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MICROSTRUCTURE OBSERVATIONS

e Both Korea and India equity markets recorded YTD high average daily turnover (ADT) in
July 2023. Namely, ADT in Korea increased +46% month-on-month (MoM) to US$24.4B
in July, while ADT in India increased +14% MoM to US$9.3B in July.

e Japan saw tighter intraday spreads in July 2023.

e Intraday volatility and quote-size remained consistent in July 2023 relative to the prior
month.

AP MARKET STRUCTURE NEWS

Shanghai Stock Exchange: China Securities Requlatory Commission to Clarify Short-Swing
Trading Standards for Setting Market Expectations

The China Securities Regulatory Commission (CSRC) drafted ‘Provisions on Improving the Regulation of
Short-Swing Trading by Specific Shareholders’ and is now soliciting public feedback.

According to Shanghai Stock Exchange, there have been questions from market participants regarding the
applicable scope and calculation for calculating profits from short-swing under Article 44 of the Securities
Law. Clarifying short-swing trading standards aims to improve the efficiency and openness of the Chinese
capital markets.

Singapore Exchange Announced the Start of Operations of NSE IX-SGX GIFT Connect

On 3 July 2023, Singapore Exchange (SGX) and NSE International Exchange (NSE I1X) announced the
start of operations of the NSE IX-SGX GIFT Connect. According to SGX, day one of NSE IX-SGX GIFT
Connect saw US$8 billion open interest in Nifty futures and over US$1 billion open interest in Nifty options.

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
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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.

Analytics products and services referenced herein may not be subject to oversight by regulatory authorities in one or
more jurisdictions, including in Europe, Hong Kong or Australia, where such products and services are offered by
Virtu ITG Ventures Limited, Virtu ITG Hong Kong Limited or Virtu ITG Australia Limited, registered in Ireland No.
295549 (“VIVL”), Hong Kong CE No. AHD810 (“VIHK”) and Australia AFSL No. 219582 (“VIAU”), respectively. 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 Canada Corp., member Canadian Investor Protection
Fund and Canadian Investment Regulatory Organization; in Europe, Virtu Europe Trading Limited, registered in
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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).



Hong Kong
Average Daily Turnover (Notional USD)
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Hong Kong

Volume Curve Intraday Spread (bps)
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Rolling 12 Months Avg [l July 2023
Spread Bps
2022 2023
Oct Nov Dec Jan Feb Mar Apr May Jun Jul
FirstHalfHour 19.2 20.4 19.7 18.3 18.0 19.5 19.6 18.3
MidDay 14.6 13.1 12.8 13.7 14.5 14.0 14.6 13.5
LastHalfHour 13.7 14.0 14.0 13.0 13.2 14.1 14.1 14.9 13.8
One Minute Volatility Bps
FirstHalfHour 25.3 28.1 25.2 24.1 30.5 33.8 29.1 23.6
MidDay 17.0 15.9 16.1 15.7 18.5 20.1 18.3 15.4
LastHalfHour 16.5 17.3 16.4 16.3 18.0 19.1 18.6 15.7
Quotesize (shares)
FirstHalfHour 27,135 29,622 27,296 30,646 31,145 29,974 26,818 25,478
MidDay 39,201 38,664 40,980 46,105 44,622 50,780 47,975 41,143
LastHalfHour 67,304 66,542 78,406 74,936 77,473 76,329 64,333 69,285

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



China
Average Daily Turnover (Notional USD)
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China

Volume Curve Intraday Spread (bps)
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Spread Bps
CHN-SH CHN-SZ
Jan Feb Mar Apr May Jun Jul Jan Feb Mar Apr May Jun Jul
FirstHalfHo.. 8.9 8.2 8.1 8.2 8.3 6.6 6.7 7.0 7.0 7.1 6.8
MidDay 7.4 7.2 7.2 7.2 7.3 52 4.9 52 53 3 51
LastHalfHo.. 6.7 6.6 6.7 6.7 6.6 4.3 4.4 4.3 4.4 4.3 4.3

One Minute Volatility Bps

FirstHalfHo.. 22.9 26.2 29.2 29.5 24.0 27.9 24.9 25.5 30.3 28.3 24.8
MidDay 15.1 15.1 15.8 15.5 14.7 13.8 12.2 13.0 13.2 13.6 11.7
LastHalfHo.. 13.9 14.0 14.2 14.1 13.8 11.1 11.1 11.1 113 113 10.4

Quotesize (shares)

FirstHalfHo.. 11,776 13,865 13,413 13,565 11,880 | 13,213 | 4,051 4,423 4,390 4,290 4,454
MidDay 15,847 17,474 15,741 | 15,771 14,210 17,111 | 5,045 5182 4,883 5,174 4,869
LastHalfHo.. 26,563 26,960 257234 26,364 25,362 27,475 7,804 7,344 7,267 7,784 7,398

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..



Japan

Average Daily Turnover (Notional USD) = ;gi
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Japan

Volume Curve
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One Minute Volatility Bps
FirstHalfHour 17.6 17.7
MidDay 8.5 8.7 8.4 8.0
LastHalfHour 9.7 9.7 9.5 9.3
Quotesize (shares)
FirstHalfHour 531 563 550
MidDay 809 927
LastHalfHour 1,375 1,572

Median used for all metrics

Rolling 12 Months Avg
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Australia
Average Daily Turnover (Notional USD)
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Australia

Volume Curve
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South Korea

Average Daily Turnover (Notional USD)
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Korea

Volume Curve

Intraday Spread (bps)
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Rolling 12 Months Avg [l July 2023
Spread Bps
2022 2023
Oct Nov Dec Jan Feb Mar Apr May Jun Jul
FirstHalfHour 19.1 18.1 18.1 17.4 14.3 14.0 13.7 14.3
MidDay 17.5 16.7 17.1 16.5 12.9 12.9 12.9 13.2
LastHalfHour 17.5 16.2 17.1 16.5 131 13.0 13.0 13.3
One Minute Volatility Bps
FirstHalfHour 29.4 23.6 24.9 22.7 21.5 32.7 31.4 29.5
MidDay 18.1 14.8 14.2 14.0 19.6 18.7 18.7
LastHalfHour 18.9 15.6 15.9 14.9 14.8 20.8 19.7 20.6
Quotesize (shares)
FirstHalfHour 704 716 803 727 595 579 580 563
MidDay 1,415 1,541 1,721 1,396 1,025 1,014 1,166 1,024
LastHalfHour 1,529 1,360 1,628 1,506 1,447 1,189 1,277 1,164

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



Taiwan

Average Daily Turnover (Notional USD)
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Taiwan

Volume Curve Intraday Spread (bps)
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Rolling 12 Months Avg [l July 2023
Spread Bps
2022 2023
Oct Nov Dec Jan Feb Mar Apr May Jun Jul
FirstHalfHour 24.0 21.5 20.9 20.6 19.9 19.8 19.3 19.6
MidDay 20.9 19.1 19.2 18.5 19.0 18.2 17.8 18.0
LastHalfHour 21.2 19.2 19.2 18.7 19.1 18.3 18.1 18.3

One Minute Volatility Bps

FirstHalfHour 31.1 31.3 31.6 30.3 345 30.8 31.0 34.5
MidDay 28.9 28.9 29.1 28.1 28.4 25.8 23.4 315
LastHalfHour 29.0 29.6 29.2 28.3 26.7 23.6 32.6
Quotesize (shares)

FirstHalfHour 42,999 52,487 59,008 57,971 61,802 53,240 60,150 51,257
MidDay 77,390 113,736 109,432 138,448 125,681 133,760 139,513 105,466
LastHalfHour 81,045 112,549 102,743 124,571 121,314 127,420 122,742 102,051

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



India

Average Daily Turnover (Notional USD) = 282
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India

Volume Curve
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Thailand

Average Daily Turnover (Notional USD) =222
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Thailand

Volume Curve
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New Zealand
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New Zealand

Volume Curve
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Quotesize (shares)

FirstHalfHour 2,695 2,859
LastHalfHour 5,615
MidDay 3,955 3,593

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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Singapore
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Singapore

Volume Curve
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Median used for all metrics
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Glossary

Volume curve - average of value traded during the month, per 15-minute time bin.

Intraday volatility - Median of difference between the high and low price within a one minute time bin, divided by that bin’s
VWAP

Spread - median of bid-ask spread of the index.

Quotesize - Median bid and ask size of all stocks in the index.

Average daily turnover - average daily value traded in the market.

Indices used:

Australia: ASX 200

Japan: TOPIX

China: CSI 300

Hong Kong: Hang Seng Index

Taiwan: TWSE

India: NIFTY 50

Korea: MSCI Korea 25/50 Index

New Zealand: MSCI New Zealand IMI 25/50 Index
Singapore: MSCI Singapore Index

Thailand: MSCI Thailand IMI 25/50 Index
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