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First of all, let’s give a nice round of applause to all market participants on Monday. And by nice | mean more
like the warmhearted ovation from a "filmed before a live studio audience" sitcom as opposed to a genial,
drops-a-2-footer-for-par golf clap from a sparse gallery.

In May 2010, when the Dow dropped 900 points, traders were quick to recognize it as a synthetic event.
Markets just weren't built to move that far that fast. On Monday, although fundamentals were clearly the
driver, markets had similar percentage swings in both directions in slightly longer time frames. It's amazing
how only five years on from that seminal event, the speed, capacity and robustness of market centers have
grown and matured to expertly handle such volume and volatility.

Let’'s hope this is another positive sign of our market structure resiliency.
Of course, not all participants benefited equally from the burst in liquidity. Some venues appeared to capture

more of the surge than others. Breaking the volumes down tape-by-tape, an interesting
picture emerges relative to where orders are routed when market become unstable.

Tape A Shares
Market Participant| 8/24 MTD Diff % Change
BATS BYX (¥) 3.9% 4.1% 0.2% 37%
BATS BZX (Z)] 7.2% B6.1% 1.2% 19.3%
CHX (M) 0.2% 0.3% 0.1% -36.9%
EDHGA (1)) 2.4% 2.5% 0.2% -6.2%
EDGX (k)| 6.6% 6.4% 0.2% 0%
NASDAG (0] 14.8% 13.3% 1.5% 11.5%
MASDAC BX (B 1.9% 1.9% 0.0% 0.1%
MNASDAC PSX (X) 1.0% 0.9% 0.1% 11.2%
MYSE [N)| 25.1% 23.8% 1.2% 5.2%
MYSE Arca (P)|  8.3% 8.2% 0.1% 0.8%
NYSE MEKT (A} 0.0% 0.0%% 0.0% 0.0%
MASDAQ TRF (DQ)|  25.0% 28.7% -3.6% -12.7%
MYSE TRF (DM) 3.7% 3.9% 0.2% 5.3%

Tape A

The largest of all markets, Tape A represent volumes executed in NYSE-listed securities. With 6.6 billion
shares traded as compared to the average 3.8 billion daily for the month, Tape A volumes were up 74%. Total
market volumes on Monday were up 92% (14.2 billion vs 7.4 billion), so NYSE-listed names lagged just a bit.

The clear winners for Tape A flow were NASDAQ and BATS BZX gaining 1.5% and 1.2% market share,
respectfully. The NYSE also gained 1.2% in their own names, a nice bump but not as big of percentage move
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as the other two venues. The redistribution of this flow mainly came from volumes shifting off the TRFs which
dropped a combined 3.8% in market share. Both NASDAQ and NYSE TRFs report trades that occur in venues
that are not exchanges. This includes dark pool trades and orders internalized by broker dealers on their
“upstairs” trading desks. On average, internalized flow accounts for around 66% of the TRF and dark pools
roughly the other one-third.

Tape B
Tape B Shares
Market Participant 8/24 MTD Diff ¥ I:M'IE
BATSBYX (v)| 4.4% | so% | 06% | -11.3%
BATSBZX(Z)| 10.4% | 8.a% | 19% | 228%
cHX (M| 11% | 10% | 01% | 83%
EDGA Q| 3.3% | 36% | 03% | 04%
EDGX (K 9.1% 9.3% 0.2% -2.5%
nasoaQ(a) 12.1% | 9.7% | 2.5% | 25.5%
NASDAGLEX (B 24% | 26% | 02% | -60%
NASDAQPSX (X)|  14% | 11% | 02% | 192%
NYSEINI[ Do% | 00% | oo | 00%
NYsEMKT (Al 04% | 06% | 02% | 0.8%
NYSE Arca (P)|  23.6% | 205% | 3.1% | 15.0%
NASDAQTRF (DQ)| 29.1% | 351% | -6.0% | -17.2%
NYSETRF (DN)| 2.7% | 3.0% | -0.3% | 9.8% [Traditionally the market for AMEX and regional exchange-

listed securities, today Tape B largely represents ETF volumes most of which are listed on ARCA. Tape B was
the big winner with volumes on 8/24 jumping to 4.1 billion shares as compared to the MTD average of 1.6
billion, or a 156% increase.

Again, the TRFs dropped during this burst in volatility, losing 6.3% of the market share. BATS BYX didn’t fare
so well either, drifting 0.6% lower for the day. Counterbalancing this decline, ARCA, NASDAQ and BATS BZX
made the largest gains. ARCA benefited from a jump in their listed names by picking up 3.1% of the volume
while the NADSAQ and BATS BZX grabbed 2.5% and 1.9%, respectively.

Tape C Shares
Market Participant|  8/24 MTD Diff % Change |
BATS BYX [¥)| 3.8% 3.9% -0.1% -3.6%
BATSBZX (Z)] 7.7% 6.E8% 1.0% 14.3%
CHX (M)|  05% 0.3% 0.2% a44.9%
EDGA [1)| 2.4% 2.5% 0.1% -2.2%
EDGX (K]  9.6% 10.0% -0.4% -3.7%
MASDAG (@) 28.7% 25.0% 3.8% 15.1%
MASDAC BX (B)| 2.2% 2.1% 0.1% 4.1%
MASDAC PSX (¥}  1.0% 1.0% 0.1% B.E%
MYSE (M) DO0% 008 0.0% 0.0%
MYSE Arca (P}  11.7% 11.6% 0.1% 0.8%
NYSE MKT (A}  0.2% 0.2% 0.0% 0.3%
MASDAQ TRF (DQ)| 2B.1% 32.5% -4.4% -13.5%
MYSE TRF (DM)| 4.0% 4.75% 0.1% -3.5%

Tape C

Finally, Tape C represents the volumes in all NASDAQ-listed securities. Tape C had a similar pop in volumes to
Tape A, with a 74% increase as 3.5 billion shares executed on 8/24 as compares to 2.0 for the month.

Again, the pattern is clear. TRF volumes in aggregate dropped 4.5% while the NASDAQ and BATS BZX gained
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a like amount combined (4.8%). As with Tape A and B, the exchange that listed the names on each Tape had
significant pops in volume with BZX consistently riding the coattails.

All Tapes
All Tapes
Market Participant| 8/24 MTD Diff % Change

BATS BZX (2)| 8.2% B.5¥% 1.5% 22.0%
MASDAC PAX (X)) 1.1% 1.0% 0.1% 15.1%
MYSE Arca (P)| 13.5% 1L8% 1.7% 14.6%
MASDAG (Q)f 17.5% 15.7% 1.8% 11.8%

CHY (M)|  0.5% 0.5% 0.0% 10.1%

MASDAQ BX (B}  2.1% 2.1% 01075 0.9%

EDGX (K)| 8.0% B.0% 0.1% 0.8%

EDGA () 2.7% 2.8% -0.1% -4.1%

MYSE (M) 11.7% 12.3% -0.6% -4.5%

BATS BYX (v)| 4.0% 4.2% -0.2% -4.7%

NYSE MKT (A)] 0.2% 0.2% 0.0 -7.0%
MASDAQ TRF (DO)| 26.9% 3L1% -1.1% -13.3%
MYSE TRF (DM)| 3.5% 3.8% 0.3% -7.6%

Summing Up and Drilling Down

On the surface, the headlines will read that dark pools and upstairs trading were dragged to the corner for a
time out while panicky retail investors and aggressive professional traders attempted to move their flow
through displayed venues. Although, this is generally true, when we drill down into the venues where the flow
increased, the picture shifts from a pixelated selfie to a more refined portrait of order routing hierarchy in
tumultuous times.

Flight to Certainty

With stories of record days for high frequency firms like Virtu, many would assume that order flow on Monday
would have dramatically increased in inverted pricing exchanges where liquidity providers pay exchanges to
post their orders. The story goes like this: HFT pays to posts flow to inverted exchanges. Brokers remove from
inverted exchanges so they can receive a rebate. Since HFT orders increased as the markets bungeed off a
cliff and bounced around, logic dictates that volumes in inverted exchanges like EDGA, BYX and BX would
pop. But looking at the numbers, inverted pricing exchanges actually lost a modest 3% market share during
Monday’s trading.

In fact, it was the primary listing exchanges and BATS (traditionally priced exchange) BZX that picked up the
most flow. Essentially, what we witnessed was a flight to certainty. In highly volatile environments, the need
to get completed with immediacy (and presumably at a better price now then later) overrides the incentives
of inverted pricing markets for both the provider and remover.

Essentially, when spreads are a penny and liquidity piles up on both sides of the market, gamesmanship in
gueue positioning drives flow to inverted venues. When liquidity becomes less stable, the certainty of
completion takes center stage.
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In this respect, HFT firms and (the more sophisticated) broker dealers have built mature, dynamic routing
configurations which regulate order flow based on market conditions. HFT have finely calibrated their flow
based on the bid-ask spread. As spreads widen beyond a penny, the economic advantages of inverted pricing
diminish and risk increases. For brokers, volatile markets limit their effective use of benchmark algos (e.qg.
VWAP) or dark pool/liquidity seeking strategies that sprinkle multiple orders across venues on the primary
side of the NBBO or within the spread. In lieu of passive order placement, traders "go manual" and drive most
of their orders through aggressive smart order routers.

For brokers, not only do inverted venues lose their appeal, but so do many non-displayed pools. By their
nature, dark pools forgo certainty for anonymity. So, in these market conditions, it's no surprise dark pools
volumes will contract. But, behind the order routing curtain, we are likely to find out that not all dark pools
will suffer the same fate equally.

Dark Pools Drivers Not So Black and White

| have written before about the generic nature of most dark pool liquidity. In short, many broker dark pools
are populated with flow from other broker dealers' algos and HFT firms. Although this may not vary greatly
from the liquidity available in displayed markets, the important differentiator is that your likelihood of getting
filled against a quote in the displayed market (with a good SOR) is 95% or higher, where most dark pool hit
rates clock in at less than 5%.

Given the unpredictability of Monday’s market, most participants were likely to reduce their overall exposure
to dark pools. But when the dust settles, we may see a separation in the usage pattern for this week toward
a few of the larger and/or unique venues and away from the long tail of the generic ones.

No doubt, the smaller pools are the first to be culled. Of the 37 dark pools active in June, 7 traded over 50
million shares while 14 traded under 5 million a day. Routing to a venue that has a 1% hit rate and 0.1% of
market share, makes little sense in normal markets and less in volatile times. Of the larger pools, the venues
that can secure positioning in brokers routing tables as legitimate sources of liquidity will hold market share
versus the ones that lack definable characteristics and show explicit value. IEX has already achieved that
status. A peek at Monday'’s volumes shows their market share of 1.4%, in line with their position earlier in the
month and before the market quake. It will be interesting to see what other dark pools holds their ground
when the FINRA data for this week is eventually published (i.e. likely fodder for another blog post).

One final note: in these whippy markets, block venues will likely suffer in the short term. The silver lining,
though, should be an eventual boost in institutional volumes after the dust settles and money managers
unload unwanted or put on opportunistic, larger positions. There will always be a place for block trading
platforms to pair natural liquidity, but for the next few days, while PMs rush back from their summer homes,
blocks will be taking a vacation.

All data from BATS Market Volume Summary http://www.batstrading.com/market_data/daily _volume/
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Coalition Greenwich, a division of CRISIL, an S&P Global Company, is a leading global provider of strategic
benchmarking, analytics and insights to the financial services industry.

We specialize in providing unique, high-value and actionable information to help our clients improve their
business performance.

Our suite of analytics and insights encompass all key performance metrics and drivers: market share, revenue
performance, client relationship share and quality, operational excellence, return on equity, behavioral
drivers, and industry evolution.

About CRISIL

CRISIL is a leading, agile and innovative global analytics company driven by its mission of making markets
function better. It is majority owned by S&P Global Inc., a leading provider of transparent and independent
ratings, benchmarks, analytics, and data to the capital and commodity markets worldwide.

CRISIL is India’s foremost provider of ratings, data, research, analytics, and solutions with a strong record of
growth, culture of innovation, and global footprint.

It has delivered independent opinions, actionable insights and efficient solutions to over 100,000 customers
through businesses that operate from India, the U.S., the U.K., Argentina, Poland, China, Hong Kong, and
Singapore.

For more information, visit www.crisil.com

Disclaimer and Copyright

This Document is prepared by Crisil Coalition Greenwich, which is a part of Crisil Ltd, a company of S&P
Global. All rights reserved. This Document may contain analysis of commercial data relating to revenues,
productivity and headcount of financial services organisations (together with any other commercial
information set out in the Document). The Document may also include statements, estimates and projections
with respect to the anticipated future performance of certain companies and as to the market for those
companies’ products and services.

The Document does not constitute (or purport to constitute) an accurate or complete representation of past or
future activities of the businesses or companies considered in it but rather is designed to only highlight the
trends. This Document is not (and does not purport to be) a comprehensive Document on the financial state
of any business or company. The Document represents the views of Crisil Coalition Greenwich as on the date
of the Document and Crisil Coalition Greenwich has no obligation to update or change it in the light of new or
additional information or changed circumstances after submission of the Document.

This Document is not (and does not purport to be) a credit assessment or investment advice and should not
form basis of any lending, investment or credit decision. This Document does not constitute nor form part of
an offer or invitation to subscribe for, underwrite or purchase securities in any company. Nor should this
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Document, or any part of it, form the basis to be relied upon in any way in connection with any contract
relating to any securities. The Document is not an investment analysis or research and is not subject to
regulatory or legal obligations on the production of, or content of, investment analysis or research.

The data contained in the Document is based upon a particular bank’s scope, which reflects a bank’s data
submission, business structure, and sales revenue Reporting methodology. As a result, any data contained in
the Document may not be directly comparable to data presented to another bank. For franchise
benchmarking, Crisil Coalition Greenwich has implemented equal ranking logic on aggregate results i.e., when
sales revenues are within 5% of at least one competitor ahead, a tie is shown and designated by = (where
actual ranks are shown). Entity level data has no equal ranking logic implemented and therefore, on occasion,
the differences between rank bands can be very close mathematically.

The data in this Document may reflect the views reported to Crisil Coalition Greenwich by the research
participants. Interviewees may be asked about their use of and demand for financial products and services
and about investment practices in relevant financial markets. Crisil Coalition Greenwich compiles the data
received, conducts statistical analysis and reviews for presentation purposes to produce the final results.

THE DOCUMENT IS COMPILED FROM SOURCES CRISIL COALITION GREENWICH BELIEVES TO BE RELIABLE.
CRISIL COALITION GREENWICH DISCLAIMS ALL REPRESENTATIONS OR WARRANTIES, EXPRESSED OR IMPLIED,
WITH RESPECT TO THIS DOCUMENT, INCLUDING AS TO THE VALIDITY, ACCURACY, REASONABLENESS OR
COMPLETENESS OF THE INFORMATION, STATEMENTS, ASSESSMENTS, ESTIMATES AND PROJECTIONS, ANY
WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE ARISING OUT OF THE USE OF
ALL OR ANY OF THIS DOCUMENT. CRISIL COALITION GREENWICH ACCEPTS NO LIABILITY WHATSOEVER FOR
ANY DIRECT, INDIRECT OR CONSEQUENTIAL LOSS OR DAMAGE OF ANY KIND ARISING OUT OF THE USE OF ALL
OR ANY OF THIS DOCUMENT.

Crisil Coalition Greenwich is a part of Crisil Ltd., an S&P Global company. ©2026 Crisil Ltd. All rights reserved.



