setting the
breaking pdnt in 1985. The results reveaed that the tests do not reect the null hypothesis of structural
stability and predictability (see Appendices 3.7 and 3.8), indicating that the inflation function in Swaziland,
does have astructurally stable inflation function which can reliably be used for predictive purposes. Thisresult
also indicate that in order to forecast Swazland inflation for the future, it would be gopropriate to take into
acount the arrent and future trends in the lagged exchange rate, South African inflation and rominal wages.
Appendix 3.6 aso shows that adua inflation does not always follow the fitted inflation
trend, which suggests that there ae other important variables that influence inflation in Swazland

which are not included in the @ove equation.
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SECTION 6
CONCLUSION

The purpose of this dudy was to determine the causes of inflation in Swaziland using the gpropriately
available eonometric techniques.

The impad of the money supply variable on inflation was found to be insignificant, suggesting that
money supply growth in Swaziland daes not accord with normal behavioural expedations towards inflation.
However, this can be explained largely as a result of membership of the CMA and the limited control
Swaziland has over its money supply. The insignificance of the money supply can also be because thereis, as
of yet, no deficit financing of the government by the Central Bank of Swazland that could lead to the
expansion d money supply in Swaziland and engender inflationary presaire. Nevertheless the monetary
authorities in Swazland should guard against decision to increase the money supply in Swaziland through
fiscd monetisation and should consider potential econamic implicaions of such a move on the e@nomy.

Interest rates sam to play no significant role in the inflation function for Swaziland. Thisisin line
with the theory that in most developing countries, interest rates tend to be inoperative. In most developing
countries, like Swaziland, where there is virtually non-existence of a well-developed money market and the
fad that interest rates do no necessarily reflect money market conditions but are institutionally pegged, it is,
therefore, difficult to ascertain whether interest rates affect prices or not.

The positive, but insignificant longrun relationship between red income growth and inflation suggest
that econamic growth does not necessarily lead to reduced inflation, but can lead to increased inflation dueto
the existence of monopdistic or oligdopalistic dements in the emnomy. The results of this gudy cdls for a
need to put in place amore competitive cmmercial and trading environment which will limit the ability of
traders to passon price rises to consumers. The results also suggest that demand-pull effeds on prices from
red output are more important than the monetary effed.

Since the money supply, red income and the prime lending rate variables did not play any significant
role in the long run inflation equation, they were, thus dropped and not considered for subsequent analysis on
the inflation function in Swaziland.

The study found that the exchange rate has a significant long-run influence on the level of pricesin
Swaziland. In the short run, only the dhanges in the lagged exchange rate significantly influence inflation in
Swaziland. A relatively open economy, such as Swaziland's, is subjected to inflationary impul ses transmitted
from trading partner countries to the domestic econamy. In each sedor of an economy, output prices are
largely determined by the arerage price paid for inputs of goods and services that are purchased from abroad,
and consumed in the processof production. Foreign prices, must, however, be amnverted into domestic prices
through the exchange rate. A depredation of the Lilangeni against a basket of other currencies will lead to an
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increase in the cost of imported goods and, consequently, to an increase in the domestic pricelevel. Given that
the import component from countries outside the CMA stands at 20%, it is likely to exert a high degree of
influence on the locd prices. The high correlation ketween exchange rate fluctuations and the consumer price
index confirms Swaziland' s vulnerabil ity towards exchange rate movements. The state of the economy at the
time of the depredation, or appredation, will determine to what extent these exchange rate-induced prices will

be transmitted to the end consumer.

The study also found that the foreign price as proxied by South African CPI have asignificant long
run influence on the level of prices of Swaziland. In the short run, inflation is also significantly influenced by
the inflation emanating from South Africa This ultimately suggests that Swaziland is extremely open and
imports dependent economy, which makes the country vulnerable to foreign price developments, espedaly in
South Africa The results, however, do not show significant evidence of the law of one price being applicable
between Swaziland and South Africa. This could be due to a number of reasons, such as transportation and
mark-up costs differentials, the different structure of the markets and the lack of competition in product
markets whereby producers take advantage of price differentialsin the short term.

In order for Swaziland to reduce its dependence on imports, and for policy makers to have greder
control to med the objedive of maintaining price stability, the pdicy implication from this dudy isthe need to
place more emphasis on the promotion d the manufaduring base in Swaziland. This should help to reduce the
country’ s dependency on imports, and the changesin prices of these imports.

As economic theory predicts, the results postulate a large interdependence between wages and
inflation both in the short and long run. An increase in nominal wages broadly corresponds with higher
inflation. The results a so tell s us that the @sts of producing a unit of output will increaseif the various fadors
of production become less productive while receiving the same remuneration. In order for Swaziland to curb
the potentid inflationary impact associated with high wage demands and deaeased productivity, the policy
implication from this dudy is the nead to review our Labour Relations Act. This review would have to
emphasise a1 increased sensitivity of changes in red wages to the underlying conditions of supdy and
demand in the labour market, within a regulatory framework that provides gability and protection to workers.
The impaa of lagged changesin nominal wages, while significant, is not easily explained and requires further
investigation.

Finaly, structural and predictive tests reved that using changes in the lagged exchange rate, South
African inflation, and the nominal wage & key determinants of changes in the mnsumer price index, the

inflation function (Equation 4.5) can reliably be used for forecasting purposes.
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APPENDICES
Appendix 1

List of Variablesand Their Descriptions

SWACPI
NGDP
SWAM
SWALER
NER
RGDP

Swazland Consumer Price Index
Nominal GDP

Swazland Broad money Supply
Swazland lending Rate

Nominal Exchange Rate (L = US$)
NGDP/ SWACPI*100

RSACPI South African CPI
USACPI United States CPI

SP
upP

Y

P

R

M

E
INFLA
DP
DDP
DY
DDY
DM
DDM
DE
DDE
DR
DDR
DSP
DDSP
RES1
LRESID1

log (RSACPI)
log (USACPI)
log (RGDP)
log (SWACPI)
log (SWALER)
log (SWAM)
log (NER)
((SWACPI/SWACPI (-1))-1)*100
P-P(-1)

DP-DP (-1)
Y-Y (-1)
DY-DY (-1)
M-M (-1)
DM-DM (-1)
E-E (-1)
DE-DE (-1)
R-R (-1)
DR-DR (-1)
SRSP(-1)
DSP-DSP (-1)
Cointegration Residual
RESID1 (-1)
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Appendix 2.1
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Appendix 2.2
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Appendix 2.3
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Appendix 3.1

Dependent Variable: P
Method: Least Squares
Sample: 1974 2®0
Included observations: 27

Variable Coefficient Std. Error t-Statistic Prob.

C 0.3903%9 0.37789 1.03324¢ 0.3145

w 0.394224 0.053725 7.33779 0.0000

SP 0.350419 0.1085L7 3.229170 0.0044

E 0.233658 0.049m8 4767731 0.0001

M 0.032154 0.083123 0.386&8 0.7032

R 0.019%40 0.026728 0.731®0 0.4736

Y 0.027%2 0.0697%55 0.400282 0.6934

D85 0.068906 0.03263 2.109615 0.0484

R-squared 0.99980 Mean dependent var 4.267163
Adjusted R-squared 0.99942 S.D. dependent var 0.945466
S.E. of regression 0.022123 Akakeinfo criterion -4.54321%
Sum squared resid 0.00929¢  Schwarz criterion -4.15926(
Log likelihood 69.33336 F-dtatistic 6781239
Durbin-Watson stat 151836 Prob(F-statistic) 0.000000

Appendix 3.2
Plot of residuals
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Appendix 3.3

Variable Deletion Test (OL S Case)

Dependent Variable: P
Method: Least Squares
Sample: 1974 2®0
Included observations: 27

Variable Cosfficient Std. Error t-Statistic Prob.
C 0.620577 0.122638 5.060233 0.0000
w 0.411273 0.04730 8.687719 0.0000
SP 0.384832 0.067%7 5.66286¢ 0.0000
E 0.236162 0.043(81 5.48179 0.0000
D85 0.072417 0.02499 2.902614 0.0083
R-squared 0.999574  Mean dependent var 4.267163
Adjusted R-squared 0.999/07 S.D. dependent var 0.945466
S.E. of regression 0.021215 Akaikeinfo criterion -4.70263<
Sum squared resid 0.009902 Schwarz criterion -4.46266<
Log likelihood 68.48%6 F-datistic 1290420
Durbin-Watson stat _ 16360r3_ Prob(F-gatistic) 0.000000
Appendix 3.4
Dependent Variable: DP
Method: Least Squares
Sample(adjusted): 1976 2000
Included observations: 25 after adjusting endpoints
Variable Coefficient Std. Error t-Statistic Prob.
C 0.01220 0.025173 0.48821 0.6316
DDE 0.06337 0.053%0 1171275 0.2576
LDE 0.205510 0.077315 2.65809¢ 0.0166
DW 0.404@®83 0.09860 4.095704 0.0008
LDW -0.21249¢ 0.10482 -2.02699( 0.0586
DSP 0.642535 0.306670 2.095202 0.0514
LDSP -0.124747 0.314@®@5 -0.39725( 0.6961
LRES1 -0.38634< 0.163468 -2.36356¢ 0.0303
R-squared 0.768633 Mean dependent var 0.112504
Adjusted R-squared 0.6733%4 S.D. dependent var 0.036416
S.E. of regression 0.020812 Akakeinfo criterion -4.652204
Sum sguared resid 0.0073%4 Schwarz criterion -4.26216%
Log likelihood 66.15655 F-satistic 8.068047
Durbin-Watson stat 1.7157%7 Prob(F-statistic) 0.00023
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Appendix 3.5

Dependent Variable: DP

Method: Least Squares

Sample(adjusted): 1976 2000

Included observations: 25 after adjusting endpoints

Variable Coefficient Std. Error t-Statistic Prob.

C 0.007236 0.021206 0.341203 0.7369

DDE 0.059303 0.0518L7 1.144463 0.2674

LDE 0.21189 0.07388 2.869654 0.0102

DW 0.410885 0.09498 4.3253%8 0.0004

LDW -0.20111¢ 0.09846 -2.04269¢€ 0.0560

DSP 0.53587z 0.144656 3.70443 0.0016

LRES1 -0.37974( 0.158761 -2.39190C 0.0279

R-squared 0.766485 Mean dependent var 0.112504

Adjusted R-squared 0.688647  S.D. dependent var 0.036416

S.E. of regression 0.02020 Akakeinfo criterion -4.72296¢

Sum squared resid 0.007432  Schwarz criterion -4.38167¢

Log likelihood 66.03705 F-datistic 9.847153

Durbin-Watson stat 1.66977 Prob(F-statistic) 0.000071
Appendix 3.6

Dependent Variable: DP

Method: Least Squares

Sample(adjusted): 1976 2000

Included observations: 25 after adjusting endpoints

Variable Coefficient Std. Error t-Statistic Prob.

C 0.014&8 0.02007 0.732@5 0.4731

LDE 0.150%2 0.051202 2.94027 0.0084

DW 0.402156 0.09524 4.21426 0.0005

LDW -0.21267¢ 0.098731 -2.154097 0.0443

DSP 0.543%5 0.145656 3.73457 0.0014

LRES1 -0.421347 0.155P7 -2.70445¢€ 0.0141
R-squared 0.74943 Mean dependent var 0.112404
Adjusted R-squared 0.6835/0  S.D. dependent var 0.036416
S.E. of regression 0.02085 Akakeinfo criterion -4.73272%
Sum squared resid 0.007973  Schwarz criterion -4.44019:
Log likelihood 6515904 F-datistic 113695

Durbin-Watson stat 1742296 Prob(F-statistic) 0.000@B5




Appendix 3.7 —Actual and Fitted Values
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