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Lead Lag Relationships Between Resource Prices and  
Corresponding Resource Company Share Prices  

 

  
 

The objective of this study is to analyze the lead-lag relationship between resource 

prices and corresponding share prices. Investment fund managers holding resource stocks 

often follow the stock’s underlying commodity price as a source of leading information, in 

hopes that this price information can be used for analyzing future stock price movements. For 

example, investment managers would expect to find a relationship between crude oil price 

and an oil producing company such as Exxon. This study will attempt to provide further 

information on these types of relationships by analyzing the lead-lag relationships between 

commodity prices and stock prices.  

Lead lag relationships in markets refer to the tendency of prices to be determined in 

one market, and with information then passed on during a lag period to a corresponding 

market. Considerable information exists on lead lag analysis from a number of studies 

Coleman (1996), Copeland (1998), Fung (1999), Joukivolle (1995), and Koutmos (1996). 

Leuthold points out that often traders are interested identifying which market registers the 

new information the most quickly (Leuthold et al. 1992). Lead lag relationships are 

determined based on the origin of important news when comparing two markets (Franses et 

al. 1997). Lead lag analysis also attempts to determine the dominant market. Dominant 

markets are those markets that are closest to important economic activities and have the 

ability to assimilate information quickly, and then pass the information on to other related 

markets, and they are considered pre-eminent in the price discovery process (Leuthold et al. 

1992).  

The nature of the new information may affect the different markets in different ways. 

The leading behavior of the futures market often strengthens significantly around the time of 
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macroeconomic news releases (Frino et al. 2000). As well,  evidence shows that feedback 

from the equities market to the futures market strengthens around stock-specific information 

releases and that the lead of the futures market weakens during this time (Frino et al. 2000). 

Little research has been done on the lead-lag relationships between a firm’s stock value and 

the value of the underlying commodity’s futures price. However, research shows that the 

futures market does have a causality relationship with the spot market or vice versa. For 

example, a number of researchers have found that that hog futures market play an important 

role in the spot price discovery process for hogs (Leuthold et al. 1992). Lead lag relationships 

have also been found between the currency options market and spot markets (Pan et al. 

1996).  

Some research has been undertaken on the lead lag relationship between equity index 

futures values and equity index spot values. Results show that on high volatility days the 

futures market is the dominant market for price discovery when comparing  the S&P 500 

futures index and spot index (Albert et al. 1993). As well, others have found feedback 

between the S&P 500 futures and the S&P 500 spot index (Kawaller et al. 1993). 

Lags may occur due to factors such as imperfect information, information arriving in 

large doses, and market imperfections, and several possible outcomes exist regarding the 

lead-lag relationships between corresponding commodity futures prices and stock prices. 

First, there could be no causality, and so one market would not affect the other. Second, the 

equity market could cause movements in the commodity futures market . This could be due to 

the ability of one or several firms together being able to influence the  supply of the 

commodity, or simply that market information arrives first in the commodity futures market. 

Third, the commodity futures market could cause movements in the stock market. For 

example, an increase in gold price would be expected to increase profits and share price for a 

gold mining firm. 
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Data 

 
Daily data is used for the 15 year period from January 1, 1984 to December 31, 1998. 

Stock prices are included for 42 resource firms based in Canada and the USA. The data is 

converted to US dollars as required using exchange rates, and stocks are adjusted for splits. 

Commodity futures prices are from the USA exchanges. Commodity futures values from 

seven commodities are included from the agricultural, interest rate, lumber, metals and 

petroleum sectors.  

 
Procedure 

 
 

The procedure used is similar to that of Boyd and Brorsen (1985, 1986). Percentage 

price changes of the data are taken to remove any linear time trends Next, a series of bivariate 

autoregressive (AR) models are constructed. These are used in the causality tests which 

follow. The number of lags included is selected using Akaike's Information Criterion (AIC) 

(Akaike, 1976). The AIC tends to overestimate the true number of lags, thus lessening the 

probability of selecting too small an order in a small sample (Shibata, 1976). 

The bivariate model can be written as 
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 and P1t  and P2t   are the futures price and the stock price,  the et’s are residuals, and the a’s 

are coefficients to be estimated. Residuals of the bivariate autoregressive models are checked 

for white noise and if the true AR model is selected and the residuals are white noise, then 
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consistent and asymptotically efficient estimates of the parameters and standard errors are 

obtained by least squares techniques. 

 The concept of Granger (1969) causality is used to determine the direction of  

dynamic price adjustments. Pierce and Haugh (1977) define causality in terms of 

predictability. A variable X does not cause variable Y if Y cannot be predicted better by 

using past values of X than if past values of X are not used. If X causes Y and Y does not 

cause X, then X is said to unidirectionally cause Y. Bivariate causality occurs when X causes 

Y and Y causes X. This is called a feedback 

relationship. Unidirectional causality has implications for price discovery. For example, if 

gold futures prices cause Barrick Gold stock prices, then it would imply that prices are first 

discovered in the gold futures market. 

 The test for causality running from X to Y is performed by testing the significance of 

the coefficients as a group rather than individually. This test is conducted with the Wald F 

statistic (Wald, 1943). This test procedure is a variant of Granger's test which Monte Carlo 

studies have shown to be more powerful than the causality tests of either Sims (1972, 1977) 

or Haugh (Nelson and Schwert, 1982; Geweke et al., 1983). 

Instantaneous causality tests have been used frequently in past research (e.g. Uri and 

Rifkin, 1985), even though some have questioned their validity (Price, 1979; Layton, 1984). 

The test is usually accomplished by adding the current period's price to the model. In this 

paper, we are primarily concerned with instantaneous relationships when no lagged 

relationship is present. For a zero lag model, the test of instantaneous causality can be 

accomplished by testing the significance of the contemporaneous correlation coefficient. 

Unfortunately, the direction of 

causality cannot be determined for an instantaneous relationship. 
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  Two equations are used for the following bivariate model that has a two period lag in 

this example: 

  
Stock Price = f(Stock Pricet-1, Stock Pricet-2, Futures Pricet-1, Futures Pricet-2)        (2) 
 

Futures Price = f(Stock Pricet-1, Stock Pricet-2, Futures Pricet-1, Futures Pricet-2)     (3) 

 

If  adding the past commodity futures prices adds significant explanatory power  to stock 

price in equation (2), as measured by the use of the F-test, then the commodity futures market 

“causes” or leads the corresponding stock price. Likewise, if the past stock prices add 

significant explanatory power to commodity futures prices in equation (3), as measured by 

the use of the F-test, then the stock price “causes” or leads the corresponding commodity 

futures price.  

 

Results 

 

The causality F-statistics and equation R2 values are shown in Table 1. Forty-five of the 

eighty-four equations have significant F statistics at the 5% level, indicating significant 

explanatory power. None of the equations have an R2 value over 0.05. This is expected, as the 

equations were constructed from daily data, which is in percentage changes rather than levels 

and therefore  high R2 values would not be expected, compared to annual data in levels, for 

example. Lags ranged from one to ten days. The petroleum sector generally had the longest 

lags.  

Nineteen out of forty-two firms showed that the underlying commodity futures price 

led the equity price, indicating that the commodity futures markets were a lead source of 

information for the corresponding markets of the stocks. This would generally be expected to 
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be the case that the futures market leads the stock market. Only three of forty-two firms 

showed that the stock price led the underlying commodity futures price, indicating that the 

stock market was the primary source of information in these cases. These firms were 

Georgia-Pacific in the lumber sector, and Barrick Gold and Placer Dome in the mining sector.  

Eleven firms showed feedback between the stock market and the underlying 

commodity futures market. This indicates each market passes information back to the other in 

relatively simultaneous fashion.  Only eight of the forty-two firms did not show a significant 

led in either market. 

Table 1 shows that in the agricultural sector, one of the two companys' stock price   

lagged its corresponding underlying commodity futures price by two days. The was no 

significant feedback between the markets, nor did the stock price lead the underlying 

commodity futures market. 

In the utility sector, the U.S. 3-month T-Bills futures lead the stock price for two of 

five firms, while there was significant feedback between the markets for two other firms. 

There was no significant feedback between lumber futures and the stock price in the forest 

products sector. One lumber firm's results showed  that lumber futures price leads the stock 

price, while another firm's results indicated that stock price leads the lumber futures price.  

In the mining sector, both firms showed significant feedback between the markets for 

copper production. Of the seven firms in gold mining, three showed significant feedback 

between the markets, and the stock prices led gold futures for two firms, while gold futures 

led the stock price for one firm. 

In the petroleum sector, all ten integrated petroleum firms’ equity prices were led by 

the crude oil price. Two of four firms showed significant feedback between the markets for 

petroleum producers, while crude oil futures price led the stock price for the other two firms. 
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The crude oil futures price led the stock price for three of six firms in oilfield services. For 

two other firms in oilfield services there was significant feedback between the markets.     

 

Conclusion 

 

 There appears to be some useful information available to investment fund managers 

as evidenced by the lead lag relationships found in this study. Significant lead-lag 

relationships between  markets were found in thirty-four of the forty-two firms studied.  

In terms of sectors, the petroleum sector was the most prominent in terms of number 

of lead lag relationships, with only one of twenty firms not having a significant lead-lag 

relationship between oil price and stock price. For fifteen of the firms the crude oil futures 

price led the equity price while four firms had feedback relationships between the markets. 

The utility and metal sectors had the highest number of feedback relationships, with two of 

the five firms in utilities and five of nine firms in the metal sector.  

 By studying these relationships further, investment managers may be able to improve 

their stock price transaction decisions, especially for oil stocks. Oil futures prices appear to 

quite consistently lead stock prices, and so they may serve as a useful predictor of stock price. 

 



 9

References 

 

Albert, Robert L., Timothy R. Samaby and Steve B. Wyatt. “Did Black Monday Have a  
Permanent Effect?” The Journal of Financial Research. Volume 25, No. 2, Summer 1993, 
123-138. 

 
 

Akaike, H. “Canonical Correlations Analysis of Time Series and the use of an Information 
Criterion” In R. Mehra and D. G. Lainiotis (eds.) Advances and Case Studies in System 
Identification. New York: Academic Press. 1976. 
 
 
Boyd, Milton S. and B. Wade Brorsen. “Dynamic Price Relationships for US and EC Corn 
Gluten Feed and Related Markets” Euro. R. Agr. Eco. Volume 13, 1986, 199-215. 

 

Boyd, Milton S. and B. Wade Brorsen. “Dynamic Relationship of Weekly Prices in the 
United States Beef and Pork Marketing Channels” Canadian Journal of Agricultural 
Economics. Volume 33, November 1985.   331-342. 

 

Coleman, Wilbur John II. “Money and Output: A Test or Reverse Causation” The American 
Economic Review. Volume 86, Issue 1, March 1996, 90-111. 

 

Copeland, Maggie and Tom Copeland. “Leads, Lags, and Trading in Global Markets”  
Financial Analysts Journal. Volume 54, Issue 4, July/August 1998, 70-80. 

 

Franses, Philip Hans, et al. “Volatility Transmission and Patterns in Bund Futures” The  
Journal of Financial Research. Volume20, Issue 4, Winter 1997, 459-482. 

 

Frino, Alex, Terry Walter and Andrew West. “The Lead-Lag Relationship Between Equities 
and Stock Index Futures Markets Around Information Releases” The  Journal of Futures 
Markets. Volume 20, Issue 5, 2000, 467-487. 

 

Fung, Joseph K. W. and Li Jiang. “Restrictions on Short-Selling and Spot-Futures  
Dynamics” Journal of Business Finance & Accounting. Volume 26, Issue 1, January 1999, 
227-248. 

 

Geweke, John, Richard Meese and Warren Dent. “Comparing Alternative Tests of Causality 
in Temporal Systems: Analytical Results and Experimental Evidence”  Journal of 
Econometrics. Volume 11, 1983, 161-194. 

 



 10

Granger, C. W. J. “Investigating Causal Relationships by Econometric Models Cross-Spectral 
Methods” Econometrica. Volume 37, 1969 424-438. 

 

Jokivuolle, Esa. “Measuring True Stock Index Value in the Presence of Infrequent  Trading” 
Journal of Financial and Quantitative Analysis. Volume 30, Issue 3,  September 1995, 455-
464. 

 

Kawaller, Ira G., Paul D. Koch and Timothy W. Koch. “Intraday Market Behavior and  the 
Extent of Feedback Between S&P 500 Futures Prices and the S&P 500  Index” The Journal 
of Financial Research. Voume16, Issue 2, Summer 1993, 107-121. 

 

Koutmos, Gregory. “Modeling the Dynamic Interdependence of Major European 
Stock”Journal of Business Finance & Accounting. Volume 23, Issue 7, September 1996, 975-
988. 

 

Layton, A. “A Further Note on the Detection of Granger Instantaneous Causality’ Journal of 
Time Series Analysis. Volume 5, 1984, 15-17. 

 

Leuthold, Raymond M., Philip Garcia and Nabil Chaherli. “Information, Pricing and 
Efficiency in Cash and Futures Markets: The Case of Hogs” Economic Record. Special Issue 
on Futures Markets, 1992, 27-33. 

 

Nelson, Charles R. and G. William Schwert. “Tests for Prediction RelationshipsBetween 
Time Series Variables: A Monte Carlo Investigation” Journal of American Statistical 
Association. Volume 77, 1982, 11-18. 

 

Pan, Ming-Shiun, Ralph T. Hocking and Hong K. Rim. “The Intertemporal Relationship 
Between the Currency Spot Market and the Currency Option Market” Journal of Business 
Finance & Accounting. Volume 23, Issue 9, December 1996, 1307-1317. 

 

Pierce, D. A. and L. D. Haugh. “Causality in Temporal Systems” Journal of 
Economics.Volume 5, 1977, 265-293. 

Price, J. “The Characteristics of Instantaneous Causality: A Correction” Journal of 
Econometrics. Volume 10, 1979, 253-256. 

 

Shibata, R. “Selections of the Order of an ARMA Model by Akaike’s Information Criterion” 
Biometrika. Volume 61, 1976, 117-126. 

 



 11

Sims, C. A. “Money, Income and Causality” American Economic Review. Volume 62, 1972, 
540-552. 

 

Sims, C. A.  “Comment: On Relationships – and the Lack Thereof – Between Economic 
Time Series, with Special Reference to Money and Interest Rates” Journal of American 
Statistical Association. Volume 71, 1977, 23-24. 

 

Uri, N. and E. Rifkin. “Geographic Markets, Causality and Railroad Deregulation” Review of 
Economics and Statistics. Volume 67, 1985, 422-428. 

 

Wald, A. “Tests of Statistical Hypothesis Concerning Several Parameters When theNumber 
of Observations is Large” Trans American Mathematical Society. Volume 54, 1943, 426-482.  

 



 12

 

Table 1. Daily Lead-Lag and Causality Price Relationships for the Underlying 
Commodity Futures Price and Corresponding Stock Price.  

  Wald 
Sector Stock/Commodity  F-

statistic 
R2

Agriculture Deere & Co 3 Soybeans 1.05 0.00 
 Soybeans 3 Deere & Co 0.39 0.02 
 Monsanto 2 Soybeans 1.04 0.00 
 Soybeans 2a Monsanto 5.43* 0.01 
     

Utility Bell Atlantic 7b U.S. 3 Month T-Bills 2.80* 0.01 
 U.S. 3 Month T-Bills 7 Bell Atlantic 2.75* 0.01 
 B.C. Telus 2 U.S. 3 Month T-Bills 0.02 0.00 
 U.S. 3 Month T-Bills 2 B.C. Telus 9.38* 0.01 
 Con Edison 4 U.S. 3 Month T-Bills 3.82* 0.01 
 U.S. 3 Month T-Bills 4 Con Edison 5.00* 0.01 
 GTE Corp 5 U.S. 3 Month T-Bills 1.29 0.00 
 U.S. 3 Month T-Bills 5 GTE Corp 4.02* 0.02 
 Transalta 2 U.S. 3 Month T-Bills 1.89 0.00 
 U.S. 3 Month T-Bills 2 Transalta 2.52 0.01 
     

Lumber Abitibi Consolidated 3 Lumber 0.11 0.01 
 Lumber 3 Abitibi Consolidated 0.68 0.01 
 Champion Int. 1 Lumber 0.19 0.01 
 Lumber 1 Champion Int. 0.89 0.00 
 Domtar Inc 2 Lumber 0.97 0.01 
 Lumber 2 Domtar Inc 1.72 0.00 
 Georgia-Pacific Corp 4 Lumber 2.67* 0.01 
 Lumber 4 Georgia-Pacific Corp 1.23 0.02 
 MacMillan Bloedel 2 Lumber 0.94 0.01 
 Lumber 2 MacMillan Bloedel 3.37* 0.01 
 Weyerhauser 2 Lumber 0.25 0.01 
 Lumber 2 Weyerhauser 1.11 0.00 
     

Copper Noranda 4 Copper 2.80* 0.01 
 Copper 4 Noranda 11.93* 0.02 
 Phelps Dodge 3 Copper 10.58* 0.01 
 Copper 3 Phelps Dodge 6.54* 0.03 
     

Gold Barrick 1 Gold 3.97* 0.00 
 Gold 1 Barrick 0.26 0.00 
 Coeur d'Alene Mines 6 Gold 1.47 0.01 
 Gold 6 Coeur d'Alene Mines 2.62* 0.01 
 Echo Bay Mines 2 Gold 1.33 0.01 
 Gold 2 Echo Bay Mines 0.65 0.00 
 Homestake Mining Co. 4 Gold 5.80* 0.01 
 Gold 4 Homestake Mining Co. 2.53* 0.01 
 Newmont Mining Corp 6 Gold 2.28* 0.01 
 Gold 6 Newmont Mining Corp 2.30* 0.01 
 Placer Dome 2 Gold 3.76* 0.01 
 Gold 2 Placer Dome 1.75 0.01 
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Table 1 (cont.)     

 Teck Corp 2 Gold 4.30* 0.01 
 Gold 2 Teck Corp 12.27* 0.01 

Petroleum     
Integrated Arco 8 Crude Oil 1.06 0.02 

 Crude Oil 8 Arco 6.68* 0.02 
 Cdn. Occidental 8 Crude Oil 1.23 0.02 
 Crude Oil 8 Cdn. Occidental 6.30* 0.03 
 Chevron 8 Crude Oil 0.64 0.02 
 Crude Oil 8 Chevron 3.86* 0.02 
 Exxon 8 Crude Oil 0.42 0.02 
 Crude Oil 8 Exxon 2.60* 0.05 
 Imperial Oil 8 Crude Oil 0.62 0.02 
 Crude Oil 8 Imperial Oil 5.36* 0.03 
 Mobil Corp 8 Crude Oil 0.81 0.02 
 Crude Oil 8 Mobil Corp 5.21* 0.03 
 Occidental 5 Crude Oil 0.65 0.01 
 Crude Oil 5 Occidental 5.65* 0.02 
 Royal Dutch Petroleum  9 Crude Oil 1.20 0.02 
 Crude Oil 9 Royal Dutch Petroleum  4.71* 0.02 
 Shell Canada 8 Crude Oil 1.18 0.02 
 Crude Oil 8 Shell Canada 3.94* 0.01 
 Texaco 8 Crude Oil 1.51 0.02 
 Crude Oil 8 Texaco 4.26* 0.02 
     

Producers Alberta Energy Co 9 Crude Oil 14291.31* 0.02 
 Crude Oil 9 Alberta Energy Co 6.96* 0.03 
 Apache Corp 9 Crude Oil 1.22 0.02 
 Crude Oil 9 Apache Corp 9.18* 0.03 
 Pan Canadian Petroleum 5 Crude Oil 1.15 0.01 
 Crude Oil 5 Pan Canadian Petroleum 6.89* 0.01 
 Ranger Oil 8 Crude Oil 2.17* 0.02 
 Crude Oil 8 Ranger Oil 8.07* 0.03 
     

Services Computalog Ltd. 7 Crude Oil 1.05 0.01 
 Crude Oil 7 Computalog Ltd. 7.43* 0.03 
 Global Marine Inc 8 Crude Oil 0.90 0.02 
 Crude Oil 8 Global Marine Inc 1.25 0.01 
 Halliburton Co 8 Crude Oil 0.78 0.02 
 Crude Oil 8 Halliburton Co 5.18* 0.02 
 Schumberger Ltd. 8 Crude Oil 0.56 0.02 
 Crude Oil 8 Schumberger Ltd. 4.64* 0.02 
 Smith International 10 Crude Oil 1.88* 0.02 
 Crude Oil 10 Smith International 4.54* 0.03 
 Tesco Corp 10 Crude Oil 2.60* 0.02 
 Crude Oil 10 Tesco Corp 2.30* 0.04 

*   Denotes significance at the 5% level. 
a   For example, Soybean futures price  leads or 'causes' Monsanto stock price by 2 days,  as 
evidenced by the significant causality F-statistic. 
b  Shows evidence of feedback relationships given the two significant causality F-statistics. For  
example Bell Atlantic stock price leads or 'causes' U. S. 3 Month T-Bills futures price by 7 days,  
while U. S. 3 Month T-Bills futures price leads or 'causes' Bell Atlantic stock price by 7 days. 
 


