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US Liquidity Landscape

The  US equity market has more than 13 venues with varying pricing structures and market 
share:
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The US market is also organized by tape, based on the primary exchange listing of the security
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Pricing Models

Lit Venue Pricing Model Provider
(Mils)

Taker
(Mils)

NYSE Maker-taker 15 -23
ARCA Maker taker 29 30ARCA Maker-taker 29 -30
Nasdaq PSX Maker-taker 24 -25
Direct Edge X Maker-taker 26 -30
BATS Maker-taker 27 -28
NASDAQ Maker-taker 29 -30
Boston Inverse Maker-taker -18 14
BATS-Y Inverse Maker-taker 0 3
Direct Edge A Inverse Maker-taker -2.5 1.5

Within lit venues, there are two primary pricing models:

Maker-Taker: Liquidity providers get rebates, liquidity takers are charged a fee
Inverse Maker-Taker: Liquidity takers get rebates, liquidity providers are charged a fee

Within dark venues, pricing structures vary by the type of dark pool:

Broker/Dealer Pools: Negotiated through reciprocity, both sides pay a fee

Enhanced Liquidity Provider (ELP) Pools: Option for price Improvement or rebateEnhanced Liquidity Provider (ELP) Pools: Option for price Improvement or rebate 

Block Pools: Tariff structure, usually much higher cost

3
Positive entries represent a rebate. Negative entries represent a cost.



Liquid Markets Analytics

Inverse Pricing – Narrowing Spread

Reg NMS prevents sub-penny spreads for dollar stocks; inverse pricing models effectively reduce 
this

For an aggressive Sell order for 800 shares of a security with liquidity present at NYSE, 
NASDAQ and BX each at the NBBNASDAQ and BX, each at the NBB

NBB: 50.00

BX Bid: 50.0014
NBO: 50.01

NYSE Bid: 49.9977

NASDAQ Bid: 49.9970

Due to inverse pricing structure, BX is the cheapest venue, hence top priority for SOR

Due to liquidity taker fees, NASDAQ is the most expensive venue, hence lowest priority for SOR

Original penny spread is narrowed due to varying pricing models
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Smart Order Router Considerations
In general, SOR routing logic relies on four major factors:

Liquidity: Includes available published liquidity, hidden liquidity as well as venue latency

Costs/Rebates: Pricing structures across lit and dark venues affect aggressive and 
passive orders differently

Latency:y
Significant variation among venues when measured 

Quantitative measures of venue latency include quote lifetimes and quote update 
frequencies
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Performance/Toxicity: 
Passive orders:  Venue toxicity/adverse selection is measured as price reversion post-
execution
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Smart Order Routing: Aggressive Orders

OBJECTIVE: Maximize fill rate, minimize cost

Liquidity: Displayed liquidity is adjusted for venue latency and hidden liquidity estimation

NBB: 50.00
NBB: 50.00

Multipliers 1 1.5 0.5

Exchange Costs: For liquidity available on multiple venues, costs/rebates decide routing logic

NBB: 50.00
BX Bid: 50.0014

NYSE Bid: 49.9977
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NASDAQ Bid: 49.9970
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Smart Order Routing: Passive Orders

OBJECTIVE: Maximize fill rate, minimize cost

Liquidity: Displayed queues are adjusted by multipliers, which are a function of:

Queue Length: Shorter queue lengths are preferableQueue Length: Shorter queue lengths are preferable

Trading Rate: Higher trade rates are preferable

Exchange Costs: Maker-taker venues are preferable
NBO: 50.01

Multiplier  = Queue length x Cost / Trading rate 

For a 700 share passive order:

NBO: 50.01

NBO: 50.01

Allocation 
li
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Multipliers 1 1.5 0.5 policy
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Characteristics of Venue Liquidity

Venue Avg. % of 
NBBO Max. % of NBBO % Time Outside 

NBBO   
% Market 

Share Pricing Model  

NYSE   28% 100% 13% 28% Normal  
ARCA   19% 77% 18% 17% Normal  
Nasdaq PSX 2% 16% 60% 2% Normal (price size)Nasdaq PSX   2% 16% 60% 2% Normal (price-size)  
Direct Edge X  6% 44% 40% 8% Normal  
BATS   12% 50% 25% 13% Normal  
NASDAQ   24% 89% 13% 21% Normal  
Boston   1% 8% 63% 2% Inverse  

Proportion of the NBBO Size: 

BATS-Y   1% 7% 72% 2% Inverse  
Direct Edge A   4% 25% 49% 5% Inverse  

Inverse maker-taker exchanges typically represent a small portion of the total NBBO volume

Probability of Being Outside NBBO: 
Inverse maker-taker exchanges have a higher probability of being outside the NBBO

Provision of Unique Liquidity
Maximum contribution to total NBBO liquidity per venue

For example, the max. contribution of BATS-Y to total NBBO liquidity in the Feb. 2011 in any 
S&P 500 symbol was only 7.13%y y

Inverse maker-taker exchanges rarely provide unique liquidity to the market
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Venue analytics are generated for the month of February 2011 for members of the S&P 500 index
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Venue Quote Dynamics
Quote Turnover

Price Band  NYSE  ARCA PSX  Edge X  BATS  NASDAQ Boston  BATS-Y  Edge A  
< $10 3.9 0.7 5.0 1.5 0.5 1.0 16.7 5.8 8.8 

$10 - $40 1.4 0.9 5.5 1.1 0.8 1.0 2.2 1.9 2.0 
> $40 1 5 1 0 0 7 0 5 0 6 1 0 0 3 0 4 0 9> $40 1.5 1.0 0.7 0.5 0.6 1.0 0.3 0.4 0.9 

Market Share

Price Band  NYSE  ARCA PSX  Edge X  BATS  NASDAQ Boston  BATS-Y  Edge A  

< $10 25.7% 18.7% 1.4% 12.9% 16.6% 34.5% 3.9% 4.2% 9.0%
$10 - $40 17 3% 11 5% 0 7% 4 4% 8 0% 21 1% 1 5% 1 8% 3 7%$10 - $40 17.3% 11.5% 0.7% 4.4% 8.0% 21.1% 1.5% 1.8% 3.7%

> $40 16.3% 16.2% 0.6% 5.1% 9.7% 20.6% 0.9% 1.1% 2.8%

% of Time Spent at 
NBBO

Price Band  NYSE  ARCA PSX  Edge X  BATS  NASDAQ Boston  BATS-Y  Edge A  

< $10 25.7% 18.7% 1.4% 12.9% 16.6% 34.5% 3.9% 4.2% 9.0%
$10 - $40 17.3% 11.5% 0.7% 4.4% 8.0% 21.1% 1.5% 1.8% 3.7%

> $40 16.3% 16.2% 0.6% 5.1% 9.7% 20.6% 0.9% 1.1% 2.8%

Quote turnover: Number of times a quote is fully filled, canceled (Base: NASDAQ)

Lower-priced stocks have larger turnover, more pronounced in the inverse maker-taker venues

Inverse maker-taker exchanges are less likely to be at the NBBO

Inverse maker taker venues have a higher market share in low priced stocksInverse maker-taker venues have a higher market share in low priced stocks

Profitability of taking rebates (in basis points) on low-price stocks is far greater than in higher 
priced stocks which may explain the bias towards low priced stocks in inverse price exchanges
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Venue analytics are generated on February 2011 for members of the S&P 500 index
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Measuring Adverse SelectionMeasuring Adverse Selection

“Positive spread capture”

Passive limit order

“Ad l ti ”
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Adverse Selection for Passive Orders

Venue Avg.  Price 5 Minute VWAP 
Slippage (bps)  

Provider
(Mils)

Taker
(Mils)

Provider 
(Rebate + Price 

Reversion)
(bps)

NYSE 32 7 1 28 15 23 0 82NYSE 32.7 -1.28 15 -23 -0.82
ARCA 36.5 -1.08 29 -30 -0.29
Edge X 36.7 -1.73 26 -30 -1.02
BATS 35.6 -1.17 27 -28 -0.41
NASDAQ 39 2 1 47 29 30 0 73NASDAQ 39.2 -1.47 29 -30 -0.73
Boston 32.9 0.25 -18 14 -0.30
BATS-Y 24.2 -0.15 0 3 -0.15
Edge A 26.1 -0.37 -2.5 1.5 -0.47

Exchanges differ in terms of explicit as well as implicit costs

Implicit adverse selection costs for passive fills are measured as the price reversion or slippage 
against the 5-minute VWAP following the tradeg g

Cheaper-to-take  venues (Boston, Edge A, BATS-Y) have smaller adverse selection for passive fills

Expensive-to-take venues (NASDAQ, ARCA, Edge X) have larger adverse selection for passive 
fills

Adj ti f b t /f f idi li idit th diff b t i h llAdjusting for rebate/fee for providing liquidity, the difference between venues is much smaller
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Venue analytics are generated for the month of February 2011 for members of the S&P 500 index
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Adverse Selection: Time to Reversal
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Whenever a trade happens on a cheap venue, the price is less likely to move because the liquidity in 
more expensive venue provides support 

By the time a trade happens on an expensive venue, liquidity at the cheaper venues is already 
exhausted and the price is likely to move adverselyexhausted, and the price is likely to move adversely

Based on the overall objective, a provider may post in cheap-to-take venues to maximize their fill rate, 
or post in expensive-to-take venue to capture more rebates
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Venue analytics are generated for the month of February 2011 for members of the S&P 500 index
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Trade-offs 

Inverse pricing venues:
Expensive to provide liquidity, cheap to take “paying a premium for queue priority”
High degree of competition for aggressive flow high quote turnover
Low degree of competition for passive flow “need conviction that price is right”
High degree of provider interest in low price “wide spread” stocks
First in the queue, gets first look but very little time to get out the way

Regular pricing venues:
Expensive to take liquidity cheap to provide “paid a premium to compensate for adverse selection”Expensive to take liquidity, cheap to provide paid a premium to compensate for adverse selection
High degree of competition for passive flow high quote  update frequency
Lower degree of competition for aggressive flow “need conviction to cross the spread”
Low latency platform is essential for managing queue priority and adverse selection
L t i th b ti it i h d b t h t it t f t b i fill dLast in the queue, can observe activity in queue ahead but has opportunity cost of not being filled

13
Venue analytics are generated for the month of February 2011 for members of the S&P 500 index
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Implications for Optimal Venue Selection

Passive Orders:

Utilize alpha signals:  High-frequency 

Aggressive Orders:

Utilize alpha signals: Venue selection 
conditional on “aggressi eness” and si ealpha signals can be utilized to indentify 

opportune times to provide liquidity, i.e. 
cash flow, order-book pressure

conditional on “aggressiveness” and size 
of the order

Estimation of Dark Pool Liquidity:
Maximization of fill rate: Allocate and 
dynamically rebalance limit orders based 
on ratio of queue size to trading rate

Maximize hit rate, reduce inadvertent 
signaling and minimize latency

Pinging: Simultaneous access to all 
Adverse Selection: Monitor adverse 
selection of venues can preference 
according to objectives

g g
available liquidity in lit and dark pools

Explicit Costs: Utilize explicit costs as a 
factor in venue selection

Explicit Costs: Utilize explicit costs as a 
factor in the limit order placement 
strategy

factor  in venue selection
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Questions?
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Disclaimer

Nomura is the global marketing name of Nomura Holdings, Inc. (Tokyo) and its direct and indirect subsidiaries worldwide (“Nomura Group”). This material has been issued by the 
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This material is distributed in the European Economic Area by Nomura International Plc which is authorised and regulated by the Financial Services Authority in the UK (“FSA”); in Hong 
Kong by Nomura International (Hong Kong) Limited (“NIHK”) which is regulated by the Hong Kong Securities and Futures Commission; in Japan by Nomura Securities Company Ltd; 
in Australia by Nomura Australia Ltd, which is authorised and regulated by the Australian Securities and Investments Commission (ASIC); in Singapore by Nomura Singapore Ltd; 
and in the United States by Nomura Securities International, Inc. which is a member of NYSE, FINRA and SIPC. This is not a research report, or a research recommendation for the 
purpose of the FSA Rules and the Financial Advisers Act in Singapore, nor is it research under the U.S. securities laws or the rules and regulations thereunder (“U.S. law”), or under 
applicable rules in Hong Kongapplicable rules in Hong Kong.  

Information contained herein is provided for informational purposes only, is intended solely for your use and may not be quoted, circulated or otherwise referred to without our express 
consent. This material should not be considered as an offer to sell or a solicitation of an offer to buy any securities or other products discussed herein where such offer of solicitation 
would be illegal. The information is based on sources we believe to be reliable, but we do not represent that it is accurate or complete, and it should not be relied upon as such.   We 
are not your designated investment adviser and this information is therefore provided on the basis that you have such knowledge and experience to evaluate its merits and risks, and 
are capable of undertaking your own objective analysis of the investment and its suitability to meet your requirements. If you are in doubt as to any aspect of this material, you should 
consult a stockbroker or another licensed securities dealer, a bank manager, a solicitor, an accountant or other professional advisers.  It does not constitute a personal 
recommendation as defined by the FSA, a solicitation or recommendation under U.S. law, or take into account the particular investment objectives, financial situations or needs of 
individual investors. Opinions expressed are current opinions as of the date appearing on this material only and the information, including the opinions, prices and yields contained 
herein, are subject to change without notice.

While all reasonable care has been taken to ensure that the information contained herein is not untrue or misleading at the time of publication, no representation, warranty or undertaking, 
expressed or implied, is made and no responsibility or liability is accepted by the Nomura Group and/or its directors, officers and employees as to the accuracy, completeness, 
merchantability or fitness for a particular purpose of the information contained herein or any other information provided by any other person in connection with the information 
described herein or their distribution or for the results obtained from the use of this information.  Nomura Group and/or its directors, officers and employees do not accept any liability 
whatsoever for any loss or damage (including, without limitation, direct, indirect or consequential loss or loss of profits or loss of opportunity) suffered by you or any third party in 
connection with the use of this material or its content.  

Nomura also may have acted as an underwriter of such securities or other products discussed in this material, and may currently be providing investment banking services or other services 
(including acting as advisor, manager or lender) for or solicit investment banking or other business to the issuers of such securities or products. Nomura and/or its officers, directors 
and employees, including persons, without limitation, involved in the preparation or issuance of this material may, from time to time, have long or short positions in, and buy or sell, the 

iti d i ti (i l di ti ) th f f i ti d h i l t d iti d i ti I dditi th N G t k t ksecurities, or derivatives (including options) thereof, of companies mentioned herein, or related securities or derivatives. In addition, the Nomura Group may act as a market maker 
and principal, willing to buy and sell certain of the securities of companies mentioned herein.  Further the Nomura Group may buy and sell certain of the securities of companies 
mentioned herein, as agent for its clients.  One or more directors, officers and/or employees of Nomura Group may be a director or the issuer of the securities mentioned in this 
material.  The Nomura Group may have managed or co-managed a public offering of the securities for any issuer mentioned in this material within the last three years.  Nomura Group 
enters into transactions on an arm’s length basis and does not act as advisor or fiduciary to its counter parties except where a law, rule or written agreement expressly provides 
otherwise.  Nomura manages conflicts identified through the following: their Chinese Wall, confidentiality and independence policies, maintenance of a Stop List and a Watch List, 
personal account dealing, trading or investment rules, policies and procedures for managing conflicts of interest arising from the allocation and pricing of securities and impartial 
investment research and disclosure to clients via client documentation.

NIHK does not hold an Australian financial services licence as it is exempt from the requirements to hold this licence in respect of the financial services it provides to you.  Any information 
provided herein may have been prepared in accordance with regulatory requirements which differ from Australian laws. The securities described herein may not have been registeredprovided herein may have been prepared in accordance with regulatory requirements which differ from Australian laws.  The securities described herein may not have been registered 
under the U.S. Securities Act of 1933, and, in such case, may not be offered or sold in the United States or to U.S. persons unless they have been registered under such Act, or 
except in compliance with an exemption from the registration requirements of such Act.  Unless governing law permits otherwise, you may be required to contact a Nomura Group 
entity in your home jurisdiction if you want to use our services in effecting a transaction in the securities mentioned in this material. 

No part of this material may be (i) copied, photocopied, or duplicated in any form, by any means, or (ii) redistributed without our prior express consent. Further information on any of the 
securities mentioned herein may be obtained upon request.  If this publication has been distributed by electronic transmission, such as e-mail, then such transmission cannot be 
guaranteed to be secure or error-free as information could be intercepted, corrupted, lost, destroyed, arrive late or incomplete, or contain viruses. The sender therefore does not 
accept liability for any errors or omissions in the contents of this publication, which may arise as a result of electronic transmission. If verification is required, please request a hard-
copy version.

16June 17, 2011© Nomura Holding America Inc.



Liquid Markets Analytics

17June 17, 2011© Nomura International plc


