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Abstract. The existing literature on the theoretical relationship between the rate of infla-
tion and real stock prices in an economy has shown varied predictions about the long 
run effects of inflation on real stock prices. In this paper, we present some time series 
evidence on this issue using South African data, by applying the structural bivariate vector 
autoregressive (VAR) methodology proposed by King and Watson (1997). Our empirical 
results provide considerable support of the view that, in the long run real stock prices are 
invariant to permanent changes in the rate of inflation. The impulse responses reveal a 
positive real stock price response to a permanent inflation shock in the long run, indicat-
ing that any deviations in short run real stock prices will be corrected towards the long 
run value. It is therefore concluded that inflation does not lower the real value of stocks 
in South Africa, at least in the long run. 
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1. Introduction

Traditional macroeconomic theory (assuming monetary super-neutrality) suggests that 
the real value of equity investments should not be affected by changes in the inflation 
rate. This stems from the reasoning that nominal variables should have no influence on 
the long-run values of real variables. This implies that, in times of inflation, investors 
sell financial assets in favour of equity, as stocks represent a claim on the real assets 
of a firm and this value should not be affected by changes in the price level. In other 
________
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words, the return on assets should adjust to fully account for the inflation effect (Fisher 
1930)1. Note, in addition to this, a Tobin (1965)-type effect could also result in a posi-
tive relationship between inflation and real stock prices, since higher inflation acts as a 
negative return on money, and savers substitute out of money into capital2.
A number of reasons have been offered to explain why an inverse relationship between 
inflation and stock prices is observed, contrary to the hypothesis put forward by Fisher 
(1930). The first is the inflation illusion hypothesis by Modigliani and Cohn (1979), 
which argues that participants in the stock market are unable to correctly calculate the 
long-term future growth rates of cash flows. At high inflation rates, the nominal interest 
rate is generally quite high, which causes an upward bias on the discount rate investors 
actually use for discounting. When expected returns are discounted using these higher 
rates, the result is a lower stock price level. The theory was developed in an attempt to 
explain the depressed stock prices in the US market in the 1960’s and 1970’s. 
Evidence of inflation illusion has been documented by Ritter and Warr (2002), Camp-
bell and Vuolteenaho (2004) and Hong and Lee (2011). Campbell and Vuolteenaho 
(2004) use a decomposition approach to estimate a residual mispricing component due 
to inflation based on US data. However, Rapach (2002), who used the King and Watson 
(1997) methodology of testing long run neutrality find little evidence of inflation illu-
sion in stock market prices in a study of 16 industrialized countries. In a more recent 
study employing a dynamic general equilibrium with no inflation illusion involved, Wei 
(2010) finds that technology shock moves both inflation and stock returns in the same 
direction, resulting in a positive link between the two variables.
The second explanation is the real after-tax hypothesis offered by Feldstein (1980). 
The hypothesis argues that the tax treatment of depreciation costs and capital gains re-
sults in the decrease in stock prices during inflationary periods. Thus, corporate profits 
and inflation are inversely related because of higher effective tax rates arising from 
higher inflation. Marshall (1992) tests this hypothesis using inflation and asset returns 
in a monetary endowment economy and confirmed that it could be valid. The author 
observes that the inverse relationship will be less pronounced during periods when 
inflation is generated by monetary fluctuations. Quayes and Jamal (2008) also provide 
support for this hypothesis by showing that inflation results in a proportionate increase 
in the nominal value of stocks. However, due to the prevailing tax laws, stock prices 
will decline in real terms.
The third explanation is the proxy hypothesis due to Fama (1981) who attributes the 
negative relationship between inflation and stock prices to the change in expected eco-
nomic growth that accompanies an increase in inflation rate. This hypothesis was tested 
and extended to include the effects of monetization of government deficits by Geske 
and Roll (1983). To formalize and derive testable implications of this hypothesis Gal-

1 The Fisher (1930) hypothesis suggests a one-on-one relationship between inflation and stock prices, 
implying that in a competitive market, common stocks are a hedge against inflation. 

2 We would like to thank an anonymous referee for pointing this out to us. 
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lagher and Taylor (2002) develop a theoretical model which decomposes inflation into 
a component due to supply shocks and a component due to demand shocks. They show 
stock prices to be significantly and negatively correlated with inflation via supply shocks 
(rather than demand shocks). Their findings support the proxy hypothesis since the 
component of inflation that is due to supply shocks act as a proxy for expected future 
movements in real activity in the economy. 
Another possible link is the risk-premium hypothesis suggested by Devereux and Yet-
man (2002) and Anari and Kolari (2010). They maintain that nominal discount rates 
can have a negative impact on the value of stocks in the short run because of inflation 
premium that is included in the discounted rate. Closely related to this is the time-
varying risk-aversion hypothesis, which argues that inflation changes the risk-averseness 
of investors and drives up the equity premium, and therefore the real discount rate 
(Brandt, Wang 2003).
Among the studies that focus on African stock market is the study by Alagidede and 
Panagiotidis (2010)3, which employs parametric and nonparametric cointegration pro-
cedures to test for evidence of a positive long run relationship between stock prices and 
inflation. They show that the response of stock prices to a shock in consumer prices 
reveals an initial negative response in Egypt and South Africa, but then turns positive in 
the long run. For Nigeria, Kenya and Tunisia, the real stock price response to innova-
tions in the consumer price index is invariant to the time horizon. 
Although numerous studies have been conducted on the long run relationship between 
inflation and real stock prices, relatively little empirical evidence exists on long run 
superneutrality proposition in the South African stock market. The South African case 
is particularly interesting because over the past two decades the economy has experi-
enced political and economic regime shifts which have influenced domestic policies. 
Of particular interest, is inflation targeting which was formally adopted as the monetary 
policy framework in the country since the year 2000. It would therefore be interesting to 
investigate the long run response of real stock prices under this economic environment.
In this paper, we apply the structural bivariate vector autoregressive (VAR) methodol-
ogy proposed by King and Watson (1997), which pays particular attention to the inte-
gration and cointegration properties of the variables. Robustness checks suggested by 
King and Watson (1997) and also implemented by Rapach (2002) are applied in this 
paper by generating measures of the long run real stock price response to a permanent 
inflation shock for a range of assumed identifying parameter values. 
Section 2 outlines the econometric framework, with particular focus on the time se-
ries properties of inflation and real stock prices, and the identification of the structural 
shocks. Empirical results are presented and discussed in Section 3. Section 4 concludes.

3 The countries sampled for study by Alagidede and Panagiotidis (2010) are: Egypt, Kenya, Morocco, 
Nigeria, South Africa and Tunisia.
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2. Data and econometric methodology
2.1. Data description
The data used in this paper consists of quarterly observations of the nominal stock price 
index and consumer price index (CPI) for South Africa. It begins from 1980:1 and 
ends in 2010:2. The inflation rate series is computed by taking the first difference of 
the natural logarithm of the consumer price index, whereas the real stock price series is 
calculated as the natural logarithm of the nominal share price index deflated by the CPI. 

2.2. Integration and cointegration properties of the data
Following King and Watson (1997) methodology, we evaluate a possible long run rela-
tionship between inflation and real stock prices using time series data for South Africa. 
In order to apply this methodology in estimating the long run response of real stock 
prices to a permanent inflation shock, it is critical to ascertain the time series properties 
of the two variables. Specifically, it is required that both inflation and real stock prices 
be integrated of order one (or I(1) in the terminology of Engel, Granger 1987) but not 
cointegrated (CI(1,1)).
Essentially our interest is to determine whether permanent changes in the rate of infla-
tion have any effect on the real stock price. This requires that both inflation rate and 
the real stock price are subject to permanent, or at least for practical purposes, very 
persistent shocks (Crosby, Otto 2000). If for instance, inflation is I(1) but real stock 
price is I(0) then permanent changes in the rate of inflation cannot (by definition) affect 
the real stock prices in the long run. In what follows, we perform unit root tests for 
inflation rate and real stock price series (based on two alternative testing procedures) 
and cointegration tests between the series. 
Table 1 presents the results obtained from four standard unit root tests: the augmented 
Dickey-Fuller (ADF; Dickey, Fuller 1979), the Dickey-Fuller-GLS (Elliott et al. 1996), 
the NP (Ng, Perron 2001) and the KPSS (Kwiatkowski et al. 1992). The ADF, DF-GLS 
and NP test the null of unit root whereas the KPSS tests the null of stationarity. In these 
tests, we consider inflation and real stock prices in levels and in first differences where 
we include a constant and a linear trend. The ADF, DF-GLS and NP test results indicate 
that, whereas the null hypothesis of unit root cannot be rejected for inflation and real 
stock prices in levels, it is rejected in first differences. We note however that the ADF 
test shows inflation to be trend stationary in levels. Since this test is known to suffer 
potentially severe finite sample power and size problems, we rely on the results from 
DF-GLS, NP and KPSS tests.
For the KPSS test, stationarity serves as the null hypothesis. By testing both the unit 
root hypothesis and the stationarity hypothesis, one can distinguish series that appear to 
be stationary, series that appear to be integrated, and series that are not very informative 
about whether or not they are stationary or have a unit root (Koustas, Serletis 1999). The 
KPSS test results indicate that the null hypothesis of stationarity is rejected at 5% level 
for inflation and real stock prices in levels, but cannot be rejected for each variable in 
first differences. Combining the ADF, DF-GLS, NP and KPSS test results, we conclude 
that each variable (inflation and real stock prices) is integrated of order one (I(1)).
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Table 1. Unit root test results

Test
Inflation Real stock prices

Levels First difference Levels First difference

ADFμ
ADFτ DF-GLSμ 
DF-GLSτ 
NPμ - (MZa)
       - (MZt)
NPτ  - (MZa)
       - (MZt)
KPSSμ 
KPSSτ 

–1.684
–4.072***

–0.832
–2.642
–2.627
–1.095
–13.113
–2.526

1.731***
0.143*

–7.194***
–7.162***
–11.012***
–10.575***
–109.41***
–7.301***
–101.49***
–7.044***

0.030
0.026

–2.345
–3.190
–1.298
–1.426
–4.468
–1.436
–5.782
–1.653

0.940***
0.369***

–7.848***
–7.965***
–8.300***
–8.416***
–55.73***
–5.278***
–56.14***
–5.296***

0.122
0.029

Notes: ***, ** and * indicate the rejection of the null hypothesis of unit root at 1%, 5% and 10% level 
of Significance respectively, for the ADF, DF-GLS and NP tests. 
***, ** and * indicate the rejection of the null hypothesis of stationarity at 1%, 5% and 10% level of 
significance respectively, for the KPSS test.
Critical values for the above tests at 1%, 5% and 10% level of significance are gives as follows:

ADFμ
a:  –3.48; –2.88  and  –2.57  ADFτ

b:  –4.03; –3.44  and  –3.14
DF–GLSμ: –2.585; –1.943 and  –1.614 DF–GLSτ: –3.565; –3.018 and  –2.728
NPμ

e:  –13.8; –8.1  and  –5.7  NPτ
f:  –23.8; –17.3  and  –14.2

KPSSμ
c:  0.739; 0.463  and  0.347  KPSSτ

d:  0.216; 0.146  and  0.119

The King and Watson (1997) methodology relies on a bivariate vector autoregressive 
(VAR) model in first differences that is derived from a vector moving average process. 
The invertibility of this process requires that the endogenous variables in the VAR 
should not be integrated. In fact, long run neutrality tests are inefficient in the presence 
of cointegration (Fisher, Seater 1993). If for instance inflation and real stock price are 
nonstationary but are cointegrated, then a finite VAR process in first differences does not 
exist for the variables. To present an empirical evidence of this issue using our data, we 
first test for cointegration between inflation and real stock prices using the augmented 
Engel and Granger (1987, AEG) two-step procedure, whereby non-cointegration is the 
null hypothesis. We assume a constant in the cointegration regression, and use the 
Akaike Information Criterion (AIC) to determine the number of augmenting lags in the 
test. The results are reported in Table 2 where inflation and real stock prices serve in 
turn as the dependent variable in the first step OLS regression. In both cases, the test re-
sults suggest that the null hypothesis of non-cointegration is not rejected at the 5% level. 
Table 2 also reports cointegration test results between inflation and real stock prices 
based on the Shin (1994) two-step procedure, where cointegration serves as the null 
hypothesis. As in the AEG (1987) two-step procedure, we report Cμ statistics from Shin 
(1994) by assuming a constant in the cointegration regression, and we use inflation and 
real stock prices in turn as the dependent variable in the first step. The test results based 
on the Cμ statistics do confirm those inferred based on the AEG statistics, that inflation 
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and real stock prices are indeed non-cointegrated. Overall, we can reasonably consider 
inflation and real stock prices as integrated of order one (I(1)) but not cointegrated for 
South Africa. This means that the conditions necessary for meaningful examination of 
the long run neutrality tests hold. 

2.3. Econometric framework
We define pt and st to be, respectively, inflation rate and natural logarithm of real stock 
prices at time t. Following the methodology developed by King and Watson (1997) and 
adopted by Rapach (2002), we specify the following bivariate vector autoregressive 
(VAR) model of order p in pt and st expressed in first difference form (in which case pt 
and st are I(1) but not cointegrated). 

 1 1

π
π π − ππ −

= =
∆π = λ ∆ + α ∆ + α ∆π + ε∑ ∑

p p
j j

t s t s t j t j t
j j

s s .  (1)

 1 1
π − π −

= =
∆ = λ ∆π + α ∆ + α ∆π + ε∑ ∑

p p
j j s

t s t ss t j s t j t
j j

s s .  (2)

Equations (1) and (2) are a set of dynamic simultaneous equations in which: πεt and εs
t

represent exogenous unexpected changes in inflation and real stock prices respectively, 
that can have permanent effect on the levels of the endogenous variables pt and st; re-
spectively, lps and lsp represent contemporaneous response of pt to changes in st and 
the contemporaneous response of st to changes in pt respectively. Our main focus is on 
the dynamic effect of the inflation shock, πεt on st. 
Representing the above system in matrix format yields;
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Table 2. Cointegration test results

AEG statistica

Dependent variable
Inflation real          stock prices

Cμ statisticb

Dependent variable
inflation real          stock prices

–1.978                 –2.249  1.038*                 0.441*

Notes: *indicates significance at the 5% level; a one sided (lower-tail) test of the null hypothesis that 
inflation and real stock prices are not cointegrated, 5% critical value equals –3.34; b one sided (upper-
tail) test of the null hypothesis that inflation and real stock prices are cointegrated, 5% critical value 
equals 0.314 
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and   
1

π π π
=

α = λ + α∑
p

j j
s s s

j
L . 

By letting ( )πε = ε ε ′s
t t t  we define ( , ) ε′ε ε = ∑t tE , the variance-covariance matrix for the 

structural shocks. In the above notations, we can find expressions in terms of long run 
multipliers of the response of inflation and real stock prices to these structural shocks. 
These are (1) / (1)π πγ = α αs s ss  and (1) / (1)π π ππγ = α αs s  where gsp measures the long 
run response of real stock prices, st to a permanent unit increase in inflation, pt, while 
gps measures the long run response of pt to a permanent unit increase in st.
Endogeneity of st and pt makes the system of equations (1) and (2) unidentified and 
therefore we cannot obtain consistent estimates of gsp, the long run real stock price 
response to a permanent inflation shock. We identify three identifying schemes that use 
a pair of restrictions. Expressions (1) and (2) place 1’s on the diagonal of a0 but only 
three of the remaining parameters var( )πεt  var( )εs

t  cov( , )πε εs
t t , lps and lsp are iden-

tifiable. The ε∑  is diagonal is the first restriction used each of the three identifying 
schemes. We also follow the standard practice in structural VAR modeling and assume 
that the structural shocks are contemporaneously uncorrelated, that is, cov( , ) 0πε ε =s

t t  . 
This assumption places no restriction on the contemporaneous correlation between s and p, as long as lps and lsp are allowed to be non-zero. By following Rapach (2002), 
we discuss the importance of the three identifying schemes in the interpretation of the 
results as follows:
a) The first identifying scheme assumes that ε∑  is diagonal and lps is known. The 

assumption restricts the contemporaneous response of π to a permanent real stock 
price shock. Standard theory suggests that in the short run, inflation should respond 
negatively to a permanent real stock price shock implying that lps is negative in most 
cases. This is because a permanent real stock price chock can be perceived as a pro-
ductivity shock that permanently increases real output and hence expected earnings.

b) In the second identification scheme, ε∑  is diagonal and lsp is known, implying that 
we restrict the contemporaneous real stock price response to a permanent inflation 
shock. A permanent inflation shock, say, due to an accommodative monetary policy 
by the Reserve Bank, reduces the real interest rate, thereby increasing real output and 
real earnings in the short run4. Thus, in the short run lsp is expected to be positive 
if a short run liquidity effect prevails.

c) The third identifying scheme assumes that ε∑ is diagonal and gps is known. This 
restricts the Reserve Bank’s long run response to a permanent real stock price shock. 
If the Reserve Bank increases the target inflation rate in response to a productivity 
shock, then lps is expected to be positive; it is expected to be negative if the Bank’s 
response to the shock is by lowering the target inflation rate.

With the above identifying assumptions, we have consistent estimates of the param-
eters of equations (1) and (2), from which we can generate gsp estimates. The results 

4 based on the standard present value equity valuation model, falling interest rate and rising real earn-
ings leads to an increase in real stock prices.
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are discussed in the next section. In order to check for robustness and plausibility of 
the estimates of the long run neutrality inferences made, we generate gsp estimates for 
different values of lps, lsp and gps. 

3. Empirical findings

Panels A, B and C of Figure 1 present point estimates of gsp based on the first identifica-
tion scheme, second identification scheme and third identification scheme respectively. 
The dashed lines delineate 95% confidence bands.

3.1. First identification scheme
Panel A of Figure 1 depicts gsp point estimate as decreasing for the assumed values 
of lps. lps values that are approximately less than zero produce gsp estimates that are 
significantly positive. For instance, for the value lps = –0.05, we have a corresponding 
significant gsp value of approximately 12. This suggests that inflation decreases contem-
poraneously by 0.5 percentage points for each 10% increase in real stock prices, where-
as the gsp of 12 implies that long run real stock prices increases by 12 percentage for 
each percentage point increase in inflation resulting from a permanent inflation shock.
Since theory suggests that lps is likely to be negative, the range of lps values between 
–0.10 and 0.00 seem quantitatively plausible for South Africa. This implies that only 
lps values that are very close (or equal) to zero produce point estimates that are not sig-
nificantly different from zero. These are the values that correspond to long run inflation 
neutrality with respect to real stock prices. The gsp values that correspond to the range 
of positive values of lps are significantly negative. But, given that theory suggests lps 
to be negative, these gsp estimates are unreasonable at least according to theory.

Fig. 1. gsp estimates for different assumed lps, lsp and gps
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In Figure 2 we present the impulse responses of inflation and real stock price for three 
different assumed lps identifying values (–0.05, 0, 0.05). These values do not produce 
significant differences in inflation response to a permanent inflation shock or in real 
stock price response to a permanent real stock price shock. However there are notable 
differences in inflation response to a permanent real stock price shock and in real stock 
price response to a permanent inflation shock for these assumed values of lps. 
Earlier in Figure 1 it was noted that the value of lps = –0.05 yields positive and sig-
nificant gsp point estimate. From the impulse responses (in Figure 2) it is observed that, 
for lps = –0.05, a permanent inflation shock produces a short run increase in real stock 
prices, and a permanent real stock price shock produces a noticeable short run decrease 
in inflation. 
For lps = 0 (which generates a gsp estimate that is not significantly different from 
zero) the short run inflation response to a permanent real stock price shock is positive, 
whereas the short run real stock price response to a permanent inflation shock is nega-
tive. These results are theoretically implausible. When lps = 0.05 (positive lps values 
yield gsp estimates that are significantly negative) it is observed that, the short run 
response of real stock prices to a permanent inflation shock is negative, whereas the 
short run response of inflation to a permanent real stock price shock is positive. These 
findings do not correspond to theoretical expectations. Overall, on the basis of the first 
identification scheme, it is observed that lps values that are associated with positive gsp 
point estimates are theoretically plausible.

Fig. 2. Inflation and real stock price impulse responses for different assumed lps values
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3.2. Second identification scheme
Panel B of Figure 1 reports point estimates of gsp based on the second identification 
scheme. We can observe that positive assumed lsp values produce significantly positive 
gsp point estimates, whereas negative assumed lsp values yield significantly negative 
gsp point estimates. Values of lsp that are close to zero yield gsp point estimates that are 
not significantly different from zero. A value of lsp = 8 for instance, corresponds to a 
gsp value of approximately 16. It suggests that real stock prices increase contemporane-
ously by 8 percent for each percentage point increase in inflation. The gsp value of 16 
implies that the long run real stock prices increase by 16 percent for each point increase 
in inflation resulting from a permanent inflation shock. It can therefore be concluded 
that, positive values of lsp (which yield positive gsp point estimates) are theoretically 
plausible and this is consistent with liquidity effect, where a permanent inflation shock 
lowers the real interest rate, and this increases both real output and real earnings in the 
short run. This in turn should increase real stock prices. 

The corresponding impulse responses for three different assumed identifying values 
of lsp (–6, 1 and 8) are displayed in Figure 3, and they confirm the above results. It 
is observed that positive values of lsp such as 1 and 8 for instance, yield significantly 
positive real stock price response to a permanent inflation shock, in line with theoreti-
cal expectations. The impulse response for lsp = 8 far much exceeds those of lsp = 1.  

Fig. 3. Inflation and real stock price impulse responses for different assumed lsp values
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It is however observed that, whereas the inflation rate response to a permanent real stock 
price shock is primarily positive for lsp = 1, it is primarily negative for lsp = 8, imply-
ing that there is a limit of positive assumed lsp values for which inflation response to 
a permanent real stock price shock is positive.
Finally, whereas negative assumed lsp values (such as = lsp – 6) yield primarily nega-
tive real stock price responses to a permanent inflation shock, they yield primarily 
positive inflation responses to a permanent real stock price shock. 

3.3. Third identification scheme
Panel C of Figure 1 reports gsp point estimates for different assumed gps identifying 
values based on the third identification scheme (that ε∑  is diagonal and gps is known). 
It depicts gsp point estimates to be decreasing for increasing gps values. gps values of 
approximately less than 0.015 produce significantly positive gsp point estimates while 
those above it yield significantly negative gsp point estimates. 
As noted earlier, theory is inconclusive on the expected sign of gps. From the impulse 
responses reported in Figure 4, gps values above 0.015 are associated with a positive 
inflation response to a real stock price shock, reflecting higher target inflation rate by 
the Reserve Bank in response to a productivity shock. Rapach (2002) observes that an 
assumed value of gps equal to zero corresponds to the “monetarist” assumption that per-
manent changes in inflation arise mainly from exogenous changes in money growth. In 
that case gsp is reasonably equal to zero, a result that has been found for most countries. 

Fig. 4. Inflation and real stock price impulse responses for different assumed gps values
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4. Conclusion

The paper has examined the long run relationship between inflation and real stock prices 
in South Africa within the bivariate vector autoregressive (VAR) framework. Overall, 
we find considerable evidence in support of the view that, in the long run real stock 
prices are invariant to permanent changes in the rate of inflation. The impulse responses 
reveal a positive real stock price response to a permanent inflation shock in the long run, 
indicating that any deviations in short run real stock prices will be corrected towards 
the long run value. Therefore the long run estimates of the real stock price response to 
a permanent inflation shock that are zero or positive are theoretically plausible.

The impulse responses also provide support for a positive liquidity effect with respect 
to real stock prices, where a permanent inflation shock lowers the real interest rate. 
This then increases both real output and real earnings in the short run, which in turn 
raises real stock prices. Intuitively, these findings imply that investment in real stocks 
can provide a hedge against inflation in South Africa, at least in the long run. Our find-
ings coincide with those from studies by Rapach (2002), Kim (2003) and Al-Khazali 
and Pyun (2004), Tvaronavičienė and Michailova (2006), Alagidede and Panagiotidis 
(2010) and Wei (2010). However we do not find considerable evidence in support of an 
inverse relationship between inflation and real stock prices as suggested by Modigliani 
and Cohn (1979), Feldstein (1980), Fama (1981), Devereux and Yetman (2002), Gal-
lagher and Taylor (2002) and Anari and Kolari (2010). 
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