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MICROSTRUCTURE OBSERVATIONS

o Average daily value traded (ADT) declined across the APAC equities universe in
December after notable increases in November, as most countries saw 10-20%
decreases in ADT compared to November leading up to the holiday season. SGP led the
ADT decrease at -26%, followed by AUS at -22% and KOR at -16%.

e Intraday spreads and volatility remained at similar levels in December 2022 compared to
November 2022.

AP MARKET STRUCTURE NEWS

Hong Kong Exchanges and Clearing Limited to Expand Eligible Stocks for Stock Connect

On 19 December 2022, Hong Kong Exchanges and Clearing Limited (HKEX) announced that it

had reached an agreement with Shanghai Stock Exchange (SSE) and Shenzhen Stock Exchange (SZSE)
to expand the scope of eligible stocks under Stock Connect. The scope will expand to include constituent
stocks of broader indices with a market capitalization of HKD 5 billion or above, such as the Hang Seng
Composite Small Cap Index (HSSI), or the SZSE Composite Index and SSE A Share Index that fuffil
certain criteria. It is expected that the preparation work will take approximately three months to complete.
The official launch date is yet to be announced.
https:/imww.hkex.com.hk/News/News-Release/2022/2212192news?sc _lang=en

Korea Exchange Published Revision of Enforcement Rules of its Securities and Derivatives Market
in Relation to Managing High-Speed Algorithmic Traders

On 8 December 2022, Korea Exchange (KRX) published the revision of the enforcement rules of the
securities and derivatives market business regulations as a follow-up to the notice announced on 25
October 2022. The revision includes relevant details on aspects including registering high-speed algorithm
traders, members' responsibility to manage risks, improvements to call auction mechanisms, and
improvements of the charges for excessive quotations in derivatives market. According to KRX, the
enforcement rules will be enforced in line with the launching of the KRX’s next generation system
scheduled in January 2023 after collecting opinions from market participants in December 2022.
https://global.krx.co.kr/contents/GLB/02/0203/0203000000/GLB0203000000.jsp#ab8758eced0475769e20
0e7e309baf77=1&view=20692

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
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materials are for informational purposes and are not intended to be used to make trading or investment decisions,
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Average Daily Turnover (Notional USD)
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Hong Kong

Volume Curve Intraday Spread (bps)
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Spread Bps
2202 2203 2204
Apr 22 May 22 Jun 22 Jul 22 Aug 22 Sep 22 Oct22 Now 22 Dec 22
firstHalfHour 17.6 17.3 J ] 18.0 18.7 20.4 19.7
midday 13.3 135 13.6 12 E 13.9 14.8 15.9 14.0
lastHalfHour 12.3 13.1 13.2 12.4 13.5 14.0 141 14.0
One Minute Volatility Bps
firstHalfHour 15.0 1 16.5 13.7 18.8 21.1 18.1
midday B.4 81 5.7
lastHalfHour 6.5 6.2 6.5 (=] 6.1 5.2 6.6 6.0 5.5
Quotesize in Shares
firstHalfHour 27,325 26,961 27,632 28.826 30,757 20,078
midday 40,059 40,646 42,223 50,516 44,101 40,471
lastHalfHour 62,184 60,328 68,053 78,846 72,138 6.542

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 VWWAP
Source data: Virtlu Financial



China
Average Daily Turnover (Notional USD)
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China

Volume Curve

Intraday Spread (bps)
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Spread Bps
China: Shanghai China: Shenzhen
22Q2 22Q3 22 Q4 22Q2 22Q3 22 Q4
Apr  May  Jun Jul Aug Sep Oct Nov Dec, Apr May Jun Jul Aug Sep, Oct Nov Dec
firstHalfHour 11.1 109 10.3 9.9 9.6 9.5 9.2 9.9 9.0 8.5 8.6 8.1 7.7 8.3 7.7 7.3
midday 9.7 9.5 8.6 7.9 7.9 8.3 8.0 7.9 7.0 6.4 6.0 5.7 5.7 6.2 59 5.6
lastHalfHour 8.4 8.2 7.4 7.3 7.2 7.6 7.3 7.1 5.9 53 5.0 4.8 4.9 51 4.9 4.8
One Minute Volatility Bps
firstHalfHour 23.8 196 172 164 178| 195 187 17.0 27.8 233 234 232 220 256 222 194
midday 11.6 9.1 10.1 7.1 6.3 6.8 7.9 7.8 6.8 131 106 113 9.8 8.5| 10.4 7.9
lastHalfHour 9.3 7.3 6.0 5.0 6.0 6.3 5.7 57 9.8 7.4 8.0 7.5 7.0 7.5 6.4 6.2
Quotesize in Shares
firstHalfHour 11K 14K 14K 14K 14K 11K 12K 14K 4K 4K 4K 4K 4K 4K 4K
midday 15K 16K 17K 18K 14K 15K 16K 14K 5K 5K 5K 5K 5K 5K 5K
lastHalfHour 24K 25K 25K 28K 21K 23K 26K 20K 7K 7K 8K 7K 7K 8K 7K

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



Japan

Average Daily Turnover (Notional USD)
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Japan

Volume Curve Intraday Spread (bps)
c = =3 MTodme S ome 3 30
2 & I & Al Bd e e 2
Qo —~ R R I I B B I
20 &:
10%,
o
581 i
o
0% I I I IIIIII IIIIIIIIIIIIII I 9 AM 10 AM 11AM 12 PM 1PM 2 PM 3 PM
Intraday Quotesize (Shares) Intraday Volatility (bps)
4K
K 0
2K
10
1K
oK a0
g AM 10AM  11AM  1ZPM 1PM ZPM 3PM SAM  10AM  11AM  12PM  1PM ZPM  3IEM
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Spread Bps
2202 2203 2204
Apr 22 May 22 Jun 22 Jul 22 Aug 22 Sep 22 Oct 22 Mow 22 Dec 22
firstHalfHour 27.0 274 26.8 252 25.3 25.2
midday 222 221 1.9 221 211 1 21.4 21.1
lastHalHour 20.7 209 20.7 20.0 19.8 20.0
One Minute Volatility Bps
firstHalfHour 153 16.7 154 1 12.4 13.0
midday ' B ' : E.0 6.5 4 65
lastHalfHour 6.8 71 132 7.
Quotesize in Shares
firstHalfHour 1,149 1,114 1,251 1,279 1377 1.276 1,279
midday 2.3 2,398 2.557 2,800 2.865 2.823 2.800
lastHalHour 2,831 2.858 3,219 3.136 2,116 3,219

Median used for all metrics

Cne 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



Australia

Average Daily Turnover (Notional USD)
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Australia

Volume Curve
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firstHalfHour 19.3
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Quotesize in Shares
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Median used for all metrics
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3.3 3.5 2.9 2.9
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15,354 10,560 10,489 9,171
55,188 47,959 47,236 39,891
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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



South Korea

Average Daily Turnover (Notional USD) =§8§;
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South Korea

Volume Curve
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One Minute Volatility Bps
midday 10.2 10.8
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Quotesize in Shares
firstHalfHour 345 858
midday 1,603 1,653
lastHalHour 1,200 1,950

Median used for all metrics
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Taiwan
Average Daily Turnover (Notional USD)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov -

B 2021
20.0B M 2022

10.0B

0.0B | I

Large Sized Trades (>=5%ADT)

1000M M >=300%
B 200-300%
Large B 100-200%
[ 50-100%
500M B 25-50%
[ 10-25%
M 5-10%
oM
1000M
Mid
500M
oM
1000M
Small

500M
oM . l. .. .
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Source data: Virtu Financial



Taiwan

Volume Curve Intraday Spread (bps)
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M Rolling 12 Months Avg M pecember 2022
Spread Bps
2202 22Q3 22Q4
Apr 22 May 22 Jun 22 Jul22 Aug 22 Sep 22 Oct 22 Nowv 22 Dec 22
firstHalfHour 26.8 27.3 28.1 29.6 27.8 304 26.8 26.6
midday 22.4 22.9 23.4 23.0 323 36.2 30.2 29.2
lastHalfHour 23.0 24.0 24.8 23.2 31.7 33.5 30.0 29.4
One Minute Volatility Bps
firstHalfHour 13.2 13.1 14.5 14.3 15.2 17.3 14.2
midday 7.4 8.3 7.0 7.0
lastHalfHour 8.1 8.7 B.9 8.5 9.9 8.6 8.9
Quotesize in Shares
firstHalfHour 11,310 10,715 10,12€ 9,514 9,385 8,733 10,983
midday 20,329 18,947 17,181 18,826 9,907 8,748 11,547
lastHalfHour 18,389 16,685 18,926 9,781 10,242 12,085

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 Intraday Spread (bps)
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Spread Bps
22Q2 22Q3 22Q4
Apr 22 May 22 Jun22 Jul 22 Aug 22 Sep 22 Oct 22 Nov 22 Dec 22
firstHalfHour 2.8 3.0 3.0 2.7 2.8 3.0 2.9 2.8
midday 2.2 2.4 2.4 2.2 2.2 2.1 2.0 2.1
lastHalfHour 1.9 2.0 1.9 1.8 1.7 1.6 1.6 1.5

One Minute Volatility Bps

firstHalfHour 13.4 16.7 14.8 12.0 13.0 119 10.5 10.5
midday 6.1 8.6 7.1 5.3 6.0 53 4.4 4.8
lastHalfHour 7.8 9.7 8.1 7.0 6.5 6.4 6.0 6.2

Quotesize in Shares

firstHalfHour 415 364 411 545 134 130 141 118
midday 455 393 458 567 138 138 148 121
lastHalfHour 725 672 703 829 242 253 251 251

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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Thailand

Volume Curve Intraday Spread (bps)
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[ Rolling 12 Months Avg [l December 2022

Spread Bps
22Q2 22Q3 22Q4
Apr 22 May 22 Jun22 Jul 22 Aug 22 Sep 22 Oct 22 Nov 22 Dec 22
firstHalfHour 56.5 57.5 60.1 58.0 53.1 54.3 53.7 53.0
midday 55.4 55.9 57.1 59.9 57.8 53.6 54.6 52.4
lastHalfHour 55.9 56.2 57.5 60.0 58.0 54.3 57.8 53.2

One Minute Volatility Bps

firstHalfHour 158.6 54.3 144.1 148.5 55.5 53.8 55.9 53.9 52.9
midday 157.2 155.2 173.0 142.6 52.1 55.0 54.0 51.8
lastHalfHour 56.9 55.4 54.2 51.8

Quotesize in Shares

firstHalfHour 350,199 296,888 309,227 249,174 342,551 249,884 214,286 230,704
midday 568,254 472,504 481,812 563,559 358,044 323,129 360,800 394,877
lastHalfHour 562,618 479,643 473,218 415,479 574,505 336,514 327,846 376,583

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



New Zealand

Average Daily Turnover (Notional USD) = 282
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New Zealand

Volume Curve
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Median used for all metrics
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Source data: Virtu Financial



Singapore

Average Daily Turnover (Notional USD)
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Singapore

Intraday Spread (bps)
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Spread Bps
22 Q2 22Q3 22 Q4
Apr 22 May 22 Jun22 Jul 22 Aug 22 Sep 22 Oct 22 Nov 22 Dec 22
firstHalfHour 20.5 22.2 22.8 23.0 19.6 24.7 24.4 23.9
midday 21.8 23.9 24.4 23.8 25.2 27.3 24.5 23.6
lastHalfHour 21.1 23.9 22.0 21.6 22.9 27.3 23.7 21.5
One Minute Volatility Bps
firstHalfHour 57 8.1 59 6.2 5.5 5.5 6.7 8.1 6.0
midday 4.5 5.8 3.9 5.1 5.4 4.5 4.3 4.5 3.2
lastHalfHour 4.9 57 3.6 4.4 3.9 3.1 2.2 57 2.9
Quotesize in Shares
firstHalfHour 48,491 66,272 58,725 49,988 61,757 71,222 44,097 48,785
midday 159,349 136,036 111,790 155,222 200,856 106,687 110,934 110,585
lastHalfHour 163,525 129,298 102,873 148,883 165,031 121,942 107,844 113,437

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



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

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+852.2846.3553 | CAN+1.416.874.0800 | EMEA+44.20.7670.4066 | US+1.212.444.6250

info@virtu.com | www.virtu.com
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