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The sample consists of 1,393,437 transactions on the secondary market (Mercato Telematico dei titoli di 
Stato) in the period from September 28th, 1994 to February 28, 1996. Panel A describes the bonds. Panel B 
reports statistics of daily volume per intermediating market maker. Panel C breaks down trade by different 
trade sizes. All volume variables are expressed as face value. 
 

�������������
��������
�
 

    Daily Volume Statistics (Bln. Lire) 
Bond Type Transactions Mean Std. Dev. 
 
Medium and Long-Term T-Bond (BTP) 1,081,945 17,990 5,100 
Financially Indexed Bonds (CCT) 301,306 5,590 4,500 

Zero-coupon T-Notes (CTZ) 10,186 190 120 
 

�������������������
��	����
���
������������������������
 

Market Maker Type 
Daily Median 

# of dealers Mean Std. Dev. Max 
 
Overall 42 413.08 355.75 4175.00 

�
������������		�����
����

Specialist 15 658.85 384.46 4175.00 

Ordinary Market Maker 27 283.57 258.50 2550.00 
�


���
������	������		�����
������
Confident 17 455.79 424.89 4,675.00 
Average 13 650.94 426.19 2,955.00 

Scared 12 718.62 388.14 3,035.00 
�


���
������	������		�����
������
Dumb 17 520.79 421.46 3,100.00 
Average 12 634.70 445.25 4,675.00 

Smart 13 637.11 409.96 3,665.00 
�

�
��
������	������		�����
����
Sneaky  9 679.11 461.55 4675.00 
Average 29 551.91 404.93 3100.00 
Skeptic 4 637.70 505.18 3035.00 
 
 

������ ��	�!����
�����������������
������
�
 
 
Transaction size (bln Lire) 5 10 15 20 >20 

Fraction of overall transactions 88.1% 10.1% 1.0% 0.4% 0.4% 
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We report the statistics of the learning coefficient γji in the regression ∆Pk,t+5= γji Tjik,t + εjik,t+1. For each trading day we consider the 
pairwise relation of each dealer � versus all the other � dealers in previous ten days.  ∆Pk,t+5= Pk,t+5 - Pk,t is the change in price Pk,t  in the 
5 minutes following the originating transaction. We define Tjik,t as the signed volume of trade received by the ��� market maker from 
the ��� dealer in ���� bond at time �. For each single market maker a vector is defined that contains his estimates of the degree of 
informativeness of all the other dealers,  (γji). In Panel A we report the statistics for  γji along with the result of ������ of the hypothesis 
γji=0. We report the statistics for all the γji’s (calculated if the number of observations in the regression M>4) and for all the 
statistically significant  γji’s separately. In addition, we report the  γji’s averaged over intermediating and originating dealer. The 
reported  γji’s were multiplied by 1000. Panel B reports the transitional probability of having γji statistically significant conditional on 
statistical significance of γji 10 trading days before. Panel C reports the probabilities of being classified as market maker of type i 
conditional on the probability to be classified as market maker of type j 10rading days before. The time dependence of those 
probabilities is shown in Figure 1. 

 

����������������(���������������
Intermediating Dealer Originating Dealer N Mean Std. Dev. Max. Min. t-stat. 
 
Overall (all significant)   57,634 1.30 2.52 21.42 -23.47 123.6 

Overall (all with M>4)   486,002 0.39 1.54 24.62 -31.90 177.5 
 
Specialist Specialist 9,611 1.31 1.37 8.91 -8.76 94.1 
Specialist Ord. Market Maker 12,661 1.27 2.29 12.23 -12.82 62.3 
Specialist Ord. Dealer 4,027 0.47 3.66 18.65 -19.90 8.12 
Ord. Market Maker Specialist 13,062 1.57 2.15 13.55 -10.73 83.3 
Ord. Market Maker Ord. Market Maker 14,091 1.51 2.66 12.27 -15.65 67.5 

Ord. Market Maker Ord. Dealer 4,182 0.62 3.87 21.42 -23.47 10.3 
 

�������������������������������������

    At t+10 trading days 
   p>0.9, γ<0 0.5<p<0.9, γ<0 P<0.5, γ<0 0.5<p<0.9, γ>0 p>0.9, γ>0 

  
 

p>0.9, γ<0 0.177 0.259 0.463 0.082 0.019 

  0.5<p<0.9, γ<0 0.137 0.249 0.498 0.093 0.022 
At t p<0.5, γ<0 0.056 0.110 0.762 0.056 0.015 
  0.5<p<0.9, γ>0 0.096 0.206 0.550 0.113 0.034 

  p>0.9, γ>0 0.083 0.171 0.567 0.131 0.049 
 

������ ������
��������������������
����)������������������

��������������'��������
�

 Classification at t 
 

Classification at t+10 trading days 

 Confident Average Scared 
Confident 0.728 0.173 0.097 
Average 0.341 0.339 0.314 

Scared 0.196 0.313 0.489 
 
 Dumb Average Smart 
Dumb 0.711 0.172 0.115 
Average 0.336 0.338 0.324 

Smart 0.241 0.314 0.443 
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This table reports the statistics of price volatility in the interval [t,t+10min] and [t+10min, t+20min] (σ10� ���� σ20 
correspondingly) after the transaction that was intermediated by a particular class of dealer. We report the results for three 
different classifications. In all of them only ��������	transactions were selected (i.e., transactions where γ has 
��
��� greater 
than 90%). The results of ������ of the hypothesis that the means of the two groups are equal are presented. Price volatility is 
multiplied by 10,000. Panel D reports the result of WLS estimate of the regression σM�α��α+�LW	�β�, where �LW is given 
either by Eq. (2) for classification 1or by Eq. (3) for classification 2. C represents lagged control variables (volatility over 
past 10 minutes, σ-10M, and 1 hour, σ-1H). T-statistics is reported in parenthesis.  Estimates are multiplied by 10,000. 
 
         T-test 

Variable Intermediary �� Mean Std. Dev. ����
�	 
��
���	 ����
�	 
��
���	
���������
���
������	������		�����
������

          Average Scared 
 
σ10 Confident 56,218 5.42 14.46 -5.20 <.0001 -14.55 <.0001 
  Average 78,522 5.86 15.50     -9.91 <.0001 
  Scared 111,493 6.63 17.02         
σ20 Confident 56,218 4.94 12.63 -3.74 0.0002 -10.71 <.0001 
  Average 78,522 5.30 14.98     -7.00 <.0001 
  Scared 111,493 5.94 16.70         

���������
���
������	������		�����
������
         Average Smart 
 
σ10 Dumb 62,386 4.95 14.15 -12.52 <.0001 -2.35 0.0187 
  Average 77,144 6.09 15.92     -11.14 <.0001 
  Smart 106,703 6.28 16.15         
σ20 Dumb 62,386 4.50 14.20 -9.09 <.0001 -1.67 0.0945 
  Average 77,144 5.50 15.38     -10.62 <.0001 
  Smart 106,703 5.66 15.49         

����������
��
������	������		�����
����
          Average Skeptic 
 
 σ10 Sneaky 53,599 6.14 16.36 2.79 0.0053 -8.47 <.0001 
 Average 162,735 5.91 15.52   12.57 <.0001 
  Skeptic 29,899 7.23 18.03     
 σ20 Sneaky 53,599 5.56 16.58 2.51 0.0122 -6.13 <.0001 
 Average 162,735 5.33 14.46   10.02 <.0001 
  Skeptic 29,899 6.51 17.73     

���������������������		�����������
���
��

 �����������	
�	�
��

 ���� ����

�	
�	�
�� �	
��� �������� �	
��� �������� �	
��� �������� �	
��� �������� �	
��� �������� �	
��� ��������

��	�������	�����
	������	�������

INTERCEPT 2.86 (21.05) 2.06 (22.93) 2.07 (20.72) 1.84 (22.94) 1.33 (20.94) 1.33 (20.78) 

αh 132.75 (16.39) 95.09 (16.08) 95.19 (15.09) 89.41 (16.58) 65.23 (13.94) 65.25 (13.82) 

σ-10M 0.22 (7.01)   0.08 (2.67) 0.10 (6.74)   0.01 (0.97) 

σ-1H   0.12 (25.79) 0.10 (17.19)   0.07 (24.20) 0.06 (19.74) 

$GMXVWHG�5
�
� 0.0661  0.0933  0.0985  0.0236  0.0442  0.0444  

��	�������	�����
	������	�������

INTERCEPT 2.03 (16.23) 1.47 (15.37) 1.48 (14.85) 1.32 (16.79) 0.96 (14.18) 0.96 (14.15) 

αk 81.07 (17.25) 57.96 (16.86) 58.10 (15.63) 53.38 (19.24) 38.56 (17.02) 38.59 (16.81) 

σ-10M 0.22 (7.01)   0.08 (2.68) 0.10 (6.74)   0.01 (0.98) 

σ-1H   0.12 (25.71) 0.10 (17.12)   0.07 (24.20) 0.06 (19.79) 

$GMXVWHG�5
�
� 0.0664  0.0935  0.0987  0.0237  0.0442  0.0444  
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This table reports estimates of market depth. λ*+ is the estimate of market depth from Glosten and Harris  specification, ∆SL�W� �λLTL�W��ψ�'L�W���'L�W����εL�W; 
λ06 is the estimate of market depth from Madhavan and Smidt specification: ∆SL�W� �λLTL�W���ψ�π)'L�W���ψ�'L�W�����γ�π),L�W���γ�,L�W���ηL�W. Here ∆SL�W is the price 
change at transaction originated by a dealer belonging to the LWK class at time W, and TL�W�is the signed order flow at time W of the trade originated by such a 
dealer, 'L�W� denotes the sign of the order placed by the dealer belonging to the L�WK class at time W (+1 for a buyer-initiated trade and -1 for a seller-
initiated trade), 'L�W�� is the sign of the order immediately preceding the order placed by the dealer belonging to the LWK class at time W, and π �����αλ�� 
DUMMY takes the value 1 if transaction is originated by ordinary market maker and 0 ottherwise.  ,W represents market maker’s inventory at time W.  
There is no serial correlation for εt, in the Glosten-Harris specification, while we use a MA(1) for ηt in the Madhavan-Smidt specification. The 
subscript L refers to the category considered within each classification. Both specifications are estimated by pooling all the observations and using 
dummies to differentiate on the basis of the dealers originating them. We also report the result of Wald tests of the difference between λ’s for different 
classes of dealers.  246,233 observations are used. Estimates of γ are multiplied by 1,000,000. All other estimates, except α, are multiplied by 1,000. 

� �
�������	

�����������	����� �	��	�	����������������	�����
�	��
�� ���	�������	����!
	������	�������

Variable Value W�VWDW. Value W�VWDW. 
λCONFIDENT 0.319 (39.91) 0.797 (122.72) 
λCONFIDENT x DUMMYOMM 0.072 (16.38) 0.093 (21.08) 
λ AVERAGE  0.487 (63.88) 0.980 (162.09) 
λ AVERAGE x DUMMYOMM 0.040 (3.54) 0.044 (5.47) 
λSCARED 0.632 (90.09) 1.088 (192.19) 
λSCARED x DUMMYOMM -0.020 (-1.75) 0.005 (0.66) 
ψ -5.380 (-235.94) -2.480 (-112.65) 
α - - 1180.480 (130.47) 
γ - - 0.482 (8.14) 
Adjusted R2 0.088 0.068 
Hypothesis χ2  p-value χ2 p-value 
λCONFIDENT=λ AVERAGE =λSCARED 994.8 <.0001 1625.6 <.0001 
λCONFIDENT=λ AVERAGE 250.3 <.0001 538.8 <.0001 
λCONFIDENT =λSCARED 969.0 <.0001 1560.3 <.0001 
λ AVERAGE =λSCARED 229.6 <.0001 283.2 <.0001 

�	��
�" ���	�������	����!
	������	������ 
Variable Value W�VWDW. Value W�VWDW. 
λDUMB 0.457 (63.26) 0.964 (179.45) 
λDUMB x DUMMYOMM 0.051 (9.34) 0.037 (11.94) 
λAVERAGE 0.536 (70.62) 1.027 (183.79) 
λAVERAGE x DUMMYOMM -0.030 (-3.03) -0.020 (-3.02) 
λSMART 0.526 (69.94) 1.027 (186.13) 
λSMART x DUMMYOMM 0.009 (0.75) -0.010 (-1.51) 
ψ -5.350 (-234.07) -3.050 (-131.12) 
α - - 1210.180 (149.48) 
γ - - 0.212 (20.91) 
Adjusted R2 0.088 0.072 
Hypothesis χ2 p-value χ2 p-value 
λDUMB=λAVERAGE =λSMART 108.58 <.0001 170.21 <.0001 
λDUMB=λAVERAGE 77.13 <.0001 115.81 <.0001 
λDUMB=λSMART 47.17 <.0001 103.02 <.0001 
λAVERAGE=λSMART 8.24 0.0163 1.68 0.4326 

����������
��
������	������		�����
����
Variable Value W�VWDW. Value W�VWDW. 
λSNEAKY 0.380 (42.97) 0.940 (147.69) 
λSNEAKY x DUMMYOMM 0.151 (12.49) 0.042 (5.10) 
λAVERAGE 0.914 (63.43) 1.236 (126.21) 
λAVERAGE x DUMMYOMM -0.430 (-17.90) -0.220 (-14.63) 
λSKEPTIC 0.495 (93.09) 0.997 (227.78) 
λSKEPTIC x DUMMYOMM 0.046 (6.04) 0.055 (10.67) 
ψ -5.360 (-234.76) -2.970 (-129.00) 
α - - 1195.890 (147.74) 
γ - - 0.142 (18.80) 
Adjusted R2 0.089 0.072 
Hypothesis χ2 p-value χ2 p-value 
λSNEAKY= λSKEPTIC= λAVERAGE 1057.0 <.0001 877.9 <.0001 
λSNEAKY= λSKEPTIC 1019.1 <.0001 738.7 <.0001 
λSNEAKY= λAVERAGE 131.9 <.0001 167.8 <.0001 
λSKEPTIC= λAVERAGE 765.8 <.0001 603.8 <.0001 
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This table reports the results of the tests of active and passive trade on both volume and volatility 
disaggregated on the basis of the type of intermediating dealer (Reaction-based classification 1 is 
reported in Panel A, reaction-based classification 2 is reported in panel B and the strategy-based 
classification is reported in panel C).  We estimate: 
 

��[t+T,t+T+10]=INT + ΣL(ACT�L�XACT,L,[t,t+10] + PASSL X3$66�L,[t,t+10])dL�+ MORNING DMORN + 
EVENING DEVE + CTRL1 ��[t-60,t] + CTRL2 ��[t-10,t]+INVENTORY* Ik

t,i +εit 

 
where ��[t+T,t+T+10] represents either return, overall trading volume or volatility in the time 
interval [t,t+T] for a particular bond transacted at time t. t is defined as transaction time, while T 
represents the end of the interval we consider. In particular, T = 0,10,20,30,40,50 minutes. XACT 
and XPAS are, respectively, the active and passive trade in which market maker, who 
intermediates the transaction at time �, is involved within 10 minutes following the intermediating 
transaction. dL is the dummy variable that takes value 1 if market maker belongs to type �, and 0 
otherwise. DMORN and DEVE are dummy variables that take value 1 if the transaction initiated 
between 9AM-10AM and 4PM-5PM correspondingly, and zero otherwise. The lagged dependent 
variable (1 hours and 10 minutes before the transaction) ��[t-60,t] and ��[t-10,t] is used to control for 
momentum effects. Ik

t represents inventory of intermediating dealer in bond k at transaction time 
t, It=

t-1
s=-�Qt., Q are previous market makers’ buys/sells (including auction allocations). 

Estimations are done using a weighted least-square estimator with correction for 
heteroscedasticity. The ������������ are reported in parentheses. We also report the results of Wald 
test of the restrictions of the coefficients in the model.  246,233 observations were used. The 
estimated values of ACT�,�, PASS�L, MORNING and EVENING are multiplied on 10,000,000. 
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� Value t-stat. Value t-stat. Value t-stat. Value t-stat. Value t-stat. Value t-stat. 
������

PAS 0.354 (4.49) 0.410 (4.44) 0.232 (4.19) -0.122 (-4.70) -0.138 (-5.53) 0.037 (1.99) 
ACT 0.722 (12.34) 0.692 (11.01) 0.392 (10.77) -0.209 (-10.86) -0.183 (-10.36) 0.142 (8.72) 
PAS  0.414 (7.11) 0.504 (7.84) 0.286 (7.18) -0.187 (-8.47) -0.157 (-7.85) 0.086 (5.50) 
ACT  1.031 (13.70) 1.185 (13.13) 0.697 (13.31) -0.284 (-10.95) -0.276 (-11.69) 0.231 (9.94) 
PAS  0.650 (17.57) 0.764 (15.76) 0.444 (14.97) -0.209 (-13.73) -0.194 (-12.91) 0.120 (7.66) 
ACT  1.177 (43.25) 1.405 (42.88) 0.799 (36.43) -0.402 (-36.13) -0.389 (-34.27) 0.276 (22.32) 
MORNING 70.547 (149.28) 60.884 (116.05) 45.845 (123.18) 39.824 (101.68) 45.980 (111.93) 62.731 (152.03) 
EVENING -2.825 (-13.42) 1.956 (8.54) -2.421 (-13.67) -20.829 (-123.44) -36.738 (-184.78) -50.471 (-239.66) 
VOLUM_1H 0.122 (136.59) 0.115 (115.19) 0.121 (170.86) 0.052 (85.00) -0.006 (-9.23) 0.011 (18.79) 
VOLUM_10M 0.201 (85.71) -0.103 (-42.08) -0.290 (-156.63) 0.130 (63.71) 0.499 (206.65) 0.518 (231.17) 
INVENTORY -0.008 (-30.95) -0.009 (-29.84) -0.005 (-25.46) -0.001 (-4.25) -0.002 (-8.80) -0.005 (-18.37) 
Adjusted R2 0.499 0.280 0.231 0.192 0.376 0.463 

+<327+(6,6� :DOG� �	
���� :DOG� �	
���� :DOG� �	
���� :DOG� �	
���� :DOG� �	
���� :DOG� �	
����
∀

PAS = PAS  0.37 0.5414 0.71 0.3993 0.64 0.4245 3.69 0.0546 0.38 0.5384 4.06 0.0438 
PAS =  PAS  11.82 0.0006 11.93 0.0006 11.75 0.0006 8.51 0.0035 3.82 0.0507 11.88 0.0006 
PAS =  PAS  11.68 0.0006 10.39 0.0013 10.09 0.0015 0.64 0.4247 2.13 0.1448 2.37 0.1238 
ACT =  ACT  11.66 0.0006 22.25 <.0001 25.24 <.0001 6.01 0.0142 11.03 0.0009 10.74 0.001 
ACT =  ACT  57.91 <.0001 115.78 <.0001 103.92 <.0001 86.76 <.0001 108.45 <.0001 47.51 <.0001 
ACT =  ACT  4.10 0.0429 6.34 0.0118 3.87 0.0491 20.57 <.0001 21.39 <.0001 3.32 0.0683 

�����
�
��

PAS -4.72 (-4.93) 0.04 (0.04) -0.06 (-0.10) -3.89 (-4.47) -5.24 (-4.45) -5.38 (-5.26) 
ACT 3.29 (4.63) 9.88 (10.93) 6.41 (11.15) -4.81 (-9.03) -6.86 (-9.40) -2.46 (-4.18) 
PAS  -0.16 (-0.12) 3.90 (2.66) 4.69 (3.67) -6.24 (-8.48) -7.56 (-8.02) -5.40 (-6.56) 
ACT  9.14 (7.12) 21.64 (10.90) 12.09 (9.67) -7.36 (-9.53) -9.15 (-9.61) -0.22 (-0.32) 
PAS  3.01 (1.81) 9.62 (5.84) 5.92 (5.70) -6.70 (-10.40) -9.17 (-12.13) -6.27 (-7.25) 
ACT  28.71 (16.38) 38.34 (24.79) 22.53 (21.68) -9.22 (-16.48) -10.80 (-15.87) 5.76 (6.49) 
MORNING 3150.00 (10.88) 820.00 (7.17) -200.00 (-5.62) 760.00 (10.42) 1310.00 (10.75) 830.00 (5.46) 
EVENING 1740.00 (20.01) 2040.00 (39.63) 1370.00 (35.39) -85.10 (-2.85) -400.00 (-9.61) -200.00 (-4.31) 
VOLAT_1H 0.08 (4.47) 0.05 (4.49) 0.04 (4.53) 0.03 (4.49) 0.04 (4.44) 0.05 (4.45) 
VOLAT_10M 0.01 (0.29) -0.01 (-0.67) -0.03 (-2.50) -0.01 (-0.63) 0.00 (0.11) 0.00 (0.05) 
INVENTORY -0.81 (-9.28) -0.72 (-13.66) -0.37 (-9.39) -0.30 (-9.11) -0.53 (-12.87) -0.83 (-15.68) 
Adjusted R2 0.066 0.041 0.031 0.036 0.040 0.039 

+<327+(6,6� :DOG� �	
���� :DOG� �	
���� :DOG� �	
���� :DOG� �	
���� :DOG� �	
���� :DOG� �	
����
∀

PAS =   PAS  11.57 0.0007 5.12 0.0237 11.95 0.0005 4.58 0.0323 2.56 0.1096 0.00 0.9905 
PAS =   PAS  21.27 <.0001 26.57 <.0001 27.12 <.0001 7.40 0.0065 8.78 0.003 0.52 0.4694 
PAS =   PAS  3.06 0.0801 7.09 0.0077 0.58 0.4444 0.25 0.6152 2.14 0.1432 0.73 0.3926 
ACT =  ACT  16.59 <.0001 31.05 <.0001 17.77 <.0001 7.73 0.0054 3.88 0.049 6.01 0.0142 
ACT =  ACT  164.22 <.0001 257.29 <.0001 184.89 <.0001 31.59 <.0001 15.05 0.0001 53.13 <.0001 
ACT =  ACT  97.68 <.0001 51.14 <.0001 48.11 <.0001 4.77 0.0289 2.36 0.1242 35.00 <.0001 
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 0-10min 10-20min 20-30min 30-40min 40-50min 50-60min 
 Value t-stat Value t-stat Value t-stat Value t-stat Value t-stat Value t-stat 

�������
INTERCEPT 27.192 (81.58) 17.206 (46.62) 12.278 (51.97) 10.379 (46.38) 19.173 (79.84) 28.386 (110.11) 
PASDUMB 0.454 (9.46) 0.448 (8.14) 0.284 (7.21) -0.118 (-7.83) -0.119 (-6.32) 0.054 (3.04) 
ACTDUMB 0.923 (23.31) 1.021 (21.06) 0.581 (20.41) -0.306 (-21.05) -0.274 (-19.54) 0.091 (13.34) 
PASAVERAGE 0.274 (3.35) 0.366 (3.51) 0.188 (3.16) -0.121 (-4.04) -0.121 (-4.65) 0.062 (2.76) 
ACTAVERAGE 0.867 (11.81) 0.896 (10.69) 0.527 (10.93) -0.232 (-9.63) -0.227 (-10.14) 0.156 (8.06) 
PASSMART 0.654 (15.93) 0.818 (14.91) 0.457 (14.32) -0.278 (-13.34) -0.253 (-14.24) 0.086 (5.75) 
ACTSMART 1.034 (25.43) 1.217 (25.92) 0.683 (23.35) -0.336 (-22.19) -0.314 (-21.38) 0.251 (17.68) 
MORNING 71.526 (148.02) 62.297 (115.87) 46.709 (123.42) 39.515 (100.63) 45.648 (111.10) 63.054 (152.76) 
EVENING -2.923 (-13.91) 1.765 (7.74) -2.521 (-14.27) -20.770 (-123.41) -36.684 (-184.86) -50.506 (-239.93) 
VOLUM_1H 0.123 (138.51) 0.117 (117.05) 0.122 (173.01) 0.052 (84.72) -0.006 (-9.73) 0.012 (19.37) 
VOLUM_10M 0.200 (85.45) -0.104 (-42.55) -0.290 (-156.76) 0.130 (63.85) 0.499 (206.77) 0.517 (231.09) 
INVENTORY -0.007 (-25.14) -0.008 (-23.97) -0.005 (-21.07) -0.001 (-5.82) -0.002 (-10.10) -0.004 (-17.42) 
Adjusted R2 0.496 0.273 0.226 0.192 0.375 0.463 

+<327+(6,6� :DOG� � � :DOG� �	
����� :DOG� �	
����� :DOG� �	
����� :DOG� �	
����� :DOG� �	
�����
PASi                =   ACTj, ∀  i,j 87.32 <.0001 71.41 <.0001 55.80 <.0001 62.75 <.0001 39.89 <.0001 80.33 <.0001 
PASDUMB     =   PASAVERAGE 3.64 0.0565 0.49 0.485 1.84 0.1751 0.01 0.9093 0.00 0.9459 0.09 0.7593 
PASDUMB     =   PASSMART 10.24 0.0014 23.05 <.0001 11.96 0.0005 39.48 <.0001 27.27 <.0001 2.02 0.1555 
PASSMART    =   PASAVERAGE 17.73 <.0001 15.18 <.0001 16.55 <.0001 18.94 <.0001 18.03 <.0001 0.80 0.3697 
ACTDUMB     =   ACTAVERAGE 0.52 0.4695 1.90 0.1684 1.09 0.2975 7.99 0.0047 3.59 0.0581 7.30 0.0069 
ACTDUMB     =   ACTSMART 4.57 0.0325 9.97 0.0016 7.15 0.0075 2.37 0.1239 4.47 0.0345 11.19 0.0008 
ACTSMART    =  ACTAVERAGE 4.61 0.0319 12.75 0.0004 8.79 0.0030 15.26 <.0001 12.09 0.0005 17.48 <.0001 

�����
�
���
INTERCEPT 0.0003 (9.57) 0.0002 (9.10) 0.0001 (6.74) 0.0001 (12.29) 0.0002 (16.44) 0.0003 (17.76) 
PASDUMB -13.60 (-7.95) -9.23 (-7.46) -4.58 (-4.22) -4.81 (-6.18) -7.60 (-7.25) -0.18 (-0.32) 
ACTDUMB 11.10 (8.81) 17.32 (10.57) 10.04 (10.14) -5.32 (-8.42) -6.73 (-8.48) 0.36 (0.45) 
PASAVERAGE -3.01 (-2.79) 0.54 (0.38) 1.31 (1.32) -3.51 (-3.84) -4.59 (-3.91) 0.05 (0.08) 
ACTAVERAGE 12.15 (11.20) 23.79 (19.16) 14.25 (16.07) -8.28 (-16.35) -10.30 (-15.71) -4.08 (-4.92) 
PASSMART 15.04 (9.60) 23.72 (11.29) 13.98 (11.65) -8.06 (-12.31) -8.75 (-11.69) 2.35 (3.55) 
ACTSMART 15.93 (11.31) 24.39 (16.36) 14.48 (15.28) -7.14 (-15.53) -9.26 (-16.53) -11.60 (-9.99) 
MORNING 3180.00 (10.96) 850.00 (7.41) -200.00 (-5.16) 750.00 (10.33) 1310.00 (10.68) 840.00 (5.48) 
EVENING 1730.00 (19.98) 2030.00 (39.55) 1370.00 (35.32) -83.70 (-2.82) -400.00 (-9.63) -200.00 (-4.39) 
VOLAT_1H 0.08 (4.47) 0.05 (4.50) 0.04 (4.53) 0.03 (4.49) 0.04 (4.44) 0.05 (4.45) 
VOLAT_10M 0.01 (0.29) -0.01 (-0.67) -0.03 (-2.50) -0.01 (-0.63) 0.00 (0.11) 0.00 (0.05) 
INVENTORY -0.78 (-9.02) -0.69 (-13.07) -0.35 (-8.93) -0.31 (-9.51) -0.54 (-13.30) -0.83 (-15.77) 
Adjusted R2 0.065 0.041 0.031 0.036 0.039 0.039 

+<327+(6,6� :DOG� �	
����� :DOG� �	
����� :DOG� �	
����� :DOG� �	
����� :DOG� �	
����� :DOG� �	
�����
PASi                =   ACTj, ∀  i,j 126.14 <.0001 238.94 <.0001 122.91 <.0001 11.14 0.0110 4.64 0.2004 55.91 <.0001 
PASDUMB     =   PASAVERAGE 43.78 <.0001 29.92 <.0001 17.40 <.0001 1.31 0.2527 4.16 0.0414 0.08 0.7729 
PASDUMB     =   PASSMART 145.31 <.0001 177.18 <.0001 125.92 <.0001 9.78 0.0018 0.79 0.3755 9.27 0.0023 
PASSMART   =   PASAVERAGE 90.08 <.0001 83.38 <.0001 66.18 <.0001 16.63 <.0001 9.12 0.0025 7.40 0.0065 
ACTDUMB    =   ACTAVERAGE 0.47 0.4934 11.26 0.0008 11.29 0.0008 15.33 <.0001 13.90 0.0002 14.50 0.0001 
ACTDUMB    =   ACTSMART 4.38 0.0363 11.27 0.0008 11.58 0.0007 6.01 0.0142 7.55 0.0060 67.20 <.0001 
ACTSMART  =   ACTAVERAGE 2.58 0.1082 0.11 0.7410 0.03 0.8516 3.30 0.0694 1.83 0.1767 36.55 <.0001 
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 0-10min 10-20min 20-30min 30-40min 40-50min 50-60min 
 Value t-stat Value t-stat Value t-stat Value t-stat Value t-stat Value t-stat 

9ROXPH�

INTERCEPT 26.627 (80.08) 16.527 (43.53) 11.832 (48.74) 10.539 (48.29) 19.319 (81.79) 28.206 (113.18) 
PASSNEAKY 0.378 (4.20) 0.456 (4.14) 0.270 (4.08) -0.167 (-4.78) -0.161 (-5.42) 0.065 (2.94) 
ACTSNEAKY 0.726 (11.53) 0.728 (10.37) 0.407 (10.11) -0.179 (-8.40) -0.176 (-9.00) 0.133 (7.70) 
PASAVERAGE 0.426 (10.39) 0.500 (10.90) 0.287 (9.61) -0.139 (-10.01) -0.135 (-9.24) 0.068 (5.72) 
ACTAVERAGE 1.095 (31.42) 1.223 (28.57) 0.701 (28.75) -0.354 (-27.71) -0.320 (-27.68) 0.250 (20.46) 
PASSKEPTIC 1.004 (17.88) 1.125 (14.80) 0.589 (12.77) -0.343 (-12.60) -0.337 (-10.12) 0.094 (2.67) 
ACTSKEPTIC 1.144 (40.63) 1.488 (38.74) 0.912 (37.27) -0.424 (-32.00) -0.413 (-27.42) 0.327 (18.36) 
MORNING 70.855 (155.69) 61.314 (120.08) 46.033 (127.09) 39.793 (107.49) 45.930 (119.14) 62.793 (162.97) 
EVENING -2.838 (-14.03) 1.891 (8.59) -2.470 (-14.47) -20.804 (-128.23) -36.713 (-191.97) -50.493 (-248.52) 
VOLUM_1H 0.122 (146.83) 0.115 (124.50) 0.121 (183.03) 0.052 (91.51) -0.006 (-9.73) 0.011 (19.78) 
VOLUM_10M 0.202 (89.38) -0.102 (-43.03) -0.289 (-162.64) 0.130 (67.40) 0.499 (219.85) 0.518 (243.25) 
INVENTORY -0.007 (-27.33) -0.008 (-25.80) -0.005 (-22.69) -0.001 (-5.92) -0.002 (-10.40) -0.004 (-17.84) 
Adjusted R2 0.498 0.277 0.229 0.192 0.376 0.463 

+<327+(6,6� :DOG� S�YDOXH� :DOG� S�YDOXH� :DOG� S�YDOXH� :DOG� S�YDOXH� :DOG� S�YDOXH� :DOG� S�YDOXH�

PASi                    =   ACTj, ∀  i,j 124.40 <.0001 115.61 <.0001 117.64 <.0001 99.12 <.0001 77.35 <.0001 103.85 <.0001 
PASSNEAKY     =   PASSKEPTIC 0.24 0.6232 0.14 0.7067 0.06 0.8112 0.58 0.4453 0.65 0.4203 0.01 0.9058 
PASSNEAKY      =  PASAVERAGE 36.10 <.0001 25.91 <.0001 16.26 <.0001 16.26 <.0001 15.88 <.0001 0.48 0.4893 
PASAVERAGE    =  PASSKEPTIC 71.14 <.0001 50.73 <.0001 31.08 <.0001 45.36 <.0001 31.37 <.0001 0.48 0.4899 
ACTSNEAKY     =  ACTSKEPTIC 30.09 <.0001 40.89 <.0001 43.78 <.0001 54.83 <.0001 44.89 <.0001 34.46 <.0001 
ACTSNEAKY     =  ACTAVERAGE 41.33 <.0001 99.36 <.0001 125.41 <.0001 102.21 <.0001 99.46 <.0001 65.65 <.0001 
ACTAVERAGE   = ACTSKEPTIC 1.50 0.2209 26.43 <.0001 44.93 <.0001 17.00 <.0001 27.23 <.0001 14.12 0.0002 

�����
�
���
INTERCEPT 0.0003 (9.54) 0.0002 (8.99) 0.0001 (6.66) 0.0001 (12.40) 0.0002 (16.55) 0.0003 (17.81) 
PASSNEAKY 4.37 (3.60) 6.70 (3.73) 5.45 (3.83) -3.96 (-4.22) -4.80 (-4.11) -2.09 (-3.38) 
ACTSNEAKY 1.12 (1.36) 7.90 (7.14) 4.19 (5.58) -4.67 (-8.32) -6.59 (-9.07) -3.22 (-6.46) 
PASAVERAGE -6.37 (-5.44) 0.56 (0.49) 0.59 (0.81) -5.46 (-9.55) -7.34 (-9.95) -7.23 (-10.25) 
ACTAVERAGE 15.32 (14.60) 26.87 (21.96) 16.23 (20.47) -8.64 (-19.98) -8.53 (-7.58) 1.20 (2.18) 
PASSKEPTIC -5.23 (-1.25) 1.26 (0.37) 1.00 (0.45) -12.70 (-10.31) -19.00 (-11.44) -22.60 (-10.65) 
ACTSKEPTIC 41.97 (13.91) 53.20 (21.86) 31.96 (18.45) -7.87 (-8.66) -10.70 (-20.08) 13.28 (8.28) 
MORNING 3160.00 (10.92) 830.00 (7.27) -200.00 (-5.67) 760.00 (10.46) 1310.00 (10.80) 830.00 (5.50) 
EVENING 1730.00 (20.43) 2040.00 (41.29) 1370.00 (37.42) -85.10 (-2.93) -400.00 (-9.84) -200.00 (-4.52) 
VOLAT_1H 0.08 (4.47) 0.05 (4.50) 0.04 (4.53) 0.03 (4.49) 0.04 (4.44) 0.05 (4.45) 
VOLAT_10M 0.01 (0.29) -0.01 (-0.67) -0.03 (-2.50) -0.01 (-0.63) 0.00 (0.11) 0.00 (0.05) 
INVENTORY -0.76 (-9.13) -0.67 (-13.16) -0.34 (-9.06) -0.30 (-9.60) -0.53 (-13.50) -0.82 (-15.95) 
Adjusted R2 0.065 0.041 0.031 0.036 0.040 0.039 

+<327+(6,6� :DOG� S�YDOXH� :DOG� S�YDOXH� :DOG� S�YDOXH� :DOG� S�YDOXH� :DOG� S�YDOXH� :DOG� S�YDOXH�

PASi                      = ACTj, ∀ i,j 133.99 <.0001 221.93 <.0001 175.73 <.0001 30.75 <.0001 42.19 <.0001 118.62 <.0001 
PASSNEAKY      = PASSKEPTIC 47.66 <.0001 8.50 0.0035 9.51 0.002 1.98 0.1597 3.60 0.0577 35.39 <.0001 
PASSNEAKY      = PASAVERAGE 5.13 0.0236 2.08 0.1494 2.89 0.0892 33.74 <.0001 51.93 <.0001 92.15 <.0001 
PASAVERAGE   = PASSKEPTIC 0.09 0.7675 0.04 0.8389 0.03 0.8553 37.77 <.0001 55.08 <.0001 64.97 <.0001 
ACTSNEAKY     = ACTSKEPTIC 108.89 <.0001 137.55 <.0001 121.94 <.0001 31.94 <.0001 1.92 0.1662 33.29 <.0001 
ACTSNEAKY     = ACTAVERAGE 155.06 <.0001 279.93 <.0001 210.07 <.0001 8.33 0.0039 21.22 <.0001 86.67 <.0001 
ACTAVERAGE  = ACTSKEPTIC 84.51 <.0001 108.36 <.0001 80.59 <.0001 0.83 0.3623 4.03 0.0447 65.45 <.0001 
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This table reports the estimation of the specification: 
 

VOLATt=INT. + Σi i Xinf,i,t  +  Ct +εit 

 

where �����t  is the ���	
 volatility of the each bond,  �LQI�L�W  is the total ��
����� trading originated by the dealer of 
class �� and  �W represents a control variable. We consider two alternative specifications. In the first ones we use 
lagged variables to control for autocorrelation. The control variables are: the lag of the dependent variable 
������������� and the lag of the implied volatility of options on the futures on the BTP bonds (��������� In the 
second specification, we correct the residuals assuming an autocorrelation structure up to the third lag. In both cases, 
we use a weighted least-square estimator. 7,788 observations are used. Estimates for trade variables are multiplied by 
100,000. 
 

 �����������	
��� �����������	
�
� � � �����������	
��� �����������	
�
�

Variable Value t-stat. Value t-stat. Variable Value t-stat. Value t-stat. 

 ���
�	���������
����	�	
��	����  
 ���
�	���������
����	�	
��	���� 

INTERCEPT -0.005 (-1.40) 0.068 (49.00)  INTERCEPT -0.006 (-1.90) 0.068 (48.67) 

AVERAGE -1.441 (-3.89) -5.028 (-9.13)  DUMB -0.917 (-3.34) -3.022 (-5.33) 

WORRIED -0.065 (-0.12) 2.524 (2.84)  AVERAGE 1.570 (2.89) 4.839 (4.53) 

SCARED 2.494 (5.55) 7.290 (8.32)  SMART 1.152 (2.82) 5.617 (5.64) 

LAG(VOLAT) 0.815 (103.64)    LAG(VOLAT) 0.810 (102.02)   

LAG(IV) 0.002 (4.87)    LAG(IV) 0.002 (5.42)   

Adjusted R2 0.3772  0.2967   Adjusted R2 0.371  0.30  

           

 Wald p-value Wald p-value   Wald p-value Wald p-value 

ALL EQUAL 44.98 <0.0001 139.54 <0.0001  ALL EQUAL 31.19 <0.0001 94.02 <0.0001 
CONFIDENT 
=AVERAGE 3.02 0.0823 45.67 <0.0001 

 DUMB 
=AVERAGE 11.49 0.0007 39.46 <0.0001 

CONFIDENT 
=SCARED 44.06 <0.0001 112.48 <0.0001 

 DUMB 
=SMART 19.34 <0.0001 51.49 <0.0001 

AVERAGE 
=SCARED 7.56 0.0006 10.31 0.0013 

 AVERAGE 
=SMART 0.23 0.6334 0.19 0.6592 

           

 �������
�������
����	�	
��	���

 
 ���	
	���
����	�	
��	���

INTERCEPT -0.017 (-3.94) 0.070 (44.39)  INTERCEPT -0.028 (-5.08) 0.071 (31.66) 

SNEAKY 2.396 (5.98) 5.760 (7.79)  SPECIALIST 1.810 (4.11) 1.226 (2.15) 

AVERAGE -0.253 (-1.26) -0.004 (-0.01)  ORD. MM 2.776 (3.25) 1.411 (1.86) 

SKEPTIC -3.525 (-3.20) -12.270 (-7.24)  ORD. DEALER 0.115 (0.19) -0.941 (-1.20) 

LAG(VOLAT) 0.705 (68.94)    LAG(VOLAT) 0.507 (51.51)   

LAG(IV) 0.004 (8.25)    LAG(IV) 0.006 (11.07)   

Adjusted R2 0.3477  0.2852   Adjusted R2 0.3102  0.2780  

           

 Wald p-value Wald p-value   Wald p-value Wald p-value 

ALL EQUAL 35.57 <0.0001 129.58 <0.0001  ALL EQUAL 6.59 0.0370 4.76 0.0924 
SNEAKY 
=AVERAGE 21.24 <0.0001 49.33 <0.0001 

 SPECIALIST 
=ORD. MM 1.04 0.3076 0.04 0.8449 

SNEAKY 
=SKEPTIC 23.85 <0.0001 110.07 <0.0001 

 SPECIALIST  
=ORD. DEALER 2.82 0.0932 3.14 0.0765 

AVERAGE 
=SKEPTIC 7.51 0.0061 52.18 <0.0001 

 ORD. MM 
=ORD. DEALER 6.53 0.0106 4.56 0.0328 
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This table reports the descriptive statistics of the profits disaggregated by the type of intermediated market maker 
(Panel A) and statistical tests of the difference between the profits (Panel B). Profits are defined as total profit (both 
from active and passive trade) of all the trades that take places within 10 minutes after originating transaction. The 
profits is constructed as the product between the quantity transacted and the difference between the price at the end 
of the day and the price at which the transaction is executed (positive in case of “buy” and negative in case of “sell”). 
Transaction in thinly traded bonds (less than 25 transaction per day), and transactions within 10 minutes of the 
closing price were excluded. Panel B reports both mean test (T-test) and median test (Wilcoxon Two-Sample Test) 
of the difference between profits. 

!�����"#����
�	��	$������	��	
��
 N MEAN MEDIAN STD DEV SKEWNESS KURTOSIS 

OVERALL 936275 0.024% 0.000% 4.609% 0.00 83.76 

���������������������	
�

SPECIALIST 502708 0.024% -0.005% 4.995% -0.30 80.44 

ORD. MM 433567 0.024% 0.000% 4.284% 0.62 73.64 

���������������������������	
�

SNEAKY 215956 -0.001% 0.000% 5.298% -0.58 75.91 

AVERAGE 627137 0.011% 0.000% 4.365% 0.19 91.25 

SKEPTIC 93182 0.174% -0.054% 4.553% 0.89 44.44 

������	
�������������������	
���

CONFIDENT 248798 -0.034% 0.000% 4.676% -0.71 89.98 

AVERAGE 312280 0.013% 0.000% 4.393% -0.10 77.68 

SCARED 375197 0.062% -0.049% 4.745% 0.37 84.42 

������	
�������������������	
�
�

DUMB 333355 0.004% 0.000% 4.194% -1.84 122.57 

AVERAGE 306999 0.023% 0.000% 4.950% 0.24 67.08 

SMART 295921 0.035% 0.000% 4.697% 0.99 74.75 
 

!�����%#�����	��	
�������������&���	������
��	������	���
  ������� '	�
�(����)��������������

�� �������� ��	������ �������� ��	������ �� ��	���� �� ��	����

���������������������	
�

 ORD. MM   ORD. MM   

SPECIALIST 0.06 0.9485   1.62 0.0525   

���������������������������	
�

 AVERAGE SKEPTIC AVERAGE SKEPTIC 

SNEAKY 0.97 0.3343 9.34 <0.0001 2.65 0.0041 14.06 <0.0001 

AVERAGE   10.29 <0.0001   12.59 <0.0001 

������	
�������������������	
���

 AVERAGE SCARED AVERAGE SCARED 

CONFIDENT 3.86 0.0001 7.91 <0.0001 1.61 0.0542 5.66 <0.0001 

AVERAGE   4.43 <0.0001   5.41 <0.0001 

������	
�������������������	
�
�

 AVERAGE SMART AVERAGE SMART 

DUMB 1.59 0.1109 2.73 0.0064 1.97 0.0242 3.52 0.0002 

AVERAGE   1.00 0.3181   0.58 0.2793 
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Figure1: Mean of the ratio of the mean-square forecasting error of one-step ahead VAR forecasts based on the trades of ith class 
of market makers over the mean square forecasting error of one-step ahead VAR forecasts based on the total trade. The forecast 
is performed for 10-min volatility, returns and volume. In total, 60,722  forecasts have been used. The classification is the 
strategy-based classification. 
 


