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Exchange rate movement and stock market
performance: An application of the ARDL model

Kudakwashe Zvitarise Javangwe® and Oliver Takawira®*

Abstract: The study examines the relationship between the stock market and
exchange rate in South Africa for the period from 1980 to 2020. Quarterly data was
used employing the Autoregressive Distributed Lag (ARDL) model given the order of
integration of the variables. The empirical results revealed that there is a long-term
relationship between the variables of interest. The results also revealed that there is
a negative relationship between the stock market and exchange rate movement.
The results also show that there is a negative relationship between the stock market
and the interest rate as well as inflation as measured by CPI. These results imply
that innovations in the exchange rate do have an impact on what happens to the
stock market. The impact of exchange rates on stock market can be positive in the
short run and negative in the long run and so policymakers can use our findings to
avoid making unnecessary monetary or fiscal policy decisions. Policy makers may be
able to know when to intervene in influencing the markets using monetary or fiscal
policies. Investors and portfolio managers can apply the findings of this study to
hedge against exchange rate risk, efficiently diversify their portfolios and predict

future stock market movements by observing the exchange rate market.
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1. Introduction

The relationship between stock market and the exchange rate is an area which has received attention
both at the academic and policy discourse. The available studies on the subject include Odhiambo
and Tsaurai (2012), Iscan (2015), Singh et al. (2015), and Sichoongwe (2016) though conclusions are
varied. The interest in the stock market has taken center stage due to its importance in enhancing
savings in the domestic economy, given their importance when it comes to investment and growth of
the economy. The performance of the stock market is measured in various ways. Iscan (2015) and
Singh et al. (2015) shows that one of the approaches is to look at the stock prices. Iscan (2015)
defines the stock prices as “the present value of firms’ future cash flows which create a link between
decisions related to current investment or consumption and future income or interest rate innova-
tions”. On the other hand, the exchange rate is defined as the price of the currency in relation to other
countries’ currencies. Ali Raza et al. (2021) stressed that exchange rate policies affect the commod-
ities market and so portfolio managers and investors should monitor exchange rates.

Analysing the relationship between the two variables is of great importance for an open
economy such as South Africa, given that any innovations in the world market does influence
the exchange rate and this does also impact the performance of the stock market. Given this, the
study seeks therefore to analyse the relationship between exchange rate movement and the stock
market development in South Africa. Examining the relationship between the stock market and
exchange rates is of importance as it affects several important variables in the domestic economy.
Dimitrova (2005) suggested that the link between exchange rates and stock prices is of great
importance for a number of reasons. This relationship may affect the effectiveness of monetary
and fiscal policy. The author suggests that when the stock market is booming a relaxed monetary
policy move or a restrictive fiscal policy that target interest rates and the exchange rate may be
neutralized. According to Gokmenoglu et al. (2021) previous studies that analysed the relationship
between exchange rates markets and the stock market were focused on developed countries but
in this study, we are looking at South Africa which is still developing.

In the case of South Africa given that this is an open economy, it is important to note that the
rand has been volatile against other currencies. A cursory look at the domestic currency shows
that in the early 2000 it stood at 1 US dollar to R7.00. However, in 2020 June it was in the range of
R18.00 to one US dollar. This shows the volatility of the currency. Looking at the stock market
performance, in the early 2000 the FGTSE/JSE All Share index stood at 9156.64. As of 2008 May the
index was 31,796.52, and as of 2009 April it stood at 18,884.74. This trend has continued, and it
shows that what is happening to the stock market index somehow does mirror the events taking
place in the stock market.

Investors would benefit highly from the knowledge on the level of dependence between
exchange rates and stock markets allowing them to efficiently diversify international portfolios.
Analysing the relationship between the stock market and exchange rates can assist investors in
predicting future stock market movements through analysing the exchange rates market. This
may further assist investors in hedging against exchange rate risk and identifying proper hedging
tools for their portfolio after understanding the level of exposure on their investments
(Gokmenoglu et al., 2021; Yousuf & Nilsson, 2013). The objective is to provide trends of the
development of the stock market and the development in the South African exchange rate system.
We aim to use econometric methods to analyse the interaction between the stock market,
exchange rate, interest rates and inflation. The current study differs in that it looks at the relation-
ship of these variables and attempts to capture the short and long-run interactions. The hypothesis
to be tested is as follows
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Figure 1. Stock market capitali-
zation as a percentage of GDP
(2009 to 2018).

Source: Ceicdata (2021)

Ho: Movements in the exchange rate do not influence stock market development in South Africa.

1.1. History of the South African stock market

The Johannesburg Stock exchange (JSE) was established in 1887 following the discovery of gold
with the aim of enabling miners and their financiers to raise funds for the development of the
mining industry. The market has developed and is at the level of being compared to stock markets
of developed countries. As of now there are many non-mining firms listed on the JSE as compared
to the mining firms. As illustrated in Figure 1, the JSE market has developed enormously as
measured by market capitalization.

Ceicdata (2021) indicates that “South Africa Market Capitalization accounted for 358.9% of its
nominal GDP in Dec 2020, compared with a percentage of 343.5% in the previous year. The data
reached an all-time high of 358.9% in Dec 2020 and a record low of 59.2% in Dec 1976”. De Beer et
al. (2015) provide a concise description of the development of the Johannesburg stock exchange.
They highlight that the development of the JSE can be looked at from the early years which can be
categorized into three sub-periods. These are, 1887-1910, 1911-1932 and from 1933 to 1945.
Then the period of rapid industrialization and general economic prosperity, which is from 1945 to
the 1960s. Then there are the isolation years from 1960 to 1994 and a return to the international
arena from 1994 to date.

For the first period, from 1887 to 1910, it was gold mining which dominated the JSE. As indicated
earlier, the discovery of gold is what led to the establishment of the stock market in 1887 (De Beer
et al,, 2015). The market was essential to the development of the gold market, which led to the
transformation of the South African economy from being an agriculture-based economy into an
industrialized economy. De Beer et al. (2015) also point out that the major participants at the time
were foreign investors as 60% of the funds invested were from foreign sources. The period from
1911 to 1932 was marked with economic stagnation. This was generally attributed to the World
War I (1914 to 1918) and the Great Depression (1929 to 1932). During this period, advances in
technology which include the discovery of the electric motor and internal combustion engine
resulted in favourable macroeconomic development in countries in Europe and America. These
events had a negative effect on the development of the JSE as investors focused on the US and
other European countries. During the same period, there were major strikes which also had serious
repercussions for the mining industry.

The period from 1933 to 1945 witnessed a gold boom, which resulted in general economic
boom. De Beer et al. (2015) point out that towards the end of 1932, there was a decision to
abandon the gold standard and also a move towards devaluing the domestic currency. This saw an
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increase of nearly 50% in the Sterling price of gold, resulting in the gold boom which dominated
the JSE at the time (Fourie & Van Zanden, 2012). De Beer et al. (2015) highlights that during this
period, “Gold production increased as new gold mines were established and the increase in the
value of gold exports pulled the economy out of depression with extraordinary speed, starting in
1933. The strong supply of foreign exchange enabled South Africa to accumulate substantial gold
reserves and to repay government and private debt.” It is also important to observe that during
this period “market capitalization of gold and financial shares rose from 125 million to 350 million
due to the rising share prices and the flooding in of foreign investors into the market”.

The period from 1945 to 1960 is regarded as the era of rapid industrialization and economic
prosperity. It is during this period that there was discovery of the Orange Free State (OFS) gold
fields. It is also important to highlight that during this period South Africa benefited from a huge
increase in capital inflow from the developed countries such as Britain. During this period, “the
average real economic growth rate between 1945 and 1959 averaged 4.27%.” This trajectory only
changed in 1960 after the Sharpeville massacre (De Beer et al., 2015). From 1960 to 1994 the
country was on international isolation. This began after the Sharpeville shootings in 1960. This has
serious effects on the development of the JSE. This was further compounded by the government
policy on the exchange rate regime, which further strengthened the isolation. The country was
placed on sanctions, which reduced the number of investors who were willing to come and invest
on the stock market. This therefore significantly reduced the returns on the market.

De Beer et al. (2015) showed that the period from 1994 saw a massive transformation in the
country as a whole. The authors show that “after 1994, the uncertainty of economic policies
implemented by a new ANC-led government led to nervousness in the markets. Fear of a new
government nationalizing the mines, banks and monopolies was eased when the then president
moderated his stance on the political reforms which the country was to implement. The relaxation
of exchange controls and the inclusion of the JSE in the International Finance Corporation’s
Investable (IFCI) emerging market index paved the way for a dramatic increase in foreign parti-
cipation on the JSE. The period is also characterized by an increase in the exchange rate and stock
market volatility.” This in a way suggest that changes which took place in the exchange rate had
an impact as well on the functioning of the stock market. The period from 1997 to 1998 also
witnessed an emergency of market crises where there was a massive depreciation of the South
African rand against major currencies. This was also accompanied with a massive decrease in
prices of shares.

1.2. Performance of the JSE Market
It is also important to observe that the JSE performance mirrors that of other developed countries
as indicated in Figure 2.

As illustrated in Figure 2, the US has outperformed the performance of the JSE for the period
from 2009 to 2019. However, a closer look shows that the performance of the domestic stock
market is in line with those of other countries in the European countries. Singh (2019) shows that
“measured in dollar terms, the JSE’s performance over the past decade is virtually indistinguish-
able from emerging markets and Europe, even though many of those regions experienced a
positive economic growth. It is also important to observe that many international companies are
still listed on the JSE.

2. Literature review

2.1. Mundell Fleming model

The first theory, which explain the effect of the stock prices on exchange rate, is the Mundell
Fleming Model. Mishkin (2001) provides an explanation on the extent to which an increase in stock
prices influences exchange rate movement. Mishkin argues that there are different channels
through which the two variables are related. A rise in stock prices result in an increase in
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Figure 2. SA equity vs US equity

and the rest of the World.
Source: Businesstech (2019)

Figure 3. Effect of an increase
in the stock price on the
Mundell-Fleming model.
Source: Dimitrova (2005)
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investment by companies. In this regard, the stock price is regarded as a function of the invest-
ment function. Thus:

Investment = f(interest, Stock Price) (1)

Thus, an increase in the share price influences investment positively as it results in capital gains.
On the other hand, interest rate is negatively related to investment given that it is a cost of
borrowing and increases the costs to the company. How stock prices affect the economy is
illustrated in Figure 3.

The BP schedule captures equilibrium in the foreign exchange market. The IS captures equili-
brium in the goods market and the LM equilibrium in the money market. Figure 3 shows that when

Ro™

Page 5 of 20



Javangwe & Takawira, Cogent Economics & Finance (2022), 10: 2075520 O‘ZK;' Cogent oo economics & ﬁ nance
https://doi.org/10.1080/23322039.2022.2075520

stock prices go up, this will result in investment and consumption increasing as illustrated earlier.
This will result in the IS curve shifting upwards since consumption and investment falls in the
goods market. The shift of the IS curve results in the BP schedule shifting upwards and the new
equilibrium will be at point B. At point B income (Y) is at a higher level as well as the interest rate.
The higher level of interest rate will attract more capital flows which will result in the domestic
currency appreciating. This therefore shows that the effect runs from stock prices to exchange
rate. Also, the theory suggests that the link between the exchange rate and the stock prices is
dependent on the interest rate.

2.2. Portfolio balance theory

The second theory, which suggests that the effect runs from the stock prices to the exchange rate,
is the Portfolio Balance theory. According to Phylaktis and Ravazzolo (2005), the Portfolio balance
theories indicate that activities in the capital account determine the exchange rate. The theory
indicates that when stock prices increase, this will attract foreign investors into the domestic
market. The arrival of foreign investors will result in huge influx of capital inflows. Given that
foreign investors change their foreign currency into the domestic currency, there will be a huge
demand for money. The huge demand for money might be inflationary, which can prompt the
intervention of monetary authorities through increasing the interest rate, which can further result
in more funds flowing into the country. On the other hand, when stock prices decrease, this may
diminish corporate wealth and hence the country’s wealth Phylaktis and Ravazzolo (2005). The
theory therefore emphasise that the effect runs from stock prices to exchange rate. Again, the
theory highlights that the link between the variables is dependent on what happens to the interest
rate.

2.3. The traditional economic theory

The Traditional economic theory suggests that either a depreciation or appreciation of the cur-
rency may cause a company to have a profit or loss in its books of accounts, which ultimately
affects its share price. According to this theory, currency depreciation result in higher exports and
hence an increase in company profits which will ultimately attract investors resulting in the share
price increasing.

2.4. Arbitrage pricing theory

Ross (1978) proposed the Arbitrage Pricing Theory (APT). According to this theory, the performance
of a share price is dependent on a number of economic variables, which influences the discount
rate and future dividends. The theory suggests that individuals prefer portfolios of investment with
specific systemic risk, which are different. So according to this theory, events which affect the
exchange rate have a potential of affecting the stock prices.

2.5. Flow-Oriented model

One of the theories which is popularized to explain the link between the exchange rate and the
stock price is the Dornbusch and Fisher (1980)’ Flow-Oriented model. The model suggests that it is
the exchange rate that affects the stock prices. In line with the APT model discussed earlier, the
Flow-Oriented model indicates that factors that reduce the cash-flow of the firm, holding every-
thing constant, will result in a decrease in the stock prices of the company, or vice-versa.

2.6. Empirical literature review

The available literature on the link between the two variables includes studies, which have been
carried out at cross-country level and country-specific. The study by Lugman and Koser (2018)
suggests that how the two variables relate can be influenced by the nature of the methodology
used. The studies, which have employed the Johansen cointegration test, Engle and Granger
cointegration test and Granger causality test, assumed a linear relationship between the variables.
The studies which fall in this category include Yau and Nieh (2006), Alagidede et al. (2011), Tsai
(2012), and Lin (2012). The results from these studies present mixed findings.
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The studies which have assumed a linear relationship includes Granger et al. (2000), these
studies include Bahmani-Oskooee and Sohrabian (1992), Nieh and Lee (2001), Smyth and
Nandha (2003), Lean et al. (2005), Pan et al. (2007), Richards et al. (2007), Rahman and Uddin
(2009), and Kutty (2010), Zhao (2010), Tian and Ma (2010), Parsva and Lean (2011), Basher et al.
(2012), and Nieh and Lee (2001) also carried out another study utilising daily data for the G-7
countries from 1 October 1993 to 15 February 1996. The authors utilised both the Engle-Granger
method and the Johnsen cointegration technique. The empirical results revealed that there was no
evidence of cointegration between the exchange rate and the stock prices. However, short-run
relationships were established. This suggests that the relationship between the two variables may
exist in the short run.

On another study on the East Asian countries, Lean et al. (2005) examined the relationship
between the exchange rate and the stock market utilising weekly data from January 1991 to
December 2002. The authors examined the relationship between two variables, before, during and
after the Asian Financial crisis and the impact of the 9/11 terrorist attacks. Cointegration and
Granger causality tests were employed again. With the exception of the Philippines and Thailand,
the results revealed that there was no evidence of cointegration. However, during the crisis, a
weaker evidence of cointegration was found. These results suggest that the relationship between
the variables maybe influenced by other factors apart from the two variables. The results of Lean
et al. (2005) were found to be similar to Pan et al. (2007).

Employing monthly data, Rahman and Uddin (2009) explored the relationship between the two
variables for the period from January 2003 to June 2008 for three Asian countries. The authors
utilised the Johansen cointegration technique and the Granger causality tests. The empirical
results revealed that for all the three countries, Bangladesh, India and Pakistan, there was no
evidence of any relationship between the variables be it in the short-run or long-run. These results
imply that economic agents cannot utilise the link between these variables to forecast the
performance of the stock market.

It is interesting to note that the majority of the studies reviewed have largely employed the
measures of stock market and exchange rate variables only. There are a host of other studies
which have utilised more than two variables. These include Tian and Ma (2010). These authors
analysed the relationship between the two variables and included several macroeconomic vari-
ables in their analysis employing the ARDL model and Granger causality. The empirical results
revealed that prior to liberalising the financial sector, there was no relationship between the two
variables. However, after liberalisation there was a long-term relationship between the two vari-
ables. Several macroeconomic variables were also found to Granger cause the stock market.

The other study is that of Parsva and Lean (2011). The authors analysed the link between the
two variables and also included several macroeconomic variables. The results revealed that there
was evidence of a one-way causal relationship between the variables in Kuwait. On the other hand,
a bi-directional causal relationship was stabled for Egypt, Iran and Oman. Again, macroeconomic
variables were found to influence the link between the two variables, suggesting that the extent to
which the two variables interact is dependent on other macroeconomic variables. In the case of
South Africa, the available country-specific studies (Ocran 2010; Mlambo et al. (2013) Fowowe
(2015)) have assumed a linear relationship between the variables.

3. Methodology

3.1. Model specification

The literature section highlighted that the relationship between the stock market development and
the exchange rate runs both ways. The portfolio balance model suggests that the effect runs from
the stock market to exchange rate. In other words, innovations in the stock market affect the
exchange rate. On the other hand, the Flow oriented model indicates that it is the exchange rate
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that affects the stock market. Thus, according to these two frameworks, the relationship runs in
both ways. However, given studies such as Khalid and Khan (2017) and Khan and Khan (2018) as
well as Lugman and Kouser (2018) indicate that as much as the stock market may influence the
exchange rate, it is the exchange rate which is more pronounced together with a host of other
macroeconomic variables. Based on the three studies mentioned (Khalid and Khan 2017; Khan &
Khan, 2018; Lugman & Kouser, 2018), the following model will be used to analyse the relationship
between the variables of interest:

SP = f(EX,CPL IR). (2)

The empirical model to be estimated is as follows:

LSPt =a+ ﬂlLEXt + ﬂZCPIt —+ ﬂ3IRt + &t (3)

where LSP is the stock market index and LEX is the exchange rate, CPI is the Consumer Price Index,
measuring inflation and IR is the interest rate.

3.2. Data

Quarterly data for a period of 20 years (1980 to 2020) from South Africa were collected from the
SARB database, the JSE database and Quantec Easy database. The use of quarterly data is due to
availability of data as the databases mostly publishes in this format. Quarterly data is a form of
high-frequency information which helps in understanding trends and relationships more deeply.
High-frequency data improve the accuracy of the estimation as it increases the sample data since
in regression analysis having many observations reduces sample noise. The variables to be used in
the study are the JSE All share Index representing the stock market index and the rand/dollar
exchange rate. The JSE All share Index represents 150 companies listed on the JSE. Also, it is the
largest when looking at value and size.

The exchange rate will be measured by the US dollar/rand exchange rate. The dollar is a hard
currency which affects all economies. The variables have been used by several prior studies such as
Adjasi and Yartey (2007), Ocran (2011). The effect of the exchange rate on stock market perfor-
mance according to Dimitrova (2005) is mixed. There are several studies such as Muhammad and
Rasheed (2002), Hasan and Nasir (2008), and Diamandis and Drakos (2011) which suggest that the
relationship between the stock market and exchange rate is positive. The positive relationship
arises in that a depreciation of the exchange rate results in an increase in exports, which will thus
result in stock prices increasing. This applies mostly to export oriented firms.

On the other hand, the relationship between the stock market and exchange rate maybe
negative. This is supported by studies such as Erdem et al. (2005), Pal and Mittal (2011), and
Bekhet and Mugableh (2012). These studies argue that when there is a depreciation of the
currency, the goods which are exported from the country will be more competitive, resulting in
more cash inflow into the country. However, deprecation of the currency makes imports more
expensive. Thus, if a country relies more on exports for its factors of production, the net effect of
an exchange rate depreciation will be negative on the economy.

Regarding the effect of inflation on the stock market performance, studies such as Sohail and
Hussain (2009), Bekhet and Mugableh (2012) indicate that high levels of inflation may negatively
affect the stock market as it is a source of instability or uncertainty in the market. When there is
uncertainty in the market, people may opt for the stock market as a safe haven, this may result in
high demand of the minimum returns which may reduce the market valuation of the stock market.
Khan and Khan (2018) also indicate that the available studies have highlighted that the measure
of inflation use is another determining factor. Tiwari et al. (2015) argues that there is no significant
relationship between inflation and the stock market. Rjoub et al. (2009) on the other hand argues
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that the stock market being viewed as a safe haven in itself suggest that the relationship is
positive. Thus, the relationship between the two variables will be empirically determined.

3.3. The Autoregressive Distributed Lag Model Cointegration test

The study utilised the Autoregressive Distributed Lag model (ARDL), however prior to run the tests,
the data was subjected to both formal and informal tests so as to determine the time-series
properties of the data. Studies such as Khan and Khan (2018), Takawira and Motseta (2021),
Motseta and Takawira (2021), Raza and Jawaid (2014), Bouri et al. (2018), and Lugman and
Kouser (2018) highlight that with the ARDL model, stationarity is not a necessary requirement.
The tests were conducted so as to ensure that there is no I(2) variables.

The study utilised the Autoregressive Distributed Lag Model (ARDL) in the empirical investigation.
This approach is also referred to as the bounds cointegration technique which was originally
developed by Pesaran and Pesaran (1997). There are several developments which were done to
the model by Pesaran and Shin (1999) and Pesaran et al., 2001. The test was utilised to analyse the
long-term relationship between the stock market and exchange rate, in addition to other macro-
economic variables.

There are several advantages of this technique as compared to other techniques for cointegra-
tion test. Firstly, the technique best performs even in small samples. This is different from the
Johansen cointegration which requires a larger sample (Khan & Khan, 2018). The technique is
compatible with data which is integrated of different orders, unlike the Johansen cointegration
test and the Engle Granger which requires that the data be integrated of order 1, I(1). The data
used in the study are integrated of order 0 and 1, this makes the ARDL model relevant to check the
long-term relationship between the variables. Nkoro and Uko (2016) also indicate that this model
is free from the problem of endogeneity given that each variable in the model appear as an
individual equation. Khan and Khan (2018) also highlight that one of the features of the ARDL
technique is “its pure identification of the cointegration vectors among the multiple cointegrating
vectors. Also, the technique supposes that only a single reduced-form equation relationship exists
between the explained and the exogenous variable”.

The general form of the ARDL model as per Pesaran and Pesaran (1997) is given as follows:

Ye=Po+P1Yeo1+ .ot +hYep +aoXe o Xe1 X g +agXg—1 + et (4)

In model 4, has lags of both the dependent and independent variables. The conventional Error
Correction Model (ECM) is given as follows:

p q1 q2
AYe = fo+ X fiAYr 1 + X A+ X SkAXot_k + 9pZt 1 +€r. (5)
=1 j=o k=0

In equation 5, Z is the error correction term which connects both the long-run and short-run
model.

The unrestricted ARDL model of the study is given by equation 6 as follows:

p
ALnSM; = a7 + aE)(lnEXt,l + anIlnCPIt,l + aIRlnIRt,l + 2 a,‘AlnSM“,j +
i=1

q n n
Z ajAlnEXu,j + Z akAlnCPI“,k + Z a,AlnIRlH + ut (6)
j=0 k=0 =0
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The null hypothesis to be tested in this case is:

Ho: agx = acpr = air = 0

The alternative hypothesis of cointegration is given by:

Ho: agx # acpr # air # 0

The test involves computing the F-statistic which is compared against the lower bound and upper
bound to determine if there is cointegration. In the event that the calculated F-statistic is greater
than the upper bound value that will be an indication of the presence of cointegration. However, if
the F-statistic is below the lower bound, that will be an indication that there is no cointegration.
Khan and Khan (2018) state that if the values fall between the two bounds, lower and upper, the
result will be inconclusive. The presence will be determined by the significance of the ECM term.
The ECM term to be estimated in the model is of the form:

P q o
AINSM; = 89 + 3 SAINEX + Y 83InACPL,_ + Y 84AIR, | + wECM;_; + & 7)
i=1 k=0 k=0

Masih and Masih (1997) suggest that the presence of the ECM term in the model shows the
variations in the explained variable in both the short-run and long-run model. Khan and Khan
(2018) further explain that this “demonstrates the magnitude to which any variability in the
preceding time is being adjusted in dependent variable. Its positive coefficient points out a
divergence whereas, a negative value of the coefficient signifies convergence”. The close the
coefficient of the ECM to one it is, the higher the level of convergence in the face of
disequilibrium. On the other hand, the lower or close to zero, the lower the level of
convergence.

4. Empirical results

4.1. Descriptive statistics
The descriptive statistics are presented in Table 1.

Table 1. Descriptive statistics

LJSE LEXCH CPI INTEREST
Mean 9.270956 4.743783 8.209155 14.17782
Median 9.151141 4.754237 6.600000 13.62500
Maximum 10.99237 14936881 20.00000 25.50000
Minimum 6.776112 4.366630 0.200000 7.250,000
Std. Dev. 1.222904 0.119314 4.549833 4.344086
Skewness -0.149223 —0.462699 0.712267 0.436376
Kurtosis 1.791404 2.640474 2.536627 2.101773
Jarque-Bera 4.169497 3.831582 3.427707 2.280333
Probability 0.410206 0.654161 0.411309 0.719656
Sum 1316.476 673.6172 1165.700 2013.250
Sum Sgq. Dev. 210.8648 2.007245 2918.838 2660.823
Observations 142 142 142 142

Source: By Author
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Table 1 shows that the mean value of the JSE is 9.270 and is positive, with a maximum value of
10.99 and a minimum point of 6.776. This shows that the JSE’s performance is generally on the
positive territory. The variable is also normally distributed. The mean of the exchange rate is
4.7437 with a minimum value of 4.366 and a maximum value of 14.93. This in a way indicates
that the rand dollar exchange rate for the period under study ranges between the two values. Also,
the variable is normally distributed. The means of CPI and interest rate are positive with maximum
values of 20 and 25.50, respectively. The variables are also normally distributed. The diagnostic
tests and unit root tests results are shown in the appendix section.

4.2. Lag length selection criteria
Having established the order of integration of the data, the next step was to determine the lag
length to be utilised in the study.

Figure 4 shows that there are 20 models which were estimated based on the Schwarz informa-
tion criterion. ARDL (2,1,1,0) was thus chosen as the ideal model. This was the lag utilised in
estimating the long-run model.

4.3. ARDL Bounds cointegration test results
The ARDL model was estimated based on the lag length chosen in the previous section. The results
are presented in Table 2.

Table 2 shows that the calculated F-statistic and its associated critical values at 10%, 5% and 1%. The
calculated F-statistic is 7.1202 which is above the upper bound, I(1) and is greater than the critical values
at all levels of significance. Thus, the null hypothesis of no cointegration is rejected. This is a way suggest
that there is a long-term relationship between the stock market, the exchange rate, inflation as
measured by CPI and interest rate. These results are consistent with Fowowe (2015). The findings are
not consistent with Ocran (2007) who did not find the presence of cointegration based on the Johansen
cointegration for South Africa. The results thus confirm that there is a long-term relationship between
the variables of interest. The long-term relationship between the variables is reported in Table 3.

Table 2. ARDL bounds cointegration test results

F-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. 1(0) I(1)
Asymptotic: n
= 1000
F-statistic 7.120195 10% 2.37 3.2
K 3 5% 2.79 3.67
2.5% 3.15 4.08
1% 3.65 4.66
Actual Sample Size 140 Finite Sample: n
=80
10% 2.474 3.312
5% 2.92 3.838
1% 3.908 5.044

* significant at 10%
** significant at 5%

*** significant at 1%

1(0) show lower critical bound value and I(1) represent upper critical bound value
*** k is the number of independent variables for explained variable in ARDL model
Source: By Author
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Table 3. Long-run linear ARDL model estimates
Dependent Variable: lJSE

Selected Model: ARDL (2,1,1,0)

Variable Coefficient Std. Error t-Statistic Prob.
LEXCH —0.482654 0.226012 -2.135398 0.0428
CPI -0.136182 0.036878 -3.692793 0.0003
INTEREST -0.161766 0.043338 -3.732665 0.0003
C 13.42455 6.462950 2.077155 0.0397

* significant at 10%
** significant at 5%
*** significant at 1%
Source: By Author

The empirical results as presented in Table 3 show that the coefficient of the rand/dollar exchange
rate is negative and significant at 5% level of significance. This result is consistent with Erdem et al.
(2005), Olowe (2007), Bekhet and Mugableh (2012). According to these authors, the negative relation-
ship is more prominent for countries which rely most on imports. Thus, currency depreciation makes
imported goods to be costly. Thus, for a country such as South Africa, where exports play a crucial role
in the production process, the next effect on the stock market is negative.

The results also show that there is a negative relationship between the stock market and the
interest rate. Khan and Khan (2018) suggest that “when interest rates increase, investors will opt
for bonds which may result in the stock prices falling”. Hasan and Nasir (2008) on the other hand
highlights that “an interest rate increase result in the increase of the discount rate which means
an ultimate decrease in present value of the future cash flows”. This in a way imply a negative
relationship between the two variables. The results are consistent with the findings of Paul and
Mallik (2003), McMillan (2005), and Peiro (2015).

Table 4. Short-run model estimates
ECM Demonstrations of the ARDL (2,1,1,0) Model

Dependent Variable: LJSE

Variable Coefficient Std. Error t-Statistic Prob.
D(LJSE(-1)) 0.183455 0.074366 2.466933 0.0149
D(LEXCH) 0.314758 0.092147 3.415823 0.0008
D(CPI) 0.005115 0.004164 1.228516 0.2214
ECT(-1)* —0.450285 0.07477 —6.431485 0.0000
R-squared 0.269416 Mean dependent var 0.028097
Adjusted R-squared 0.253301 S.D. dependent var 0.081026
S.E. of regression 0.070016 Akaike info criterion -2.452038
Sum squared resid 0.666700 Schwarz criterion -2.367991
Log likelihood 175.6427 Hannan-Quinn criter. -2.417884
Durbin-Watson stat 1.800036

* p-value incompatible with t-Bounds distribution.

* significant at 10%
** significant at 5%
*** significant at 1%
Source: By Author
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Figure 4. Lag length selection
criteria.
Source: By Author
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The empirical results also revealed that there is a negative relationship between the stock
market and inflation as measured by CPIL. In this regard, an increase in inflation indicates macro-
economic instability, which may send a wrong signal to potential investors, resulting in them
exiting the market. The result is also supported by various authors such as Sohail and Hussain
(2009) and Khan and Khan (2018). This result does not corroborate the finding of Rjoub et al.
(2009) who suggested that the stock market is used as a hedge against inflation.

The short-run results are presented on Table 4. The results show that in the short run, all variables
have a positive effect on the stock market activities in South Africa though CPI is insignificant. This
result may imply that in the short-run, higher inflation values may not affect the stock market
negatively. However, in the long run the effect becomes different. The results also show that the ECT
term is negative and highly significant. This therefore means in the event of disequilibrium, about 54%
of the deviation is corrected within a month. This shows the volatility of the stock market in a way.

5. Conclusion

The long-run results indicate that there is a negative relationship between the stock market
performance and the exchange rate. This result is found to be consistent with a number of
empirical studies (Erdem et al., 2005, Olowe 2007; Bekhet & Mugableh, 2012). The empirical
results also revealed that there is a negative relationship between the stock market and
inflation and also the stock market and interest rate. In this regard, companies which rely
more on imports tend to benefit more when there is a currency appreciation. At the same time,
companies which are export oriented tend to benefit more when there is currency depreciation.
It is also important to note that even those companies which are not so much involved in
international activities they can still be affected by exchange rate movement given that raw
materials such as oil are affected by the movement of the exchange rate. All these factors have
a bearing on the profitability of companies as well as their stock prices, which ultimately
influences the stock market performance.

It is difficult for policy makers to find the appropriate monetary or fiscal policy given the unique
relationship between exchange rates and stock markets in the short and long run. As shown in this
study that the impact of exchange rates on stock market can be positive in the short run and negative
in the long run and so the results of this study can be utilised by policymakers to avoid making
unnecessary monetary or fiscal policy decisions. Using the knowledge obtained from this study policy
makers maybe able to know when to intervene in influencing the markets using monetary or fiscal
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policies. Investors and portfolio managers can apply the findings of this study to hedge against
exchange rate risk, efficiently diversify their portfolios and predicting future stock market movements.

One of our limitations was time constraint as we could not have enough time to consider other
macroeconomic variables in our study. Moreover, the analysis tested the relationship of the
variables using stock market as the response variable and exchange rate as the explanatory
variable showing the volatility effect being transmitted from the exchange rate market to the
stock exchange market which can be vice versa. Future studies should analyse the relationship
between exchange rates using models like the quantile ARDL (QARDL) and the non-linear ARDL
(NARDL). Further studies can also incorporate variables like inflation targeting, growth targeting,
global financial crisis and pandemics like Covid-19 to see if these affect the relationship between

exchange rates and stock markets.
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Table Al. Diagnosis test
Serial correlation

F-statistic 0.8493
1.078390 Prob. F(2,133)

Heteroskedasticity Test: White

Obs*R-squared 0.4748
1.502251 Prob. Chi-Square(4)

Ramsey RESET Test

Value df Probability
Likelihood ratio 0.149884 1 0.6986

Source: By Author

The other three diagnosis test were performed on the residuals and the results are reported on Table
Al.Table Al shows that the model does not suffer from serial correlation, given an F-statistic of 1.0783
with a probability value of 0.8493. Also, the model does not suffer from heteroscedasticity, given the
Observed R-Squared of 1.5022 and a probability of 0.4748. The model also is correctly specified as
evidenced by the LR ratio of 0.1498 and associated probability of 0.6986.

The stability of the model was examined through the CASUM test and the CASUM of Squares
test. The results are reported in Figure A2 and Figure A3.

Figure A2. CASUM Test. 40
Source: By Author Figure A2 30
shows that the plot of the
CASUM test as well as the
CASUM Square on Figure A3 are
between the two red lines. This
confirms that the model esti-
mated is stable.

20 T
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-40
1990 1995 2000 2005 2010 2015 2020
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Figure A3. CASUM Test.
Source: By Author
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Informal Unit root Tests

As a way of determining the time-series properties of the data, both the formal and informal
tests were conducted. For the informal tests graphical plots were utilised. These are presented in
Figure A4 and Figure A5.

Figure A4. Informal unit root LISE LEXCH
tests (Level. 12 5.0
Source: By Author Figure A4 11 4.9
shows that for all variables, 10 48
there is evidence of the data 5 47
trending. In other words, there e
is evidence that as one moves . j‘i

from one period to the next, the
.. 6 4.3

data changes as well. This is a 1985 1990 1995 2000 2005 2010 2015 2020 1985 1990 1995 2000 2005 2010 2015 2020

way confirms that at level ser-

. . . CPI Interest
ies the data is not stationary.
25 28
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Figure A5. Informal unit root
tests (Differenced).
Source: By Author
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The data trends were also checked using first differenced data, as indicated on Figure A5, there
is evidence of the series being stationary. However, formal tests were carried out so as to ascertain

the level of stationarity of the data.
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