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ABSTRACT

Purpose of the study: This study revisits the management and interaction aspects between fiscal and monetary
policies in South Africa using a Bayesian vector autoregressive model (BVA).

Design/methodology/approach: Monthly data on the inflation rate, interest rate, money supply, tax revenue,
government spending and government debt for the period 2009 - 2019 were sourced from the South African
Reserve Bank.

Findings: The impulse response analysis shows that positive shocks to money supply prompt monetary authority
to raise the economy's interest rate, which increases the bank rate. Inflation does not respond to shock to
government spending and could drive inflation in the South African economy from the supply side rather than the
demand side. Tax revenue and money supply shocks are significant sources of variation in inflation. These
variables account for 7 and 18 percent variation in government spending.

Recommendations/value: The study concludes that monetary authority must employ supply-side measures to
manage the price level.
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Managerial implications: Monetary policy makers must ensure that management of the economy is tailored
towards the supply-side of the economy and remove the various structural rigidities in the economy in order to
ensure the stability of the price and other macroeconomic fundamentals.
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1. INTRODUCTION

The coordination between fiscal and monetary policies has taken another dimension in
macroeconomic policy management discussions. By policy coordination, we mean that both fiscal
and monetary policies complement each other to achieve the predetermined economic objectives.
However, policy conflict occurs when either fiscal policy or monetary policy does not complement
each other and hinders the attainment of macroeconomic objectives. Monetarists earlier
recommended government intervention and are opposed to unregulated policies (Nunes &
Portugal, 2009), while Keynesians supports interventions (Daly, 2015 & Smida, 2016). The
positions of both schools have detached arguments between the two policies. Accordingly, the
empirical studies on monetary policy conduct were fair between rules and discretionary
performance (Woodford, 1998). Fiscal policy was inherently supposed to play an insignificant
part, while monetarist models supposed Ricardian management's presence, under which the
budget of government was prone to repeated deviations. Any remaining debt is financed using
taxes and inflation tax without interference with monetary policy (De Resende, 2007; Nunes &
Portugal, 2009 & Sanusi & Akinlo, 2016).

Consequently, the fiscal authority is assumed to be good, and slashes in taxes funded by
upsurges in debt level are recompensed by a surge in taxation at the latter date to ensure debt
creditworthiness. Under this arrangement, the dispute on the coordination between the fiscal and
monetary policies was said to be pointless (Hayo & Niehof, 2014). The customary duty of the

central bank is to regulate price levels. Beginning from Fisher's (1911) work, the quantity theory
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of money formed the basis of studies on price determination. However, against the monetarist

position, another line of thinking is known as the fiscal theory of the price level (FTPL).

The FTPL argued that price determination is a fiscal phenomenon rather than a monetary one.
The quantity theory of money and the FTPL perhaps apparently at variance. They are not mutually
exclusive theories (i.e. they are not theories that cannot occur simultaneously) but are somewhat
different components of the same theory. Various economic models on fiscal and monetary
policies disagree about the way economic policy is coordinated. This study re-examines
interactions between fiscal and monetary policies in the South African economy using the
Bayesian vector autoregressive model (BVA). The major question the current study addresses
are, what are the dynamic responses among fiscal and monetary policies variables shocks in
South African economy? Understanding the dynamic responses between the fiscal and monetary
policies variables is particularly pertinent for efficient management of the economy and coming
up with cutting-edge policies that would facilitate the attainment of macroeconomic stability in the
midst of current instability as occasioned by Covid-19 pandemic. Meanwhile, the dynamic
responses are examined within the Bayesian VAR framework. The advent of the Bayesian
approach to VAR analysis led to a re-evaluation of the ordinary VAR procedure using Bayesian
principles. The conventional VAR procedure was faced with some inadequacies, such as the
over-fitting problem; in other words, the problem of over parameterisation and misspecification of
degrees of freedom. The Bayesian school offers a resolution to this difficulty because it does not
consider many model parameters. More specifically, the study contributes to the discussion on
fiscal and monetary policies interact in the light of mounting price level in the South African
economy, as the studies on fiscal and monetary policies are still primarily limited. The remainder
of the study is organised as follow. Section 2 presents a review of the literature, Section 3 presents

the methodology, Section 4 discusses the results, while Section 5 concludes the study.
2. REVIEW OF LITERATURE

The general conclusion of earlier studies on monetary policy is that fiscal policy management
does not significantly affect monetary policy. They argued that fiscal policy's primary responsibility
is to control the government's budget, while monetary authority should regulate the money supply

and interest rate (Sargent & Wallace, 1981).
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Hughes and Weymark (2005) investigated monetary and fiscal policy interactions in the UK and
the euro area through regression analysis using instrumental variables. They argued that there
was substitutability of monetary and fiscal policy interaction in the UK, while complementarity was
found in the euro area. This was corroborated by Kirsanova et al. (2005) using a similar approach
as they also found evidence of complementarity between fiscal and monetary policy variables.
Subsequent empirical findings by Reade and Stehn (2007) and Daly and Smida (2016) came up
with similar conclusions as Bianchi and llut (2017), using a Markov-Switching DSGE model, state
that instability in US inflation can be explained by the interaction between the monetary and fiscal
authorities. When the fiscal authority is the leading authority, fiscal imbalances generate long-
lasting and persistent increases in inflation, and the monetary authority loses its ability to control
inflation. The effects of these shocks last as long as agents expect the fiscal authority to prevail
in the future. Therefore, if the monetary authority tries to dis-inflate without the fiscal authority's
backing, inflation barely moves. However, when the fiscal authority accommodates the central
bank's behaviour, inflation quickly drops, the economy enters a recession and the debt-to-GDP
ratio increases. These features characterised the events of the early 1980s and can therefore be

rationalised by the change in the policy mix itself.

According to Cekin (2013), using the Markov switching approach, concluded that monetary and
fiscal policy switch is an essential requirement for monetary policy to ensure prices' stability as
deficit shocks would be prevented from transmitting to inflation. Choudhri and Malik (2012) used
a small-scale DSGE model for Pakistan to analyse monetary policy. Their empirical findings
suggest changes in government expenditure crowd out private investment, and money supply
changes do not significantly cause inflation. This was supported by the empirical submission of
Coenen and Straub (2004). Dungey and Fry (2010) were worried about the possible effects of
monetary and fiscal policy outcomes in Australia's economy. Their findings show that government
expenditure impacts induce a much more significant rise in government revenue, resulting in a
fall in the debt-to-GDP ratio. A similar study by Chatziantoniou et al. (2013) states that both fiscal

and monetary policies affect stock markets' performance.

Jin (2013) examined the interactions among debt maturity management and monetary and fiscal
policies using a DSGE model. His empirical conclusions show that debt maturities do not

significantly influence monetary and fiscal policy interactions. He does, however, submit that
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longer average maturities of debt magnify the effects of monetary policy shocks on the prices of
bonds. Ojeda-Joya and Guzman (2017) investigated the impacts of consumption shocks on GDP
employing a panel analysis. They argue that the tightening of monetary policy habitually
accompanies government consumption shocks. They also concluded that consumption shocks

generate higher multipliers in developing countries.

Gnocchi and Lambertin (2013) examined the interaction between committed monetary and
discretionary fiscal policy utilising Markov-Switching. Empirical findings show that there is a lack
of commitment on the part of fiscal authority. This lack of commitment was believed to generate
a steady-state debt level that a time-consistency problem would determine. They are of the view
that fiscal indiscipline promotes tax rate volatility and inflation. Adam and Billi (2008) re-examine
the impacts of inflation traditionalism on fiscal policy and taxation. Their empirical clarification
reaffirms the roles of policy timing in affecting inflation. The DSGE model in an open economy
with monetary and fiscal policy in a continuous-time framework was developed by Hayo and
Niehof (2014) to analyse monetary and fiscal policy's interdependence during financial crises.
The contagious effects on bond markets and real markets were analysed under different monetary
and fiscal policies. They find evidence that the cost of inflation under the modified Taylor rule
prevents crises most. However, there is no evidence for supporting either spending or austere
fiscal policy. Depending on the inter-connectedness of markets, spending policy causes a crisis
in the bond market instead of preventing the stock market crisis. They, however, could not find
evidence that financial market crises will affect the monetary and fiscal policy interdependence.
Nonetheless, Dixit and Lambertini (2003) and Gali and Perotti (2003) establish that monetary and

fiscal policy interdependence is affected by financial market crises.

Gonzalez-Astudillo (2013) made use of Bayesian methods for nonlinear state-space models to
estimate the policy rules with time-varying coefficients, endogeneity and stochastic volatility.
Empirical results show that there is important persistence in policymaking with fiscal policy being
slightly more persistent than monetary policy. There is also a degree of direct interactions
between policies given by a positive estimated correlation between latent factors. They also find
evidence that monetary policy switches more frequently than fiscal policy, and the former loosen
during recessions. There is also evidence that taxes affect output, but the effects are attenuated

concerning a pure fiscal regime.
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Ehelepola (2014) provides empirical evidence on welfare maximising optimal monetary and fiscal
policy rules in Sri Lanka using a DSGE model. A standard Taylor rule-type monetary policy
reaction function where the nominal interest rate responds to inflation deviations and output gap
was employed. A relatively simple fiscal policy reaction function in which tax revenue depends on
total government liabilities is used. To conduct welfare analysis, equilibrium solutions to the model
are approximated up to second-order accuracy. He proposes the optimal monetary and fiscal
policy rules within a group of implementable and straightforward rules for the Sri Lankan economy.
Philippopoulos et al., (2015) investigated monetary and fiscal feedback policy rules in a New
Keynesian model under a non-open economy. Their empirical conclusions state that the monetary
authorities should be concerned with inflation, while the fiscal authorities should adjust to changes
in debt level. They find evidence to support the view that price stability should be the critical

concern of monetary authorities.

The 2007/2008 global financial-economic crisis has awakened the discussion on the role of
monetary and fiscal policy in fighting recessions or economic crises. Most of the recent empirical
studies submit that government spending could be effective in fighting or combating financial
crises. Devereux (2010) examined the role of debt and deficits in an economy with zero bound on
nominal interest rates. His empirical evidence establishes that the wealth effects of deficits induce
macroeconomic response or adjustments in lessening the impact of global financial crises. They
argued that spending financed by deficits would be more expansionary than tax finance. The
study concludes that a tax reduction would be more potent during the liquidity trap than when
there is no liquidity trap. Following the thoughts of Hayo and Niehof (2014) on the role of monetary
and fiscal policy in fighting recessions or economic crises, Valdivia and Valdivia (2019)
investigated the effectiveness of fiscal and monetary policy coordination during the 2007-2010
global crisis using a DSGE model. The results show that fiscal and monetary policies shocks have

unfavourable impacts on price stability and economic growth during a crisis.

Hohberger and Herz (2012) analysed macroeconomic responses of current accounts to different
shocks. Their results indicate that inconsistent monetary policies make the economy vulnerable
to shocks and lead to volatility in exchange rates, aggravating the current account conditions.
They argue that stability in macroeconomic variables is associated with fiscal response to the

current account. However, attempting to stabilise the current account using fiscal policy causes
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output to vary significantly in the short run. Valli and Carvalho (2010), in an attempt to broadening
the implementation of fiscal policy, stretched the works of Coenen, et al. (2007) and Christoffel,
et al. (2010). Valli and Carvalho (2010) assume a fiscal policy that aims at stabilising the debt
level in an open economy. The empirical findings suggest that macroeconomic response to output
growth worsened inflation. While the reaction of growth of money to the exchange rate shows

inflation variability worsened to a lesser extent.
3. METHODOLOGY

3.1 Model estimation

Bayesian vector autoregressive (BVAR) is a development on the traditional vector autoregressive
(VAR) model (Koop & Korobilis, 2010). BVAR makes use of Bayesian approaches to implement
VAR (Gefang, 2014). Unlike traditional VAR models, in the BVAR model, parameters are
assumed to be random, and prior probability values are assigned to the model (Gefang, 2014).
The maijor superiority of the BVAR model is that it is not faced with the difficulties of collinearity
and over-parameterisation which are peculiar to conventional VAR models because BVAR

enforces priors on the autoregressive parameters.
Consider an autoregressive VAR (p) model of order p:

Yt = C + Blyt—l + BZYt—Z + ...+ Bth—p + St ............................................................... (1)

Where Y, = (Yir—1,Yie—2,Yit—3, .. Yie—p) IS @ 6 X 1 matrix, which means the number of
observations multiplied by the number of endogenous variables (inflation rate, interest rate,
money supply, tax revenue, government spending and government debt). In a more specific form,

equation (1) can be written as:

Where Y; = (¢;, Yie—1,Yie—2, Yie—3, .. Yie—p) is @ T by (1 + N*P) matrix. eis a stochastic term
with nil and non-negative definite covariance matrix Y, . In other words, e~iidN(0,Y)). The &; is
assumed to be multivariate normal. The classical inference is followed by the Bayesian inference

of the VAR model. The Bayesian econometric framework consists of the derivation of the
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likelihood function, among others. To derive likelihood function, consider the 5-dimensional

Var(p) model,

YTXm = ZTXKFka + UTXm ......................................................................................... (3)

Where k=mp+1 and is the number of parameters to be estimated while T is the number of the
observations. If we stack the VAR coefficients into a vector, equation (3) could be written as

follows:

VYmTx1 = (Im ® Z)yqxl + TUpUTIX ] w v v wmvwmnmnsanssaeaansansansansasnsanssassnnsenssnnsanssnssassssssnesnssansnnesns (4)

And g=mk. If we assume that u~N (0,2 ® I;), the likelihood function can be written as

p(/y, ) < || 7F exp [~ 2 {0 = Un®2D)E®I) ™ ¢ = Un®DIN)] e (5)

The final form of likelihood function after solving for y and ), can be written as follows:

(T-k-m-1)+m+1

pCly, )« 157 exp [~ - H(Eem2) (y— N x 2T e [~

p(y/y, Y) MN(;, ) ®(ZZ)‘1) XIW(S, T =k =1 — 1) (6)

A

® is a Kronecker product and y is vec(T)

In BVAR estimation process, there are different types of prior probability distributions. According

to (Koop, 2013). The present study employed a steady state prior.

3.2 Data sources and description of variables

Data on consumption, inflation, outstanding government debt, money supply, government
spending, economic growth, tax revenue and interest rate were employed. Monthly data on the
inflation rate, interest rate, money supply, tax revenue, government spending and government
debt from 2009(1) to 2019(12) for the period 1981-2018 were sourced from the South African

Reserve Bank.
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3.2.1 Money supply

Money supply can be defined as an entire total currency stock and other liquid instruments
circulating in the economy at a particular time (Friedman, 1968). The money supply includes cash,
coins and balances held in checking and savings accounts. Money supply can also be defined as
physical cash in circulation plus the money held in checking and savings accounts (Friedman,
1968). Central bankers across the globe primarily measure their money supply with M1 and M2.
The most liquid form of money is M1 (Goodhart, 1994). Consequently, the present study uses M1
as a measure of monetary aggregates in estimating the degree of fiscal and monetary policies

interdependence.

3.2.2 Inflation rate

Inflation is the increase in the Consumer Price Index (CPI). The CPI is a weighted average of
prices for various goods (Akatu, 1993). The kind of goods included in the composition of CPI is
determined by representative goods of consumers (Jhingan, 2007). There could be goods that
experience a fall in prices while others had price increase, but the eventual value of CPI will be
determined by each of the goods' relative weight. Annual inflation, used in the study as a monetary

policy variable, is the percent change of the CPI relative to the previous year.

3.2.3 Government spending

Government spending can be defined as the government's purchase of goods and services
(Bhattarai & Whalley, 2000). Government spending is undertaken to perform critical functions,
such as national defense, education, subsidy for start-up industries or industries that cannot drive
their operations with funding by the private sector, transfer payments in forms pensions,
unemployment benefits, and financial and fiscal incentives to private firms to reinforce investment
activity among others. These expenditures are financed with a combination of taxes and
borrowing. Government spending is also used to inject extra spending into the macro-economy
(Adams, 2008). This is primarily done to help achieve increases in total spending or aggregate

spending in economic activity. This kind of stimulus is part of the discretionary fiscal policy of the

government.
Journal of Contemporary Management Volume 18 Issue 2 Page 9
DHET accredited 2021

ISSN 1815-7440 Pages 86-113



KA SANUSI
JHEITA Management of fiscal and monetary policies interdependence in South African
DF MEYER economy: A Bayesian VAR approach

3.2.4 Government debt

Government debt is generally identified as the total debt obligations of a country. Itis the country's
total indebtedness, either internally or externally (Ayodele & Falokun, 2003). Government debt
can be categorised by duration or maturity period. The maturity period for short term debt is within
a year, while long-term debt is over ten years. Medium-term debt is, of course, longer than short-
term debt but shorter than long-term. The study uses public debt, which is the summation of the

government's internal and external outstanding debt.
3.2.5 Interest rate

The interest rate is an important monetary policy tool used to regulate the volume and direction
of the economy's credit or money (Jhingan, 2007). An interest rate as an important monetary
policy variable is measured in many ways. The rate at which the central bankers rediscount their
bill to commercial banks is an interest rate called monetary policy rate (MPR). On the other hand,
the rate at which money deposit banks, known as commercial banks, allocate credit to the public
is called lending rate or interest rate (Nwezeaku & Akujuobi, 2010). This is a broader monetary
policy tool as it encapsulates the monetary policy interest rate. Consequently, the study makes

use of the banking interest rate in the study.
3.2.6 Tax

Tax is an important fiscal policy variable; it is a significant dominant source of revenue to finance
government spending, especially in developed countries. The total amount of money that the
government receives from taxation is termed tax revenue (Daniel, 2001). The tax revenue is the
sum of the revenues of different kind of taxes such as the revenue of physical and juridical persons
known as a direct tax, wealth and assets, the domestic economic transactions (indirect taxes such
as VAT) and international trade transactions (import duties) (Ogunmuyiwa, 2008). The study uses

revenue from all tax levies of the government.

Journal of Contemporary Management Volume 18 Issue 2 Page 10
DHET accredited 2021
ISSN 1815-7440 Pages 86-113


https://www.collinsdictionary.com/dictionary/english/total
https://www.collinsdictionary.com/dictionary/english/receive
https://www.collinsdictionary.com/dictionary/english/taxation

KA SANUSI
JHEITA Management of fiscal and monetary policies interdependence in South African
DF MEYER economy: A Bayesian VAR approach

4. FINDINGS AND DISCUSSION

41 Summary statistics

It is not uncommon in econometrics analysis to carry out descriptive statistics of the variables
under investigations. Variables such as money supply (MS), bank rate (BR), inflation rate (INF),
government debt (TD), government spending (EXP) and tax revenue (TR) are employed in the
estimation process. The descriptive analysis presented in Table 1 reveals the underlying

characteristics of all the variables.

Table 1 shows that the variables are characterised with a high level of internal consistency in the
region of maximum and minimum values. Also, the standard deviation of the variables is low,
which shows that the variances of the variables are not needlessly high. This is also corroborated
by the skewness and kurtosis of the variables are minimal. The Jarque-Bera statistics capture the
normality characteristic of the data. At one percent level of significance, the Jarque—Bera statistics
of each variable accept the normality's null hypothesis. This position is confirmed by the closeness
of both values mean and median. The nearer the mean and median values, the higher the

probability that the series will be normally distributed.

Table 1: Summary statistics of variables
Variables
Statistics
mMS TD EXP INF BR TR
Mean 4.079 3.507 4.584 2.084 2670 2515
Median 3.995 3453 4.594 2.073 2.710 2.595
Maximum 4.391 3.843 4.628 2.926 3.106 3.367
Minimum 3.817 3.0982 4.504 0.325 2.140 1.029
Std. Dev. 0.174 0.225 0.032 0.552 0.296 0.513
Skewness 0.456 0.141 -0.763 -0.725 -0.282 -0.663
Kurtosis 1.718 1.843 2.962 3.943 1.875 3.494
Jarque-Bera 371 2125 3499 4.492 2375 2.927
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Probability 0.156 0.345 0.173 0.105 0.304 0.231
Sum 146.8 126.2 165.0 75.032 96.14 88.05
Sum Sq. Dev. 1.061 1.779 0.036 10.70 3.076 8.955
Observations 133 133 133 133 133 133

Source: Author’s computation

Also, the movement of the variables over the study period is given in Figure 1. The graphical
picture shows that government expenditure, tax revenue, government revenue and money supply
have grown in the South African economy. At the same time, inflation and bank rate have been

oscillating over the period.

Figure 1: Movement of the variables over time.
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4.2 Correlation analysis

Table 2 and Figure 2 show the correlation relationship between the variables. The results show
that the relationship among most of the variables is solid. For instance, the relationship between
money supply and government spending, government revenue, and government debt is as
substantial as the case for other variables. Only the bank rate has a fragile relationship with the

rest of each of the variable.

Table 2: Correlation analysis
MS EXP D BR TR INF

MS  1.0000 0.7498 0.9931 0.1366 05197  -0.1968
EXP  0.7498 1.0000 0.7453  0.0390 0.2552 -0.1790
D 0.9931 0.7453 1.0000 0.0669 0.5214 -0.2659
BR  0.1366 0.0390 0.0669 1.0000 0.0526 0.4808
TR 05197 0.2551 0.5214 0.0526 1.0000 -0.1088
INF -0.1968 -0.1790 -0.2659  0.4808 -0.1088 1.0000

Source: Author's computation
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Figure 2: Correlation chart among the variables
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4.3 BVAR lag length selection criteria

Table 1 shows the result of lag selection results for BVAR model. From Table 3., the appropriate
lag order is one, based on the minimum value of Schwarz information criterion (SC). As such, we
cannot take lags of more than one. Notably, SC (also known as Bayesian information criterion)
has been chosen over the other information criteria due to its strengths. It is highly reliable and
often employed to compare non-nested models. Comparison among different models can be
made using SC. Moreover, the SC is significantly conservative regarding lag selection compared
with other criteria (Korobilis, 2013).
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Table 3: BVAR lag selection Order criteria
Lag LogL LR FPE AIC SC HQ

0 48.57069 NA 2.06e-05 -2.278534 -2.151869 -2.232736
1 165.9369 211.2592 9.14e-08* -7.696844* -7.190180* -7.513651*
2 169.0154 5.079479 1.24e-07 -7.400768 -6.514106 -7.080179
3 174.6362 8.431325 1.50e-07 -7.231812 -5.965152 -6.773828
4 190.3505 21.21421* 1.12e-07 -71.567524 -5.920866 -6.972144
5 194.1900 4.607406 1.55e-07 -7.309499 -5.282844 -6.576724

Notes: * indicates lag order selected by the criterion LR: sequential modified LR test statistic (each test at 5% level);
FPE: Final prediction error; AIC: Akaike information criterion; SC: Schwarz information criterion; HQ: Hannan- Quinn
information criterion

Source: Authors’ computation
4.4 Impulse response analysis

The results of impulse response analysis from Bayesian vector autoregressive as shown in
Figure 3, is used to evaluate the dynamic interactions between fiscal and monetary variables

and the results is discussed as follows:
4.4.1 Response of the variables to inflation shocks

The impulse response analysis shows that a positive shock to inflation expectedly leads to a
positive response in the economy's price level. This has been the experience in the South African
economy as the prices of goods and services have remained downwardly inflexible. A positive
shock to inflation also provokes positive responses from the bank rate. This shows that positive
shock to inflation leads to a positive response from the rate at which deposit money banks lend
to the public. On the other hand, a positive shock to inflation shows adverse fluctuation in money
supply level and government expenditure. The government expenditure and money supply level
could be observed to be oscillating between positive and negative region. Similarly, inflation
shocks primarily lead to a decline in tax revenue. This could be due to the fall in the profits of the
businesses due to positive shocks to inflation and hence tax revenue. Lastly, a shock to inflation

could be seen to largely lead to a fall in total debt.
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4.4.2 Response of the variables to bank rate shocks

A positive shock to the bank rate causes inflation in the economy to rise. This is not unexpected
as the increased cost of borrowing should be expected to increase the commodity prices. A
positive shock to inflation causes an increase in money supply in the economy as monetary
authorities respond to bank rate shocks by lowering the economy's interest rate. Also, bank rate
shock is also seen to lead to an increase in government expenditure. A positive shock to bank
rate is also observed to cause erratic fluctuation in tax revenue, with tax revenue essentially a
negative response. Government debt is also seen to respond negatively to shocks to the bank

rate.
4.4.3 Response of the variables to money supply shocks

As expected, impulse response analysis shows that positive shocks to money supply persuades
the monetary authority to respond by raising the interest rate in the economy, raising the bank
rate. Interestingly, a positive shock to money supply could not motive a significant response from
inflation with just a slight decline, and outstanding government debt does not respond significantly
to money supply shocks. Government spending is also observed to fluctuate in response to
money supply shocks as it oscillates between the positive and negative region. At the same time,

tax revenue is noted to respond positively to money supply shocks.
4.4.4 Response of variables to government expenditure shocks

Shocks to the government expenditure produce insignificant or zero response from a response
from inflation. This shows that the South African economy's inflation is purely a monetary variable,
and shocks to government expenditure do not produce a significant reaction from inflation. Also,
evidence from impulse response analysis shows that shocks to government expenditure cause
moderate fluctuation in money supply level while a slight decline is observed in bank rate.
Expectedly, a positive shock to government expenditure is observed to cause a decline in tax
revenue. An increase in the government's total outstanding debt could also be observed due to

government spending shocks.
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4.4.5 Response of the variables to tax revenue shocks

As noted earlier, inflation could be non-responsive to fiscal variables but rather monetary variables
in the South African economy. Tax revenue shocks lead to an insignificant response from inflation,
while moderate fluctuations in bank rate and money supply are visible due to tax revenue shocks.
Also, tax revenue shocks cause significant fluctuation in government spending. Expectedly, the
government's total outstanding debt could be seen to fall significantly due to positive shocks to

tax revenue.
4.4.6 Response of variables to debt shocks

The empirical evidence also confirms that inflation in the South African economy is a monetary
phenomenal debt shocks that could not provoke an increase in the economy's price level. A
positive response from the bank rate is expected due to positive shocks to total government debt,
while an insignificant positive response is observed from the money supply level. Also, debt

shocks cause insignificant reactions in government spending and tax revenue.
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4.3 Forecast error variance decomposition

Forecast error variance decomposition (FEVD) splits the variation in an endogenous variable into
the component shocks of the BVAR model. In other words, variance decomposition gives
information about each random innovation's relative importance affecting the variables in the VAR
model. More specifically, FEVD provides information about the predominant sources of variation
in all the variables in the system. Earlier empirical results on FEVD show that the dominant
sources variation in all the system variables are the "own" shocks, and our results follow suit
except tax shocks. The FEVD result is presented in Figure 4. The empirical results show that the
dominant sources of variation in tax revenue are shocks to tax revenue. Tax shocks account for

more than 99 percent variation in tax revenue.

Figure 4: Forecast error variance decomposition
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Further results in Figure 4show that tax revenue shock is a significant source of government debt
variations as it accounts for more than 10 percent variations in government debt. In addition, tax
revenue and government debt shocks are important sources of variation in the money supply.
Government debt and tax revenue shocks account for about 28 percent and 7 percent variations
in government spending. Tax revenue and money supply shocks are significant sources of
variation in inflation, with shocks to each of this variable accounts for 7 percent and 18 percent
variation in government spending. Money supply and inflation rate account for about 4 percent
and 5 percent forecast error variance in bank rate. The posterior distribution of the estimate is
contained in Appendix 1 (Figure 5). The posterior distribution of the estimate characterizes the
joint posterior distributions of the coefficients and innovations covariance matrix. Also, BVAR

forecast estimates is also contained in Appendix 1 (Figure 5).

5. CONCLUSION

This study examined the management and interaction of fiscal and monetary policy in South Africa
using Bayesian VAR. Monthly data on the inflation rate, interest rate, money supply, tax revenue,
government spending and government debt for the period 2009 to 2019 were used. The data
were sourced from the South African Reserve Bank. The conventional VAR procedure was faced
with some inadequacies, such as over-fitting problem, in other words, the problem of over
parameterisation and misspecification of degrees of freedom. The Bayesian school offers a
resolution to this difficulty because it does not consider too model parameters. The impulse
response analysis shows that positive shocks to money supply move the monetary authority to
respond by raising the interest rate in the economy, raising the bank rate. Government spending
is also observed to fluctuate in response to money supply shocks as it oscillates between the
positive and negative region. At the same time, tax revenue is noted to respond positively to
money supply shocks. Inflation did not respond to shock in government spending, and hence
inflation in South African could be driven from the supply side instead of the demand side. Also,
evidence from impulse response analysis shows that shocks to government expenditure cause
moderate fluctuation in money supply level while a slight decline is observed in bank rate.

Expectedly, a positive shock to government expenditure is observed to cause a decline in tax
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revenue. An increase in the government's total outstanding debt could also be observed due to

government spending shocks.

The empirical results show that the dominant sources of variation in tax revenue shock are a
significant source of government debt variations as it accounts for more than 10 percent variations
in government debt. Government debt and tax revenue shocks account for about 28 percent and
7 percent variations in government spending. Tax revenue and money supply shocks are
significant sources of variation in inflation, with shocks to each of this variable accounts for 7
percent and 18 percent variation in government spending. Hence, the study concludes that
monetary authority must employ supply-side measures to manage the price level. The study
concluded that management of the economy must be tailored towards the supply-side of the
economy and remove the various structural rigidities in the economy in order to ensure the stability

of the price and other macroeconomic fundamentals.
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Appendix 1
Figure 5: The posterior distribution of the estimate
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Figure 6: Forecast
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