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MICROSTRUCTURE OBSERVATIONS

e The average daily share volume in US equities was 10.3B shares in September 2023,
which was down 2% month over month (MoM) and down 10% year over year (YoY).

e Trade reporting facility (TRF) share volume as a percent of total consolidated share
volume was 44.1% in September 2023, compared to 45.4% the prior month.

e Quoted spreads in S&P 500 stocks narrowed in September 2023 compared to the prior
month but widened for Russell 2000 stocks. Excluding the first and last half hour of the
trading day, the median S&P 500 stock’s spread narrowed 4% to 4.6bps in September
2023 from 4.8bps in August 2023, while the median Russell 2000 stock’s spread
widened 1% to 17.4bps in September 2023 from 17.2bps the prior month.

US MARKET STRUCTURE NEWS

SEC Approves New Funding Model for CAT

In a 3-2 vote, the Securities and Exchange Commission (SEC) approved a revised funding model for the
Consolidated Audit Trail (CAT). The new model, called the Executed Share Model, mandates that CAT
fees are divided evenly between exchanges, executing brokers representing buyers, and executing
brokers representing sellers. Many commentators raised concern on the new model and the growing cost
of CAT. SEC Commissioner Mark Uyeda, in his dissent, expressed concern on the growing cost of CAT,
citing that 2023 CAT operating costs will be 5.3 times the cost in the original plan’s projections. Both the
Securities Industry and Financial Markets Association (SIFMA) and American Securities Association in
separate statements said the new funding model provides inequitable allocation of CAT costs between
broker dealers and exchanges.

In July 2023, Virtu submitted a comment letter to the SEC highlighting that the funding model would have
industry members and investors paying the majority of the CAT costs and provides no mechanism for
controlling the growth in future costs. Virtu's comment letters on CAT appear below.
https://www.sec.gov/files/rules/sro/nms/2023/34-98290.pdf
https://www.pionline.com/regulation/sec-approves-new-funding-model-consolidated-audit-trail
https://virtu-www.s3.us-east-
1.amazonaws.com/uploads/documents/Virtu%20CAT%20Comment%20Letter%20%2807132023%29.pd
f

Nasdaq Receives SEC Approval for Al Driven Order Type

In early September, Nasdaq received approval from the SEC for an artificial intelligence (Al) driven order
type. The order type, called Dynamic Midpoint Extended Life Order (M-ELO), will use a reinforcement
learning technique that takes in various inputs from the market to determine how long a Dynamic M-ELO


https://www.sec.gov/files/rules/sro/nms/2023/34-98290.pdf
https://www.pionline.com/regulation/sec-approves-new-funding-model-consolidated-audit-trail
https://virtu-www.s3.us-east-1.amazonaws.com/uploads/documents/Virtu%20CAT%20Comment%20Letter%20%2807132023%29.pdf
https://virtu-www.s3.us-east-1.amazonaws.com/uploads/documents/Virtu%20CAT%20Comment%20Letter%20%2807132023%29.pdf
https://virtu-www.s3.us-east-1.amazonaws.com/uploads/documents/Virtu%20CAT%20Comment%20Letter%20%2807132023%29.pdf
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order should rest on the order book before it is eligible for execution. Under the current M-ELO order type,
an order must rest for a fixed 10 milliseconds before it is eligible to interact with other order flow.
https://www.reuters.com/technology/nasdaqg-gets-sec-nod-first-exchange-ai-driven-order-type-2023-

09-08/

MEMX Launches an Options Exchange

Members Exchange (MEMX) announced in late September 2023 that is has launched an options
exchange called MEMX Options. The new options exchange began trading with three symbols the week
of September 27" and plans to begin trading all multi-list symbols in the coming weeks.
https://www.businesswire.com/news/home/20230927139354/en/MEMX%E2%80%99s-Options-
Exchange-Successfully-Launches



https://www.reuters.com/technology/nasdaq-gets-sec-nod-first-exchange-ai-driven-order-type-2023-09-08/
https://www.reuters.com/technology/nasdaq-gets-sec-nod-first-exchange-ai-driven-order-type-2023-09-08/
https://www.businesswire.com/news/home/20230927139354/en/MEMX%E2%80%99s-Options-Exchange-Successfully-Launches
https://www.businesswire.com/news/home/20230927139354/en/MEMX%E2%80%99s-Options-Exchange-Successfully-Launches
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Average Daily Market Volume
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Quotesize in Shares

2022 3Q22 4Q22 1023 2023 3023
Apr22 May22 Jun22 Jul22 Aug22 Sep22 Oct22 Nov22 Dec22 Jan23 Feb23 Mar23 Apr23 May23 Jun23 Jul23 Aug23 Sep23
First 30 Min SP500 180 188 185 183 186 189 194 21 235| 229 227 226 222 224 222
RUS2000 & 23¢ = 24 232 228 225 226 231 = 271 300/ 300 298 290| 278 288 288
MidDay  SP500 176 186 1S0| 181 179 184 214 228| 224 217 21 213 212 211
RUS2000 | 232 234 246 237 234 235 ! 248 262 279| 283 280 275| 270 275 283
Last 30 Min SP500 190 190 158| 197 201 201 21 210 215 222 230| 231 222 226 222 217
RUS2000 | 255 259 276 267 265 263 274 27 291 | =283 300| 309 300 304 28S 303
Spread Bps
First 30 Min SP500 134 151 135| 132 11 10.7| 125 129 123 107 96 107 08| 101 108 103
RUS2000 | 513 570 504| 431 453 432| 492 511 498 = 471 489| 447 4 454 403 408 397
MidDay  SP500 85 65 57| 52 47 4 54 55 51| a9 s1| 44 46| 42 48 4s
RUS2000 = 225 250 216 204 1899 212 i86| 181 196| 180 196 178| 163 172 174
Last 30 Min SP500 36 38 35 238 34 32 : 33 22 30 33 28 31 3.1
RUS2000 | 166 181 162| 154 141 141| 147 155 136 141 147 4 152 138| 130 133 132
One Minute Volatility Bps
First 30 Min SP500 202 240 214| 207 175| 204 177 144 145 139 129 138 1 127 123
RUS2000 | 217 269 241| 266 210 208| 231 214 162| 162 146 159 155| 162 150 140
MidDay  SP500 82 99 83| 75 86| 81 : : 5.7 49 54 48| 46 49 a1
RUS2000 68 90 68| 61 55 74 87 51| 38 5 25 38 3 o 28 16
Last 30 Min SP500 91 108 90| 79 62 93| 88 59 60 S5/ 54 57 51
RUS2000 88 98 81| &3 89| 72 57| 54 63 78| 54 55 52| 49 50 38
Percent ADV by Time of Day
Open SP500 11% 10% 11% 10% 0.9%)| 0.9% % 1.1% 09% | 11% 10 10 0.9% 0.9%
RUS2000 | 07% 07% 07%| 07% 08% 07 0.7 0.7 0.7%| 08% 07% 06% 07% 0.6%
First 30 Min SP500 93% 93% 94% 98% 96% S0% 92% 86%| 87% B86% B85% 87% 87%| 51% 83% 81%
RUS2000 | 7.6% 82% 76%  81% 82% 74% | 76% 72%| 75% 75% 72%| 73% 75% 7.3% 7.1% 69%
Last 30 Min SP500 18.6% 19.2% |18.6% 188% 18.7% |1t 18.7% 159.0%|19.3% 19.3% 18.7% | 19.4% 18.8% | 19.2% 20.3% 20.1%
RUS2000 ' 19.6% 19.7% 19.8% 20 3% 204% 20.09% 21.0% 20.0% 20.6% 19.9% |20.4% 199% 201% | 203% 20.5% 21.3%
Close SP500 [11.8% 109% 13.1%|123% 119% 12.3%|119% 116% 14.7% 12.2% 124% 136% 14.1%  134% 138% 16.1%
RUS2000 | 10.6% 9.1% 108% | 11.9% 104% 116% 104% 11.9% |10.7% 118% 110% 11.7%|116% 117% 145%

Median used for all metrics
One minute volatility is calculated using the difference between the high and low price within a one minute time bin, divided by that bin's VWAP
Source data: Virtu Financial
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Hidden Trades Proportion by Price and Venue
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Oddlot Trades Proportion by Price and Venue

Low Priced Names (Bottom 30%) Medium Priced Names (Mid 40%) High Priced Names (Top 30%)

80%

60%

40%

20%

0%

Mar 18 Mar 19 Mar 20 Mar 21 Mar 22 Mar 23 Mar 18 Mar 19 Mar 20 Mar 21 Mar 22 Mar 23 Mar 18 Mar 19 Mar 20 Mar 21 Mar 22 Mar23

W Amex | T M Edge-X Nasdaq Phix
W Arca M Boston W Memx W nsx
M 8ats-y W cdge-n W Miax M Nyse

Source data: SEC



VIRTU

FINANCIAL

To learn more, contact your sales representative or call our desk at:
APAC +852.2846.3592 | CAN +1.416.874.0800 | EMEA +44.20.7670.4066 | US +1.646.682.6199
info@virtu.com | www.virtu.com

© 2023 Virtu Financial, Inc. All rights reserved. Not to be reproduced or retransmitted without permission. These
materials are for informational purposes and are not intended to be used to make trading or investment decisions,
they are not intended as an offer to sell or the solicitation of an offer to buy any security or financial product, and are
not intended as advice (investment, tax or legal). The information contained herein includes Virtu proprietary
information and/or has been taken from sources we believe to be reliable, but we do not represent or warrant that
such information is accurate or complete and it should not be relied upon as such.

Securities products and services are offered by the following subsidiaries of Virtu Financial, Inc. In the U.S., Virtu
Americas LLC, member FINRA and SIPC; in Canada, Virtu Canada Corp., member Canadian Investor Protection
Fund and Canadian Investment Regulatory Organization; in Europe, Virtu Europe Trading Limited, registered in
Ireland No. 283940 (“VETL”) (VETL is authorized and regulated by the Central Bank of Ireland), and Virtu Financial
Ireland Limited, registered in Ireland No. 471719 (“VFIL”) (VFIL is authorized and regulated by the Central Bank of
Ireland). The registered office of VETL and VFIL is North Dock One, Fifth Floor, 91-92 North Wall Quay, Dublin 1,
Ireland, DO1 H7V7; in Asia, Virtu ITG Hong Kong Limited (SFC License No. AHD810), Virtu ITG Singapore Pte
Limited (CMS License No. 100138-1), and Virtu ITG Australia Limited (AFS License No. 219582).
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