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Abstract 

 
This paper investigates the policy 
trade-off between inflation volatility and 
output volatility, also referred to as the 
Taylor curve. In so doing, the paper 
assesses whether the Taylor curve has 
shifted over time, how demand and 
supply shocks affect the volatilities of 
inflation and the output gap, and the 
optimality of monetary policy using the 
Taylor principle.  We use multivariate 
GARCH estimation. The results show 
that the Taylor curve has shifted over 
the sample period and shifted inwards 
under the inflation-targeting regime 

relative to prior regimes.  Furthermore, 
the results indicate that economic 
growth performance is superior in 
periods in which the Taylor curve 
relationship holds. The effects of 
demand and supply shocks on both 
conditional volatilities are transitory. In 
policy terms, the inward shift of the 
Taylor curve and evidence based on 
the Taylor principle suggests optimal 
monetary policy settings or conduct 
during the inflation-targeting regime 
relative to earlier regimes.

 
 
Keywords: Monetary policy, Taylor curve, inflation targeting 
JEL classification:  E31, E58, C32 
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1. Introduction 

 

Against the backdrop of heightened uncertainty and anaemic growth following the financial 

crisis and the ongoing euro area sovereign debt crisis, expectations about the role that 

monetary should play in trying to stimulate growth have been raised. At the same time, the 

domestic economy has been subject to a number of severe supply-side shocks and the 

output gap remains negative and wide. Inflation has breached the upper limit (6 per cent) of 

the target band, albeit for short periods, and the forecast remains persistent towards the 

upper limit of the target range. Inflation expectations remain marginally above the target band 

at 6,1 per cent until 2015. The Monetary Policy Committee (MPC) has been facing tough 

choices as it tries to support the hesitant recovery and bring inflation to well within the target 

range.2  

In light of the above, there is a need to understand the correlation between the volatility of 

output and inflation as stated in the central bank loss function with regard to economic growth 

performance. This typically involves a model that represents the dynamics of the economy 

fairly well and the specification of a loss function that represents the social costs of deviations 

of inflation from the inflation target and deviations of growth from its long-run rate or potential 

output. This trade-off between the volatilities of inflation and output is known as the Taylor 

curve. Taylor (1979) also refers to the Taylor curve as a second-order Phillips curve, in which 

there is a permanent trade-off between the variance of inflation and the variance of the output 

gap. The trade-off arises because monetary policy cannot simultaneously offset both types of 

variabilities.  

Our aim is to empirically estimate the relationship between output volatility and inflation 

volatility without the need to assume that the economy is always operating on the Taylor 

curve. To this end, first, we investigate whether the Taylor curve has shifted over time. 

Second, to assess the nature of the departures from the Taylor curve, we look at the 

structural (demand and supply) shocks to the conditional volatilities of inflation and the output 

                                                 
2 The objectives of monetary policy as given through the inflation-targeting framework by the Minister of Finance 
state that the primary objective is to ensure that CPI inflation remains within the 3 to 6 per cent inflation band, 
but it also makes clear that, in so doing, the MPC should be mindful of the implications of its policy actions on 
growth. 
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gap. Third, we assess the optimality of monetary policy by applying the Taylor principle.3 

Thereafter, assuming a constant Taylor curve, we plot the estimated relative degrees of the 

South African Reserve Bank’s (SARB or the Bank) preferences over time, irrespective of 

whether the policy settings were optimal or sub-optimal. In line with Pakko (2000), Cover and 

Hueng (2003), this paper estimates the correlation between inflation and the output gap as a 

time-varying process, compared to studies that use constant correlations. Moreover, the 

paper also examines the contemporaneous relationship between the inflation and output-gap 

volatilities.  

To achieve the objectives stated above, we use the framework in Olson et al. (2012) which 

implement a multivariate Garch model discussed in Engle and Kroner (1995). We modified 

the mean equation to include the effects of openness captured by the exchange rate because 

South Africa is small open economy. We then characterise the relationship between the two 

volatilities using rolling correlations and impulse responses. We use a VAR framework of 

unconditional variance to determine how structural shocks derived from the mean equations 

affect each of the conditional variances.  

The results show that the Taylor curve has shifted over the sample period. The Taylor curve 

shifted inwards under the inflation-targeting regime relative to the pre-inflation-targeting 

period, implying that the volatilities of inflation and the output were minimised. However, 

relative to the period before the financial crisis (2000Q1 to 2007Q2), the Taylor curve has 

shifted outwards as both volatilities have increased during the financial crisis (2007Q3 to 

2012Q3). Furthermore, the results indicate that economic growth performance is superior in 

periods in which the Taylor curve relationship holds, that is, when the volatility in both inflation 

and the output gap is minimal. The results from the VAR framework show that the effects of 

demand and supply shocks on the volatilities of inflation and the output gap are transitory.  

Evidence from the assessment of the inflation and output-gap correlations when the Bank’s 

policy-setting behaviour is characterised by a Taylor rule suggests optimal monetary policy 

settings or conduct during the inflation-targeting regime relative to earlier regimes. This 

implies that policymakers have managed to execute the mandate of flexible inflation-targeting 

                                                 
3
 The Taylor principle states that all being equal, monetary policy authorities should respond to a persistent 

increase by raising nominal short-term interest rates by more than the increase in inflation so that the real rate 
rises sufficiently to bring inflation down. 
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reasonably well. We conclude that given the statutory mandate of price stability while taking 

into account the negative effects on output, the Bank seems to have reasonably adjusted 

policy settings in response to the two gaps, namely the deviation of inflation from the target 

and the deviation of output from the potential in balanced way.  

The paper proceeds as follows: section 2 reviews the literature, section 3 describes the Taylor 

curve theory, section 4 discusses the estimation of the multivariate Garch model of the 

economy, section 5 gives the summary of the data, section 6 conducts the estimations and 

discusses the results, and section 7 concludes with policy implications and further areas for 

research.   

2. Literature review 

 

Taylor (2006) and Chatterjee (2002) argue that the Taylor curve has replaced the Phillips 

curve as a policy menu because the Taylor curve is more compatible with current mainstream 

macroeconomic theory. Their view suggests that central banks can choose to reduce the 

variance of inflation (output) only if willing to tolerate a greater variance of output (inflation). 

However, Friedman (2006) argues that the Taylor curve is an efficiency frontier yielding the 

trade-off for optimal monetary policy. As such, the economy will operate on this efficiency 

locus only if the central bank pursues optimal monetary policy. He found a positive correlation 

between output and inflation variability in the United States (US) and claimed that it is 

substantial evidence supporting the view that monetary policy has been sub-optimal in the US 

for long periods. 

The position of the Taylor curve depends on the variability of aggregate supply shocks hitting 

the economy, such that the smaller (larger) the size of the shocks the economy experiences 

the closer (further) the efficiency frontier will be from the origin. As a result, the Taylor curve 

will shift when the underlying variability of supply shocks change. For example, the well-

documented decline in the variance of most macroeconomic variables since the 1980s 

implies that the Taylor curve has shifted towards the origin. The inward shift of the Taylor 

curve has been expressed as one possible explanation of the positive correlation reported in 

Friedman (2006). 
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Cover and Hueng (2002) in a model with flexible prices, suggest that when shocks to 

aggregate supply dominate, the correlation will be negative and will be negative when 

aggregate demand dominates. Demand shocks can lead to a negative price and output 

relationship as the degree of price stickiness changes over time (see Ball and Mankiw (1994), 

and Judd and Trehan (1995)).4 According to Cover and Percorino (2003), the more 

successful monetary policy is at offsetting aggregate demand shock, the less likely that the 

inflation–output relationship was positive.5 The offsetting of aggregate demand shocks to 

make the inflation–output correlation to be close to zero or to become negative depends on 

how monetary authorities respond to supply shocks. Thus, the greater the degree to which 

the monetary authority allows supply shocks to affect output, the more likely that correlation 

would be close to zero. The correlation is negative when the monetary authority tries to 

prevent temporary supply shocks from affecting output. 

Lee (1999) empirically investigated the Taylor curve volatility trade-off using conditional 

variance of output and inflation, putting emphasis on the structural instability in periods of 

monetary policy regime change using bivariate Garch. They capture the output–inflation 

variability trade-offs and explore the impact of a change in the Federal funds rate of the two 

conditional volatilities. They show a volatility trade-off relationship and different magnitudes of 

policy effects on output and inflation across policy regimes.  

Cecchetti et al. (2006) examined at cross-country level whether monetary policy has become 

more efficient. In a broad cross-section of various countries they found that inflation volatility 

fell markedly, whereas output variability either rose slightly or declined. They attributed the 

increased stability to some combination of more efficient monetary policymaking, including the 

reduction in the variability of supply shocks and changes in the structures of the economies. 

They concluded that more efficient monetary policy has been the driving force behind 

improved performance. Much of their findings were consistent with the conclusions in a paper 

by Cecchetti and Ehrmann (2001) in which shifts to inflation targeting could possibly move 

                                                 
4 Contrary to these studies, den Haan (2000) shows that models with demand shocks only would not be capable 
of the price–output correlations, meaning that a change in the degree of price stickiness by itself cannot be the 
only cause of time varying price–output correlation. 
5 Models advanced by Cover and Percorino (2003) and Pakko (2003) revealed that monetary policy can change 
the sign of the price–output correlation since it is more likely to be different during recessions and expansions, 
therefore leading to time-varying relationships.  



 

5 

 

countries along an output–inflation variability frontier, lowering the inflation variability at the 

expense of the former.  

Cover and Hueng (2003) investigated the correlation between shocks to output and the price 

levels using a multivariate Garch model. The estimated correlations were found to be positive 

before 1945 and zero during the 1945–1963 period, negative correlation was only after 1963. 

Moreover, they found that prior to 1945, the correlations remained largely positive during 

recessions and became negative during expansions, suggesting that changes in the sign of 

the price–output correlation are the result primarily of changes during expansions. 

Fuhrer (1997) estimated the inflation and output variance trade-offs faced by monetary policy 

in the US. The deviations around the inflation target and output around potential for the 

estimated trade-off would represent the optimal policy frontier. The results suggested that 

approximately balanced responses to policy goals are consistent with reasonable preferences 

over inflation and output variability. 

3. Theory of the Taylor curve relationship 
 

The standard Taylor curve begins with a central bank trying to minimise the expected value of 

loss function 6 

         [1] 

where the inflation rate, inflation target and  is the central bank’s weight given the 

inflation,  is output and  target output level. Given the structural equations of the 

economy and the weight assigned to inflation, it is possible to obtain a point on the Taylor 

curve. This point represents the optimised values of the variance of inflation and variance of 

output for the given value of lambda . Through varying  we can plot the efficiency frontier 

as the locus of points indicating the smallest variance of inflation obtainable for any given 

variance of the output gap. 

According to Ceccheti and Ehrmann (2001), the economy can be hit by two shocks, namely 

                                                 
6
 See Olson et al (2012), Chatterjee (2002) . This is also standard in other macroeconomics textbooks. 
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aggregate demand and supply. Aggregate demand moves both inflation and output in the 

same direction, while supply moves output in the opposite direction. In this context, since 

monetary policy can move output and inflation in the same direction, it can be used to offset 

aggregate demand shocks, whereas in an aggregate supply shock, authorities face a trade-

off between output and inflation variability. However, any change in inflation must be 

persistent, given that it is this property of persistence that results in a situation where the 

variability of the inflation rate can be lowered only at the expense of greater variability in 

output (Chatterjee, 2002). 

The trade-off allows for the construction of an efficiency frontier for monetary policy that 

traces the points of minimum inflation and output-gap variability. The trade-off in the Taylor 

curve implies policy choices (Friedman, 2006). It is assumed that the central bank has two 

objectives, an inflation target and an output target, and in achieving these objectives tries to 

minimise a loss function that is a weighted average of two terms (incomplete sentence). This 

involves the selection of a loss function that represents the social costs of deviations of 

inflation from the target and of deviations of growth from its long-run or potential. In this 

context a zero weight on the inflation term reduces the bank’s objective to output alone, while 

a zero weight on output reduces the objective to inflation alone. As the weight varies between 

these points, the bank’s objective shifts, such that the greater the weight on inflation, the 

lower the implied variance of inflation and the higher the implied variance of output. This is 

shown by movements from point E to B or B to A in Taylor curve 2 in Figure 1. 

The trade-off between the volatility of inflation and the output gap generates a negatively 

sloped Taylor curve as depicted in Figure 1. Theoretically, any point on the Taylor curve 

reflects optimal monetary policy choices subject to the structural model of the economy and 

the weights assigned to the stabilisation of inflation and output. The Taylor curve can 

therefore be seen as an efficient policy frontier which connects the efficient trade-off between 

the unconditional variances of inflation and the output gap.   

As shown in Figure 1, the Taylor curve can shift in terms of positioning from the north-east of 

the Taylor frontier towards the origin (where the smallest variances of the output-gap and 

inflation lie) depending on the nature of the shocks that hit the economy and the policy 

responses. It is also possible to shift along the Taylor curve as shown by points on the 
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individual curves. Based on the description in Taylor (1999), the positioning on the Taylor 

curve best describes policy choices available to policymakers.  

 

Figure 1: The Taylor curve 

 

 

Source: Adapted from Chatterjee, 2002 and Olson et.al. 2012 

 

For policymakers more concerned about the variability in inflation, the choice to aggressively 

lower the variability in inflation and deviations from the targeted path means that they will be 

located in a position such as A on the Taylor curve as depicted in Figure 1. This results in an 

outcome where the variability of output is relatively high whereas that of inflation rate is low. 

Conversely, point E characterises a choice of less-aggressive policymakers in lowering 

deviations in inflation from the targeted path, hence the variability in output is low whereas 

that in the inflation rate is relatively high. However, given that in reality policymakers operate 

within mandates that compel them to take into account growth and inflation decision-making 

about the policy settings, points such as B, D and C on the Taylor curve are likely to be 
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acceptable to all policymakers as they represent a variability combination for which there is 

likely to be consensus.7  Variability combinations in the vicinity of these points bring closer the 

diversity of views about the relative demerits of inflation and output variability represented by 

the extreme lying points.  

Moreover, theoretically, the optimal point on the output-inflation efficiency frontier can only be 

achieved when a central banker has the independence to set policy without political backlash. 

Hence, discretionary policymaking translates to the central banker being able to choose the 

appropriate inflation variability aversion parameter to solve the minimisation problem, and 

make independent policy decisions with a positive influence on a country’s stability and 

growth. 

4. Garch methodology 

 

This section adopts the framework in Olson et al. (2012) which implements a multivariate 

Garch model discussed in Engle and Kroner (1995). We modified the mean equation to 

include the effects of openness captured by the exchange rate. In order to avoid being ad 

hoc, we use the aggregate supply and demand model developed in Mishkin and Schmidt-

Hebbel (2007). The mean equation is estimated as follows: 

 

 

 

 [2] 

   [3] 

 

                                                 
7
 Synonymous to what King (2013) refers to as the value of the constrained discretion built into the inflation 

targeting regime.
 
Where the discretion relates to the speed with which inflation is returned to target, in response 

to supply shocks that move output and inflation in opposite directions. Inflation can be returned to target at a 
pace that minimises undesirable variation in output, subject to the constraint that the credibility of the target is 
maintained.  
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Equation (2) represents the aggregate demand equation, suggesting that aggregate demand 

is a function of its own lags, lags of the short-term nominal interest rate , lags of the 

inflation rate and lags of the deviation of the oil price  from trend using the Hodrick 

Prescott filter. We use the Hodrick Prescott filter with the smoothing parameter lambda equals 

1600.   

 

Equation (3) represents the Phillips curve equation in which inflation is a function of its own 

lags, lags of the deviation of the oil price from the Hodrick Prescott trend, lags of the deviation 

of the real effective exchange rate (REER) from the Hodrick Prescott trend and the output 

gap. refers to aggregate demand and supply shocks and

, where, refers to the information set up to time . 

 

We estimate the bivariate VAR with the conditional covariance matrix following the BEKK 

representation, in which the stochastic behaviour of , is parameterised as in equation [4]8. 

 

          [4] 

Where: 
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where, is a symmetric 2x2 matrix containing the conditional covariance of the output gap 

and inflation. The elements of  are expanded in Appendix A. is 

a 2x2 lower triangular matrix with three intercepts representing the mean levels of the 

conditional variances of the output gap , inflation  and covariance level . The 

                                                 
8 Unit roots were performed for those variables used in equations (1) and (2). We found the variables to be 
stationary at the 5 per cent significance level. Similar to Olson et al. (2012), this paper focuses on the variances 
of the regression residuals and denotes the conditional variance of output and inflation. 
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parameters in  show the extent to which conditional variances of inflation  and output 

are correlated with past squared errors, that is, deviations from their means. However, 

the off-diagonal shows how the past squared error of one variable affects the conditional 

variance of another variable. For example, measures the cross effect running from the 

lagged inflation error to the output variance. In contrast, measures the cross effect from 

lagged output to inflation variance. The diagonals  and  in  measure the levels 

of persistence in the conditional variance. In addition the off-diagonal  and  shows 

the extent to which the conditional variance of one variable is correlated with the lagged 

conditional variances of other variables. 

 

We estimate a bivariate system using the Broyden–Fletcher–Goldfarb–Shanno (BFGS) to 

obtain the maximum likelihood estimates of the parameters. In all equations, the coefficients 

and provide information about the correlations between real and nominal 

uncertainty. 

 

Relative to Dynamic Constant Correlation (DCC) and Constant Correlation (CC) models, the 

BEKK model allows for rich interaction among the variances  and  so that shocks to 

one conditional variance spill over to the other. Note that  is the relationship between  

and that is the core of the Taylor curve. The BEKK specifications allow for the dynamic 

interactions between the level of inflation and output to affect the conditional variances of 

each which allows for a more robust estimate of the conditional variance. Based on this, we 

prefer BEKK approach over DCC or CC models. 

5. Data 

 

The descriptive statistics for variables used in the estimation, especially those of the output 

gap and the inflation rate are presented in Table 1.  All the variables used in the estimation 

have been multiplied by 100 prior to transformation. Inflation is measured as by the monthly 

difference in the log of the headline consumer price index (CPI), . 

The output gap is calculated as a deviation of actual output from its trend derived from the 

A )( 

)( yy
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Hodrick Prescott filter. Similarly, we derive the oil price gap and exchange rate gaps by 

subtracting their actual values from the trend values derived using Hodrick Prescott Filter.  

 

As shown in Table 1, the descriptive statistics for the output gap and the inflation rate for the 

three sample periods show that the mean of the output gap is nearly zero across all samples, 

with a variance above 6 per cent. The output gap has significant excess kurtosis. The inflation 

kurtosis is insignificant, with a mean around 2,4 per cent and variance of 1 per cent. 

 
Table 1: Descriptive statistics 

  1975Q1-2007Q3 1975Q1-2010Q3 1975Q1-2012Q3 

  Inflation Output-gap Inflation Output-gap Inflation Output-gap 

Observations 130 130 142 142 150 150 

Mean 2.47 0.00 2.41 0.00 2.35 0.00 

Variance 1.62 6.49 1.60 6.48 1.59 6.17 

Skewness 0.05 0.25 0.11 0.26 0.19 0.26 
Excess 
kurtosis 0.05 1.59* -0.03 1.31* -0.05 1.49* 

Arch(4) 
  

15.84* 29.85* 17.14* 17.14* 20.08* 33.65* 
Note . * implies significance at 1 percent 

Sources: Authors’ calculations 

 

We test for the stationarity properties of the data using the Augmented Dickey Fuller (ADF) 

with a constant and the variants which include the constant and trend. This ADF test has a 

null hypothesis that the series has a unit root or non-stationary. We also use the KPSS test 

and we fail to reject the null hypothesis that the series is stationary.  

 

The results of the tests are presented in Table 2, and show that the output gap, inflation, the 

differenced oil price and REER follow a stationary process. We find mixed evidence that the 

interest rate is non-stationary according to the ADF but stationary based on KPSS, hence we 

decide to estimate two models. One includes the nominal interest rate in level form and the 

other with the interest rate in differenced form. 
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Table 2: Unit root tests  

  ADF constant ADF trend KPSS 

Output gapa -4.389 -4.374 0.032 

Inflationa -5.719 -4.372 1.656 

Reera -4.168 -4.684 0.034 

Int -1.986 -3.184 0.360 

Inta -8.503 -5.610 0.078 

Oila -4.225 -5.628 0.027 
Notes

. a
 indicates the gap measured by deviation from trend of Hodrick Prescott from actual values. The critical 

value for ADF constant are 1, 5 and 10 per cent are -3,48138, -2,88366 and -2,57843 respectively. The critical 
values for ADF with constant and intercept at 1,5 and 10 per cent are: -4,03195; -3,44524 and -3,14725; 
respectively. The critical values for KPSS with constant and intercept at 1, 2.5, 5 and 10 per cent are 0,739000; 
0,574000; 0.463000 and 0,347000; respectively  
Sources: Authors’ calculations 

 

6. Results 

 

Enders (2010) argued that the numerical estimation of a BEKK can be problematic because it 

has a large number of parameters. However, the rich interaction of the conditional variances 

in the specification allows for the assessment of the volatility transmission using the off-

diagonals and diagonals. The off-diagonals show how the past squared error of one variable 

affects the conditional variance of another variable, whereas the diagonals measure own 

variance.  

 

Table 3 reports the results of the variance equation. The estimates of suggest a 

negative cross effect running from the lagged inflation error to the output variance. In contrast, 

the estimate for  suggests no statistically significant cross effect from lagged output to 

the inflation variance.  

 

The results of the mean equation are shown Table A1 in Appendix A. The model selected 

was that which gives a better fit as it gives no or few autocorrelation and no remaining arch 

effects.9  At the same time, we estimate the model with the interest rate in levels and the 

                                                 
9 We tried estimating the model using significant values only in the mean equation, but encountered correlation 

and remaining arch problems in the Garch model. Hence, we added different lags on the chosen model without 

)(  y

)( y
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other with the interest rate in difference form. As shown in columns A and B, in the results 

presented in Table 3, there is no difference in signs excluding those for the intercept matrix. In 

addition, we find little difference in the magnitudes of the coefficients. 

 

Table 3: Variance equations results 

  Model 1  Model 2  

Intercept matrix          

ɣyy 0.345 (0.568) -0.299 (0.103) 

ɣyπ 0.599 (0.000)* -0.614 (0.000)* 

ɣππ 0.000 (0.999) 0.000 (0.999) 

Volatility transmissions         

αyy 0.236 (0.465) 0.217 (0.172) 

αyπ -0.313 (0.025)** -0.335 (0.000)* 

απy 0.119 (0.590) 0.098 (0.563) 

αππ 0.204 (0.089)*** 0.204 (0.088)*** 

Volatility trade-offs         

βyπ 0.152 (0.444) 0.157 (0.091)*** 

βπy -0.809 (0.041)** -0.853 (0.000)* 

Wald test for cross effects         
Inflation            output         

H0: αyπ = βyπ=0 2.89 (0.089)*** 27.96 (0.000)* 

Output           inflation         

H0: απy = βyπ=0 3.82 (0.051)*** 15.89 (0.000)** 

Volatility persistence         

βyy 0.740 (0.000)* 0.730 (0.000)* 

βππ 0.506 (0.114) 0.457 (0.000)* 

Note: The *, **, *** refer to significances at 1 per cent, 5 per cent and 10 per cent respectively. Model 1 is 
estimated with interest rates variable in levels and model 2 is estimated with interest rate in difference form.  
Sources: Authors’ calculations 

 

The volatility trade-offs given by off-diagonals  and  show the extent to which the 

conditional variance of one variable are correlated with lagged conditional variances of other 

variables. We find significant effects of lagged output effects on inflation volatility. The 

diagonals and measure the levels of persistence in the conditional variance. The 

                                                                                                                                                                        
the remaining autocorrelation and arch problems. The results are based on equation where model remaining 
autocorrelation and arch effects began disappearing. 

)(  y )( y
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results indicate that the output gap tends to have high volatility than inflation, indicating it is 

slightly persistent.10  

 

We also test for the volatility of transmission between the output gap and inflation by 

performing tests on the off-diagonals in . We calculate the Ljung-Box Q statistics at four and 

twelve lags for the levels and squares of the standardised residuals for the estimated BEKK 

model and the results are reported in Table 4. The results show that based on the Wald test 

statistics, the null hypothesis of no-cross effects is rejected for the transmission running from 

the output gap to inflation and vice versa. The BEKK model for the residual conditional 

variance-covariance adequately captures the joint distribution of the disturbances.  

 

Table 4: Residual diagnostics of variance equation using interest in differences 

  Output equation Inflation equation   Output equation Inflation equation 

Q(4) 5.614 (0.230) 0.576 (0.681) LM(4) 5.433 (0.246) 0.131 (0.971) 

Q(12) 10.458 (0.576) 0.932 (0.518) LM(12) 19.923 (0.069)*** 0.804 (0.646) 

Q(4) 2.479 (0.648) 1.071 (0.374) LM(6)sq 0.608 (0.962) 0.428 (0.971) 

Q(12) 12.385 (0.415) 0.513 (0.902) LM(14)sq 11.762 (0.465) 0.761 (0.646) 

Notes. Q(4) and Q(5) are the Ljung box statistics for the 4-th and 12-th order serial correlations in standardised 
residuals. Q

2
(4) and Q

2
(12) are the Ljung box statistics for the 4-th and 12-th order serial correlations in squared 

standardised residuals. LM(4) and LM(12) are the Lagrange test  for arch effects in the 4-th and 12-th order in 
standardised residuals. LM(4)sq and LM(12)sq are the Lagrange test  for arch effects in the 4-th and 12-th order 
in standardised residuals. The *, **, *** refer to significances at 1 per cent, 5 per cent and 10 per cent 
respectively  
Sources: Authors’ calculations 

 

6.1. The empirical Taylor curve relationship evidence 

 

In this section we examine the relationship between the Taylor curve and economic growth 

performance. The analysis in this section is aimed at giving insight on the nature of the 

correlations in the volatilities between the output gap and inflation during the business cycles 

and further during the inflation-targeting period. Essentially we are trying to assess whether 

there are periods that depict positive correlations, implying that monetary policy tried to put 

more weight on both output and inflation resulting in positive correlation. We use one- and 

two-year rolling correlations to make this assessment. The two-year correlations approach is 

                                                 
10 We performed Granger causality tests to assess the existence of the negative relationship between inflation 

and output-gap volatilities. The analysis confirms the relationship is robust to various lag lengths used. 
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consistent with monetary policy being implemented in a forward-looking way, such that 

interest rates affect the economy in 18 to 24 months.  

 

The smoothed correlations for the one-year and two-year year rolling windows are shown in 

Figure 2. The results are for the sample period ending in 2007Q2, which is the period prior to 

the onset of the financial crisis. However, it is worth noting that the trends presented in Figure 

2 are not a causality analysis, but a way to understand the nature of the Taylor curve during 

the business cycles.  

 

 Figure 2:  Rolling correlations of volatilities and GDP growth 

 
Note. Shaded portion corresponds to recessions. The beginning of the inflation-targeting framework is shown by 
the vertical solid line. The one and two year refer to rolling correlations of inflation and output volatilities 
Sources: Authors’ calculations 
 

 

We find that in most periods a negative relationship holds, indicating a negative trade-off 

between inflation and the output-gap conditional volatilities. This finding supports that the 

model is consistent with the expectation of a negative trade-off in output gap and inflation 

volatilities. We also find that periods of positive trade-off seem to be followed by a slowdown 

in economic growth. The implication is that periods of sub-optimal monetary policy may have 

adverse effects on economic growth. There is also evidence of a negative trade-off in the later 

parts of 1990s prior to the formal adoption of inflation targeting confirming that the trade-off 

between output and inflation volatility started before the formal implementation of the 

framework. 
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We also visualise the relationship presented in Figure 2 by displaying the average conditional 

volatilities for the output gap and inflation for the periods 1975Q1–1999Q4, 2000Q1–2007Q2 

and 2007Q3–2012Q3 in Figure 3.11  The volatilities are based on the equation estimated over 

1975Q1 -2012Q3 period. Assuming that Taylor curve is binding constraint to policymakers 

and is stable over time, this enables us to use averages over specific times as shown in 

Figure 3..12 

 

Figure 3: Shifts in South African Taylor curves 

 

Sources: Authors’ calculations 

As can be seen in Figure 3, the average volatilities for the period 1975 to 1999 show the 

contrasting performance relative to those observed in the period 2000 to 2007. It has been 

well documented that better policy can take some credit for this improvement, as the 

                                                 
11 The scatter plots of conditional volatilities for the periods are also presented in Appendix A1. In a nutshell, the 
correlations are closer for the period 2000–2007. 
 
12

 See Table 5 for Garch estimates 



 

17 

 

anchoring of inflation expectations led to a huge reduction in inflation volatility and the period 

of double-digit inflation and high variability in output  was consigned to the past (King, 2013). 

The adoption of inflation targeting coincided with a prolonged period of macroeconomic 

stability. The Taylor curve shifted towards the axis (inwards) as the lower level of inflation 

volatility was achieved for any given level of output volatility.
 
While causality remains an area 

of debate, it is clearly evident that inflation targeting was at least consistent with economic 

stability. This distinguished inflation targeting from other policy regimes and propelled the 

consensus regarding its superiority (Carney, 2013). 

However, in the period following the financial crisis and the recession the variance of the 

output gap and inflation has been much higher and the Taylor curve has shifted outwards for 

the period 2007 to 2012, as shown Figure 3. The causes of this outward shift can be the 

change in the structure of the economy, hence the coefficients of the output-inflation 

variability have changed, and a series of large unanticipated shocks (of which the global 

financial crisis has been relatively persistent in nature) that have hit the economy. From the 

results, these shocks have heightened macroeconomic instability and have contributed to the 

volatilities of output and inflation moving in the same direction.   

6.2. How persistent are volatility responses to demand and supply shocks?  

 

In this section we determine how structural shocks (demand shock) and (supply 

shock) derived from the mean equations affect the output gap and inflation conditional 

variances. Following Olson et al. (2012), we take the conditional expectation of 
 
in a VAR 

framework of unconditional variance. Figure 4 shows the demand and supply shocks’ own 

effects and the impulse responses of output and inflation uncertainty to these shocks. We use 

generalized impulse response, ( although atheoretic in nature) to deal with ordering issues. 

 

First, we find evidence that both demand and supply shocks are not persistent, that is, the 

shocks do not have long-lasting effects on their own movements.  Second, the effects of the 

shocks on the conditional variance of output and inflation are short-lived. Since the responses 

of conditional variances to demand and supply shocks are not persistent, the results imply 

ty , t,

tH
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that departures or deviations from the Taylor curve should be short-lived if the central bank 

operates efficiently (Olson et al., 2012).  

 
 
 
 
 
Figure 4:  Effects of demand and supply shocks on condition volatilities  

 
Sources: Authors’ calculations 
 

 

Similarly the results for estimations using samples ending 2010Q3 and 2012Q3, shown in 

Figure A2 presented in Appendix A, show that both demand and supply shocks have 

transitory effects. This suggests that the results are robust to inclusions of the recession in 

2009 and periods of global uncertainty since 2010.13 

 

6.3. Robustness to sample size 
 
We extend the analysis to examine the robustness of our results in two ways, namely (i) the 

effect of including samples impact by financial crisis/recession in 2009 and (ii) periods of the 

subsequent instability and global turmoil. In this respect, we estimate two samples, one 

ending in 2010Q3, thus including the recession in South Africa and the start of the US 

                                                 
13

 Results were also robust to ordering and whether using cholesky decomposition as well as generalized 

impulse responses 
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quantitative easing. The main idea is to identify the nature of the trade-off prior and during the 

recession. The second sample ends in 2012Q3 and is aimed at capturing the trade-off during 

the period of global uncertainty and the implementation of other unconventional monetary 

policy measures by various central banks in advanced economies. We expect this to reveal 

the sensitivity of the results to periods of structural shifts to both domestic and global 

conditions. We also present the estimates of the BEKK model, rolling correlations of the 

Taylor curve and examine the responses of output and inflation uncertainties to both demand 

and supply shocks.  The results are reported in Table 5.  

 

Table 5: Garch coefficients 

  1975-2007Q3 1975-2010Q3 1975-2012Q3 

Intercept             

γyy -0.299 (0.103) 0.154 (0.575) 0.138 (0.575) 

γπy -0.614 (0.000)* 0.602 (0.000)* 0.594 (0.000)* 

γππ 0.000 (0.999) 0.000 (0.999) 0.000 (0.999) 
Volatility 
transmissions             

αyy 0.217 (0.172) 0.200 (0.260) 0.166 (0.231) 

αyπ -0.335 (0.000)* -0.354 (0.000)* -0.348 (0.000)* 

απy 0.098 (0.563) 0.013 (0.923) 0.055 (0.711) 

αππ 0.204 (0.088)*** 0.182 (0.091)*** 0.173 (0.173) 

Volatility persistence             

βyy 0.730 (0.000)* 0.785 (0.000)* 0.774 (0.000)* 

βππ 0.457 (0.000)* 0.405 (0.002)* 0.402 (0.001)* 

 Volatility trade-offs             

βyπ 0.157 (0.091)*** 0.202 (0.028)** 0.195 (0.035)** 

βπy -0.853 (0.000)* -0.833 (0.001)* -0.880 (0.000)* 
Note. The *, **, *** refer to significances at 1 per cent, 5 per cent and 10 per cent respectively 
Sources: Authors’ calculations 
 

 

As shown in Table 5, we find evidence of transitory responses of output and inflation 

volatilities to both demand and supply shocks in samples ending 2010Q3 and 2012Q3. These 

results are further corroborated by the plot of results of the Taylor curve using extended 

samples ending 2010Q3 and 2012Q3 in Figure 5. The results confirm the presence of a high 

transitory positive correlation between the output gap and inflation volatilities. However, we 

find a large negative correlation between the volatilities for the larger part of the inflation-
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targeting regime. We find a positive trade-off during the recession in 2009, irrespective of 

whether we use the one-year or two-year rolling correlations. 

 

 

 

 

Figure 5: Rolling correlation of volatilities inflation and economic growth 

A. Sample ending in 2010Q3 

B. 
Sample ending 2012Q3 

 
Note. One and two year refer to rolling correlation of inflation and output volatilities over these periods 
Sources: Authors’ calculations 
 

 

Table 6 shows the average volatilities of inflation and the output gap, the volatility trade-off 

measured by correlations and average economic growth rates for four different periods. 



 

21 

 

These are based on data from 1975Q1 to 2012Q3. We find that the lowest inflation volatility 

and output-gap volatilities occurred in 2000Q1 to 2007Q2 and the accompanying correlation 

was more negative than others in other periods. This period also achieved the highest 

average growth rate of 4,2 per cent. The lowest average growth of 1,98 per cent appears in 

the 1975Q1 to 1999Q4 period, which has the highest inflation and output-gap volatilities. This 

suggests that highest macroeconomic performance in terms of higher average growth tends 

to be associated with periods of more negative trade-off in volatilities. 

 

Table 6 : Average volatilities , trade-off and economic growth 

Periods  Inflation volatility  Output gap volatility  Correlation GDP growth 

1975Q1-1999Q4 0.930 1.431 -0.153 1.985 

2000Q1-2007Q2 0.791 1.153 -0.306 4.286 

2007Q3-2012Q3 0.832 1.238 -0.079 2.352 

1975Q1-2012Q3 0.888 1.348 -0.175 2.493 

Note. Bold shows the period with lowest volatilities and higher average economic growth 
Sources: Authors’ calculations 
 

 

6.4. Indirectly linking the Taylor principle to the Taylor curve evidence 

 

As a further robustness check, we examine the correlation between the volatilities, when the 

behaviour of the central bank is characterised by the Taylor rule, in particular focusing on the 

Taylor principle. As argued in Olson et al. (2012) a linear Taylor rule is the optimal response 

for a central bank given the quadratic loss function specified in equation 2. As found in Table 

6, we examine whether the larger negative trade-off during the inflation-targeting period, that 

is, 2000Q1 to 2007Q2 is associated with appropriate monetary policy settings as suggested 

by the Taylor rule based on Taylor principle implication. In addition, we assess what we can 

infer based on the Taylor rule from the decrease in the correlation in the period of the financial 

crisis, that is, the period 2007Q2 to 2012Q3. We use different approaches to test whether 

positive responses reflect the structure of the economy and what is popular known as the 

“Taylor principle”. Looking at the Taylor principle will shed more light on optimality in the 

monetary policy settings. 
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As in Olson et al. (2012), the main issue is whether the feedback coefficients  and  in 

equation 5 were sufficiently big to stabilize effectively output and inflation. We use a rolling 

regression method with rolling windows of 40 quarters.14  

 

[5] 

 

The rolling coefficients of all variables estimated using a ten-year rolling window, which is 

equivalent to a decade of inflation targeting, are shown in Figure 6. Equation [5] was 

estimated using four lags and we dropped insignificant lags, this made us to use only two 

lags.15 However, we pay more attention to the coefficients of inflation and the output gap. The 

coefficient for inflation was negative before 2000 and mostly insignificant; however, the 

coefficient remains positive and significant in the inflation-targeting period. Similarly, the 

output gap tends to be positive more often and significant in certain periods.  

                                                 
14

 Literature is not definitive on the appropriate rolling window size and its choice had remained arbitrary. 
15

  This differs from literature specification which prefers one period lag of interest rate smoothing, without testing whether 

central banks smooth interest rate for over one period. Two overcome this arbitrary choice we use technique of using four 

lags and remove all insignificant interest rate lags. 

1 2
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Figure 6:  Rolling regression for inflation and output-gap coefficients 

 
Sources: Authors’ calculations 
 
 

6.4.1. What can we learn about the Taylor principle?  

 

What do the Taylor principle results suggest about the conduct of monetary policy in South 

Africa? The Taylor principle dictates that 
 

must exceed unity for well-

designed counter-inflationary monetary policy. When it is less than one, this implies that 

monetary policy authorities allow the real interest rate to fall in the presence of a positive 

inflation shock. Otherwise it will rise in the presence of a negative shock. Taylor has proposed 

two simple policy rules for assessing the conduct of policy.  

As shown in Figure 7, we find that the null hypothesis of  could not be rejected for the 

larger part of the period pre-2000. The Taylor principle is found to hold since 1999, with the 
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exception of a brief period in 2009 during the recession. This suggests that monetary policy 

conduct during the inflation-targeting period was optimal, compared to the pre-inflation-

targeting period. The finding of the Taylor principle supports the finding of the negative trade-

offs in volatilities during the larger part of the inflation-targeting period using the Taylor curve 

analysis and the one-year rolling regressions.  

 
Figure 7: Taylor principle in South Africa 

 
Note. Red line represents one as cut off for the assessment of optimal monetary policy settings. The blue 
indicates the calculated policy stance. Any points above the red line confirm the validity of Taylor principle and 
that the conduct of monetary policy was optimal. Anything below the red line indicates sub-optimal monetary 
policy conduct 
Sources: Authors’ calculations 
 

 
 

As a further test on the preceding findings, we explore the dynamics during pre- and post-

inflation targeting and during and post-recession. We divide the sample in line with the dates 

of the occurrence of these events and explore the Taylor principle in trying to understand the 

optimality of policy trade-offs. We apply a recursive least squares approach. The results are 

presented in Table A2 in Appendix 2 and show that the inclusion of the 2009 recession period 

leads to lower value of the estimated Taylor principle than unity, suggesting that policy 

makers allowed real interest rate to fall in presence of high inflation. To further explore the 

positive correlations during the financial crisis, the recession and the ensuing period of 

heightened global uncertainty, we plot the recursive estimates of the equations estimated 

using data from 1975Q1 to end of sample but we only plot results from 2004Q4 to 2012Q3 in 

Figure 8.  
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Figure 8: Taylor principle for the period 2004Q4 to 2012Q3 
 

 
Note. Red line represents one as cut off for the assessment of optimal monetary policy settings. The blue 
indicates the calculated policy stance. Any points above the red line confirm the validity of Taylor principle and 
that the conduct of monetary policy was optimal. Anything below the red line indicates sub-optimal monetary 
policy conduct 
Sources: Authors’ calculations 
 

 

 
We find that monetary policy was sub-optimal for a brief period between 2009Q2 to 2010Q3. 

The results suggest that monetary authorities probably under-estimated the severity of the 

financial crisis and its spill-over effects to the South African economy. Moreover, policy 

formulation pre-financial crisis was more predictable and systematic, whereas post-financial 

crisis policy decision-making has been largely discretionary and tended to focus on short-term 

fine tuning. It has also been widely acknowledged that the monetary policy response to the 

sharp recession subsequent to the financial crisis was bold, although whether its response 

was proportionate and appropriate with the extent of the fall in demand remains to be 

quantified.  

Overall, we infer from the results of the Taylor principle that in conducting policy amid the 

combination of the large and persistent external shock, the magnitudes of the subsequent 

demand and supply shocks, the Bank managed the short-term fine tuning of the economy 

fairly well.  
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6.4.2. Where do different policy regimes lie on a constant Taylor curve? 

 
In this section, we adopt the methodology in Levieuge and Lucotte (2012) to derive the 

degree to which the Bank traded the volatilities between inflation and output gap during four 

separate periods. To illustrate how the Bank’s preference in terms of the stabilisation of 

inflation relative to output, alternatively conservatisim, has evolved over the sample period, 

we assume a constant Taylor curve and plot the estimated relative degrees of preferences 

over time, irrespective whether the policy settings were optimal or sub-optimal.  

 

 
Figure 9:  Locations of different policy regimes on constant Taylor curve 
 
 

 
Sources: Authors’ calculations 

 
 
The preferences are illustrated by the value of the angle relative to the 45 degree line (see 

Levieuge and Lucotte, 2012) as shown in Figure 8. This is consistent with the bank placing 

equal weights (see B) on both conditional volatilities of inflation and the output gap in loss 

function. In Figure 8, point A implies that the bank places more weight on stabilising inflation 

consistent with strict inflation targeting. In contrast, point C is consistent with the bank that 

stabilises output gap more than inflation, which is consistent with output targeting. However 

point B implies that the bank cares equally about both inflation and output stabilisation. We 

conclude that given the statutory mandate of price stability while taking into account the 
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negative effects on output, the Bank seems to have reasonably adjusted policy settings in 

response to two gaps, namely the deviation of inflation from the target and the deviation of 

output from the potential in a balanced way.  

7. Conclusion and policy implications  

 
We empirically investigate the relationship between output volatility and inflation volatility 

without the need to assume that the economy is operating on the Taylor curve. We estimate a 

BEKK macro-econometric model to obtain estimates of the Garch interactions between the 

volatilities of the output gap and inflation. To capture the time-varying Taylor curve 

relationship, we use rolling correlations and impulse responses to assess the impact of 

demand and supply shocks on output and inflation conditional volatilities. In addition, we 

assess the optimality of monetary policy in inflation targeting, applying the Taylor principle 

and assuming a constant Taylor curve, the degree to which monetary policy has executed its 

mandate. 

The results show that the Taylor curve has shifted over the sample period and shifted inwards 

under the inflation-targeting regime. Furthermore, economic growth performance is superior in 

periods in which the Taylor curve relationship holds. We find evidence that peaks of a positive 

trade-off in volatilities of inflation and the output gap preceded slowdowns in economic 

performance but the peaks are short-lived. The effects of demand and supply shocks are not 

persistent on the volatilities of inflation and the output gap. Evidence based on the Taylor 

principle further suggests optimal monetary policy settings or conduct during the inflation 

targeting regime relative to earlier regimes.  

Finally, the results of the degree to which different policy regimes have managed to stabilise 

the variances in inflation and the output gap has varied noticeably over the years, indicating 

that the regime pre-inflation targeting clearly lies on the upper part of the Taylor curve. The 

estimates for the inflation-targeting framework indicate a high degree to which monetary 

policy has managed to execute the mandate of flexible inflation targeting. We conclude that 

given the statutory mandate of price stability while taking into account the negative effects on 

output, the Bank seems to have reasonably adjusted policy settings in response to two gaps, 

namely the deviation of inflation from the target and the deviation of output from the potential 
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in a balanced way.  

In policy terms, the shift to the inflation-targeting regime minimised the inflation volatilities and 

managed to achieve price stability. Alternatively, the conduct of policy managed to minimise 

both anticipated and unanticipated deviations in inflation. However, the results of the shifts in 

the Taylor curve since the onset of the financial crisis suggest that policymakers should aim at 

reducing the volatility in inflation and growth with the intention of stabilising it around the 

levels associated with those around the origin. Given that these volatility measures capture 

both anticipated and unanticipated deviations. The anticipated volatility deviations can be 

discounted or hedged by economic agents, whereas the unanticipated component affects 

investment and spending decision-making by economic agents. Therefore, policymakers 

should try to minimise the unanticipated volatility component as it adversely affects economic 

growth performance. This adversity is supported by Friedman (1977) argument that inflation 

uncertainty retards economic growth.  

 

Of great concern is that periods of positive trade-off tend to be followed by a slowdown in 

economic growth. That is, when both volatilities move in the same direction, economic growth 

tends to slowdown. The positive trade-off, in less stricter terms, implies shifts rather than 

movements along the efficient frontier curve. The implication is that periods of positive trade-

offs indicate sub-optimal monetary policy settings (Friedman, 2006) and these may adversely 

impact economic growth performance. In addition, shifts away from the origin can also be 

associated with welfare costs given the fact that they imply increased inflation variability which 

might have negative implications for the purchasing power for economic agents. This affects 

planning and investment decisions, such as projected returns. Overall, policymakers face a 

choice towards not minimising both inflation and output volatilities as represented by the 

curve shifting way out from the origin; however, this is not ideal as it involves weakened trade-

offs and an anaemic economic growth rate relatively to other periods where the volatilities are 

highly minimised.  

We acknowledge that a specification that takes into account some form of financial 

vulnerabilities might give a more accurate indication of where the ‘Minsky-Taylor’ curve16 lies 

                                                 
16

 As proposed by King (2012) the ”Minsky-Taylor” curve, takes into account the trade-off between price stability 
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and better policy options open to policy makers consistent with the expanded mandate of 

financial stability. This is therefore identified as an area for further investigation in extensions 

of this study. Moreover, we are cognisant of the fact that the paper does quantify the welfare 

effects of the shifts in the, and along, the Taylor curve or the policymaker’s preferences for 

inflation stability over output stability or vice versa.  

Appendices 
 
Appendix A 
 

 

 

 

 

 

 

 
 
  

                                                                                                                                                                        
and financial stability, adding an extra level of complexity into the study of output-inflation targeting. To reach the 
Minsky-Taylor curve, the original Taylor curve is shifted outward to the right, as the Minsky-Taylor frontier 
reflects the volatility added by “financial instability shocks” in addition to the “aggregate demand and cost 
shocks” already accounted for by the Taylor curve. Essentially, King (2012) proposes a macro-prudential aspect 
and tools as a way of closing the gap between the Minsky-Taylor curve and the Taylor curve. 
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Table A1. Mean equation results 

  1975Q1-2007Q2 1975Q1-2010Q2 1975Q1-2012Q3 

Output gap equation             

Constant 0.231 (0.445) -0.015 (0.967) -0.054 (0.88) 

Itdum -0.204 (0.373) -0.043 (0.864) -0.045 (0.863) 

Debt -0.007 (0.988) -0.087 (0.843) -0.021 (0.964) 

Output_Gap{1} 0.748 (0.000)* 0.740 (0.000)* 0.780 (0.000)* 

Output_Gap{2} -0.185 (0.054)** -0.168 (0.042)** -0.204 (0.020)** 

Intd{1} 0.012 (0.854) 0.003 (0.946) 0.011 (0.847) 

Intd{2} 0.244 (0.002)* 0.239 (0.000)* 0.235 (0.002)* 

Oild{1} 0.012 (0.162) 0.014 (0.030)** 0.015 (0.044)** 

Oild{2} 0.009 (0.285) 0.004 (0.500) 0.002 (0.813) 

Reerd{1} -0.027 (0.245) -0.027 (0.202) -0.019 (0.334) 

Reerd{2} -0.008 (0.639) -0.003 (0.872) -0.001 (0.942) 

Inflation_Cpi{1} 0.008 (0.937) 0.052 (0.529) 0.049 (0.592) 

Inflation_Cpi{2} -0.101 (0.320) -0.061 (0.570) -0.044 (0.688) 

Inflation Equation             

Constant 1.562 (0.000)* 1.593 (0.000)* 1.612 (0.000)* 

Itdum -0.732 (0.003)* -0.721 (0.002)* -0.716 (0.001)* 

Debt 0.708 (0.001)* 0.720 (0.002)* 0.704 (0.002)* 

Inflation_Cpi{1} 0.390 (0.000)* 0.380 (0.000)* 0.379 (0.000)* 

Inflation_Cpi{2} -0.018 (0.830) -0.022 (0.768) -0.028 (0.694) 

Output_Gap{1} 0.019 (0.768) 0.055 (0.355) 0.051 (0.410) 

Output_Gap{2} 0.036 (0.575) 0.003 (0.957) 0.016 (0.786) 

Oild{1} 0.006 (0.249) 0.009 (0.054)*** 0.008 (0.072)*** 

Oild{2} 0.002 (0.673) -0.004 (0.477) -0.003 (0.478) 

Reerd{1} -0.055 (0.000)* -0.052 (0.000)* -0.052 (0.000)* 

Reerd{2} 0.033 (0.042)** 0.034 (0.014)** 0.032 (0.027)** 

Mean equation for 1975–2013 include the dummy for recession in 2009 and was found to be insignificant. The 
dummy variable was found to be significant only in the output equation in period 1975–2010.* ,**,*** indicates 
significance at 1 per cent, 5 per cent and 10 per cent Sources: Authors’ calculations 
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Table A2. Taylor rule and Taylor principle estimates  
Dependent variable is interest rate (Int) 

  1975Q1 to 1999Q4 1975Q1 to 2007Q3 1975Q1 to 2010Q3 1975Q1 to 2012Q3 

Constant 0.993 (0.089)*** 1.012 (0.005)* 1.527 (0.000)* 0.662 (0.026)** 

Inflation 0.026 (0.846) 0.356 (0.000)* 0.189 (0.010)** 0.240 (0.005)* 

Output 0.136 (0.019)** 0.137 (0.010)** 0.188 (0.000)* 0.122 (0.021)** 

Intt-1 1.153 (0.000)* 1.166 (0.000)* 1.190 (0.000)* 1.304 (0.000)* 

Intt-2 -0.232 (0.020)** -0.333 (0.001)* -0.399 (0.000)* -0.432 (0.000)* 

Adjusted R
2
 0.921   0.993   0.986   0.982   

Durbin Watson test 1.800   1.913   1.656   1.300   

Taylor principle 0.330 (0.85) 2.129 (0.00)* 0.902 (0.04)** 1.886 (0.02)** 

The *, **, *** refer to significances at 1 per cent, 5 per cent and 10 per cent respectively Sources: South 
African Reserve Bank and authors’ calculations 
 
 

Figure A1. Scatter plots of output and inflation volatilities 

 
Sources: Authors’ calculations 
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Figure  A2. Responses of volatilities to demand and supply shocks 

A. Sample ending 2010Q3   B. Sample ending 2012Q3 

 
 

Sources: Authors’ calculations 
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