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OVERVIEW

Our next generation SOR (MARS) design is a paradigm shift in our trading behavior. It is a mini-algo inside the SOR that
evaluates a wide range of options: from posting deeper in the book or at near touch, to crossing the spread; interacting in
dark and lit venues. The interaction between parent algo strategy and SOR has been tuned such that the SOR has more
discretion when making trading decisions at child order level. We call it SPA logic (SOR Passive Aggressive). SPA is now
enabled for several parent algo strategies.

SOR PASSIVE AGGRESSIVE (SPA) ﬁ

The SPA design allows the SOR to consume various signals along with trading rate expectations to make decisions on
passive posting and/or aggressive spread crossing with the aim of minimizing trading cost.

SPA logic integrates a data-driven and cost-aware approach to execution. It seeks to source the best quality liquidity for a
target trading rate, and is given full discretion over venue selection, timing, liquidity interaction style, price and quantity.
SPA compares overall costs of passive posting versus aggressive spread crossing, picking the more effective options with
respect to execution quality.

These costs depend on factors including but not restricted to parent algo order trading rate, the deviation (if any) from
schedule and the expected realized rate from now until order end (all parameters sent by the algo to the SOR). Parent algo
strategy passes key parameters such as target rate and filled vs target to SPA.

This results in more patient and selective choices at lower rates. All costs are re-evaluated periodically, while the target
rate also adjusts dynamically in real time.

SPA continuously evaluates cost of posting passively deeper in the book, cost of posting at near touch, cost of aggressively
spread crossing at far touch across trading venues.
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m SOR can be accessed in two ways: direct market access (DMA) orders, and underlying slices of the algorithmic trading
strategy (DSA) orders.

Primary exchange in Japan is Tokyo Stock Exchange (TSE).

Non exchange Lit venues in Japan (Proprietary Trading System) include Cboe Japan ALPHA and Japannext.
Dark venues include BNP Paribas’ Proprietary ALP (Dark) and CBOE Japan BIDS.

Access to alternative venues are enabled based on client preferences and consent
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PASSIVE POSTING

To accurately predict passive posting cost, inclusive of signaling and impact, SPA uses gradient boosted trees and multi-
layer perceptrons that consist of either classification or regression trees. These trees build compact and powerful
prediction models and help us capture the interdependencies amongst 50+ input features, providing us extremely stable
prediction quality over time. By exploring multiple price-venue options, SPA obtains a quantitative market-wide view of:

1. Fill Probability (FP): probability of passive order being filled

2. Opportunity Cost (OC): price moving away in the event of order being unfilled

The passive posting cost is then spread capture (weighted by fill probability) combined with opportunity cost when unfilled.
The below diagram illustrates how passive posting model works.
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AGGRESSIVE SPREAD CROSSING @%

One of the innovations core to SPA logic is to work out the alpha signal strength needed to manage a particular trading
rate. Traditional (and costly) urgency-based takes, e.g. catching up when far behind schedule, are statistically zero-alpha
events, with an attached taking cost that is an entire half spread.

SPA maintains real-time updated cost thresholds for spread crossing. As an example, a 2% target rate may correspond to a
20% of the average spread aggressive threshold: this means that a strong alpha of 30% is needed in our favor in such
average spread conditions. In practice, we would also go out opportunistically on less alpha combined with a tighter
instantaneous spread. To compare to passive cost, we simply take the aggressive threshold at the target rate. Therefore, for
the 2% order example, SPA would only submit a passive child order if the total passive cost is at most 20% of spread,
otherwise, it waits for purely opportunistic takes.

TRADING RATE

For passive posting, SPA predicts tradeable passive rate which is a participation rate achievable by being purely passive.
The passive rate provides strong constraints on price-venue optimization. If the target rate is higher than the tradeable
passive rate, SPA will make decision on when to take liquidity in addition to posting passively.

For aggressive spread crossing, the threshold of crossing spread is dynamically decided by target rate. As target rate
increases, the threshold increases (a higher threshold is a weaker condition, allowing more signals to trigger spread
crossing). However, the total passive cost also typically increases.

RISK CONTROL

m SOR is only available to stocks on the primary exchange not suspended, halted nor under special quotation (to prevent
short-term price fluctuation).

m SOR is subject to client level risk controls and BNP Paribas firm level risk controls. Please contact our BNP Cortex
Equities’ coverage team for further details.

m SOR always respects order Llimit price and quantity; there is no overfill as a result of simultaneous executions in multiple venues.

m Venue preference is configurable upon request. Please contact our BNP Cortex Equities’ coverage team for venue
preference and consent letter.

m For an explanation of the order priority/capacity rules applicable to the BNP Paribas ATS, please refer to BNP Paribas
Japan Dark Pool Guidelines: https://www.bnpparibas.jp/en/important-notices/japan-dark-pool-guidelines/

Please contact our BNP Cortex Equities’ coverage team for more details of Cortex Equities Algorithmic Trading Strategies and BNP Paribas Alternative
Trading System.
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