
Ait|�?} |�i �@h!i| �L�ih Lu �v5,
5TiU�@*�t|t @?_ |�i +L*i Lu W?|h@_@)

W?uLh4@|�L? �Lt|t

a@4it �� ìt|L?4
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TLt�|�L? Lu |�i tTiU�@*�t| hit�*|t �? Th�Ui _�tUh�4�?@|�L? *i@_�?} |L *@h}i |h@?t@U|�L?t ULt|t

_�h�?} Tih�L_t Lu Ti@! _i4@?_�

A�i UL4TLt�|�L? @?_ Mi�@��Lh Lu |�iti |h@?t@U|�L? ULt|t �@t �4TLh|@?| �4T*�U@|�L?t uLh

ML|� i�U�i?| 4@h!i|t @?_ T�M*�U TL*�U)� A�i @ttih|�L? Lu �4T*�U�| UL**�t�L? L? |�i �@t_@^

M) ��h�t|�i @?_ 5U��*|3 E�bbe� @?_ |�i i��_i?Ui Lu �?�t�@**) *@h}i �@t_@^ tThi@_tc hi*@|��i

|L L|�ih |h@_�?} t)t|i4tc �@�i t�L�? |�@| |�i Lh}@?�3@|�L? Lu @? i U�@?}i 4iU�@?�t4 U@?

�@�i @ tih�L�t �4T@U| L? �|t iUL?L4�U TihuLh4@?Ui�� Wu |�i �v5, tTiU�@*�t| �t @M*i |L

i ihU�ti 4@h!i| TL�ih @?_ 4@�?|@�? t�Th@�UL4Ti|�|��i tThi@_t |��t UL�*_ *i@_ |L tih�L�t

�?i�U�i?U�it� �? @ 4@h!i| |�@| |h@_it @ |L|@* _L**@h �L*�4i Lu L�ih m�f M�**�L? Tih _@)c

i�i? |�i t4@**it| 4@h!i| uh�U|�L?t UL�*_ �4TLti i?Lh4L�t ULt|t�2

,��_i?Ui t�TTLh|�?} |�i @ttih|�L? Lu �4TihuiU| UL4Ti|�|�L? L? |�i �v5, �@t Mii? Thi�

��L�t*) _LU�4i?|i_� �UW?�t� @?_ L̀L_ E�bb2� �?_ |�@| ^�L|i_ M�_�@t! tThi@_t L? |�i

�v5, uL**L� @ hi�ihti�a T@||ih? L�ih |�i _@)c ��|� *@h}i tThi@_t @| |�i 4@h!i| LTi? _iU*�?�?}

|�hL�}�L�| |�i _@)c @?_ |�i? h�t�?} t*�}�|*) |L�@h_t |�i U*Lti Lu |h@_�?}� �hLU! @?_ k*i��

_L? E�bb2� @h}�i |�@| |��t �?|h@�_@) t�@Ti �? tThi@_t �t |�i hit�*| Lu @ Th�Ui�_�tUh�4�?@|�?}

4L?LTL*�t| E|�i tTiU�@*�t|� ��L U�@h}it *@h}i tThi@_t �? |�i u@Ui Lu ��}���?i*@t|�U _i4@?_

uLh |h@_�?} ?i@h |�i 4@h!i| LTi? @?_ U*Lti�

`��*i |��t 4@h!i| TL�ih t|Lh) �t T*@�t�M*ic |�ihi 4@) Mi L|�ih i T*@?@|�L?t uLh |�i �?|h@�

4Iru h{dpsoh/ Kxdqj dqg Vwroo +4<<9, dqg Ehvvhpelqghu dqg Ndxipdq +4<<:, �qg wkdw wudglqj frvwv
iru wkh QDVGDT duh frqvlghudeo| odujhu wkdq rq wkh Q\VH1 Vlploduo|/ Edufod| +4<<:, dqg Edufod| hw do1
+4<<;, �qg wkdw �upv uhdol}h d ghfuhdvh lq vsuhdgv zkhq wkh| vzlwfk h{fkdqjh olvwlqj iurp wkh Qdvgdt wr
wkh Q\VH1

5Iljxuh rewdlqhg iurp wkh Q\VH zhevlwh dw kwws=22zzz1q|vh1frp2sxeolf2lqysurw28g28gl{1kwp

2



_@) t�@Ti �? tThi@_t� W?uLh4@|�L?�M@ti_ 4L_i*tc i�}� B*Lt|i? @?_ ��*}hL4 E�bHD�c t�}}it|

|�@| |�i tTiU�@*�t| u@Uit @ ULt| ��i? |h@_�?} ��|� �?�it|Lht ��L �@�i t�Tih�Lh �?uLh4@|�L?(

|��t ULt| �t i4Mi__i_ �? |�i tTiU�@*�t|<t tThi@_� 6�h|�ihc �_4@|� @?_ ���i_ihih E�bHH� @?_

6Lt|ih @?_ V�t�@?@|�@? E�bbS� t�}}it| |�@| |�iti �?uLh4i_ @}i?|t 4@) t|h@|i}�U@**) |�4i

|�i�h |h@_it ?i@h |�i LTi? @?_ U*Lti Lu |�i 4@h!i|� A�@| �tc �? |�i Thiti?Ui Lu 4Lhi �?uLh4i_

|h@_ihtc |�i tTiU�@*�t| 4@) ��_i? |�i tThi@_ �? |�i @Mti?Ui Lu @?) 4@h!i| TL�ih� W? @__��

|�L?c hiUi?| i4T�h�U@* i��_i?Ui M) �)�L*4 E�bbH� @?_ �@_�@�@?c +�U�@h_tL?c @?_ +LL4@?t

E�bb.� t�L�t |�@| �?uLh4i_ |h@_�?} 4@) Mi ��}�it| ?i@h |�i 4@h!i| LTi?� A��tc @UULh_�

�?} |L |�iti �?uLh4@|�L?�M@ti_ 4L_i*tc |�i M�_�@t! tThi@_ 4@) uL**L� @ hi�ihti�a T@||ih?

��|�L�| |�i i ihU�ti Lu @?) 4@h!i| TL�ih�

W? |��t T@Tihc �i |it| |�i �)TL|�it�t |�@| *@h}i tThi@_t L? |�i �v5, ?i@h |�i 4@h!i|

LTi? @?_ U*Lti @h�ti uhL4 |�i i ihU�ti Lu 4L?LTL*) TL�ih� W? Lh_ih |L U@T|�hi �?|h@_@)

�@h�@|�L?tc �i i |i?_ |�i |h@_i �?_�U@|Lh 4L_i* Lu B*Lt|i? @?_ O@hh�t E�bHH� |L @**L� |�i

�?uLh4@|�L? UL4TL?i?| Lu |�i tThi@_ |L Mi it|�4@|i_ @t @ UL?|�?�L�t u�?U|�L? Lu |�i |�4i Lu

_@)� AL @UUL4T*�t� |��tc �i _iUL4TLti |�i M�_�@t! tThi@_ �?|L �?uLh4@|�L?c Lh_ih�ThLUitt�?}

ULt|t @?_ iUL?L4�U ThL�|t� `��*i Thi��L�t hiti@hU� �@t �?UL�ihi_ tL4i i��_i?Ui |�@| |�i

UL4TL?i?|t Lu |�i tThi@_ 4@) �@h) |�hL�}�L�| |�i _@)c ?L UL4Thi�i?t��i t|�_) i �t|t uLh

i T*@�?�?} |�i |i4TLh@* �@h�@|�L? �? |�i UL4TL?i?|t Lu |�i tThi@_��

��h hit�*|t t�L� |�@| �?uLh4@|�L? ULt|t Ti@! @| |�i 4@h!i| LTi? EuLh @** 2f t|LU!t �?

L�h t@4T*i�c _iU*�?i t�@hT*) _�h�?} |�i �ht| ui� �L�ht Lu |h@_�?} @?_ |�i? hi4@�? hi*@|��i*)
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Table 1 
Summary Statistics 

      
This table presents summary statistics for our sample.  Data are collected from the TAQ daily statistics 
file for all 254 trading days in 1996.  The sample contains the 20 largest volume issues which had no 
stock splits over the sample period.   Average prices are based on the closing trade each day.  
Average volume and number of trades for each stock represents the mean number of shares and 
trades  traded each day, respectively.  Return volatility is based on the average of the absolute daily 
returns.  Price range reflects the difference between the highest and lowest closing price for that issue 
over the sample period.    

      
 Average Daily    

Ticker Price Volume Number of Return Price Range 

Symbol ($) (1,000s of 
shares) 

Trades Volatility ($) 

CPQ 55.28 2,403 639 1.93 49.25 

DEC 47.46 1,543 443 2.48 46.88 

DIS 63.15 1,305 557 1.08 23.00 

F 32.61 2,399 570 1.18 9.63 

FNM 37.23 2,266 529 2.19 97.38 

GE 85.35 1,945 934 0.98 34.63 

IBM 117.13 2,908 989 1.47 80.13 

KM 9.83 2,447 452 2.18 8.25 

LLY 63.20 1,173 538 1.55 29.50 

LSI 27.67 1,785 636 2.99 20.88 

MO 96.79 2,244 796 1.24 32.50 

MOT 55.72 2,340 1,133 1.59 22.88 

MRK 68.13 2,181 761 1.17 27.25 

MU 30.19 4,215 1,372 3.10 24.50 

PFE 73.27 1,119 571 1.28 29.75 

PG 91.38 900 479 1.01 30.00 

T 54.87 3,224 881 1.25 34.75 

TXN 52.03 1,653 607 1.93 25.13 

USW 32.00 756 427 1.03 9.25 

XON 85.45 1,349 465 0.96 22.50 

All Firms 58.94 2,008 689 1.63 32.90 

  



Table 2 
Intraday Pattern in Quoted and Effective Spreads 

        
This table presents an overview of the intraday pattern in bid-ask spreads.  The quoted spread is defined as the prevailing ask quote minus 
the bid-quote for all trades time-stamped during each period on all 256 trading days in 1996.  Effective spreads are constructed as 
2*price-(quote midpoint).  Average effective spreads are constructed in the same manner as the quoted spreads.  The data for all firms 
represent the equally weighted average of the 20 firms.  

        
 Average Quoted Spread ($)  Average Effective Spread ($) 

Tick First 90 Minutes Mid-day Last 90 Minutes  First 90 Minutes Mid-day Last 90 Minutes 

CPQ 0.181 0.168 0.171  0.088 0.088 0.087 

DEC 0.176 0.157 0.159  0.109 0.104 0.106 

DIS 0.161 0.146 0.149  0.107 0.110 0.109 

F 0.147 0.137 0.138  0.107 0.114 0.114 

FNM 0.151 0.140 0.141  0.107 0.113 0.114 

GE 0.159 0.148 0.151  0.110 0.112 0.111 

IBM 0.185 0.169 0.179  0.121 0.109 0.114 

KM 0.133 0.128 0.129  0.119 0.122 0.122 

LLY 0.184 0.169 0.172  0.118 0.115 0.115 

LSI 0.168 0.148 0.150  0.114 0.111 0.112 

MO 0.187 0.161 0.168  0.125 0.117 0.119 

MOT 0.165 0.145 0.145  0.110 0.111 0.112 

MRK 0.163 0.151 0.154  0.102 0.105 0.105 

MU 0.155 0.141 0.143  0.110 0.114 0.114 

PFE 0.171 0.158 0.160  0.120 0.116 0.118 

PG 0.187 0.167 0.170  0.118 0.115 0.115 

T 0.157 0.146 0.146  0.097 0.106 0.106 

TXN 0.200 0.171 0.173  0.113 0.104 0.104 

USW 0.157 0.143 0.143  0.107 0.112 0.112 

XON 0.152 0.144 0.144  0.108 0.109 0.110 

All Firms 0.164 0.150 0.152  0.110 0.110 0.111 

 



 
Table 3 

Intraday Information Component of the Spread 
          

This table presents the average estimates for the adverse-selection (information) component of the spread, αn, 
over three sub-intervals of the trading day.  Results for the first 90 minutes, mid-day, and last 90 minutes are 
based on the average information costs for all of the 5-minute intervals estimated within that period.  *,**,*** 
indicate statistical significance at the 10,5, and 1% level respectively. 

          
 Adverse Selection costs (%) Opening  Closing 

 First 90 Minutes Mid-day Last 90 Minutes  Difference  Difference 

Ticker (1) (2) (3)  (4)=(1)-(2)  (5)=(3)-(2) 

CPQ 0.390 0.286 0.311  0.103 ***  0.024 *** 

DEC 0.258 0.141 0.144  0.116 ***  0.003   

DIS 0.212 0.163 0.165  0.049 ***  0.002 *** 

F 0.130 0.092 0.085  0.038 ***  -0.007 *** 

FNM 0.212 0.153 0.150  0.059 ***  -0.003 *** 

GE 0.182 0.161 0.169  0.021 ***  0.008 *** 

IBM 0.286 0.250 0.264  0.035 ***  0.014 *** 

KM 0.066 0.034 0.036  0.032 ***  0.002   

LLY 0.312 0.258 0.259  0.054 ***  0.001   

LSI 0.219 0.186 0.168  0.033 ***  -0.018 *** 

MO 0.142 0.132 0.132  0.010 ***  -0.001   

MOT 0.119 0.083 0.076  0.036 ***  -0.007 *** 

MRK 0.170 0.144 0.152  0.026 ***  0.008 *** 

MU 0.154 0.116 0.115  0.038 ***  -0.001   

PFE 0.184 0.172 0.172  0.012 ***  -0.001   

PG 0.225 0.212 0.200  0.014 ***  -0.012 *** 

T 0.118 0.078 0.078  0.040 ***  0.000   

TXN 0.151 0.140 0.130  0.011 ***  -0.009 *** 

USW 0.159 0.092 0.083  0.067 ***  -0.009 *** 

XON 0.323 0.260 0.251  0.064 ***  -0.008 *** 

All Firms 0.207 0.160 0.160  0.046 ***  0.000   



 
Table 4 

Information Component of the Quoted Spread in Dollar Value 
This table presents the average estimates for the adverse-selection (information) component of the spread, αn, in dollar value over 
three sub-intervals of the trading day.  Dollar values are computed for each 5-minute interval as the information component of the 
spread multiplied by the average quoted spread.  Results for the first 90 minutes, mid-day, and last 90 minutes are based on the 
average information costs for all of the 5-minute intervals estimated within that period.  *,**,*** indicate statistical significance at the 
10,5, and 1% level respectively. 

          
   Quoted Spread   

 Quoted Spread  less Information/Inventory costs   

 Morning Mid-day  Morning Mid-day Difference  % Decline 

 (1) (2) 

Difference 
(3)=(1)-(2)  (4) (5) (6)=(4)-(5)  (7)=[(2)-(6)] / (2) 

CPQ 0.18 0.17 0.013 *** 0.11 0.12 -0.010 *** 176.9 

DEC 0.18 0.16 0.020 *** 0.13 0.13 -0.004 *** 118.4 

DIS 0.16 0.15 0.015 *** 0.13 0.12 0.005 *** 68.8 

F 0.15 0.14 0.009 *** 0.13 0.12 0.002 *** 72.2 

FNM 0.15 0.14 0.011 *** 0.12 0.12 0.000  95.6 

GE 0.16 0.15 0.011 *** 0.13 0.12 0.006 *** 47.9 

IBM 0.18 0.17 0.015 *** 0.13 0.13 0.005 *** 68.0 

KM 0.13 0.13 0.004 *** 0.12 0.12 0.000  98.9 

LLY 0.18 0.17 0.015 *** 0.13 0.13 0.001  92.9 

LSI 0.17 0.15 0.020 *** 0.13 0.12 0.011 *** 46.5 

MO 0.19 0.16 0.026 *** 0.16 0.14 0.021 *** 20.2 

MOT 0.16 0.14 0.020 *** 0.15 0.13 0.013 *** 37.7 

MRK 0.16 0.15 0.011 *** 0.13 0.13 0.005 *** 52.7 

MU 0.16 0.14 0.014 *** 0.13 0.12 0.007 *** 53.7 

PFE 0.17 0.16 0.014 *** 0.14 0.13 0.009 *** 32.0 

PG 0.19 0.17 0.020 *** 0.15 0.13 0.013 *** 34.3 

T 0.16 0.15 0.011 *** 0.14 0.13 0.004 *** 64.4 

TXN 0.20 0.17 0.028 *** 0.17 0.15 0.022 *** 22.2 

USW 0.16 0.14 0.013 *** 0.13 0.13 0.001  90.5 

XON 0.15 0.14 0.007 *** 0.10 0.11 -0.004 *** 158.8 

Average 0.16 0.15 0.014 *** 0.13 0.13 0.004 *** 72.6 
  



 

Table 5 

Information Component of the Effective Spread in Dollar Value 

This table presents the average estimates for the adverse-selection (information) component of the spread, αn, in dollar value over three 
sub-intervals of the trading day.  Dollar values are computed for each 5-minute interval as the information component of the spread 
multiplied by the average effective spread. Results for the first 90 minutes, mid-day, and last 90 minutes are based on the average 
information/inventory costs for all of the 5-minute intervals estimated within that period.  *,**,*** indicate statistical significance at the 
10,5, and 1% level respectively. 
     

  Effective Spread   

 Effective Spread  less Information/Inventory costs   

 Morning Mid-day  Morning Mid-day Difference  % Decline 

 (1) (2) 

Difference 
(3)=(1)-(2)  (4) (5) (6)=(4)-(5)  (7)=[(2)-(6)] / (2) 

CPQ 0.09 0.09 0.000  0.05 0.06 -0.009 *** 693.5 

DEC 0.11 0.10 0.004 *** 0.08 0.09 -0.009 *** 306.3 

DIS 0.11 0.11 -0.003 *** 0.08 0.09 -0.008 *** 147.5 

F 0.11 0.11 -0.007 *** 0.09 0.10 -0.010 *** 51.4 

FNM 0.11 0.11 -0.006 *** 0.08 0.10 -0.012 *** 83.4 

GE 0.11 0.11 -0.002 *** 0.09 0.09 -0.004 *** 120.6 

IBM 0.12 0.11 0.012 *** 0.09 0.08 0.005 *** 61.2 

KM 0.12 0.12 -0.003 *** 0.11 0.12 -0.007 *** 107.4 

LLY 0.12 0.11 0.004 *** 0.08 0.09 -0.004 *** 203.3 

LSI 0.11 0.11 0.003 *** 0.09 0.09 -0.002 *** 168.0 

MO 0.12 0.12 0.008 *** 0.11 0.10 0.005 *** 29.1 

MOT 0.11 0.11 -0.001  0.10 0.10 -0.005 *** 308.9 

MRK 0.10 0.11 -0.003 *** 0.08 0.09 -0.006 *** 63.9 

MU 0.11 0.11 -0.004 *** 0.09 0.10 -0.008 *** 92.9 

PFE 0.12 0.12 0.004 *** 0.10 0.10 0.002  56.3 

PG 0.12 0.12 0.003 *** 0.09 0.09 0.001  73.3 

T 0.10 0.11 -0.008 *** 0.09 0.10 -0.011 *** 38.5 

TXN 0.11 0.10 0.009 *** 0.10 0.09 0.007 *** 27.7 

USW 0.11 0.11 -0.005 *** 0.09 0.10 -0.011 *** 144.8 

XON 0.11 0.11 -0.001 *** 0.07 0.08 -0.008 *** 645.1 

Average 0.11 0.11 -0.001 *** 0.09 0.09 -0.006 *** 171.1 
 



 

Table 6 

Intraday Competition for Order Flow from Regional Exchanges 
This Table present a summary of trade execution patterns across different US exchange over the day.  Averages for each series are based on the equally 
weighted mean across all 20 stocks in the sample for each time period.  Regional exchanges include trades executed on the NASDAQ, Boston, Midwest, 
Pacific, American, Cincinnati, and Philadelphia exchanges. 

       
 Average Number of      
 Trades per Hour Proportion of Proportion of   

  On Other Trades Executed Total Volume Executed Average Trade Size Average Trade Size 

 On the NYSE Exchanges on Other Exchanges on Other Exchanges On NYSE On Other Exchanges 

Time Period (1) (2) (3) (4) (5) (6) 

9:30-10:30 28.5 31.6 53% 23% 2,986 654 

10:30-11:30 22.9 23.9 51% 19% 2,804 564 

11:30-2:00 17.0 17.7 51% 21% 2,519 580 

2:00-3:00 19.9 19.8 50% 19% 2,607 499 

3:00-4:00 25.2 24.6 49% 18% 2,507 515 

 



 

Table 7 
Probability of Informed Trading 

 
This table reports tests of the hypothesis that the probability of informed trading 
is higher near the open of trading.  The probability of informed trading is 
estimated using the empirical model of Easley, Kiefer, O’Hara, and Paperman 
(1996).    Data are collected from TAQ for the first 60 trading days in 1996.  
The probability of informed trading during the morning is estimated using 
transactions that occur between 9:30 a.m. and 11:00 a.m.  Results for the 
entire day use all trades over the trading day. *,**,*** indicate statistical 
significance at the 10,5, and 1% level respectively using two-sided T-tests. 

   

Ticker Probability of Informed Trading  

Symbol Morning Entire Day % Difference 

CPQ 0.134 0.106 26.42 ** 

DEC 0.189 0.135 40.00 *** 

DIS 0.176 0.182 -3.30  

F 0.243 0.162 50.00 *** 

FNM 0.189 0.109 73.39 *** 

GE 0.079 0.072 9.72  

IBM 0.180 0.147 22.45 *** 

KM 0.166 0.134 23.88 * 

LLY 0.206 0.222 -7.21  

LSI 0.213 0.176 21.02 *** 

MO 0.063 0.057 10.53  

MOT 0.132 0.110 20.00 ** 

MRK 0.128 0.125 2.40  

MU 0.168 0.100 68.00 *** 

PFE 0.145 0.124 16.94 ** 

PG 0.115 0.121 -4.96  

T 0.104 0.092 13.04  

TXN 0.171 0.133 28.57 *** 

USW 0.216 0.174 24.14 *** 

XON 0.126 0.094 34.04 *** 

All Firms 0.157 0.129 23.45 ** 
 



Figure 1

Inttraday Pattern in Bid-Ask Spreads
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This figure presents the intraday pattern in quoted and effective bid-ask spreads for our sample of 20 stocks.  The quoted spread is defined as the ask price - bid price.  Effective 
spreads are calculated as twice the absolute difference between the trasaction price and the midpoint of the prevailing quoted spread at the time of the transaction.  Average 
quoted and effective spreads are constructed by taking the mean spread over all trades for each stock for 78 five-minute intervals over the trading day.  We then construct an 
equally weighted average across all 20 stocks in the sample for each five-minute interval.



Figure 2

Intraday Information Costs as a Percentage of the Spread
(with 95% pointwise confidence bands)
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This figure presents our estimates of the information component of the spread over the day.  Information costs are estimated from regression equation (5) . 95% pointwise 
confidence bands are constructed via the delata method .  The average over all 20 stocks is computed as the equally weighted mean for each of the 78 five-minute intervals.



Figure 2b

Intraday Information Costs as a Percentage of the Spread

This figure presents estimates of the intraday information component of the spread for the 20 stocks in our sample.  Information costs are estimated from regression equation (5). 
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Figure 3

Dollar Value of Information Component of the Quoted Spread
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This figure presents the dollar value of the information component of the bid-ask spread.  The dollar value of the information component is constructed by multiplying the five-
minute estimate of the information component of the spread by the five-minute average quoted bid-ask spread over all trades in each time interval.  The average over all 20 stocks 
is computed as the equally weighted mean for each of the 78 five-minute intervals.



Figure 4

Dollar Value of Order Processing and Specialist Rent Components of the Quoted Spread
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This figure presents the dollar value of the order processing and specialist rents component of the bid-ask spread.  The dollar value of the components are constructed by 
multiplying the five-minute estimate of the order processing and specialist rent component of the spread by the five-minute average quoted-bid-ask spread over all trades in each 
time interval.  The average over all 20 stocks is computed as the equally weighted mean for each of the 78 five-minute intervals.



Figure 5

Dollar Value of Order Processing and Specialist Rent Components of the Effective Spread

0

0.02

0.04

0.06

0.08

0.1

0.12

9:35 10:05 10:35 11:05 11:35 12:05 12:35 13:05 13:35 14:05 14:35 15:05 15:35

Time of Day

D
ol

la
r V

al
ue

 ($
)

This figure presents the dollar value of the order processing and specialist rent components of the effective bid-ask spread.  The dollar value of the components are constructed by 
multiplying the five-minute estimate of the order processing and specialist rent components of the spread by the five-minute average effective bid-ask spread over all trades in each 
time interval.  The average over all 20 stocks is computed as the equally weighted mean for each of the 78 five-minute intervals.
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Figure 6

Intraday Pattern in the Proportion of Trades Executed Inside the Quoted Spread
(Average over all 20 Stocks)
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Trades executed inside the quoted spread are identified as any trade where the transaction price is either less than the quoted ask price ans greater than the quoted bid price. The 
proportion of all trades which are executed inside the quoted spread are calculated for each stock over 78 five-minute intervals of the trading day over all 254 trading days for each 
stock. Averages for each five-minute interval (presented below) are then computed as the equally weighted mean over the 20 stocks in the sample.



Figure 7

Intraday Patterns in Quoted Depth, Volume and Trade Size
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This figure present intraday patterns in quoted depth volume and average trade size.  Quoted depth is measured as the average number of shares offered at the bid and ask price over all transactions within 78 five-
minute intervals.  We then compute the equally weighted cross-sectional mean over the 20 stocks in our sample.  Volume and trade size are similarly constructed using the total number of shares trasacted and 
the average transaction size in each time interval.


