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Table 6 
Order Probit Regression for the Autoregressive (AR) Model 
Panel A of this table reports the average estimated coefficients from the Ordered Probit regression used to estimate 
the AR price formation model. The analysis has been performed on a firm-by-firm basis. This table reports the 
average coefficients and statistics across the 30-firm sample. The dependent variable is the trade-by-trade price 
change in tick size. I divide the price change sizes into nine categories: when the price drops (jumps) four ticks or 
less (more), when the price decreases (increases) by three ticks, two ticks, one tick, and when the price is 
unchanged. The explanatory variables are a constant, the trade indicator in t, t-1 and t-2. On the left-hand side, the 
estimated coefficients of the explanatory variables are α, β1, β2, β3. In the column called “When News is 
Released”, I estimate the AR model around news arrivals. To do this, I use the dummy variables di,j, for i=0,1,2,3 
that refers to the respective coefficients, and for j=1 (j=2) if the trade occurs within 30 minutes before (after) the 
news arrival. In the column “When News Makes Price Drop (Jump)”, I estimate the AR model around extreme 
negative (positive) price changes. I analyze price drops and jumps separately. Once again, I use dummy variables, 
di,k. i=0,1,2,3 refer to the respective coefficients and k=1 (k=2) detects if the trade occurs 30 minutes before (after) 
a news release that cause an extreme price movement. The Ordered Probit regression also provides the estimated 
values for the limit points γn, for n=1,..8, those divide the nine categories of price change size. ** (*) indicates a 
significance level from the t-statistic at 1% (5%). Panel B shows the Chi-squared statistics and related p-values for 
the likelihood ratio (LR) test for assessing if the coefficients before and after news arrivals are significantly 
different.  
 
Panel A: Estimates from the AR model 

Unconditionally  When News Is Released  
When News Makes 

Price Drop  
When News Makes 

Price Jump 
Coefficient Estimate  Coefficient Estimate  Coefficient Estimate  Coefficient Estimate 

α 0.015  α1 d0,1 0.013  α1 d0,1 0.001  α1 d0,1 0.004 
β1 0.981**  α2 d0,2 0.012  α2 d0,2 0.000  α2 d0,2 0.003 
β2 -0.661**  β1,1 d1,1 0.635**  β1,1 d1,1 0.914**  β1,1 d1,1 0.942** 
β3 -0.025**  β1,2 d1,2 0.633**  β1,2 d1,2 0.897**  β1,2 d1,2 0.928** 

   β2,1 d2,1 -0.449**  β2,1 d2,1 -0.600**  β2,1 d2,1 -0.637**
   β2,2 d2,2 -0.441**  β2,2 d2,2 -0.630**  β2,2 d2,2 -0.663**
   β3,1 d3,1 -0.019**  β3,1 d3,1 -0.032*  β3,1 d3,1 -0.029**
   β3,2 d3,2 -0.014**  β3,2 d3,2 -0.036**  β3,2 d3,2 -0.012* 

           
Limit Points           

γ1 -2.289**  γ1 -1.631**  γ1 -2.119**  γ1 -2.313**
γ2 -1.984**  γ2 -1.395**  γ2 -1.870**  γ2 -2.038**
γ3 -1.586**  γ3 -1.100**  γ3 -1.488**  γ3 -1.648**
γ4 -1.003**  γ4 -0.698**  γ4 -0.932**  γ4 -1.068**
γ5 0.925**  γ5 0.668**  γ5 0.934**  γ5 0.853** 
γ6 1.524**  γ6 1.071**  γ6 1.506**  γ6 1.533** 
γ7 1.921**  γ7 1.362**  γ7 1.856**  γ7 1.950** 
γ8 2.239**  γ8 1.607**  γ8 2.110**  γ8 2.231** 
           

Panel B: Test if coefficients are equal before and after news arrivals 

  When News Is Released  
When News Makes Price 

Drop  
When News Makes Price 

Jump 
   Chi-squared LR p-value  Chi-squared LR p-value  Chi-squared LR p-value
   3.41 0.381  12.78 0.001  10.22 0.032 
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Table 7 
The Estimates of the Cost Components from the Autoregressive (AR) Model 
The table shows the estimates of the cost components that originate in the AR price formation model. The analysis 
has been performed on a firm-by-firm basis. This table reports the average cost components across the 30-firm 
sample. I analyze the cost components unconditionally and over two 30-minute time intervals, i.e. 30 minutes 
before and after news releases. The columns show estimates for adverse selection cost (“ASC”), order processing 
cost (“OPC”), and order persistence (“PERS”). Panel A shows the unconditional values of the estimated 
coefficients, i.e. the estimated coefficients using the entire sample. Panel B shows the estimated coefficients 
around real-time news arrivals. Panel C (D) shows the estimated coefficients around only those news arrivals that 
cause price drops (jumps). The table reports the average estimated coefficients (“Estimates”), the percentage of the 
cost components for the quoted spread (“In %”), and the average monetary value of the cost components (“In €”) 
calculated as the proportion of the quoted spread.  

 
Panel A: Unconditional Values Panel B: Conditional on News Arrivals 

 Estimates Estimates 
ASC OPC PERS ASC OPC PERS 
0.422 0.559 0.243 30 min before 0.255 0.380 0.272 

  30 min after 0.252 0.381 0.240 
    
 In %  In %  

ASC OPC PERS ASC OPC PERS 
34% 46% 20% 30 min before 28% 42% 30% 

  30 min after 29% 44% 27% 
    
 In €  In €  

ASC OPC PERS ASC OPC PERS 
0.067 0.089 0.038 30 min before 0.050 0.075 0.054 

  30 min after 0.052 0.078 0.049 
    

Panel C: News Arrivals Causing Price Drops Panel D: News Arrivals Causing Price Jumps 
 Estimates Estimates 
 ASC OPC PERS ASC OPC PERS 

30 min before 0.432 0.482 0.273 30 min before 0.439 0.503 0.305 
30 min after 0.385 0.512 0.308 30 min after 0.327 0.601 0.191 

    
 In %  In %  
 ASC OPC PERS ASC OPC PERS 

30 min before 36% 41% 23% 30 min before 35% 40% 24% 
30 min after 32% 42% 26% 30 min after 29% 54% 17% 

    
 In €  In €  
 ASC OPC PERS ASC OPC PERS 

30 min before 0.099 0.110 0.062 30 min before 0.079 0.090 0.055 
30 min after 0.087 0.115 0.069 30 min after 0.065 0.120 0.038 
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Figure 1. Intraday Patterns of the Number of Trades and Return Volatility  

The graph illustrates the intraday patterns of two market dynamics that are the average number of trades (No. of 

Trades) and the return volatility (Volatility) over 30-minute time intervals. The analysis has been performed on a 

firm-by-firm basis. This table shows the average values across the 30-firm sample. The volatility is 10,000 times 

the sample average of the sum of all the squared price changes that occur over 30 minutes. The average number of 

trades is the average sample of the average number of transactions exchanged over 30 minutes. The trading day at 

the Paris Bourse is 10:00 a.m. to 5:00 p.m. 
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Figure 2. Intraday Patterns of Real-Time Information Releases  

The graph illustrates the rate of public news releases over 30-minute time intervals. I calculate the rate of public 

news releases as the relative frequency of the news released by the Reuters alert system. The graph shows three 

intraday patterns. The “Index News” curve denotes the index-related news, i.e. news that primarily refers to the 

CAC 40 index. The “Firm News” curve denotes the news that is strictly firm-specific. The trading day at the Paris 

Bourse is 10:00 a.m. to 5:00 p.m. The “Earnings News” refers to earnings announcements. The graph also shows 

the rates of public information releases one hour prior to the opening. 
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