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MICROSTRUCTURE OBSERVATIONS

e The average daily share volume in US equities was 10.4B shares in July 2023, down 3%
month over month (MoM) and down 8% year over year (YoY).

e Trade reporting facility (TRF) share volume as a percent of total consolidated share
volume was 45.0% in July 2023, compared to 43.1% the prior month.

e Spreads in S&P 500 and Russell 2000 stocks narrowed to their lowest levels this year in
July 2023. Excluding the first and last half hour of the trading day, the median S&P 500
stock’s spread narrowed 9% to 4.2bps in July 2023 from 4.6bps in June 2023, while the
median Russell 2000 stock’s spread narrowed 8% to 16.3bps in July 2023 from 17.8bps
the prior month.

US MARKET STRUCTURE NEWS

SEC Adopts New Rules for Money Market Funds

The Securities and Exchange Commission (SEC) in mid-June announced amendments to rules that
govern money markets funds that are aimed at protecting fund shareholders from dilution in times of
heightened redemptions. Specifically, the new rules will require institutional prime and tax-exempt money
market funds to impose a liquidity fee when a fund experiences a daily net redemption that exceeds 5% of
total net assets. Additionally, non-government money market funds will be required to impose a
discretionary liquidity fee if the fund’s board determines that a fee is in the best interest of the fund. The
final rule though did not include the imposition of swing pricing, a mechanism where funds adjust the net
asset value of a fund under certain conditions. The swing pricing rule in the original proposal was strongly
criticized by many large asset managers, with these firms citing that swing pricing would make money
market funds less attractive, as well as being operationally challenging to implement.
https://www.sec.gov/news/press-release/2023-129
https://www.reuters.com/markets/us/us-sec-finalize-money-market-fund-reforms-aimed-boosting-
resilience-2023-07-12/

SEC Adopts Rules on Cybersecurity Disclosures

At the end of June, the SEC voted to adopt new rules requiring public companies to disclose material
cybersecurity incidents as well as disclose on an annual basis their cybersecurity risk management and
governance process. The new rules will require companies to disclose material cybersecurity incidents
and the material aspects of the incident’s nature within four business days via a new item in Form 8-K. The
only exception to the four-day disclosure window is if the U.S. Attorney General determines that the
disclosure would pose a substantial risk. Companies generally opposed the new rules during the
comment period, citing that the four-day window is too short, and that the premature release of sensitive
information could harm companies. Virtu opposed this proposal in its comment letter.
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https://www.sec.gov/news/press-release/2023-139
https://www.cnbc.com/2023/07/26/sec-wants-to-know-whats-being-done-to-fight-cybersecurity-
breaches.html

UBS to Close Credit Suisse Crossfinder ATS

UBS Group will cease operations of Credit Suisse’s Crossfinder ATS on August 31, 2023. A notice of
cessation of operations was filed with the SEC on August 1°.
https://www.bloomberg.com/news/articles/2023-08-02/ubs-to-close-credit-suisse-dark-pool-
crossfinder-in-latest-cuts#xjdy7vzkg
https://www.sec.gov/cgi-bin/browse-edgar?action=getcompany&filenum=013-
00106&owner=exclude&count=40

IEX to Begin Offering Rebates

In July 2023, IEX made a fee filing describing its plans to rebate market participants $0.0004 (4mils) per
executed share for displayed orders that add liquidity. In conjunction with the new rebate, IEX will also
increase its access fee to $0.001 (10 mils) per share for orders than remove displayed liquidity. Non-
displayed liquidity adding orders will continue to pay a fee.
https://www.wsj.com/livecoverage/fed-meeting-interest-rate-decision-today-july-2023/card/-flash-
boys-exchange-iex-has-criticized-rebates-now-it-s-adopting-them--f10gAkiTZCdf2Yixrxt8
https://www.iexexchange.io/resources/trading/fee-schedule

Nasdaq Halts Plan to Launch Crypto Custodian Business

Nasdaq announced that it has halted plans to launch a cryptocurrency custody service, citing shifting
business and regulatory environment in the U.S. as the reason. Nasdaq had originally planned to custody
client holdings in bitcoin and ether by the end of June 2023.
https://www.ft.com/content/e7c3fa57-f12d-43f1-94e4-3dcc535fbc06
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Quotesize in Shares
2Q22 3Q22 4Q22 1Q23 2023 3Q23
Apr22 May22 Jun22| Jul22 Aug22 Sep22 Oct22 Nov22 Dec22 Jan23 Feb23 Mar23 Apr23 May.. Jun23 Jul23
First 30 Min SP500 180 185 183 187 186 21€ 235 229 227 226 222
RUS2000 232 228 225 226 231 300 300 298 290 278
Mid Day SP500 176 186 181 179 184 1 214 228 224 217 216
RUS2000 232 234 4 237 234 235 279 283 280 275 270
Last 30 Min SP500 190 190 198 197 11 201 Z 230 231 222 226 222
RUS2000 255 259 267 265 263 274 291 289 300 309 300 304
Spread Bps
First 30 Min SP500 134 5% 135 13.2 10.7 12.9 10.7 9.6 10.7 1( 10.1
RUS2000 513 57.0 504 453 432 9 511 498 47.1 447 454| 403
Mid Day SP500 55 6.5 5.7 4.7 5.4 S.5 1.9 4.4 46 4.2
RUS2000 22.5 25.0 21.6 20.4 19.9 21.2 18.3 18.0 17.8 16.3
Last 30 Min SP500 36 39 3.5 2.9 3.4 3.0 3.0 2.8
RUS2000 16.6 18.1 16.2 15.4 14.1 4.1 15.5 14.1 14 15.2 13.8 13.0
One Minute Volatility Bps
First 30 Min SP500 20.2 240 214 207 20.4 177 144| 145 139 129 138 14 14.6
RUS2000 21.7 26.9 24.1 26.6 23.1 21.4 16.2 16.2 146 15.9 16.5 16.2
Mid Day SP500 8.2 99 8.3 8.6 8.1 57 49 54 4.8 4.6
RUS2000 6.8 9.0 6.8 6.1 7.4 6.7 3.1 38 29 3.6 3.3 3.0
Last 30 Min SP500 9.1 10.8 9.0 6.2 9.3 8.8 £ 5.9 6.0 S5 54
RUS2000 88 9.8 8.1 8.9 LR 5.4 7.9 5.4 ) 52 4.9
Percent ADV by Time of Day
Open SP500 1.1% 1.096 1.1% 1.09% 0.9% | 0.9% 9 1.1% 0.9% 0.9%9%| 1.1% 1
RUS2000 0. 7% 0.7% 0.7%, 0.7% 0.8% 0.7% 0.79% 0.79%| 0.8% 0.79% 0.69%| 0.7%
First 30 Min SP500 9.3% 9.3% 9.4% 9.8% 9.6% 8.6% 8.6% 8.5%| 8.7% 8.7%
RUS2000 7.69% 8.29% 7.6% | 8.1% 8.2% 7.4% 7.6 4 7.2% 7.2% | 7.3% 7.3%
Last 30 Min SP500 18.6% 19.29% 18.6% 18.7% 18.7 .09 | 19.3% 19.3% 18.7% | 19.4% 19.2
RUS2000 19.69% 19.7% 19.8% 20.3% 20.4% 21.0% ( 20.6% 19.99% | 20.4% 19.9% 20.3%
Close SP500 11.8% 10.9% 1 11.9% 11.9% 11.6% 14.79%| 1. 13.4% | 13.6% 14.19% | 13.4%
RUS2000  10.6% 9.19% 10.8% |11.9% 10.4% 11.6% 10.4% 11.9%|10.7% 11.8% 11.7% | 11.6%

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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ABOUT VIRTU

Virtu is a leading financial services firm that leverages cutting-edge technology to provide execution services and data,
analytics and connectivity products to its clients and deliver liquidity to the global markets. Leveraging its global market
making expertise and infrastructure, Virtu provides a robust product suite including offerings in execution, liquidity sourcing,
analytics and broker-neutral, multi-dealer platforms in workflow technology. Virtu's product offerings allow clients to trade on
hundreds of venues across 50+ countries and in multiple asset classes, including global equities, ETFs, foreign exchange,
futures, fixed income and myriad other commodities. In addition, Virtu's integrated, multi-asset analytics platform provides a
range of pre and post-trade services, data products and compliance tools that clients rely upon to invest, trade and manage
risk across global markets.

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 andfor 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.

Analytics products and services referenced herein may not be subject to oversight by regulatory authorities in one or more jurisdictions, including in Europe,
where such products and services are offered by Virtu ITG Ventures Limited, registered in Ireland No. 295549 (*VIVL"). VIVL does not engage in regulated
activity.

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 ITG Canada Corp., member Canadian Investor Protection Fund and Investment Industry Regulatory Organization of Canada; in Europe,
Virtu ITG Europe Limited, registered in Ireland No. 283940 ("VIEL™) (VIEL is authorized and regulated by the Central Bank of Ireland), and Virtu Financial
Ireland Limited, registered in Ireland Mo. 471719 (*"WVFIL") (VFIL is authorized and regulated by the Central Bank of Ireland). The registered office of VIEL
and VFIL is Whitaker Court, Whitaker Square, Sir John Rogerson's Quay, Dublin 2, Ireland; 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)



