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Introduction 
 
Commodity index trading became significant around the year 2004, triggering the process of 
financialization of commodity markets (Tang and Xiong, 2012).  Commodity-index investment products 
replicate the performance of one of the major commodity indices.  The impact of index traders on price 
and volatility has been the subject of many articles (Chen and Xiong, 2014).  However, few papers have 
analyzed their effect on the efficiency of information processing.   
 
Theoretical arguments about the expected impact of commodity index traders (CITs) on informational 
efficiency give mixed conclusions.  According to market microstructure theory, informational efficiency 
depends on whether CITs act as informed traders or as noise-traders.  On the one hand, CITs can speed up 
the transmission of changes in systemic risk into prices, particularly if CITs increase liquidity.  On the other 
hand, CITs may indirectly decrease informational efficiency through their positive effect on volatility.  
  
In a previous paper, Broogard et al. (2019) find that the production decisions of firms that use index 
commodities are worse compared to firms using non-index commodities as well as having lower profits 
and higher costs.  They conclude that CITs have a detrimental effect on informational efficiency.  In the 
comprehensive paper, which this digest article summarizes, Bohl et al. (2023) focus on commodity futures 
market prices.  More precisely, they evaluate if the expansion of commodity index trading has improved 
the speed with which futures prices integrate news.  Bohl et al. (2023) estimate several measures of 
informational efficiency for the time period, 1999-2019, for a sample of 24 index and 10 non-index 
commodities.  They find that the development of commodity index trading coincides with an improvement 
in these measures.  The authors also estimate the impact of the size of CITs on informational efficiency.  
They also compare the informational efficiency of commodity futures markets between index and non-
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index commodities.  They conclude that commodity index trading has improved the informational 
efficiency of commodity futures markets.   
 
Measures of Informational Efficiency 
 
The authors use two kinds of measures of informational efficiency.  These measures derive from the 
property that, in an efficient financial market, price should instantaneously reflect fundamental news. 
Hence, price should follow a random walk process, and news should be incorporated into price with no 
delay.  
 

a. The Variance Ratio 
 

Lo and MacKinlay (1988) define the variance ratio, VR, to test returns autocorrelation: 
 

 
𝑉𝑉𝑉𝑉(𝑞𝑞) =

𝑉𝑉𝑉𝑉𝑉𝑉[𝑟𝑟𝑡𝑡(𝑞𝑞)]
𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞[𝑟𝑟𝑡𝑡]

= 1 + 2��1 −
𝑘𝑘
𝑞𝑞
� 𝜌𝜌(𝑘𝑘)

𝑞𝑞−1

𝑘𝑘=1

 
 

(1) 

 
where 𝑟𝑟𝑡𝑡 (𝑞𝑞) = 𝑟𝑟𝑡𝑡 + 𝑟𝑟𝑡𝑡−1 + ⋯+ 𝑟𝑟𝑡𝑡−𝑞𝑞+1 is the q period holding return, and 𝜌𝜌(𝑘𝑘) is the kth order 
autocorrelation.  In an efficient financial market, 𝑟𝑟𝑡𝑡 is not autocorrelated and 𝑉𝑉𝑉𝑉(𝑞𝑞) = 1.  The authors use  
|𝑉𝑉𝑉𝑉(𝑞𝑞) − 1| as a first measure of informational efficiency.    
 
In the absence of a rule to select an optimal value q, Choi (1999) proposes the automatic variance ratio 
(AVR): 
 
 

𝐴𝐴𝐴𝐴𝐴𝐴(𝑞𝑞) = 1 + 2�𝑓𝑓�
𝑘𝑘
𝑞𝑞
� 𝜌𝜌(𝑘𝑘)

𝑇𝑇−1

𝑘𝑘=1

 
 

(2) 

 
where 𝑓𝑓( ) is a weighting function. Choi (1999) chooses a quadratic spectral kernel with positive 
declining weights for the autocorrelation coefficients. The authors use Andrews (1991) data-dependent 
selection of q and obtain |𝐴𝐴𝐴𝐴𝐴𝐴 − 1| as another measure of informational efficiency. 
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b. The Delay Metrics  
 

Mech (1993) and Hou and Moskowitz (2005) propose to test informational efficiency through the 
estimation of the delay with which news is integrated into price.  Bohl et al. (2023) consider a vector 𝑋𝑋𝑡𝑡 of 
6 variables1 representing expectations and economic conditions. They estimate an unrestricted regression 
where commodity i futures return is regressed on the five lagged values of 𝑋𝑋𝑡𝑡: 
 

 
𝑟𝑟𝑖𝑖,𝑡𝑡 = 𝛼𝛼𝑖𝑖 + 𝛽𝛽𝑖𝑖0 × 𝑋𝑋𝑡𝑡 + �𝛽𝛽𝑖𝑖𝑛𝑛𝑋𝑋𝑡𝑡−𝑛𝑛 + 𝜖𝜖𝑖𝑖,𝑡𝑡

5

𝑛𝑛=1

 
 

(3) 

 

and the restricted regression where the impact is instantaneous: 
 
 𝑟𝑟𝑖𝑖,𝑡𝑡 = 𝛼𝛼𝑖𝑖 + 𝛽𝛽𝑖𝑖0 × 𝑋𝑋𝑡𝑡 + 𝜖𝜖𝑖𝑖,𝑡𝑡 (4) 

 
In the case of an efficient market, both regressions should have the same accuracy.  If the regression with 
lagged variables has a greater accuracy, we can conclude that price reacts to news with some delay.  Hou 
and Moskowitz (2005) propose three delay metrics aiming to measure price reaction delay: 
 
 

𝐷𝐷𝐷𝐷1 = 1 −
𝑅𝑅𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟2

𝑅𝑅𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢2   

 

 
(5) 

 
By construction, 𝟎𝟎 ≤ 𝑫𝑫𝑫𝑫𝟏𝟏 ≤ 𝟏𝟏.  The lower it is, the greater informational efficiency is.  Another delay 
measure is 𝐷𝐷𝐷𝐷2 which considers the difference between short and long lags:  
 
 

𝑫𝑫𝑫𝑫𝟐𝟐 =  
∑ 𝒏𝒏𝜷𝜷𝒏𝒏𝟓𝟓
𝒏𝒏=𝟏𝟏

𝜷𝜷𝟎𝟎 + ∑ 𝜷𝜷𝒏𝒏𝟓𝟓
𝒏𝒏=𝟏𝟏

 
 

(6) 

 
𝐷𝐷𝐷𝐷3 considers the significativity of the coefficients: 
 
 

𝑫𝑫𝑫𝑫𝟑𝟑 =
∑ 𝒏𝒏𝜷𝜷𝒏𝒏 𝒔𝒔𝒔𝒔(𝜷𝜷𝒏𝒏)⁄𝟓𝟓
𝒏𝒏=𝟏𝟏

𝜷𝜷𝟎𝟎 𝒔𝒔𝒔𝒔(𝜷𝜷𝟎𝟎)⁄ + ∑ 𝒏𝒏𝜷𝜷𝒏𝒏 𝒔𝒔𝒔𝒔(𝜷𝜷𝒏𝒏)⁄𝟓𝟓
𝒏𝒏=𝟏𝟏

 
(7) 

 
where se( ) is the standard error of the corresponding coefficient.  For 𝑫𝑫𝑫𝑫𝟐𝟐 and 𝑫𝑫𝑫𝑫𝟑𝟑, informational 
efficiency increases as these measures get close to zero.  
 
Change in Informational Efficiency after Financialization  
 
Bohl et al. (2023) consider a sample of 34 commodity futures contracts.2   10 are classified as non-index 
and 24 belong to the S&P GSCI or the Bloomberg Commodity Index.  They use daily futures prices from 
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1999 to 2019.  Daily data are preferable to weekly data as markets are supposed to process new 
information very quickly.  The authors date the beginning of the financialization of commodity markets to 
2004 when the volume of CITs positions reached a significant level.  To compute return, the authors follow 
Bakshi et al. (2019) and roll over the contract with the second shortest maturity 𝑇𝑇2 to the next nearby 
contract 𝑇𝑇3 on the first trading day on the month before expiration: 
 
 

𝑟𝑟𝑖𝑖,𝑡𝑡 = �
𝑙𝑙𝑙𝑙𝑙𝑙�𝐹𝐹𝑖𝑖(𝑡𝑡,𝑇𝑇2)� − 𝑙𝑙𝑙𝑙𝑙𝑙�𝐹𝐹𝑖𝑖(𝑡𝑡 − 1,𝑇𝑇3)�, 𝑖𝑖𝑖𝑖 𝑡𝑡 − 1 𝑖𝑖𝑖𝑖 𝑎𝑎 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 − 𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 𝑑𝑑𝑑𝑑𝑑𝑑

𝑙𝑙𝑙𝑙𝑙𝑙�𝐹𝐹𝑖𝑖(𝑡𝑡,𝑇𝑇2)� − 𝑙𝑙𝑙𝑙𝑙𝑙�𝐹𝐹𝑖𝑖(𝑡𝑡 − 1,𝑇𝑇2)�,   𝑜𝑜𝑜𝑜ℎ𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒
 

 
(8) 

 
where 𝐹𝐹𝑖𝑖(𝑡𝑡,𝑇𝑇𝑛𝑛) is the price of commodity i’s nth nearby contract at day t. 
 
Descriptive statistics for returns show no major difference between the 24 index and the 10 non-index 
commodities.  VR(q), AVR and DLs are computed with a rolling window of 250 trading days.  VR(q) is 
computed for q= 4, 8, 12 trading days.  Bohl et al. (2023) find that the measures of market efficiency have 
decreased after 2004 and that this decrease is more important for index commodities.  For instance, AVR 
mean value was equal to 0.08 before 2004 for index commodities and 0.07 after.  They obtain 0.11 and 
0.09 for non-index commodities for the same periods.  When looking at the delay measures, DL1 mean 
value was 0.62 before 2004 and 0.54 after for index commodities and respectively 0.73 and 0.69 for non-
index commodities. The authors conclude that CITs did not harm informational efficiency for index 
commodities.  This conclusion is robust to the other measures of informational efficiency. 
 
Explaining Variation in Informational Efficiency  
 
Index Trading and Informational Efficiency 
 
The authors estimate the following regression to evaluate the impact of CITs’ activity on informational 
efficiency:  
  

𝐸𝐸𝐸𝐸𝑖𝑖,𝑡𝑡 = 𝛼𝛼 + 𝛽𝛽1𝐶𝐶𝐶𝐶𝐶𝐶𝑖𝑖,𝑡𝑡 + 𝛽𝛽3𝐵𝐵𝑖𝑖,𝑡𝑡 + 𝛽𝛽4𝐼𝐼𝐼𝐼𝑖𝑖,𝑡𝑡 + 𝜇𝜇𝑡𝑡 + 𝜙𝜙𝑖𝑖 + 𝜀𝜀𝑖𝑖,𝑡𝑡 
 

 
(9) 

where 𝐸𝐸𝐸𝐸𝑖𝑖,𝑡𝑡 is |𝑉𝑉𝑉𝑉(𝑞𝑞) − 1| with q = 4, 8, 12 trading days, |𝐴𝐴𝐴𝐴𝐴𝐴 − 1|, or one the DL measures.  𝐶𝐶𝐶𝐶𝐶𝐶𝑖𝑖,𝑡𝑡 is a 
measure of the CITs’ activity.  𝐵𝐵𝑖𝑖,𝑡𝑡 is the log base, and 𝐼𝐼𝐼𝐼𝑖𝑖,𝑡𝑡 is the Amihud (2002) measure to control for 
market illiquidity.  𝜙𝜙𝑖𝑖 𝑎𝑎𝑎𝑎𝑎𝑎 𝜇𝜇𝑡𝑡 are respectively, commodity and month fixed effects (FE).  
 
The computation of 𝐶𝐶𝐶𝐶𝐶𝐶𝑖𝑖,𝑡𝑡 is based on traders’ position data published by the U.S. Commodity Futures 
Trading Commission (CFTC) in their Supplemental Commitments of Traders (SCOT) report.  Aggregate 
trading positions of commodity index traders have been released on a weekly basis every Friday for 12 
agricultural futures markets since 2007.  Bohl et al. (2023) compute the market share, MS, of CITs and their 
net long position, NET, as proxies for CITs’ activity.  The market share is computed as: 
 
 𝑀𝑀𝑀𝑀𝑖𝑖𝑖𝑖 =

𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑖𝑖𝑖𝑖+𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑖𝑖𝑖𝑖
2 × 𝑂𝑂𝑂𝑂𝑖𝑖𝑖𝑖

 

 

(10) 
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where 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑖𝑖𝑖𝑖 and 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑖𝑖𝑖𝑖 are respectively the number of long and short contracts held by CITs for 
commodity i at week t.  𝑂𝑂𝑂𝑂𝑖𝑖𝑖𝑖 is the total open interest for commodity i at week t.  The net long position is 
equal to: 
 
 𝑁𝑁𝑁𝑁𝑁𝑁𝑖𝑖𝑖𝑖  =  

𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑖𝑖𝑖𝑖 − 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑖𝑖𝑖𝑖
𝑂𝑂𝑂𝑂𝑖𝑖𝑖𝑖

 (11) 

 
The log base 𝐵𝐵𝑖𝑖,𝑡𝑡 is defined as: 
 
 

𝐵𝐵𝑖𝑖𝑖𝑖 =
𝑙𝑙𝑙𝑙�𝐹𝐹𝑖𝑖(𝑡𝑡,𝑇𝑇2)� − 𝑙𝑙𝑙𝑙�𝐹𝐹𝑖𝑖(𝑡𝑡,𝑇𝑇1)�

𝑇𝑇2 − 𝑇𝑇1
 

(12) 

 
𝐵𝐵𝑖𝑖,𝑡𝑡 is interpreted as a proxy for the commodity futures risk premium.  Finally, the Amihud (2002) illiquidity 
measure is: 
 
 

𝐼𝐼𝐼𝐼𝑖𝑖𝑖𝑖 =
|𝑟𝑟𝑖𝑖𝑖𝑖|

𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣 𝑖𝑖𝑖𝑖
 

(13) 

 
Table 1 
CIT Regression  
 

 
 

Note:  Table 1 reports OLS regression results for Eq. (9).  The dependent variable is the absolute deviation of the respective 
variance ratio from unity |VR - 1| of the Delay measure for commodity market i in week t.  The regression allows for clustering 
among observations of the same month and commodity futures market.  Standard errors are reported in parenthesis.   
***,**, and * respectively denote statistical significance at the 1%, 5% and 10% level, respectively.  
 
Source:  Table 6 of Bohl et al. (2023). 
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The estimations, displayed in Table 1, show that both measures of CITs’ activity lead to a reduction of VRs 
and DLs and therefore an improvement of commodity futures market informational efficiency.  Further 
analysis shows that the improvement of informational efficiency is related to the expansion of activity of 
existing CITs and not the entry of new ones.  The authors conclude that it is the scale of CITs’ activity and 
not their number that is relevant for informational efficiency.  The authors find that their results are robust 
to alternative methods of computation of the roll return.  
 
Finally, the authors study the impact of CITs on informational efficiency according to market condition. 
These conditions can be recession versus expansion or contango versus backwardation. They estimate a 
modified version of equation (9): 
 
 𝐸𝐸𝐸𝐸𝑖𝑖,𝑡𝑡 = 𝛼𝛼 + 𝛽𝛽1𝐶𝐶𝐶𝐶𝐶𝐶𝑖𝑖𝑖𝑖 + 𝛽𝛽2𝐶𝐶𝐶𝐶𝐶𝐶𝑖𝑖𝑖𝑖 × 𝑑𝑑1 + 𝑑𝑑1 + 𝛽𝛽3𝐵𝐵𝑖𝑖𝑖𝑖 + 𝛽𝛽4𝐼𝐼𝐼𝐼𝑖𝑖𝑖𝑖 + 𝜇𝜇𝑡𝑡 + 𝜙𝜙𝑖𝑖 + 𝜀𝜀𝑖𝑖,𝑡𝑡  (14) 

 
where 𝑑𝑑1 = 1 in the case of recession when the authors study the impact of macroeconomic condition. 
The authors find that CITs’ trading activity still improves informational efficiency as 𝛽𝛽1 remains negative 
and significant.  However, the impact of CITs on informational efficiency is lower in recessions when 
efficiency is measured by the delay measures DL as 𝛽𝛽2 is significant and positive. The authors assume that 
informed traders are constrained by limited capital during recessions and therefore unable to exploit 
market inefficiencies.  
 
To evaluate the impact of commodity market conditions, 𝑑𝑑1 = 1 in the case of contango.  The authors find 
some statistical evidence that the gain in informational efficiency brought by CITs’ activity is stronger in 
the case of contango but an explanation is still missing.  Note that all these results are obtained for the 12 
agricultural commodities whose CIT position data are available in the Supplemental Commitments of 
Traders report.  
 
Difference-in-Differences Regression 
 
To extend the analysis to the 34 index and non-index commodities and avoid the problem of missing 
variables and endogeneity, Bohl et al. (2023) estimate the following difference-in-differences regression: 
 
 𝐸𝐸𝐸𝐸𝑖𝑖,𝑡𝑡 = 𝛼𝛼 + 𝛽𝛽1𝐷𝐷𝑖𝑖,𝑡𝑡 + 𝜇𝜇𝑡𝑡 + 𝜙𝜙𝑖𝑖 + 𝜀𝜀𝑖𝑖,𝑡𝑡 (15) 
   

where 𝐷𝐷𝑖𝑖,𝑡𝑡 = 1 if commodity i is index traded and 𝑡𝑡 ≥ 2004 and 0 otherwise.  As previously mentioned, 
the year 2004 is considered as the beginning of a notable CIT activity.  The estimation period runs from 
January 2000 to December 2007 as in Broogard et al. (2019).  Estimates are displayed in Table 2 on the 
next page.  For each measure of informational efficiency, the estimation of  𝛽𝛽1 is negative and significant, 
meaning that the financialization after 2004 improved informational efficiency for index commodities.  The 
authors explain these results by two reasons.  CITs improve market liquidity, which facilitates transactions 
for informed traders.  Besides, CITs can make trade decisions based on their own information, which were 
not previously reflected in prices.  
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Table 2  
Difference-in-Differences Regression 

 

 
 

Note: Table 2 reports the pooled OLS regression results for Eq. (15).  The dependent variable is the absolute deviation of the 
respective variance ratio from unity |VR -1| of the Delay measure for commodity market I in week t. The dummy DIndex,2004 takes 
on one if the commodity is index traded and t ≥ 2004 and zero otherwise.  The regression allows for clustering among 
observations of the same month and commodity futures market. Standard errors are reported in parenthesis.  
***,**, and * respectively denote statistical significance at the 1%, 5% and 10% level.  
 
Source:  Table 8 of Bohl et al. (2023). 
 
 

Conclusion 
 
Bohl et al. (2023) analyze the impact of the financialization of commodity futures markets on informational 
efficiency.  Although the theoretical insights give no clear message about the impact of CITs on 
informational efficiency, empirical evidence shows that they improved it.  These results are robust to 
different measures of informational efficiency.  It appears also that even non-index commodities have 
benefited from this improvement.  The authors explain this effect through the enhanced liquidity provided 
by CITs and to the specific information they bring to the market.  The authors have begun to investigate 
the context which favors or impedes this informational efficiency effect. 
 
 

Endnotes 
 
1 These variables are 1) the return of the S&P 500, 2) the return of the MSCI Emerging Markets Asia index, 3) the return of the 
trade-weighted U.S. Dollar index, 4) the percentage change of the VIX index, 5) the percentage change in Baltic Dry index, and 
6) the return of the S&P GSCI index. 
 
2 For index commodities:  5 (energy), 12 (agriculture), and 7 (metals).  For non-index commodities:  1 (energy), 6 (agriculture), 
and 3 (metals).  
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