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Aggressive Buys - Aggressive Sells ($ Million)

X1 Aggressive Order Imbalance and Volume of 17 HFT Firms in Public Quoting Markets
Aggressive Order Imbalance and Volume of 17 HFT Firms

May 3 - May 10
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% 1 Dollar Volume of 17 High Frequency Trading Firms in Public Quoting Markets on May 6

HET ($ Millions) % of Total Market

Aggressive Passive Aggressive Passive
Sell Buy Net Sell Buy Net Long/Short Sell Buy Sell Buy Total
9:45AM | 2,674 2,904 230 3,044 2,723 —322 —92 39.2% 37.8% | 40.5%  40.9% | 42.2%
10:00AM | 2,449 2,447 —2 2,278 2,331 53 51 38.8% 41.3% | 39.5% 37.8% | 42.6%
10:15AM | 2,046 2,170 123 2,000 1,918 —82 42 39.8% 40.2% | 37.9% 38.2% | 41.5%
10:30AM | 2,141 2,128 —13 1,879 1,828 —51 —64 41.0%  44.1% | 40.0%  36.0% | 43.4%
10:45AM | 2,085 2,063 —22 1,789 1,790 1 —21 41.9%  45.1% | 40.2%  36.9% | 44.3%
11:00AM | 2,654 2,785 131 2,432 2,424 -9 122 404%  47.0% | 421%  37.7% | 45.3%
11:15AM | 2,667 2,728 61 2,443 2,396 —47 15 39.4% 47.1% | 43.2% 36.2% | 44.8%
11:30AM | 2,224 2,659 435 2,669 2,214 —454 —19 38.9% 40.8% | 41.8%  39.6% | 43.9%
11 :45AM 1,683 1,805 122 1,631 1,612 —19 103 38.0% 444% | 41.2% 37.3% | 43.3%
12 : 00PM 2,316 2,695 379 2,549 2,274 —275 104 40.3%  45.5% | 44.1%  40.6% | 46.2%
12 15PM 1,790 2,145 355 2,010 1,792 —218 137 41.2%  41.7% | 40.0%  42.4% | 44.6%
12 : 30PM 1,390 1,422 32 1,276 1,230 —46 —14 41.0%  454% | 42.0%  37.3% | 44.5%
12 : 45PM 1,324 1,339 15 1,115 1,136 20 35 43.2%  474% | 40.8%  38.2% | 45.8%
1:00PM 1,624 1,720 96 1,560 1,437 —123 —27 42.8%  47.1% | 44.0%  38.9% | 46.2%
1:15PM 1,642 1,434 —208 1,233 1,318 85 —123 42.9%  45.8% | 40.6%  35.5% | 44.4%
1:30PM 2,294 2,425 131 2,269 2,139 —130 1 39.9% 46.6% | 44.8%  38.1% | 46.0%
1:45PM 1,834 1,919 85 1,811 1,688 —123 —38 39.0% 45.5% | 44.2%  36.8% | 44.6%
2. 00PM 1,834 1,871 37 1,879 1,651 —228 —191 382% 41.8% | 43.3% 354% | 42.6%
2:15PM | 4,002 3,955 —47 3,739 3,017 —221 —268 41.2%  47.6% | 46.4%  37.1% | 46.0%
2. 30PM 5,786 5,814 28 5,571 5,294 =277 —249 44.6%  49.0% | 48.2%  41.8% | 49.3%
2 . 45PM 9,302 7,959 —1,343 | 7,528 7,714 185 —1,158 471% 51.8% | 50.2%  39.9% | 50.3%
3. 00PM 5,748 5,071 —677 5,575 5,480 —95 =772 34.0% 329% | 37.8% 33.5% | 36.6%
3:.15PM 5,820 5,054 —765 5,515 5,428 —86 —852 46.3%  42.2% | 47.3%  44.3% | 47.0%
3:30PM 5,220 4,732 —488 | 4,823 4,984 160 —328 43.2%  45.0% | 47.0%  42.2% | 46.0%
3:45PM | 4,763 4,547 —216 4,677 4,324 —353 —568 42.6%  41.0% | 43.4%  39.8% | 43.7%
4 . 00PM 6,173 6,561 388 7,658 7,194 —465 —76 33.3% 37.8% | 45.7% 40.1% | 40.6%
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% 2 Average and median intra-day price declines for 4,920 corporate stocks as
a function of buy-side liquidity lost on May 6.

Typical Buy-Order Depth
(thousands of standardized shares)

R;?X;Si; Less 0.5 2.2 74 More Total
MAMNE | 005 | to22 to74 | t0283 |than283| 2%
Liquidity
— 0, — 0, — 0, — 0, — 0, p— 0,
More than 3.765) 5.275) 5.83 f’ 5.655) 6.35? 5.24f) mean
179, —269% | —4.45% | —520% | —579% | —6.50% | —4.89% |median
238 244 198 153 151 984 | # obs
—524% | —6.65% | —8.03% | —845% | —831% | —7.83% | mean
10-17% | —4.59% | —5.72% | —7.14% | —7.95% | —8.15% | —7.41% |median
65 156 165 246 352 984 | # obs
—6.94% | —857% | —9.19% | —9.36% | —9.36% | —9.06% | mean
6-10% | —565% | —7.08% | —816% | —855% | —9.02% | —845% |median
69 116 190 291 318 984 | # obs
—827% | —9.82% | —11.88% | —12.78% | —12.33% | —11.36% | mean
2-6% | —7.52% | —821% | —9.88% | —9.71% | —9.58% | —9.21% |median
92 224 282 245 141 984 | # obs
Loss than | —726% | —1164% | —1597% | —23.20% | —39.78% | —11.18% | mean
e2s o —543% | —836% | —12.35% | —12.97% | —26.31% | —7.51% |median
? 520 244 149 49 22 984 | #obs

(Notes) Typical buy order depth is measured as the median number of standardized shares bid
within 500 basis points of the mid-quote on a minute-by-minute basis during May 6. Lowest
remaining liquidity equals the minimum of these values divided by the median. Price declines
are measured from the opening to the intra-day low. Results are bucketed by quintile. Shares
are standardized across securities to a value of $50/share (bid price) at 9 : 30 am.
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000 |65 146485 | 19000 | 224997 1,191,062 | 528,968 | 1363344 | 318767
(Fr2)) & | 7R 130414 | 23000 | 23399 1136042 | 420672 | 1332041 || 327313
8 i 114661 | 23,000 | 227,997 1125250 | 433533 | 1332139 | 321,549
9f 6691 | 23000 | 221997 1140208 | 406648 | 1387661 | 324,144
10 60052 | 24499 | 23149 1112631 | 348776 | 1385296 | 332717
1 45052 | 26499 | 242,995 1133130 | 457403 | 1433113 || 34502
12 17000 | 26500 | 254495 1007320 | 343333 | 1440961 || 360,641
1/ 0| 249 | 2639% 1066981 | 277126 | 1437122 || 37041
2 49999 | 296904 1020222 | 311345 | 1431232 | 402,010
30 48999 | 328993 1060281 | 494768 | 1496521 | 436240
00 |40 24,99 | 333493 1142020 | 460601 | 1583142 | 441122
(TH2) % | 5 24,999 | 337992 L127470 | 408548 | 1573539 | 446,069
6 %000 | 31249 1152089 | 400752 | 1582852 | 430763
& 2499 | 342991 FEE | 403104 | 1559075 -
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1985 (FEAI60) % | 10236 | 10236 | 102% | 10236 | 10236 | 10236 | 1000369 | 102612 | L0054 | 136562 | LOIOS00 | 146798
1986 (FAIGL) FE | 40988 | 2026 | 40988 | 20226 40988 | 20226 | 1205210 | 144620 | 10520 | 171510 | 1246258 | 191,736
1997 (WEfIG2) 0% | 47219 | 20007 | 47218 | 20007 | 47219 | 20007 | 1435590 | 190,040 | 1433590 | 215770 | 1482808 | 23777
1968 (BRAI63) 70 | 44414 | 24005 | M412 | 401 | 4444 | 24015 | 1561630 | 204755 | 1561590 | 25154 | 1606002 | 269168
1989 (FRE) 6 | 107709 | 55029 | 107708 | 55028 | 107710 | 55029 | L3820 | 166,160 | L384T20 | 251060 | 1692428 | 306,088
100 (PH2) BE | 204507 | 82116 | 204506 | 82106 | 214308 | 82116 | L6733 | 163560 | 1673300 | 230430 | L8778% | 312546
1991 (Fc3) 0 | 199553 | 91819 | 199553 | OL8I9 | 19953 | 91819 | L7H780 | 158020 | 1575780 | 21440 | 1770333 | 31329
1992 (FRi4) | 238127 | 106545 | 250854 | 106545 | 227942 | 96425 | 1552080 | 155930 | 1502080 | 227,700 | 1804934 | 3245
1993 (FRi5) B | 2275 | LM | 270705 | LILM4 | 244822 | 10,073 | 1633600 | 222210 | 1633600 | 222210 | L0632 | 333354
1994 (Fi6) 0 | 26378 | 17760 | 268737 | 117760 | 288672 | 11069 | 1787350 | 229880 | LI8T3%0 | 233400 | 2056087 | 35L160
1905 (FT) P | 301806 | 127835 | 341806 | 127835 | 313797 | 120827 | 1835200 | 293620 | 1835200 | 293620 | 2177006 | 421455
199 (FR8) FF | 346154 | 131186 | 346154 | 13L186 | 324249 | 125182 | 1890160 | 306,390 | 1890160 | 3063%0 | 2236314 | 437576
1907 (PH9) B | 361232 | 134262 | 361232 | 134262 | 337225 | 128264 | 2112730 | 30670 | 2112730 | 372660 | 2473962 | 06922
1998 (F10) 0 | 419181 | 176211 | 419182 | 176201 | 35078 | 17008 | 2221870 | 297790 | 2221810 | 297,790 | 2641052 | 474001
1999 (1L B | 563531 | 39,557 | 583632 | 330567 | 487988 | 270013 | 2218650 | 405930 | 2218650 | 441930 | 2772182 | 777487
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(BAfr : fE)

It EE BB TEE A D) BT E
oA | ORI | | BN B0 | B |
B | ik U EE% | B | FR U s
1A | 209,196 ] 1,701,872 | 1,911,068 U7358| 719,148 836,506
21| 328820 1,689,997 | 2,018,817 226,652 | 867,725 | 1,004,377
3| 206903 | 2,003,843 | 2,210,746 141,735 | 1,216,362 | 1,358,097
4] 218375 2,786,989 | 3,005,364 148,554 | 1,639,800 | 1,788,354
os 1B | 219468] 2269381 | 2488849 153,653 | 1,213,957 | 1,367,610
gy |0/ 26L307 ] 1,889,021 2150531 145,135 | 881,089 | 1,026,224
$ TH| 150680 | 2,267,8% | 2418576 77,53 | 1,170,347 | 1,247,881
8 H| 89,180 | 1,945,658 | 2,034,838 51,197 | 1,011,310 | 1,062,507
9J| 88119] 1855832 | 1943,951 56,094 | 955,272 | 1,011,366
10/ | 130307 ] 2,178,989 | 2,309,296 86,739 | 1,202,152 | 1,288,891
117 | 321,016 | 1,616,904 | 1,937,920 276,612 | 867,682 | 1,144,204
128 | 382,829 1,993,237 | 2,376,066 343,301 | 1,114,722 | 1458,023
LA| 362451 1,878,156 | 2,240,607 310,388 | 1,154,036 | 1,464,424
21 2,303,89% 1,359,528
3H 2,735,530 1,809,169
41 2,687,664 1,518,567
R 2,178,830 1,273,178
oy |68 2,855,410 1,737,605
¥ TH 2,998,353 1,714,725
8 Ji 2,505,485 1,426,624
9f 2,648,242 1,434,259
104 2,543,684 1,446,147
11 2,322,046 1,277,945
12J] 2,819,343 1,729,343
1A 2,301,821 1,317,759
2 2,034,540 1,184,007
Y 2,673,346 1,382,437
) |8 2,372,548 1,268,782
P 5f 2,222,186 1,227,007
611 2,432,204 1,404,322
TH 1,925,975 1,069,071
8 A 2,058,692 1,274,670
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(B fEH)
EFCEE OUiBALaD) RETRE
BTN | B |, | W | W | B | W
B | @k U EE% | B | FR V| i
1986 (FAAIGL) 0% | 2,640,794 | 3,351,828 | 5,992,622 2,205,952 | 3,351,257 | 5,646,809
1987 (RAAIG2) 4% | 5,089,748 | 6,642,930 | 11,732,678 4,823,940 | 6,642,586 | 11,466,526
1988 (WAAIG3) 4% | 4841271 | 6228103 | 11,069,374 4,548,589 | 6,227,937 | 10,776,526
1989 (FHiE) 8 | 5661,012| 3865813 | 9,526,825 519589 | 3,865,362 | 9,061,257
1990 (FR2) %5 | 6531479 | 5419203 | 11,950,682 5,399,767 | 5419,203 | 10,818,970
1991 (FHi3) 8 | 8390,967 | 4266433 | 12,657,400 5,990,229 | 4,266,421 | 9,856,650
1992 (FHi4) 8 | 14,782,098 | 5275465 | 20,057,563 8,671,639 | 5,260,613 | 13,932,252
1993 (FHi5) FF | 13469,282 | 6,018,393 | 19487,675 7,086,826 | 6,018,393 | 13,105,219
1994 (FRL6) %8 | 16,652,359 | 8,693,924 | 25,346,283 11,559,993 | 8,693,924 | 20,253,917
1995 (FH7) 48 | 18173947 | 8,071,103 | 26,245,050 13,381,444 | 8,045,841 | 21,427,285
1996 (FHi8) 4 | 13,140,996 | 5,693,168 | 18,834,164 9,638,321 | 5,690,018 | 15,328,339
1997 (FH9) | 13,387,086 | 5417,388 | 18,804,474 9,682,030 | 5,394,506 | 15,076,536
1998 (FRR10) 40 | 15,277,657 | 327450 | 15,605,107 1,142,373 | 312,383 | 11,454,756
1999 (FHi11) 40 | 13,728933 | 13,787,572 | 27,516,505 11,181,799 | 11,728,840 | 22,910,639
2000 CFR12) 4B | 10,126,754 | 15,700434 | 25,827,188 8,025,697 | 10,782,552 | 18,808,249
2001 (CFR13) 4FRE | 6,871,165 | 13476469 | 20,347,634 5,008,864 | 8,636,314 | 14,305,677
2002 (Fil4) %5 | 5166203 | 10036513 | 15,202,716 3,899,155 | 4,885,628 | 8,784,783
2003 CFRk15) B | 6,508,069 | 14,315,714 | 20,823,783 4,162,662 | 7,845,950 | 12,008,612
2004 CFHK16) 4 | 4,396,087 | 16,770,290 | 21,166,377 3,112,837 | 8,374,736 | 11,487,573
2005 (CFR17) 4R | 3,730,054 | 14,055,308 | 17,785,362 2,469,444 | 7,549,648 | 10,019,092
2006 (FH18) fFFE | 3420486 | 16,516,339 | 19,946,325 2,190,341 | 8475106 | 10,665,447
2007 CFR19) £ | 2,387,319 | 23,896,401 | 26,283,720 1,622,310 | 13420434 | 15,042,744
2008 (FH20) 4 | 2,223,932 | 20,682,066 | 22,905,998 | 5039425 | 1,649,207 | 11,210,367 | 12,859,574 | 3,168,697
2009 H:EJZZD ﬁfﬁ 30,569,264 17,442,596
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