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Abstract 

Inflation in India has been moderately high and volatile. In this paper we provide an estimate of the conditional 

mean and variance of CPI and WPI inflation rates with the help of a GARCH (1, 1) model. Under an environment of 

inflation uncertainty, rational risk-averse investors demand an inflation risk premium, defined as the difference 

between the expected real return on a nominal bond and the expected riskless real interest rate (often represented by 

the expected real return on an inflation-indexed bond). The sign of the inflation risk premium is a function of the 

inflation-hedging capability of alternative securities, such as gold, silver and stocks. Our estimated empirical models 

consistently find gold and silver to be effective hedges against expected WPI inflation rate, the predominant measure 

of Indian inflation. As for Indian equities, we find a strong negative correlation between the nominal returns and the 

conditional standard deviation of WPI inflation, providing empirical support of a positive inflation risk premium for 

Indian interest rates. 
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Introduction 

Moderately high inflation has been a constant companion of Indian investors in most 

parts of India’s post-independence history. In fact, WPI inflation averaged around 7 per cent per 

annum and CPI inflation averaged around 7.4 per cent per annum for the period 1960-2013. 

Coping with this moderately high inflation along with tepid economic growth has been a 

persistent challenge for the Indian economy, and only in the post-1991 liberalization era has 

India seen economic growth rates able to match its inflation rates. Under such an environment, it 

is natural to expect Indian investors to look for assets to hedge against inflation. In this paper, we 

estimate the extent to which Indian assets, such as gold, silver and stocks have been successful in 

serving as hedges against expected and unexpected components of inflation for the sample 

period 1960-2013. Our findings indicate a positive inflation risk premium in Indian interest rates. 

 Some of the earliest work on inflation hedging can be found in the work of Fisher (1930), 

where he argues that nominal interest rate can be written as a sum of expected real interest rate 

and expected inflation. Fama and Schwert (1977) extend Fisher’s analysis to a wider range of 

assets including US Government bonds and treasury bills, US private residential real estate and 

US stocks. They postulate that if financial markets are efficient, then asset prices will be set in 

such a way that the expected nominal return on assets between any two periods can be written as 

a sum of the corresponding expected real return and expected inflation rate. The authors then 

clearly delineate the method of formally testing these hypotheses for various assets and find that 

US Government bonds and treasury bills serve as effective hedges against expected inflation, 

while US private residential real estate provides hedges against expected inflation as well as 

unexpected inflation. US stocks, however, did not exhibit any empirical evidence of being an 

inflation hedge; indeed they turned out to be negatively correlated to expected and unexpected 

inflation rate. By first adopting the methodology put forward by Fama and Schwert (1977) and 

using Indian data, we find that gold and silver serve as effective hedges against expected WPI 

inflation. We, however, find no empirical evidence of inflation hedging properties of Indian 

stocks against expected inflation, positive or negative. 

 Literature suggests that if inflation is uncertain nominal interest rate is known to include 

an inflation risk premium; see Fischer (1975), Liviatan and Levhari (1977), Landskroner and 

Liviatan (1981) and Chu et al. (1995) for more details. These authors define the inflation risk 

premium as the difference between the expected real return on a nominal bond and the expected 
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riskless real interest rate (often represented by the expected real return on an inflation-indexed 

bond). According to Fischer (1975) the sign of the inflation risk premium is a function of the 

inflation-hedging capability of alternative securities, such as equities. Using the model put 

forward by Fischer (1975), Chu et al. (1995) hypothesize that if the nominal returns on 

alternative assets are negatively correlated with unexpected inflation rate, then these assets are a 

poor hedge against uncertain inflation and that in turn will result in risk-averse investors 

demanding a positive inflation risk premium. 

In order to test the presence of inflation risk premium for the Indian market, following 

Fama and Schwert (1977), we first use an augmented nominal return model to include 

unexpected inflation (inflation forecast error); however, we no found statistical significance of 

unexpected inflation in any of the nominal models we tested. Using Fischer (1975) and under the 

assumption of no correlation between the nominal return of an asset and that on an inflation-

indexed bond, we are able to express the expected nominal return of an asset as the sum of the 

expected real return and the expected inflation rate, minus the inflation variance. Using this 

derivation and in order to maintain parity of units, we then test the augmented model of nominal 

return for various assets with standard deviation of inflation instead of its variance, where the 

inflation variance is estimated by a GARCH model. We again find gold and silver to be effective 

hedges against expected WPI inflation; however, the statistical significance of inflation 

uncertainty on the expected nominal return of these two assets is not very strong (negative in 

sign and significant only at a 10% level). Although for the nominal equity returns equation we 

find no evidence of hedging against expected inflation, we find strong empirical evidence of a 

negative influence of inflation uncertainty on expected nominal equity returns. Hence, our paper 

points to the presence of a positive inflation risk premium in Indian interest rates. 

We believe that our paper fills an important research gap in applying established 

methodologies to test the degree of inflation hedging properties of various assets in the Indian 

context. Moreover, using Fischer (1975), we are able to generate novel testable implications that 

enable us to establish a link between inflation variability and expected nominal returns of various 

assets, such as gold, silver and equities. Doing so, we empirically validate the presence of a 

positive inflation risk premium in Indian interest rates. 

Even though we could only uncover a positive sign of the inflation risk premium in 

Indian interest rates, given the current deficiencies of the Indian bond market, we are unable to 
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provide a direct measure of the inflation risk premium. In a future work, as we expect to see the 

Indian bond market and, more specifically, the Indian inflation-indexed bond market mature, we 

propose to extend this study to directly measure the inflation risk premium in Indian interest 

rates. 

 

Data 

 The data for our study is primarily from two sources – International Monetary Fund 

(IMF) International Financial Statistics (IFS) and Reserve Bank of India (RBI) Database on 

Indian Economy. The data on Consumer Price Index (CPI), Wholesale Price Index (WPI) and 

Stock Price Index is obtained from IFS at monthly frequency for a period between 1960 January 

and 2013 December. The RBI database provides monthly data on gold and silver prices from 

1990 April to 2013 December. The CPI data represent the cost of living of the entire Indian 

population, rural and urban combined with a base year of 2010. Similarly, the WPI data that we 

use is a pan-India cost of living index at the wholesale level with a base year of 2010. The Stock 

Price Index is the Bombay Stock Exchange Index (BSE Sensex), which is a ‘Market 

Capitalization-Weighted’ index of 30 component stocks representing a sample of large, well-

established and financially sound companies. The gold price data from RBI database is the 

monthly average price in rupees for 10 grams of gold at Mumbai. The silver price is the monthly 

average price in rupees for 1 kilogram of silver at Mumbai. The returns on all assets – gold, 

silver, and stocks as well as the CPI and WPI inflation rates are calculated as the difference 

between the natural logarithm of a period’s value and its value 12 months prior. 

 

Model and Results 

 One of the earliest works on the links between inflation and asset returns is the treatise on 

interest rates by Fisher (1930). A deeper exploration of this link and its extension to other risky 

assets can be found in the works of Fama (1975, 1976), Lintner (1975), Body (1976), Jaffe and 

Mandelker (1976), Nelson (1976), and Fama and Schwert (1977). On a related work in the 

Indian context see Mayya (1977) and Prabhakaran (1989). Fama and Schwert (1977) hypothesize 

that if the market is efficient, then at period t – 1 it will set the price of an asset in such a way 

that the expected nominal return on the asset between t – 1 and t is the sum of the appropriate 
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real return on the asset between t – 1 and t and the expected inflation rate from t – 1 to t. In other 

orders, 

 𝐸(𝑅𝑖𝑡|𝜑𝑡−1) = 𝐸(𝑟𝑖𝑡|𝜑𝑡−1) + 𝐸(𝜋𝑡|𝜑𝑡−1)      (1) 

where 𝑅𝑖𝑡 is the nominal return on asset i between t – 1 and t, 𝐸(𝑟𝑖𝑡|𝜑𝑡−1) is the expected real 

return of the asset from t -1 to t as implied by the information set 𝜑𝑡−1 available at t – 1, and 

𝐸(𝜋𝑡|𝜑𝑡−1) is the expected inflation rate at t – 1. 

Under the assumption that since the expected real return on an asset is determined by real 

factors, such as productivity of capital, discount factor, and risk preference, it would not be 

affected by nominal variables such as the expected rate of inflation, Fama and Schwert put 

forward the following empirical model from equation (1): 

𝑅𝑖𝑡 = 𝛼𝑖 + 𝛽𝑖𝐸(𝜋𝑡|𝜑𝑡−1) + 𝜀𝑖𝑡       (2) 

where 𝛼𝑖 and 𝛽𝑖 are the regression coefficients and 𝜀𝑖𝑡 is a white noise error term. Using equation 

(2), the authors suggest that when we fail to reject the hypothesis that 𝛽𝑖 = 1, we may conclude 

that the asset in question is a complete hedge against expected inflation. 

 Before we estimate equation (2) and test hypotheses regarding the inflation hedging 

properties of various assets, we need to ensure that all variables in the regression are stationary. 

Table 1 through Table 5 in the Appendix of the paper show the results of both the Augmented 

Dickey-Fuller tests and the Phillips-Perron tests. The unit root test results reject the null 

hypotheses of a unit root in CPI and WPI inflation rates and in the nominal rate of the returns on 

gold, silver and stocks. 

 In order to estimate equation (2), we first need an empirical measure of the expected 

inflation rate. Following Gultekin (1983), we forecast the CPI and WPI inflation rates using an 

appropriate empirical model and then use the forecasted value as an empirical measure of the 

expected inflation rate. For the purpose of arriving at the appropriate empirical model to forecast 

inflation rates, we generate the correlograms of the two series. Figures 6 and 7 in the Appendix 

show the correlograms of CPI and WPI inflation rates respectively. The two figures point 

towards an ARMA model with seasonality. We experimented with various seasonal ARMA 

models for the CPI and WPI inflation rates and the final models, as shown in Tables 6 and 8 in 

the Appendix, were arrived at by simultaneously satisfying three model selection criteria – 

parsimony, lowest value of AIC (Akaike Information Criterion) and no serial correlation in 

residuals. The Q-statistics (Figures 8 and 9) and the Breusch-Godfrey LM test statistics (Tables 7 
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and 9) show no significant serial correlations in the residuals up to 36 lags for both the inflation 

rate models. The inflation forecasting model is generally given by the following: 

𝜋𝑡 = 𝐸(𝜋𝑡|𝜑𝑡−1) + 𝜀𝑡        (3) 

where 𝜀𝑡 is a white noise error term. The CPI inflation model is specified as 

 (1 − 𝜌1𝐿 − 𝜌2𝐿
2)𝜋𝑡 = 𝑐0 + (1 + 𝜃1𝐿 + 𝜃2𝐿

2 + 𝜃3𝐿
3)(1 + 𝛾𝐿12)𝜖𝑡  (4) 

where ρ’s, θ’s and γ are the regression coefficients, c0 is the constant term and L is a lag operator, 

such that, 𝐿𝑛𝑥𝑡 = 𝑥𝑡−𝑛. Table 6 in the Appendix shows the estimates of the regression 

coefficients c0, ρ’s, θ’s and γ respectively. Similarly, the WPI inflation the model is specified as 

 (1 − 𝛼1𝐿 − 𝛼2𝐿
2)(1 − 𝜏𝐿7)𝜋𝑡 = 𝑐1 + (1 + 𝜋1𝐿 + 𝜋2𝐿

2)(1 + 𝛿𝐿12)𝜖𝑡  (5) 

where α’s, τ, π’s and δ are the regression coefficients, c1 is the constant term and L is the lag 

operator. Table 8 in the Appendix shows the estimates of the regression coefficients c1, α’s, τ, π’s 

and δ respectively. 

Using the estimates of equations (4) and (5), we forecast CPI and WPI inflation rates and 

those inflation forecasts are used for estimating equation (2). Tables 10.0, 12.0, 14.0, 15.0, 17.0 

and 19.0 show the estimates of equation (2) for gold, silver and equity returns using forecasted 

values of CPI and WPI inflation rates as regressors. For proper inference from these estimations, 

we use robust standard errors. The results show that none of the assets under consideration are 

effective hedges against expected CPI inflation. The result is unsurprising given that in India the 

WPI instead of the CPI has been the dominant measure of inflation during our sample period. 

However, the estimated values of 𝛽𝑖 for gold and silver nominal returns equations with WPI 

inflation forecasts as regressors are 1.006 and 1.383 respectively. Both these estimates are 

significant and in both cases we fail to reject the hypothesis that 𝛽𝑖 = 1. Although we could not 

reject several hypotheses regarding 𝛽𝑖 around the value of 1, given its estimated values, we 

conclude that gold and silver do serve as effective hedges against expected WPI inflation. We 

found Indian stocks to be an ineffective hedge against expected WPI inflation. 

When inflation is uncertain, rational risk-averse investors would expect nominal asset 

returns to compensate them for facing such an uncertainty. Fama and Schwert (1977) extended 

their model beyond the traditional Fisher equation to reflect this inflation uncertainty by adding 

an unanticipated inflation component. They intended to test the extent to which the asset returns 

in their sample compensated investors against expected as well as unexpected inflation. Their 

augmented model thus became 
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 𝐸(𝑅𝑖𝑡|𝜑𝑡−1) = 𝐸(𝑟𝑖𝑡|𝜑𝑡−1) + 𝐸(𝜋𝑡|𝜑𝑡−1) + 𝜇𝑖[𝜋𝑡 − 𝐸(𝜋𝑡|𝜑𝑡−1)]   (6) 

The empirical model from equation (6) became 

 𝑅𝑖𝑡 = 𝛼𝑖 + 𝛽𝑖𝐸(𝜋𝑡|𝜑𝑡−1) + 𝜇𝑖[𝜋𝑡 − 𝐸(𝜋𝑡|𝜑𝑡−1)] + 𝑢𝑖𝑡    (7) 

Using equation (7), the authors suggest that when we fail to reject the hypothesis that 𝛽𝑖 = 1, we 

may conclude that the asset in question is a complete hedge against expected inflation, when the 

tests suggest that 𝜇𝑖 = 1, then the asset is a complete hedge against unexpected inflation, and 

when we fail to reject the hypothesis that 𝛽𝑖 = 𝜇𝑖 = 1, then we say that the asset is a complete 

hedge against inflation. 

 Following Gultekin (1983), we use seasonal ARMA forecasts from equations (4) and (5) 

for CPI and WPI expected inflation rates and the corresponding inflation forecast errors as 

regressors in equation (7). Tables 10.1, 12.1, 14.1, 15.1, 17.1 and 19.1 show the estimates of 

equation (7) for gold, silver and equity returns. Again, for proper inference from these 

estimations we use robust standard errors. As before, the results show that none of these assets 

are effective hedges against expected and unexpected CPI inflation. However for the WPI 

inflation model, the estimated values of 𝛽𝑖 for gold and silver nominal returns equations are 

1.048 and 1.444 respectively. These estimates are again significant and in both cases we fail to 

reject the hypothesis that 𝛽𝑖 = 1. Even though we could not reject several hypotheses regarding 

𝛽𝑖 around the value of 1, given its estimated values, we again conclude that gold and silver do 

serve as effective hedges against expected WPI inflation in the augmented Fisher equation. There 

is, however, no empirical evidence of gold and silver being hedges against unanticipated 

inflation. We again found Indian stocks to be an ineffective hedge against expected and 

unexpected WPI inflation. 

 Under an environment of inflation uncertainty, the theoretical literature suggests that risk-

averse investors will demand an inflation risk premium in order to be compensated for the 

uncertainty in future inflation rates [Fischer (1975), Liviatan and Levhari (1977) and 

Landskroner and Liviatan (1981)]. This inflation risk premium is defined as the difference 

between the expected real return on a nominal bond and the expected riskless real interest rate 

(often represented by the expected real return on an inflation-indexed bond). According to 

Fischer (1975) the sign of the inflation risk premium is a function of the inflation-hedging 

capability of alternative securities, such as equities. 
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 Using the Fischer (1975) framework, Chu et al. (1995) hypothesize that if the nominal 

returns on alternative assets are negatively correlated with unexpected inflation rate, then these 

assets are a poor hedge against uncertain inflation and that in turn will imply a positive inflation 

risk premium. Under the assumption of no correlation between the nominal return of an asset and 

that on an inflation-indexed bond, we show using Fischer (1975) that the expected nominal 

return of an asset to be 

 𝐸(𝑅𝑖𝑡|𝜑𝑡−1) = 𝐸(𝑟𝑖𝑡|𝜑𝑡−1) + 𝐸(𝜋𝑡|𝜑𝑡−1) − 𝑉𝑎𝑟(𝜋𝑡|𝜑𝑡−1)   (8) 

where 𝑉𝑎𝑟(𝜋𝑡|𝜑𝑡−1) is the conditional variance of inflation. In fact, given that the market for 

inflation-indexed bonds had not yet fully formed in India during our sample period, the 

assumption of no correlation between the nominal return of an asset and that on an inflation-

indexed bond is indeed quite defensible. Moreover, in order to maintain parity of units we 

estimate the following empirical model using equation (8): 

 𝑅𝑖𝑡 = 𝛼𝑖 + 𝛽𝑖𝐸(𝜋𝑡|𝜑𝑡−1) + 𝜗𝑖𝑠𝑑(𝜋𝑡|𝜑𝑡−1)] + 𝑣𝑖𝑡     (9) 

where 𝑠𝑑(𝜋𝑡|𝜑𝑡−1) is the conditional standard deviation of inflation. Following the methods 

pioneered by Engle (1982) and Bollerslev (1986) for estimating inflation uncertainty, we propose 

a GARCH model for getting an estimate of the conditional variance (and hence a conditional 

standard deviation) of inflation for our empirical model. For an application of GARCH model in 

the Indian inflation context, see Thornton (2006). However, before we specify a GARCH model 

we test the presence of conditional heteroskedasticity in the error terms of the inflation models 

put forward in equations (4) and (5). Both the Q-statistics and the ARCH LM tests for the 

residuals of the two models point to the presence of conditional heteroskedasticity in error terms 

(see Figures 10 and 11 and Tables 20 and 21 in the Appendix for the test results). We therefore 

proceed to parameterize the conditional variance of the error terms in equations (4) and (5) as a 

GARCH (1, 1) process, given by 

  𝑉𝑎𝑟(𝜋𝑡|𝜑𝑡−1) = 𝐸(𝜖𝑡
2|𝜑𝑡−1) = 𝑎 + 𝑏𝜖𝑡−1

2 + 𝑐𝑉𝑎𝑟(𝜋𝑡−1|𝜑𝑡−2)   (10) 

Using the GARCH (1, 1) specification, we estimate both the conditional mean and variance of 

the CPI and WPI inflation rates. Moreover, the correlograms of residuals, as shown in Figures 

12, 13, 14 and 15, and the ARCH LM tests of Tables 23 and 25 testify to the goodness of fit of 

the GARCH (1, 1) model for the conditional variance of the inflation error terms. 

 Finally, using the estimated conditional means and standard deviations of CPI and WPI 

inflation rates as regressors, we estimate equation (9) for our chosen asset returns. Similar to the 
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other nominal return regressions, the results in Tables 26, 28 and 29 show that none of these 

assets are effective hedges against expected and unexpected CPI inflation. However for the WPI 

inflation model, the estimated values of 𝛽𝑖 for gold and silver nominal returns equations are 

1.211 and 1.658 respectively. These estimates are again significant and in both cases we fail to 

reject the hypothesis that 𝛽𝑖 = 1. Even though we could not reject several hypotheses regarding 

𝛽𝑖 around the value of 1, given its estimated values, we again conclude that gold and silver do 

serve as effective hedges against expected WPI inflation in the augmented Fisher equation. We 

indeed have a weak evidence of negative correlation between the nominal returns of gold and 

silver and the conditional standard deviation of WPI inflation. This provides a hint, though not a 

clear evidence of the presence of a positive inflation premium. Finally, Indian equities are found 

to be uncorrelated with the expected WPI inflation; however, they exhibit a strong negative 

correlation with our measure of the WPI inflation uncertainty. This shows that equities serve a 

very poor hedge against unexpected inflation and hence we expect investors in India demanding 

a positive inflation risk premium in interest rates.  

 

Conclusions 

 Inflation in India has been moderately high and volatile. Given such an environment, 

inflation hedging is bound to gain importance among rational risk-averse investors. In this paper, 

we extend the long literature on inflation hedging to the Indian market. When inflation is 

uncertain, then the nominal interest rate is theoretically known to include an inflation risk 

premium. The sign of the inflation risk premium is a function of the inflation-hedging capability 

of alternative securities, such as gold, silver and stocks. Using multiple empirically 

methodologies for testing the inflation hedging properties of assets, we consistently find gold and 

silver to be effective hedges against expected WPI inflation rate, the predominant measure of 

Indian inflation. Indian stocks, on the other hand, exhibit no inflation hedging properties against 

expected inflation, positive or negative. 

 We also extend the empirical literature by using the Fischer (1975) model to derive a new 

testable implication relating nominal asset return, expected inflation and conditional standard 

deviation of inflation. By testing a new augmented Fisher (1930) hypothesis, we find a weak 

evidence of correlation between gold and silver nominal returns and the conditional standard 

deviation of WPI inflation, thus hinting towards a possibility, if not a clear evidence, of a 
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positive inflation risk premium. As for Indian equities, we indeed find a strong negative 

correlation between the nominal returns and the conditional standard deviation of WPI inflation. 

Hence, we find that Indian stocks are a poor hedge against unexpected component of India’s 

main inflation measure and hence we argue that Indian interest rates will include a positive 

inflation risk premium. 

 Bond market in India, corporate and Government, has yet to fully mature. More 

importantly, the inflation-indexed bonds have just been launched in India. Although we found 

empirical evidence of a positive inflation risk premium in Indian interest rates, given the current 

deficiencies of the Indian bond market, we could not provide a direct measure of the inflation 

risk premium. As an extension of this study, we propose to directly measure the inflation risk 

premium in Indian interest rates using the real return on India’s inflation-indexed bond as the 

measure of the riskless real interest rate. 
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Appendix 
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Figure 1: WPI Inflation for India (1961 January to 2013 December)
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Figure 2: CPI Inflation for India (1961 January to 2013 December)
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Figure 3: Return on Gold (1991 April to 2013 December)
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Figure 4: Return on Silver (1991 April to 2013 December)
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Figure 5: Return on Stock (1961 January to 2013 December)
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Table 1.1: CPI Inflation Unit Root Tests 
 

Null Hypothesis: CPI Inflation has unit root  
Exogenous: Constant   

     
        t-Statistic   Prob. 
     
     Augmented Dickey-Fuller test statistic -4.692412  0.0001 

Test critical values: 1% level  -3.440634  
 5% level  -2.865969  
 10% level  -2.569187  
     

 

 
 

Table 1.2: CPI Inflation Unit Root Tests 
 

Null Hypothesis: CPI Inflation has unit root  
Exogenous: Constant   

     
        Adj. t-Stat   Prob. 
     
     Phillips-Perron test statistic -4.657930  0.0001 

Test critical values: 1% level  -3.440419  
 5% level  -2.865874  
 10% level  -2.569136  
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Table 2.1: WPI Inflation Unit Root Tests 
 

Null Hypothesis: WPI Inflation has unit root  
Exogenous: Constant   

     
        t-Statistic   Prob. 
     
     Augmented Dickey-Fuller test statistic -4.602654  0.0001 

Test critical values: 1% level  -3.440634  
 5% level  -2.865969  
 10% level  -2.569187  
     

 
 

 

Table 2.2: WPI Inflation Unit Root Tests 
 

Null Hypothesis: WPI Inflation has unit root  
Exogenous: Constant   

     
        Adj. t-Stat   Prob.* 
     
     Phillips-Perron test statistic -4.788778  0.0001 

Test critical values: 1% level  -3.440419  
 5% level  -2.865874  
 10% level  -2.569136  
     

 

 
Table 3.1: Gold Returns Unit Root Tests 

 
Null Hypothesis: Gold Returns has unit root 
Exogenous: None   

     
        t-Statistic   Prob. 
     
     Augmented Dickey-Fuller test statistic -1.767149  0.0734 

Test critical values: 1% level  -2.573886  
 5% level  -1.942050  
 10% level  -1.615885  
     

 

 

Table 3.2: Gold Returns Unit Root Tests 
 

Null Hypothesis: Gold Returns has unit root 
Exogenous: None   

     
        Adj. t-Stat   Prob. 
     
     Phillips-Perron test statistic -2.859838  0.0043 

Test critical values: 1% level  -2.573491  
 5% level  -1.941995  
 10% level  -1.615920  
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Table 4.1: Silver Returns Unit Root Tests 
 

Null Hypothesis: Silver Returns has unit root 
Exogenous: None   

     
        t-Statistic   Prob. 
     
     Augmented Dickey-Fuller test statistic -1.890147  0.0562 

Test critical values: 1% level  -2.573886  
 5% level  -1.942050  
 10% level  -1.615885  
     

 

 

Table 4.2: Silver Returns Unit Root Tests 
 

Null Hypothesis: Silver Returns has a unit root 
Exogenous: None   

     
        Adj. t-Stat   Prob. 
     
     Phillips-Perron test statistic -3.374215  0.0008 

Test critical values: 1% level  -2.573491  
 5% level  -1.941995  
 10% level  -1.615920  
     

 

 

Table 5.1: Stock Returns Unit Root Tests 
 

Null Hypothesis: Stock Returns has unit root 
Exogenous: Constant   

     
        t-Statistic   Prob. 
     
     Augmented Dickey-Fuller test statistic -4.288548  0.0005 

Test critical values: 1% level  -3.440634  
 5% level  -2.865969  
 10% level  -2.569187  
     

 

 

Table 5.2: Stock Returns Unit Root Tests 
 

Null Hypothesis: Stock Returns has unit root 
Exogenous: Constant   

     
        Adj. t-Stat   Prob. 
     
     Phillips-Perron test statistic -5.598838  0.0000 

Test critical values: 1% level  -3.440419  
 5% level  -2.865874  
 10% level  -2.569136  
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