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Abstract - We sought to investigate the association between gold prices and equities on the Zimbabwe Stock Exchange 
(ZSE). Correlation analysis, regression analysis, and granger causality tests were conducted to determine the nature and 
direction of the relationship. We found a weak short-run unidirectional relationship between gold prices and stocks of gold 
mining firms on the ZSE. However, we observed no association between gold prices and shares of nongold mining firms on 
the bourse. We concluded that gold can be best used for diversification purposes when held as a commodity than when 
investors buy shares of gold mining companies. 
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I. INTRODUCTION 
 
The association between commodities and equity 
market performance has been and still is the subject 
of interest to many researchers. This is mainly 
premised on the idea that gold has been empirically 
proven to function as a hedge against inflation, [1,2]. 
Earlier work had established this critical feature [3]. 
Real domestic price of gold increase with domestic 
inflation in the absence of exchange rate fluctuations 
and major supernatural disasters. Secondly, gold can 
be used for diversification purposes as was revealed 
by a study on Malaysian stock market, [4]. In line 
with the Modern Portfolio Theory (MPT) postulated 
by Harry Markowitz in 1950, investors can enjoy 
diversification benefits if they increase the number of 
investment assets they hold in a portfolio. The MPT 
is very important as a theoretical grounding as it 
became the basis for subsequent theoretical and 
empirical analysis, [5,6]. Diversification allows for 
maximization of returns and minimization of risk. 
The third reason is that gold function as a sanctuary 
in periods of economic affliction. Instead of 
increasing equity holdings, in bad times investors 
have turned to gold as a safe haven, [6,7]. This 
finding is consistent with the theory of gold price 
movements and is evident in literature from both 
developed and emerging economies. Following the 
housing bubble in the United States, gold demand 
rose as stock market volatility increased, [8]. The 
three reasons above are important lessons for 
Zimbabwe. Does it make sense for investors in 
Zimbabwe to invest in gold mining companies or to 
divest from equities and hold their funds in form of 
gold as a commodity? Such a determination is key as 
the Zimbabwean economic environment remains 
unstable and performance on the Zimbabwe Stock 
Exchange (ZSE) continues to decline, [9]. Investment 
prospects are becoming dull at the background of 
uncertainty relating to the introduction of bond notes. 
Since gold has proven to be a safe haven in other 

economies during times of economic downturn and 
crisis, does this hold true for Zimbabwe? A number 
of research studies were carried out on the ZSE yet 
none of them investigate the relationship between 
gold prices and share prices. This study then comes in 
to address this gap. 
Research into the association between gold prices and 
stock prices is premised on two main theories; the 
Theory of gold price movements and the Modern 
Portfolio Theory. The first theory upholds the use of 
gold as a safe asset [3,7] and hence it is normally held 
by investors during times of world crisis and 
economic downturn. This means gold is negatively or 
uncorrelated with movements in stock markets and 
can therefore be used to minimize portfolio risk 
during bad times. 
This is because of some of its good properties 
including its stability in value. Investors can resell 
gold anytime without realizing any losses in value. 
The Modern Portfolio Theory has very important 
implications for investment decision making. Its 
thrust is on diversification benefits that can accrue to 
investors as they broaden their portfolios through 
holding increasing number of assets. This theory is 
based on the choice of investments that are mean-
variance efficient with a capability of maximising 
returns and reducing risk for investors, [10]. 
Empirical evidence suggests mixed results. 
Researchers found a positive relationship in the gold 
and equities markets whilst others found a negative 
correlation. The last group of researchers found no 
connection between the two. Such diverse results 
could be attributed to different methodologies 
employed in different studies or the different time 
intervals chosen in the data used for the analysis. 
In a study that employed data spanning the period 
1970 -1988, [11] negative correlation between gold 
and stocks. This relationship is widely confirmed by 
different researchers in different countries. In the US, 
a 2002 study by Smith established small negative to 
almost zero correlation between gold prices and share 
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prices after employing Granger causality tests to 
series of data from 1991 to 2001. Adverse exchange 
rate movements can be offset by investing in gold 
rather than in stock markets, [7]. Another cross 
country study involving the US, German and the 
United Kingdom (UK) concluded that gold is a safe 
haven, [12]. This study used 10 year daily data from 
1995-2005 to investigate the relationship between 
gold prices and share prices with the aid of a GARCH 
model. Findings on the US stock market were 
consistent with the above studies [13] after using a 
Dynamic Conditional Correlation GARCH approach 
on 10 year data ending 2011.  
Indian evidence [14], reveal that gold performs well 
when the equities are bearish or when the US 
currency falls in value. Further studies in India 
confirm this result. Some researchers [15,16] 
concluded unidirectional causality from gold prices to 
share prices from Granger causality tests. Thus, they 
posited that when the equity market registers poor 
performance, investors move their funds to gold 
which will be doing well. Tests of co integration and 
the Vector Error Correction Model (VECM) for long 
run analysis were used in the two studies respectively 
[15, 16] and they both confirmed a negative 
correlation between equities and gold. 
In contrast to conclusions made in the above studies, 
some research evidence show a direct relationship 
between gold prices and share prices. Amongst them, 
Nangolo and Musingwini (2011) [17] confirmed 
positive correlation in a cross country study that 
employed correlation analysis on data for the years 
2004 -2010. Likewise, another study [4] used daily 
data from 2001 to 2010 for the Malaysian stock 
market and concluded from GARCH analysis that 
gold has diversification benefits for investors. Later 
on in 2014, Tan et al. established a direct association 
between the Hang Seng Index and gold price in India. 
Another group of researchers confirm no correlation 
between gold and equities, [18,19]. In 2002, Smith 
concluded from cointegration studies that, gold and 
stocks are not related in the long run for the US 
market. Basit concluded, from a Pakistanian study, 
which employed regression analysis, [8] that it is not 
obvious for the two variables to be related. Bhunia 
and Mukhuti [20], employing Granger Causality tests 
on information collected on a daily basis from 
January 1991 to August 2012, arrived at a similar 
conclusion. The last group of researcher comprises 
those who got mixed results from their studies. Baur 
and McDermott [21] conducted a study covering a 30 
year period using a GARCH model, in extreme daily 
and weekly market conditions and found out that gold 
can be used as a safe haven in European and US 
equity markets but not in Canada, Australia, Japan 
and the BRICs. Another study [1] employed a VAR 
methodology for 2001 to 2010 data and found that in 
times of crisis investors in China, India and Brazil 
can invest in gold to reduce losses from their 
investments yet this was not true for Russia. Lastly, 

empirical evidence on the Indian stock market [22] 
found positive correlation between the two variables 
after conducting correlation and causality tests. 
However, in the same study, long-run analysis using 
co-integration tests dismisses this relationship. The 
performance of the Zimbabwean stock market is very 
weak and vulnerable to financial crisis, [9]. Currently, 
on the whole, the industrial index and the mining 
index are on a downward trend. The overall market 
capitalization fell by 57% in 3 years to $2.6 billion 
down from $6 billion in 2013, [23]. Quite a number 
of developments took place with the effect of 
weakening the local bourse. Starting from the early 
2000s, the financial sector was seriously shaken by a 
series of bank failure, [9] which ended up affecting 
even some listed companies due to systemic effects. 
This was exacerbated by the subsequent 
hyperinflation that hit the country up until early 2009. 
The global financial crisis of 2007-2008 also 
compounded Zimbabwe’s economic woes and led to 
a temporary closure of the ZSE, in November 2008. 
Even after the hyperinflationary problem had ended, 
the local political scenario discouraged foreign direct 
investment and saw a further decline in stock market 
performance, [24]. This background means that it is 
critical for investors to have alternative investments 
that they can hold to avoid heavy losses from their 
equity investments. At this point in time, an 
understanding of the performance of the ZSE versus 
that of gold market becomes very crucial. 
 
However, it has been observed with concern by Tan 
and others [5] that the volatility of gold has increased 
over the years. A number of factors are progressively 
acting against the strength of gold as an investment 
asset, [5]. These include: increasing political risk, 
shocks in exchange rates and interest rates, increased 
risk of financial contagion due to globalization and a 
rise in investor speculation. This decline in stability is 
a cause for concern on whether gold can still serve as 
a safe haven or this property sunk into history. From 
the above empirical evidence, it can be seen that there 
are different relationships between gold and share 
prices. It therefore follows that for the Zimbabwean 
case, the relationship cannot be obvious hence, it 
stands to be investigated in order to determine if 
investors can benefit from shifting their funds into 
gold when the stock market is in turmoil. 

 
II. METHODOLOGY 
 
Data from the industrial and mining indeces were 
obtained. It was converted to logarithmic differences 
because stocks follow a lognormal distribution 
instead of the standard normal distribution. The 
logarithmic differences are symbolized as dIndustrial, 
dMining and dGold for the Industrial Index, Mining 
Index and gold prices respectively. The study used 72 
observations. Eviews 7.0 was used in performing all 
the data analysis. Initially, descriptive statistics were 
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used to determine the properties of the data. 
Secondly, stationarity tests were conducted for 
diagnostic purposes. After that, correlation, 
regression analysis and causality tests were 
conducted. Lastly, variance decomposition was done 
to determine how the variation was constituted. 
 
2.1. Unit Root Test 
Stationarity tests were performed using the 
Augumented Dick Fuller (ADF) test for unit roots 
using the equation below: 
(∆Y ) =α + β  + (Y ) + δ ∆ (Y ) + ........+ δ ∆ 
( Y ) + € .......  (1) 
where Yt is the dependent variable which can be 
dGold or dIndustrial or dMining in each case, α is the 
Y intercept, β represents the value taken when the 
regression line crosses the vertical axis and p relates 
to the lag order of the process. 
The hypothesis tested was given as: 
H0: dGold dIndustrial and dMining are nonstationary 
series with unit roots 
H1: dGold dIndustrial and dMining are stationary and 
have no unit roots. The variables were set to be 
stationary at same differences. The unit root test is 
pre-requisite in time series analysis [15] as this helps 
avoid possible spurious regression and illogical 
results. 
 
2.2. Regression Analysis 
Variables were regressed for short-run analysis of the 
relationship, [7,16,25]. Each index was a dependent 
variable while gold became the independent variable, 
[16]. The relationships were modeled as given below: 
dIndustrialit = α + β dGoldit + μit and dMiningit = α + 
β dGoldit + μit    (2) 
Two hypotheses tested through regression analysis in 
the study were as given below: 
i. H0: dGold does not affect dIndustrial 

ii. H1: dGold affect dIndustrial 
iii. H0: dGold does not affect the dMining 
iv. H1: dGold affect dMining  
 
2.3. Granger Causality Tests 
This method was chosen since it was empirically 
proven to work for short-run investigation of the link 
between gold and equity market performance, 
[7,16,25].  The hypotheses tested are that: 
i. H0: there is no granger causality between 

dGold and dIndustrial 
ii. H1: there is granger causality between dGold 

and dIndustrial 
iii. H0: there is no granger causality between 

dGold and dMining 
iv. H1: there is granger causality between dGold 

and dMining 
 
The following equation was used for granger 
causality tests: Y  = α  + α  Y  + α Y  + β X  
+ β X  + U      (3) 

X and Y refer to variables dGold and dMining or 
dIndustrial. The above equation assumed two lags. 
The lag length was chosen arbitrarily and can be 
varied which may also give a different result.  
 
2.4 Variance Decomposition 
The share price is broken down to find the percentage 
variation attributed to the variation in the gold price 
and that which is due to stock market innovation. 
Likewise, the gold price is also broken down to 
determine how its variation is constituted. 
 
III. RESULTS AND DISCUSSION 
 
From summarised descriptive statistics, the data is 
slightly positively skewed and all three variables are 
platykurtic (excess Kurtosis < 0) indicating shorter 
and thinner tails, and a lower and broader central 
peak. The Jarque-Bera test statistics show p-values 
exceeding 0.05 for all variables such that we failed to 
reject H  that the data is normally distributed and 
concluded that the errors of dIndustrial, dMining and 
dGold follow a normal distribution at 95% 
confidence. 
ADF tests conducted at level on the logarithmic 
differenced variables dIndustrial, dMining and dGold 
failed to reject the null hypotheses that the variables 
have a unit roots such that it was concluded that all 
the three variables are not stationary at level. Further 
ADF tests were conducted at first difference and it 
was observed that the data for all variables became 
stationary.  
 
3.1. Correlation Analysis 
Correlation tests were also conducted for each pair of 
variables to check if their linear combination are also 
stationary. Results in Table 1 reveal a weak direct 
linear relationship of 0.013529 between dGold and 
dIndustrial meaning that movements in gold prices 
are imprecisely reflected in the stock prices of 
industrial companies. There is also a positive 
relationship of 0.320245 between dGold and dMining 
meaning movements in gold prices determine the net 
value of gold producing companies, thus drives the 
value of their stocks. 
 
Correlation Analysis 
 dIndustrial dMining dGold 
dIndustrial  1.000000 -0.113700  0.013529 
dMining -0.113700  1.000000  0.320245 
dGold  0.013529  0.320245  1.000000 

Table 1: Correlation Analysis 
 
3.2. Regression Results 
The regression model indicates that dGold explains 
only 0.01% of the variation in dIndustrial (proxy for 
ZSE stock prices as shown in Table 2 which is 
statistically insignificant. The t-statistic for dGold 
estimated by a p value of 0.9102 is also statistically 
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insignificant. Hence, there is no relationship between 
the stock market and gold prices. 
 
Dependent Variable: dIndustrial: Method: Least 
Squares 
Included observations: 72 
Variable Coefficient Std. Error t-Statistic Prob.   
C 4.965190 0.905193 5.485226 0.0000 
dGold 0.014187 0.125328 0.113200 0.9102 
Adjust R-
square -0.014100  S.D. dependent var 0.157336 
F-statistic 0.012814 Durbin-Watson stat 0.149054 
Log 
likelihood 31.50125 Hannan-Quinn crite -0.794303 
Prob(F-
statistic) 0.910196    
R-squared 0.000183 Mean depend var 5.067636 
S.E. of 
regressio 0.158441 Akaike info criteria -0.819479 
Sum-squar 
res 1.757258 Schwarz criterion -0.756238 

Table 2: Regression dIndustrial and dGold 
 
Regression results in Table 3 show that dGold 
explains only 10% of the variation in dMining. The t-
statistic for dGold with a p value of 0.0061 is 
statistically significant. The probability of the F-
statistic also shows that the model is statistically 
significant and it can be concluded that investing in 
stock of gold mining companies can be an alternative 
to investing in gold because movements in gold 
prices are reflected in their stock prices. 
 
Dependent Variable: dMining : Method: Least 
Squares 
Included observations: 72 
Variable Coefficient Std. Error t-Statistic Prob.   
C -5.571549 3.529590 -1.578526 0.1190 
dGold 1.382161 0.488687 2.828317 0.0061 
Adjust R-
squared 0.089736 S.D. dependent var 0.647542 
F-statistic 7.999380 Durbin-Watson stat 0.086668 
Log 
likelihood -66.47552 

Hannan-Quinn 
criter. 1.927274 

Prob(F-
statistic) 0.006098    
R-squared 0.102557 Mean dependent var 4.409128 
S.E. of 
regression 0.617805 Akaike info criterion 1.902098 
Sum 
squared 
res 26.71783 Schwarz criterion 1.965339 

Table 3: Regression dMining and dGold 
 
3.3. Granger Causality Results 
From Table 4, the study failed to reject the null 
hypothesis that dGold does not granger cause 
dIndustrial as shown by a p value of 0.1551 which is 
greater than 0.05. Likewise, dIndustrial does not 

granger cause dGold. These results conform to 
regression results obtained that there is no linear 
relationship whatsoever between gold prices and ZSE 
stock prices. 
 
Pairwise Granger Causality Tests: Lags: 2 

 Null Hypothesis: Obs 
F-
Statistic Prob.  

dGold does not Granger-Cause 
dInd  70  1.918050.1551
 dIndustrial does not Granger Cause 
dGold  0.946180.3935

Table 4: Causality dGold and dIndustrial 
 

Pairwise Granger Causality Tests : Lags: 2 

Null Hypothesis: Obs 
F-
Statistic Prob.  

dGold does not Granger-Cause 
dMin  70  0.193440.8246
 dMining does not Granger Cause 
dGold  4.108170.0209

Table 5: Causality dGold and dMining 
 
The second causality test in Table 5 failed to reject 
the null hypothesis that movements in dGold does not 
granger cause movements in dMining. Interestingly, 
on the other hand the test showed that dMining 
granger causes dGold. This shows that there is a 
unidirectional relationship between the variables 
which runs from the mining index to gold prices. 
 
3.4. Cointegration Results 
Cointegration tests were subsequently carried out to 
test if there is a long-run association between the 
variables. Results are shown in Table 6. The Trace 
test failed to reject the null hypothesis that there are 
zero cointegration equations, as indicated by the p-
value that is  0.05. The same results are confirmed 
by the Maximum Eigenvalue. These results therefore 
imply that the unidirectional relationship obtained 
from granger causality tests which runs from the 
mining index to gold prices holds in the short-run. 
 
Included observations: 69 after adjustments 
Trend assumption: Linear deterministic trend  
Series: dGold dMining  
Lags interval (in first differences): 1 to 2 
Unrestricted Cointegration Rank Test (Trace) 
Hypothesize
d  Trace 0.05  

No. of CE(s) 
Eigenvalu
e Statistic Crit Value 

Prob.*
* 

None  0.174583 
 13.3143
1  15.49471  0.1038 

At most 1  0.001094 
 0.07552
3  3.841466  0.7834 

 Trace test indicates no cointegration at the 0.05 level 
 * denotes rejection of the hypothesis at the 0.05 level 
 **MacKinnon-Haug-Michelis (1999) p-values  
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Unrestricted Cointegration Rank Test (Maximum 
Eigenvalue) 
Hypothesize
d  

Max-
Eigen 0.05  

No. of CE(s) 
Eigenvalu
e Statistic 

CriticValu
e 

Prob.*
* 

None  0.174583 
 13.2387
9  14.26460  0.0721 

At most 1  0.001094 
 0.07552
3  3.841466  0.7834 

 Max-eigenvalue test indicates no cointegration at the 
0.05 level 
 * denotes rejection of the hypothesis at the 0.05 level 
 **MacKinnon-Haug-Michelis (1999) p-values  

Table 6: Cointegration Test Results 
 
3.5. Variance Decomposition 
Variance decomposition was carried out in the Gold 
Prices and Industrial Index in the VAR system to find 
the percentage variation attributed to the variation in 
the gold price and that which is due to stock market 
innovations. Results are shown in Table 7. 
 
 Variance Decomposition of dGold: 
 Period S.E. dGold dIndustrial 
 1  0.035293  100.0000  0.000000 
 2  0.054502  99.70929  0.290711 
 3  0.068385  99.21314  0.786856 
 4  0.079112  98.51636  1.483636 
 5  0.087779  97.63061  2.369389 
 6  0.094991  96.56966  3.430338 
 7  0.101114  95.34969  4.650310 
 8  0.106387  93.98863  6.011366 
 9  0.110980  92.50579  7.494209 
 10  0.115015  90.92145  9.078547 
 Variance Decomposition of dI: 
 Period S.E. dGold dIndustrial 
 1  0.059601  0.008880  99.99112 
 2  0.079876  0.792875  99.20712 
 3  0.095451  1.821005  98.17899 
 4  0.108182  3.036879  96.96312 
 5  0.119021  4.409841  95.59016 
 6  0.128466  5.918999  94.08100 
 7  0.136825  7.541577  92.45842 
 8  0.144301  9.254061  90.74594 
 9  0.151037  11.03331  88.96669 
 10  0.157138  12.85726  87.14274 
 Cholesky Ordering: dGold dIndustrial 

Table 7: Variance Decomposition of dGold and dIndustrial 
 
In the first month, impulse to Gold Prices account for 
99.71% of the fluctuation in Gold Prices and the 
shock to Industrial Index only accounts for 0.29%. 
After ten months Industrial Index innovation still 
accounts for a very small percentage of 9.08% of 
fluctuation in Gold Prices. This shows that ZSE do 
not have a significant impact to the fluctuations in 
gold prices. Further analysis of the above results 
shows that 99.99% of the variability in ZSE Stock 

prices is a result of its own innovations, and only 
0.01% is a result of disturbances in gold prices. The 
impact of Gold price fluctuations on ZSE increases to 
12.86% after ten months, while 87.14% will be 
explained by innovations of the ZSE. This shows that 
there is very insignificant causality between these two 
variables as most of their variations are a result of 
own shocks. Variance decomposition was also carried 
out in the Gold Prices and Mining Index in the VAR 
system to find the percentage variation attributed to 
the variation in the gold price and that which is due to 
gold mining industry innovations. Results are 
presented in Table 8. 
 
 Variance Decomposition of dGold: 
 PeriodS.E. dGold dMining 
 1  0.033734  100.0000  0.000000 
 2  0.050006  99.99580  0.004196 
 3  0.061554  99.71231  0.287694 
 4  0.070883  98.63154  1.368456 
 5  0.079045  96.72124  3.278760 
 6  0.086532  94.12937  5.870633 
 7  0.093603  91.04193  8.958068 
 8  0.100399  87.63692  12.36308 
 9  0.106999  84.06725  15.93275 
 10  0.113443  80.45501  19.54499 
 Variance Decomposition of dMining: 
 PeriodS.E. dGold dMining 
 1  0.181118  2.101549  97.89845 
 2  0.267923  3.402127  96.59787 
 3  0.329750  4.002368  95.99763 
 4  0.378532  4.279019  95.72098 
 5  0.419116  4.411359  95.58864 
 6  0.453867  4.473890  95.52611 
 7  0.484154  4.499170  95.50083 
 8  0.510868  4.503015  95.49698 
 9  0.534633  4.493931  95.50607 
 10  0.555911  4.476863  95.52314 
 Cholesky Ordering: dGold dMining 

Table 8: Variance Decomposition of dGold and dMining 
 
In the very short run, that is first quarter (3 months), a 
shock in gold prices account for 99.72% of the 
fluctuations in the gold price (own innovations), 
while only 0.28% is attributable to the shocks in gold 
producing companies. The variability increases 
gradually to 19.55% after ten months and this implies 
that innovations of stocks of gold producing 
companies do have an impact on the gold prices 
though it is not very significant. The vice versa is not 
true, as shown by the decomposition results of the 
Mining Index. Shocks in gold prices tend to 
contribute only 4% in the first 3 months to the 
variations on the stocks of gold producing companies. 
This variability slightly changes even after a longer 
period of ten months, as 95.52% of the stock price 
variations are a result of own shocks. These results 
agree with those obtained from causality tests that  
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old prices have no significant effect on the 
performance of listed gold mining firms. 
 
CONCLUSIONS 
 
We concluded from correlation, regression, granger 
causality and variance decomposition results that 
there is an insignificant relationship between gold 
prices and stock market performance proxied by the 
ZSE Industrial Index. The same tests show that there 
is a short-run association between gold prices and the 
performance of gold mining firms listed on the ZSE. 
Hence, we recommend that gold can be used for 
diversification purposes by investors in Zimbabwe 
during times of economic crisis. We suggest that gold 
be held as a commodity as opposed to holding shares 
in gold mining firms since their performance does not 
track the performance of the gold markets in the long 
run. Results agree to findings from other researchers. 
[4,6]. 
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