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2. Methodology Review 

  This section provides a brief review of bid-ask spread estimators. There are two 

assumptions: 

      (1) Zero-profit market makers. 

      (2) All trades are between customers and market makers. 

 The transaction price tP  is 

2t t tP V D θ
= +                      

Where tV  is the asset’s intrinsic value, tD  takes on the value of either 1 or -1, 

donating a trade at ask or bid, respectively, and θ  represents the round trip cost. 

Given market semi-strong efficiency, private information would make tV  correlated 

with tD , for example informed-trader. In a round trip, a purchase and a sale, the 

customer pays the bid/ask spread to the market maker. Applying the analysis of 

Demsetz (1968), transaction costs are the aggregate flows from customers to market 

makers engaged in trading. The customers’ costs are the profits got by market makers. 

Based on this concept, Stoll (1989) observes that even all trades are between 

customers and market makers the quoted bid/ask spread overstates transaction cost. 

So, Stoll (1989) advocates the effective spread is defined as the average price at which 

the market maker sells minus the average price at which the market maker buys, over 

some interval. If all trades are between customers and market makers, the customers’ 
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costs are the profits got by market makers. When appropriate data is available, a direct 

measure of per contract transaction costs may be calculated as average purchase price 

minus average sale price for all futures customers, with price weighted by trading 

size. 

 

C purchase saleaveP avePθ = −  

 

where ave means average. However, in the real world, inter-customer trades not only 

possibly happen but probably. In the other extreme case, if all trades are between 

customers, there are no execution costs incurred. Most real futures microstructures lie 

somewhere between these two extremes. The direct measurement of true transaction 

costs, Cθ , is the benchmark, it will be used to compare with other spread estimators 

throughout this article. 

Roll (1984) proposes that the effective bid-ask spread can be measured by  

 

12 cov( , )R t tP Pθ −= − Δ Δ  

 

Where PΔ  represent successive price changes ( 1t t tP P P−Δ ≡ − ). Under ideal 

conditions, the effective bid/ask spread can be estimated. The ideal conditions assume 

that the underlying the price follows a random walk, that buy and sell orders are 

equally probable and serially independent, and that underlying price is independent of 
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the order flow. 

However, there is a shortcoming that there might be negative in the square root 

practically. Positive covariance will make the estimator be an imaginary number, no 

estimate of the bid/ask spread can be obtained. Hence if covariance is positive, then 

take the sign outside the square root as Roll (1984) and Locke and Venkatesh (1997) 

do.  

 

( ) ( )12sgn ,R t tCov Cov P Pθ −= − Δ Δ  

 

It preserves the monotonicity of the estimator. In fact, the notion of a negative 

effective makes sense over finite intervals, since the market maker may be on the 

wrong side in the dynamic market or they may have strategic consideration, i.e., 

inventory control. 

   Thompson and Waller (1988) use mean absolute price-change to estimate spread 

firstly. It is calculated by 
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where T is the length of time. The mean absolute value must equal to or larger than 

zero. If expected true futures price change and the variance of true price change are 

both zero, this estimator would exactly capture the zero effective spread. In the real 
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world, it is reasonable assume that the expected price change is zero. However, it is 

unreasonable assuming the variance of true price change is zero. Therefore, the mean 

absolute price-change consists of two components: the bid/ask spread and the 

variance of true price change, so the mean absolute price-change will lead an upward 

bias. The magnitude of the bias depends upon the variance of true price change.    

Smith and Whaley (1994) derive the method of moment estimator.  

 

t t t SMP Dε θΔ = +  

 

Where tε  is the true price change, tε  is assumed to be normally distributed 

innovation, and tD  is similar with Roll’s tD  except that it is after a price change. 

No price change trades, for example repeated transactions at the bid or ask, are 

eliminated. Note that minimum price change will place a lower bound on SMθ . To 

estimate the spread, we assume that the true price-change tε  is distributed normally 

with mean zero and variance 2σ . Under this assumption and bases on Elandt(1961),  

the spread and the variance could be estimated numerically from the first two 

moments of absolute price change 
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and 
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( )2 2 2
t SME P σ θΔ = +  

 

where ( )Φ i  is cumulative standard normal distribution. Note that even if 0SMθ = , 

the mean of the distribution of tPΔ  in the absence of bid-ask spread is 

( ) 2
tE P σ

π
Δ = .   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   


