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Abstract

This paper investigates empirically whether the exchange rate in South Africa acted as a shock
absorber or a source of shocks over the period 2000Q2-2019Q4 using the data sourced from
the IMF’s IFS and FRED. Finding the answer to this question is important because South
Africa’s exchange rate is more volatile relative to peers and such exchange rate fluctuations
might be good or bad for the economy. The period of the study is to test the shock-absorbing
properties of the flexible exchange rate regime following mixed empirical evidence. The study
employs a Bayesian structural VAR using sign restrictions to identify supply, demand, and
monetary shocks for a three-variable VAR, and supply, demand, monetary policy, and
exchange rate shocks for a four-variable VAR. The results show that demand shocks explain
most of the variance in the real exchange rate, while other shocks play a small role, which
suggests that the exchange rate acted as a shock absorber. The results also show that demand
shocks explain most of the variability in the prices. These results suggest that policymakers
should monitor and stabilise fluctuations emanating from the demand side given the SARB’s
mandate of price stability.

Keywords: Exchange rates, Structural VAR, Shock absorber, Source of Shock, South
Africa

JEL Classification: E42, F31, F41



1 Introduction

The question of whether the exchange rate is a shock absorber or a source of shocks is important
because exchange rate fluctuations affect changes in other macroeconomic variables such as
output, inflation, and current accounts, to mention a few. In short, exchange rate fluctuations
affect changes in economic activity which can be in a positive way or a negative way. Finding
out whether the fluctuation in the exchange rate is stabilising or destabilising is an empirical
exercise as it depends on what is driving the exchange rate fluctuations which might differ
among countries. The exchange rate regime followed by a country matters too as explained in
the next paragraph focusing on the South African case.

The South African Reserve Bank (SARB) adopted an inflation targeting framework in
February 2000, which changed the conduct of monetary policy, leading to transparency, much-
refined communication and monetary credibility. By this time, the South African exchange rate
system was already classified as a free-floating regime according to the International Monetary
Fund’s report on exchange rate arrangements and restrictions (IMF, 2009). With this
information, this study examines whether the South African exchange rate acted as a shock
absorber or a source of shocks to the economy. This is the objective of this study based on the
notion that basic textbook macroeconomics shows that under an independent monetary policy
and a floating exchange rate regime, the exchange rate will act as a shock absorber in the face
of asymmetric shocks. Shocks that are commonly asymmetric require opposite responses of
foreign and domestic monetary policy, while symmetric shocks should be accompanied by
similar monetary policy. The intuition behind this is that it holds for the flexible exchange rate
only (i.e., the impact of shocks is contained by automatic adjustment in the exchange rate)
given that, by definition, the fixed exchange rate cannot absorb any shocks. Following the
literature (see e.g., Clarida and Gali, 1994; Artis and Ehrmann, 2006; Lahiri et al. 2006; Farrant
and Peersman, 2006; Dabrowski and Wroblewska, 2016; De and Sun, 2020; Beckmann et
al.2024; inter alia), this study treats the exchange rate as a shock absorber if its variability is
mostly driven by real shocks (i.e. supply or demand shocks).

However, a different situation might arise if the foreign exchange market fails to offer any
stabilisation to the economy. For example, the exchange rate is an asset price and responds to
asset market conditions. As such, exchange rate shocks could arise because of a time-varying
risk premium in the exchange rate or movements in the exchange rate that are not explained by
fundamentals. In such situations, the exchange rate may be an independent source of shocks.
Buiter (2000) argues that market-determined exchange rates are a source of shocks and
instability under a high degree of international financial integration. In addition, the exchange
rate is also a source of shocks in the presence of capital controls, speculative attacks, and
managed float exchange rate regimes. As for South Africa, although the official classification
is that it has a free float regime, in practice, it has a managed float regime given that capital
controls do exist, which might prohibit the exchange rate from absorbing shocks. Therefore,
this study treats the exchange rate as a source of shocks when variability is mostly driven by
nominal shocks (I use nominal shocks interchangeably with monetary shocks throughout the
paper) for a three-variable VAR or the exchange rate shocks for a four-variable VAR. Two
different models are estimated to avoid lumping together some shocks, especially in the three-
variable VAR model, which might lead to imperfect identification of shocks.



Existing empirical work on whether the exchange rate is a shock absorber or a source of shocks
focuses on developed countries, while there is limited work on the issue for transition and
developing countries. Moreover, empirical evidence on the shock-absorbing property of the
flexible exchange rate regime is mixed. Borghijs and Kuijs (2004) find that the exchange rates
were a source of shocks in five emerging market economies (the Czech Republic, Hungary,
Poland, the Slovak Republic, and Slovenia) over the period 1993Q1-2003Q2. Shevchuk (2014)
confirms the results by Borghijs and Kuijs (2004) over the period 1999-2013. On the other
hand, Dabrowski and Wroblewska (2016) find that in Poland over the period 1998-2013, the
exchange rate had a shock-absorbing effect, which is like the results by Stazka-Gawrysiak
(2009) for Poland. Other studies (see e.g., Alexius and Post, 2008; Farrant and Peersman, 2006;
Artis and Ehrmann, 2006; Bjornland, 2004; Clarida and Gali, 1994) analyse several countries
at once and find mixed results, that is, some countries have their exchange rates as shock
absorbers while others as the source of shocks. Some of these countries share some
characteristics with the South African economy in terms of being small open emerging market
economies (e.g. Czech Republic, Hungary and Poland).

To the best of my knowledge, there are two studies similar to this study that have been done in
South Africa (i.e. Balcilar et al., 2016 and Soobyah and Steenkamp, 2019). Balcilar et al. (2016)
use a time-varying parameter VAR over the period 1981-2013. However, this study does not
analyse the forecast error variance decompositions for all the variables, which is vital to analyse
whether the exchange rate is a shock absorber or a source of shocks. Soobyah and Steenkamp
(2019) use a factor-augmented vector autoregression (FAVAR) model over the period 1992Q2-
2017Q1. Similar to Balcilar et al (2016), Soobyah and Steenkamp (2019) do not show the
forecast error variance decompositions for other variables and shocks. They claim that the rand
is a shock absorber because the exchange rate forecast errors are mainly explained by shocks
to the exchange rate itself. This contradicts the definition of the shock absorber as explained in
the literature. Hence, this study contributes to the literature in developing countries by
examining the insulation properties of the South African rand floating exchange rate to the
South African economy. That is, whether the South African rand serves the South African
economy as a shock absorber or a source of shocks.

Most studies in South Africa on exchange rate issues focus on the causes of either the exchange
rate level! or exchange rate volatility (see e.g., Arezki, Dumitrescu, Freytag and Quintyn, 2014;
Mpofu, 2016; Mavee, Perrelli and Schimmelpfennig, 2016; Mpofu and Peters, 2017; Mpofu,
2020). Some of the methods used by these studies, for example, Event studies, are unable to
show the shocks behind output vs exchange rate variations, and the dynamics of exchange rate
movements while it is possible to show this using a structural VAR as done in this study.

Furthermore, some researchers like Saayman (2007) state that the SARB and the government
were under pressure between 2002-2006 to intervene in the foreign exchange market and
devalue the currency to stimulate exports and job creation. Others like Balcilar et al. (2016)
argue that the issue of whether the South African government should or could intervene
remains an open debate. At the same time, studies like Alpanda, Kotzé and Woglom (2010),
Peters (2016), and Ortiz and Sturzenegger (2007) indicate that the SARB does not target the

1 See studies like Aron, Elbadawi and Kahn (1997), MacDonald and Ricci (2004), Frankel (2007), Saayman
(2007), and Faulkner and Makrelov (2008).



exchange rate, especially after adopting inflation targeting in February 2000 using a structural
general equilibrium model or a dynamic stochastic general equilibrium model with an
exchange rate-augmented Taylor rule specification. Besides, the SARB claims they do not react
directly to movements in the exchange rate but react to inflation with a lag. However, the
exchange rate plays an important role in economic development in most developing countries.
This might be used to stimulate economic growth. Thus, this study assists in ascertaining
whether there is a need for the SARB to care about rand movements by finding out if the rand
is a source of shocks or a shock absorber.

Such a study is important for a country like South Africa with one of the highest unemployment
rates in the world and a currency that is volatile relative to its peers. Hence, knowing the shocks
driving output and the exchange rate, and whether output was insulated against these shocks,
will likely assist policymakers in enhancing output, which is likely to increase employment.

I employ a Bayesian structural VAR using sign restrictions to identify the shocks. Using the
forecast error variance decompositions of the real exchange rate, the study finds that demand
shocks explain most of the variance in the real exchange rate while other shocks play a small
role. These results suggest that the exchange rate acted as a shock absorber in South Africa.

The rest of the paper is organized as follows: Section 2 presents a review of the literature.
Section 3 defines the data and explains the model specification and estimation techniques.
Section 4 presents the results, and Section 5 concludes.

2 Literature review

The empirical literature that analyses the role of exchange rate as a shock absorber or a source
of shocks is based on theoretical framework that link the open economy IS equation, price-
setting equation, LM equation and the interest rate parity condition with sticky prices as
discussed by Clarida and Gali (1994) following the stochastic two-country open macro models
of Obstfeld, Cooper and Krugman (1985) and Dornbusch (1976). In the spirit of these models,
supply, demand, and nominal shocks affect the economy, and the exchange rate moves in
response to these shocks to restore the equilibrium. Exchange rates deviate from their
fundamentals to a large extent and persistently too. As such, Artis and Ehrmann (2006) state
that such deviations of the exchange rate from their equilibrium values might lead to real
adjustment in the economy and potentially cause destabilising effects. Using Blanchard and
Quah's (1989) identification, Clarida and Gali (1994) find that demand shocks explain most of
the variance in the real exchange rate and conclude that the exchange rate acts as a shock
absorber. Therefore, whether the exchange rate is a shock absorber or a source of shocks
depends on whether real shocks (supply or demand shocks) or nominal shocks explain most of
the variability in the exchange rate.

Dabrowski and Wroblewska (2016) use relative variables for Poland and Slovakia over the
period 1998Q1-2013Q4 and find that real shocks explain more of the variance in the real
exchange rate in Poland (a country that adopted inflation targeting in 1998) than in Slovakia
and conclude that the exchange rate is a shock absorber in Poland. Their Polish results are like
the study by Stazka-Gawrysiak (2009). Artis and Ehrmann (2006) do not use relative variables
for Canada (vs the US), the United Kingdom (UK), Sweden, and Denmark (all three vs the
euro) over the period 1974-1998 because this formulation (the use of relative variables) only
identifies asymmetric shocks. They find that shocks are symmetric for Canada, Sweden, and



Denmark, which implies that the exchange rate has no stabilisation effect in these countries.
Their results also show that shocks are asymmetric in the UK, which would give the exchange
rate a potential role in absorbing the shocks, but the estimates of the exchange rate response to
supply and demand shocks are insignificant. This implies that the exchange rate did not provide
shock absorption in the UK. The exchange rate can act as a shock absorber only if an economy
is hit by an asymmetric shock with respect to its trading partner. This suggests that whether the
exchange rate is an important tool to stabilise an economy can only be judged when the
knowledge of the frequency and the magnitude of shocks that necessitate exchange rate
fluctuation is known (Artis and Ehrmann, 2006). Following Artis and Ehrmann’s (2006)
method, Yilmaz (2012) and Drummond et al. (2015) find that the exchange rate is a shock
absorber in Turkey and the East African Community countries,” respectively. However, Artis
and Ehrmann (2006) analyse both fixed and flexible exchange rate regimes, which might bias
the results against stabilisation effects given that devaluations of fixed exchange rates are
seldom direct responses to specific shocks.

Alexius and Post (2008) focus on the periods of floating exchange rates and inflation targeting
for Sweden, Canada, Australia, New Zealand, and the UK, and find the shock-absorbing effects
in Sweden and Canada only because supply and demand shocks explain most variability in the
exchange rate. Bjornland (2004) finds that output is driven by labour supply and nominal
shocks, while the real exchange rate is driven by real demand shocks for Norway over the
period 1972Q1-1994Q4. Therefore, they assert that they find ambiguous results as to whether
the exchange rate is a shock-absorber or a source of shocks. Finding that output and the
exchange rate respond to different shocks does not always imply that the exchange rate is
destabilising. Some researchers, for example, Alexius and Post (2008) and Artis and Ehrmann
(2006), find that the exchange rate reacts mainly to its own shocks, which suggests that the
exchange rate is a source of shocks. However, they also find that the disturbance does not
transmit largely to the real economy (i.e., explain most variability in output and prices).

On the other hand, Farrant and Peersman (2006) use relative variables for the UK, Euro area,
Japan and Canada (vs the US) over the period 1974Q1-2002Q4. First, they run a triangular
long-run zero identification strategy following Clarida and Gali (1994) but with extended data
series and find evidence of the exchange rate as a shock absorber (demand shocks explaining
most variability in the real exchange rate). However, using the same three-variable VAR but
with sign restrictions as well as extending the model to a four-variable VAR (making a
distinction between monetary policy shocks and pure exchange rate shocks) and using sign
restrictions too, they find evidence of the exchange rate as a source of shocks given an
important role of nominal shocks in explaining real exchange rate fluctuations. Borghijs and
Kuijs (2004) find that nominal shocks had a significant contribution to the variability of the
exchange rate and conclude that the exchange rate acted as a source of shocks in five Central
European countries, namely the Czech Republic, Hungary, Poland, Slovak Republic, and
Slovenia over 1993-2003. Shevchuk (2014) confirms the results by Borghijs and Kuijs (2004)
using the data from 1999-2013. However, the results by Shevchuk (2014) should be interpreted
with caution given that the study uses a 2-variable VAR (output and exchange rate) and lumps
the demand, financial, and monetary shocks into one. Such studies motivate the need to

2 East African Community countries include Burundi, Kenya, Rwanda, Tanzania, and Uganda



investigate the role of the exchange rate as a source of shock or as a shock absorber using a
framework with more variables and find out if the same conclusion is reached.

Reviewing empirical literature, it seems that most of the studies that analyse the role of the
exchange rate as a shock absorber or a source of shocks focus on developed countries, while
there is limited work focusing on transition and developing countries. As such, this paper
complements the analysis of studies that investigate whether the exchange rate is a shock
absorber or a source of shocks by focusing on South Africa, a developing country which has
one of the highest unemployment rates in the world and a currency that is more volatile relative
to its peers. The findings from empirical literature also indicate mixed results about whether
the exchange rate is a shock absorber or source of shocks when an economy has a flexible
exchange rate regime. Such findings motivate the need to do more empirical analysis. The next
section explains the data and the methodology employed.

3 Data and methodology

This paper uses quarterly data from 2000Q2 to 2019Q4 obtained from the International
Monetary Fund’s International Financial Statistics and FRED. The period is chosen because it
covers the period when South Africa has had an independent monetary policy and a floating
exchange rate system. All variables except interest rates are in logarithms and represent a
difference between home and foreign levels following Clarida and Gali’s (1994) model®. The
home country is South Africa while the foreign country is the United States. Two reasons
motivate the use of the United States as the foreign country. First, South Africa has significant
trade relations with the United States. Second, the United States dollar is the most liquid
currency in the world*. This implies that the United States dollar is mostly used by South
Africans as they trade with their most trading partners. In addition, Gopinath (2017) shows that
the United States dollar drives global trade prices and volumes.

The variables are defined as follows: Output is measured as the difference between South
Africa’s real GDP and the United States real GDP. Both RGDP’s are in US dollars using 2010
prices. Prices are measured as the difference between South Africa’s consumer price index and
the United States’ consumer price index. Real interest rate differential is calculated as a
difference between South Africa’s real interest rate and the United States’ real interest rate.
Real interest rate for South Africa is the difference between the repurchase rate (repo rate) and
the actual inflation rate, while for the United States, it is the difference between the federal
funds rate and actual inflation. The last variable is the real exchange rate, which is calculated
as follows:

RER = E += (1)

Where RER refers to the real exchange rate, E refers to the nominal exchange rate using
domestic currency per foreign currency. Using this definition means that a rise in the nominal

3 This formulation identifies only asymmetric shocks. As mentioned earlier, the exchange rate has a potential
role to absorb shocks only when the economy faces asymmetric shocks.

4 See page 10 of Bank of International Settlements (2013), “Triennial Central Bank Survey. Foreign Exchange
Turnover in April 2013: preliminary global results” Monetary and Economic Department. Cited at
http://www.bis.org/publ/rpfx13fx.pdf



exchange rate represents a depreciation of the home currency. P* refers to the foreign producer
price index and P refers to the domestic producer price index. With these definitions, Table 1
below shows the summary statistics of all the variables.

Table 1: Descriptive statistics

Variable Obs Mean Std.Dev Min Max
RER 79 2.122 0.181 1.777 2.519
OUTPUT 79 -7.358 0.288 -7.873 -6.846
PRICES 79 -0.718 0.184 -0.995 -0.407
RIR 79 2.962 2.366 -1.954 11.337

Notes: RER refers to real exchange rate. RIR refers to real interest rate. All variables except interest rate are in logarithms and represent a
difference between home and foreign levels. South Africa = home country and the USA = foreign country (see section 3 for detailed
definitions). Obs = observation. Std.Dev = standard deviation. Min = minimum. Max = maximum.

In analysing whether the exchange rate is a shock absorber or a source of shocks in South
Africa, I estimate a structural VAR identified using sign restrictions. Generally, the literature
suggests three different identification strategies that have been applied to investigate the role
of the exchange rate as a shock absorber or as a source of shocks. These identification strategies
include: the long-run zero identification restriction (see e.g., Clarida and Gali, 1994; Bjornland,
2004; Borghijs and Kuijs, 2004; Shevchuk, 2014), the short-run zero identification restriction
(see e.g., Artis and Ehrmann, 2000; Artis and Ehrmann, 2006; Yilmaz, 2012), and the sign
identification restriction (see e.g., Farrant and Peersman, 2006; Peersman, 2011; De and Sun,
2020). Other studies use a combination of these identification restrictions. For example,
Alexius and Post (2008) use the long-run and short-run zero identification restriction, while
Dabrowski and Wroblewska (2016) use the long-run zero and sign identification restriction.

This study uses the sign identification restriction, which means that different shocks are
identified according to the direction of their impact on the variables in the system. I use this
identification restriction because studies like Faust and Leeper (1997) show that substantial
distortions in the estimations are possible due to small sample biases and measurement errors
when using long-run zero restrictions. Farrant and Peersman (2006) argue that using zero
restrictions can be misleading because some equilibrium growth models, for example,
overlapping generations models, allow for permanent real effects of nominal shocks because
they can affect the steady-state level of capital, yet long-run zero restrictions state that relative
nominal shocks have no permanent effect on relative output and the real exchange rate
(Borghijs and Kuijs, 2004). In addition, Farrant and Peersman (2006) argue that short-run zero
restrictions are stringent and could be misleading when attempting to conclude the effects of
nominal shocks, following Peersman (2005), who compares various identification restrictions
and finds that several impulse responses based on zero restrictions are located in the tails of the
distributions of all possible impulse responses. Ncube and Ndou (2011) state that different
ordering of the variables does not change the results of the study being analysed when using
sign restrictions because this identification method gives results independent of the chosen
decomposition of the variance-covariance matrix.

Following the arguments in the literature review earlier, I estimate a three-variable and a four-
variable VAR model. The structural VAR takes the form:

X, = B(L)X, + & (2)



Where X, is a vector of endogenous variables, B(L) is a matrix of lag polynomials and &; is a
vector of structural shocks to be identified. The VAR models are estimated in first differences
to avoid spurious results given the use of time series analysis. Table 2 shows the results
applying the Augmented Dickey-Fuller (ADF) and the Phillips-Perron (PP) tests to find the
order of integration of the variables. These results indicate that real exchange rate, output, and
prices are integrated of order one [I (1)] while real interest rate is stationary in levels [I (0)]
using the ADF test. Using the PP test, all the variables are I (1).

Table 2: Unit root tests

Panel A: Levels

Variables ADF PP

constant constant&trend constant constant&trend
RER -1.554 -1.977 -1.828 -2.324
OUTPUT -1.439 -2.812 -1.519 -2.581
PRICES -0.146 -2.262 0.027 -1.797
RIR -3.688*** .4 435%** -2.504 2.770

Panel B: first diff

RER -6.960*** -6.980% %
OUTPUT -6.59 %% _6.583 %k
PRICES -3.215%** S3.173%%*
RIR -5.393***

Notes: RER refers to real exchange rate. RIR refers to real interest rate. All variables except interest rate are in logarithms and represent a
difference between home and foreign levels. South Africa = home country and the USA = foreign country (see section 3 for detailed
definitions). first diff stands for first difference. ADF denotes Augmented Dickey-Fuller unit root test. PP denotes Phillips-Perron unit root
test. The null hypothesis: Series has a unit root (*Mackinnon 1996 one-sided p-values). *** denotes rejection of null hypothesis at 1%
significance level.

For a three-variable VAR model, Ax; = [4y;, Ap:, Aq;] where y, is output, p; is prices and
q; is real exchange rate, with three structural disturbances, &, = [&f, €&, e™] where & is supply
shock, e is demand shock, & is monetary shock. For a four-variable VAR, Ax, =
[Ay,, Ap;, Art, Aq:] Where y; is output, p; is prices, 1; is real interest rate differential, and g, is
real exchange rate, with four structural disturbances, &, = [&f, e, I, eg] where £ and £ are

as before, ™ is a monetary policy shock and & is an exchange rate shock.

The restrictions I impose (which are based on a typical aggregate supply and aggregate demand
diagram) are as follows. A positive supply shock should lead to an increase in relative output,
a fall in relative prices, and the reaction of the real interest rate differential and the real
exchange rate will be determined by the data. A positive demand shock will lead to an increase
in relative output, prices, and the real interest rate differential, and an appreciation of the real
exchange rate. A monetary policy shock is identified as a shock that has the opposite sign on
the real interest rate differential with respect to relative output, relative prices, and the real
exchange rate. This implies that a contractionary monetary policy shock (measured as a rise in
the interest rate) does not cause an increase in output and prices. The positive exchange rate
shock (depreciation of the exchange rate) increases relative output, relative prices, and the real
interest rate differential. Table 3 shows the summary of these restrictions. The restrictions for
a three-variable VAR are made by omitting a row with the real interest rate differential and a
column with the exchange rate shock.



Table 3: Sign identifying restrictions

Variable\Shock  Supply Demand Monetary Exchange rate
OUTPUT + + + +
PRICES - + + +
RIR ? + - +
RER ? - + +

Notes: ? means an unrestricted element

This study uses a Bayesian approach for estimation and inference following studies like Uhlig
(2005,1999) and Farrant and Peersman (2006). The prior and posterior I use belong to the
Normal-Wishart family. When using sign restrictions, each draw from the posterior gives an
infinite number of admissible decompositions, as argued by Peersman (2005). As such, to draw
the “correct candidate” from the posterior, I take a joint draw from the posterior for the usual
unrestricted Normal-Wishart posterior for the VAR parameters obtained from a uniform
distribution. I then construct impulse response functions. If all the imposed conditions of the
impulse responses of the three and four different shocks are satisfied, I keep the draw. The
draw that does not meet these conditions receives zero prior weight and is rejected. Based on
the 1000 draws kept from the Monte Carlo integration, I calculate statistics and report the
median responses as well as the 84™ and 16 percentile error bands.

4 Results

I start the empirical analysis by finding the appropriate number of lags to use in the estimation
of each of the VAR models. Employing the Schwartz Information criterion, Table 4 indicates
that the appropriate lag length for both the three-variable and four-variable VAR models is one.
To find whether the exchange rate is a shock absorber or a source of shocks, I decompose the
variance in the real exchange rate from all the shocks. The forecast error variance
decompositions enable the study of how much fluctuation in the real exchange rate can be
attributed to each structural shock. If the supply or demand shocks contribute to a large portion
of the total variation in the real exchange rate, I conclude that the exchange rate acts as a shock
absorber and is stabilising. However, if most of the shocks originate from monetary shocks or
nominal shocks for the three-variable VAR and from exchange rate shocks for the four-variable
VAR, then the exchange rate acts as a source of shocks. The findings for the forecast error
variance decompositions are shown in Table 5, at the one-quarter, one-year, and five-year
horizons.



Table 4: VAR Lag Order Selection Criteria

3 VAR model

Lag AIC SBC/BIC HQ

0 11.02 11.12 11.06
1 10.45* 10.82* 10.58*
2 10.54 11.16 10.74
3 10.62 11.44 10.85
4 10.87 11.86 11.09
4 VAR model

0 14.03 14.16 14.08
1 13.18 13.78* 13.39
2 13.40 14.42 13.70
3 13.43 14.76 13.73
4 13.03* 14.57 13.22%*

Notes: * indicates lag order selected by the criterion. AIC = Akaike information criterion. SBC/BIC = Schwarz information criterion. HQ
= Hannan-Quinn information criterion.



Table 5: Forecast error variance decomposition, 3-variable and 4-variable VAR model using RERPPI

Supply Demand Monetary Exchange Rate

Variable Model Median 16th 84th Median 16th 84th Median 16th 84th Median 16th 84th
OUTPUT
1q 3VAR 0.29 0.06 0.66 0.31 0.10 0.71 0.22 0.04 0.58

4VAR 040 0.08 0.67 0.26 0.09 0.54 0.12 0.02 0.38 0.05 0.01 0.23
1 year 3VAR 0.34 0.08 0.66 0.29 0.08 0.66 0.21 0.04 0.56

4VAR 042 0.10 0.70 0.20 0.05 0.46 0.15 0.03 0.44 0.05 0.01 0.21
5 years 3VAR 0.37 0.09 0.71 0.27 0.06 0.64 0.20 0.03 0.56

4VAR 044 0.08 0.76 0.15 0.02 0.44 0.17 0.03 0.50 0.05 0.01 0.21
PRICES
1q 3VAR 0.28 0.08 0.66 0.27 0.05 0.66 0.26 0.04 0.65

4VAR  0.20 0.05 0.58 0.32 0.07 0.54 0.30 0.05 0.55 0.03 0.00 0.16
1 year 3VAR 0.19 0.03 0.57 0.40 0.12 0.76 0.24 0.04 0.60

4VAR 0.13 0.02 0.52 0.38 0.12 0.63 0.27 0.06 0.53 0.03 0.01 0.16
5 years 3VAR 0.16 0.02 0.53 0.45 0.15 0.80 0.22 0.03 0.58

4VAR 0.11 0.01 0.58 0.41 0.13 0.67 0.25 0.05 0.53 0.04 0.00 0.17
RIR
lq

4VAR 0.04 0.00 0.26 0.03 0.00 0.10 0.65 0.40 0.87 0.15 0.04 0.39
1 year

4VAR  0.10 0.03 0.26 0.05 0.02 0.10 0.55 0.34 0.75 0.21 0.08 0.43
5 years

4VAR 0.11 0.04 0.26 0.06 0.02 0.12 0.53 0.33 0.73 0.22 0.08 0.42
RER
1q 3VAR 0.06 0.00 0.29 0.74 0.49 0.93 0.07 0.00 0.33

4VAR 0.04 0.00 0.25 0.55 0.37 0.76 0.00 0.00 0.03 0.26 0.07 0.51
1 year 3VAR 0.08 0.02 0.32 0.65 0.36 0.89 0.15 0.02 0.44

4VAR  0.06 0.01 0.23 0.53 0.30 0.77 0.05 0.01 0.13 0.24 0.06 0.49
5 years 3VAR 0.09 0.01 0.37 0.52 0.22 0.81 0.26 0.06 0.59

4VAR  0.06 0.01 0.24 0.48 0.19 0.76 0.11 0.03 0.25 0.21 0.04 0.49

Notes: All the variables are as previously defined (see note in table 2). q stands for quarter. Median, 16" and 84" are percentiles based on Monte Carlo integration.



Using the three-variable VAR model, the results show that relative demand shocks play a
dominant role in the short-run, medium-run, and long-run. To be specific, relative demand
shocks significantly explain 74% of the variance of the real exchange rate in the short-run (one-
quarter), 65% in the medium-run (one-year), and 52% in the long-run (five years). Relative
supply shocks are shown to play a negligible role at 6%, 8%, and 9% in the short-, medium-,
and long-run, while monetary shocks contribute 7%, 15%, and 26% in the short-, medium-,
and long-run, respectively. On the other hand, output variability is mostly explained by supply
shocks, which contribute 29%, 34%, and 37% in the short-, medium-, and long-run,
respectively. Demand and monetary shocks also play a role in explaining output variability,
especially in the short-run and medium-run, but the contribution of these shocks declines as
time passes. For example, demand shocks explain 31% in the short-run and 27% in the long-
run, while monetary shocks explain 22% in the short-run and 20% in the long-run. Based on
these results, the exchange rate in South Africa acted as a shock absorber. These results are
similar to studies like Dabrowski and Wroblewska (2016) that use a different method but
analyse an emerging market economy with an inflation targeting regime (the results for
Poland). The results differ from studies like Borghijs and Kuijs (2004) and Shevchuk (2014)
that also analyse emerging markets. One possible explanation is that their studies analyse a
two-variable VAR which lumps some shocks together. Balcilar et al. (2016) do not analyse the
forecast error variance decompositions for other variables to determine whether the rand acted
as a shock absorber or a source of shocks. Thus, this study improves upon such studies by
contributing to the literature on exchange rate issues in South Africa.

The findings that the exchange rate acted as a shock absorber are likely because the
government, domestic corporation, and household sectors have relatively limited foreign
exchange liabilities. Given this, the negative balance-sheet effects that are usually associated
with large exchange rate depreciation (see Figure 1 below) that South Africa has experienced
over the years are a limited issue, such that the movements of the rand exchange rate have been
an effective absorber of shocks.



Figure 1: Trends of the South African rand per U.S dollar
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Note: An increase in the exchange rate means a depreciation.



For relative prices, the results indicate that demand shocks explain most of price variability
(27%, 40%, and 45% in the short run, medium-run, and long-run, respectively). Supply shocks
explain most price variability in the short-run (28%) and contribute 16% in the long-run. These
results are likely due to low productivity in South Africa given low average GDP growth rates.
Monetary shocks explain most price variability in the short run (26%), and their contribution
decreases as time increases.

Extending the model to a four-variable VAR which now shows the supply, demand, monetary
policy, and exchange rate shocks, the results indicate that demand shocks still explain most of
the variation in the real exchange rate, with magnitudes of 55%, 53%, and 48% in the short
run, medium run, and long run, respectively. Supply shocks and monetary policy shocks play
a negligible role in the variation of the real exchange rate. However, the exchange rate shock
contributes the second highest, with 26%, 24%, and 21% in the short-, medium-, and long-run,
respectively. On the other hand, the reaction of output variability is like the results in the three-
variable VAR model, with supply shocks explaining most of the variability. Hence, I reach the
same conclusion as in the three-variable VAR that the exchange rate acted as a shock absorber
in South Africa over the study period. These results are different from Soobyah and Steenkamp
(2019), who also do a study in South Africa. Their study shows that the exchange rate shock
explains most of the variability in the exchange rate itself (see their Table 3) and that the
exchange rate shock explains little variability in other variables (see their Table 4). However,
they do not show other shocks that drive the variability of the exchange rate to tell which causes
more variability in the exchange rate to judge whether the exchange rate is a shock absorber or
a source of shocks.

The results also show that exchange rate shocks play a negligible role in output variation (5%,
5%, and 4% respectively for the short, medium, and long run), which suggests that the real
exchange rate is not a problem in South Africa for the low output that the country has
experienced. At the same time, monetary policy shocks play a little role in the variability of the
real exchange rate. This result suggests that the South African Reserve Bank (SARB) policy of
not influencing the rand has been achieved and, at the same time, has delivered in absorbing
shocks.

I still find that variability in prices is mostly explained by demand shocks (32%, 38%, and 41%
in the short, medium, and long run, respectively). As expected, monetary policy shocks explain
most of the variation in the real interest rate differential. Exchange rate shocks contribute to
price variability secondly while supply and demand shocks play a negligible role.

Next, I do some robustness checks on these results. I begin by using a different measure of the
real exchange rate. This new measure uses consumer price indices (CPI and CPI*) for both
domestic and foreign price indicators. For the three-variable VAR, the results still show that
the demand shocks explain most of the variability of the real exchange rate, with magnitudes
of 75%, 64%, and 47% in the short, medium, and long run, respectively. Supply and monetary
policy play a negligible role. In addition, the results show that output variability is mostly
explained by supply shocks and that demand and monetary shocks also play a role. The results
for relative prices in Table 6 are similar to the results in Table 5.



Table 6: Forecast error decomposition, 3-variable and 4-variable VAR models using RERCPI

Supply Demand Monetary Exchange Rate

Variable Model Median 16th 84th Median 16th 84th Median 16th 84th Median 16th 84th
OUTPUT
1q 3VAR 0.31 0.05 0.64 0.31 0.11 0.67 0.21 0.05 0.58

4VAR 040 0.07 0.68 0.27 0.10 0.55 0.13 0.02 0.42 0.04 0.01 0.20
1 year 3VAR 037 0.09 0.70 0.26 0.09 0.65 0.20 0.04 0.56

4VAR 043 0.09 0.70 0.20 0.06 0.44 0.16 0.03 0.48 0.04 0.01 0.18
5 years 3VAR 0.39 0.10 0.72 0.25 0.06 0.62 0.19 0.03 0.57

4VAR 043 0.08 0.76 0.15 0.02 0.43 0.18 0.04 0.54 0.04 0.00 0.16
PRICES
1q 3VAR 0.31 0.09 0.64 0.25 0.05 0.60 0.30 0.06 0.65

4VAR 0.19 0.05 0.56 0.34 0.09 0.56 0.28 0.05 0.54 0.03 0.00 0.16
1 year 3VAR 0.22 0.04 0.54 0.42 0.16 0.76 0.22 0.04 0.55

4VAR  0.12 0.02 0.50 0.44 0.16 0.69 0.23 0.06 0.49 0.03 0.00 0.14
5 years 3VAR 0.19 0.02 0.49 0.50 0.21 0.82 0.19 0.02 0.49

4VAR 0.10 0.01 0.46 0.48 0.19 0.75 0.19 0.03 0.46 0.04 0.00 0.16
RIR
lq

4VAR 0.04 0.00 0.25 0.03 0.00 0.11 0.64 0.39 0.85 0.17 0.05 0.39
1 year

4VAR  0.11 0.03 0.26 0.05 0.02 0.10 0.52 0.31 0.72 0.25 0.10 0.46
5 years

4VAR 0.11 0.04 0.26 0.07 0.03 0.14 0.49 0.30 0.69 0.25 0.11 0.45
RER
1q 3VAR 0.06 0.00 0.25 0.75 0.49 0.93 0.07 0.00 0.28

4VAR 0.04 0.00 0.23 0.50 0.34 0.75 0.00 0.00 0.03 0.33 0.10 0.52
1 year 3VAR 0.08 0.02 0.29 0.64 0.35 0.87 0.19 0.03 0.46

4VAR  0.07 0.01 0.24 0.50 0.29 0.74 0.08 0.02 0.17 0.26 0.07 0.49
5 years 3VAR 0.10 0.02 0.35 0.47 0.19 0.77 0.32 0.08 0.64

4VAR  0.07 0.01 0.25 0.46 0.18 0.73 0.16 0.05 0.31 0.20 0.03 0.47

Notes: All the variables are as previously defined (see note in table 2). q stands for quarter. Median, 16" and 84" are percentiles based on Monte Carlo integration.



Extending the model to a four-variable VAR, the results still show that demand shocks explain
most of the variation of the real exchange rate while supply and monetary policy shocks play
a small role. The impulse response functions (not shown here given that the forecast error
variance decomposition assists in answering whether the exchange rate acted as a shock
absorber or not) have the expected signs. Overall, the robustness checks indicate that the
exchange rate in South Africa acted as a shock absorber.

5 Conclusion

This paper analyses whether the real exchange rate is a shock absorber or a source of shocks in
South Africa. The results show that demand shocks explain most of the variance in the real
exchange rate. Supply shocks and monetary policy shocks play a little role in the variation of
the real exchange rate, while exchange rate shocks play a small role. On the other hand, supply
shocks explain most variability in output, while exchange rate shocks play a small role in output
variability.

These findings suggest that the exchange rate acted as a shock absorber. Given that exchange
rate shocks play a small role in output variation, suggest that the real exchange rate is not a
major problem for South Africa’s low output to the extent that the South African Reserve Bank
should be intervening in the foreign exchange market to influence the exchange rate with the
hope of stimulating economic growth. The results also suggest that policies that focus on the
demand side are required to control inflation given that demand shocks explain most of the
variance in the relative prices. One limitation of the study is that the use of a structural VAR
framework is backward-looking and an imperfect measure for a forward-looking analysis.
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