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The NWM Algo Suite

Leveraging NWM client liquidity - a clear technology differentiator

FX liquidity has significantly deteriorated over the last few years meaning that small tickets can have material market impact
if not appropriately executed.

Client focus has therefore shifted towards a desire to be transparent and reduce market impact and NWM have developed
an algo suite to satisfy this need.

NWM FX execution algos are built around an alternative technology solution which is a differentiator in comparison to the
majority of bank algo providers.

Rather than seeking to take liquidity from, or place orders into external ‘ECN’ venues (Reuters, EBS, Currenex, etc.), our
algos leverage the NWM client franchise using a proprietary liquidity pool (COMS) comprising of internal trading desks and,
more importantly, NWM client flow.

The ‘matching engine’ lets a child order from an algo become part of our market making price which is then shown to our
large client franchise. If any client crosses the spread the algo order takes precedence and is filled first. In many cases up to
100% of the flow is matched off when the algo is run in passive mode.
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NWM Client Order Matching System (COMS)

Many of the NatWest Markets algos focus on passive execution and utilise the Client Order Matching System (COMS).

Offers the ability to submit bids / offers within the spread

* Clients’ bids and offers are incorporated into the NatWest Markets eCOM price.

Limit Order Limit Order

142393

2 ClientBuys | 2 USD (Sells ZAR) £ ClientBuys | 2 USD  (Sells ZAR)

1,000,000 UsD | 1,000,000
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Provides low cost passive algo execution

* Increasingly, clients are looking for algorithms that do not cross the spread, without the brokerage cost of ECNs.

Delivers tighter spreads and less information slippage

* Blends algo interest into NatWest Markets prices to tighten spreads which are then shown out to a large, diverse set of
clients.

Client Order Matching System - Supported Pairs

AUD/JPY AUD/NZD AUD/USD EUR/AUD EUR/CAD EUR/CHF
EUR/GBP EUR/JPY EUR/NOK EUR/PLN EUR/SEK EUR/TRY
EUR/USD GBP/AUD GBP/JPY GBP/USD NOK/SEK NZD/JUSD
USD/CAD USD/CHF USD/CNH USD/HKD USD/JPY USD/MXN
USD/NOK USD/PLN USD/SEK USD/SGD USD/TRY USD/ZAR




NWM Client Order Matching System (COMS)

NWM Client Order Matching System (COMS), a client liquidity pool - our solution to minimising market
impact and maximising spread capture.

Matching Interest in FX Spot
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Peg Clipper

* The Peg Clipper allows the user to execute an order by passively placing successive smaller clips into the Client Order
Matching System (COMS) to capture spread, minimise market impact and reduce signalling risk.

* Users can peg to the reference bid/ mid/ offer and the order level will be updated as the market moves up or down.

* An optional offset can be used to fine tune the order level. The offset can be a positive or negative value, and simply
raises or lowers the peg prices irrespective of whether you are buying or selling.
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Peg Type Characteristics Peg Diagram

« Passive: Bid price if buying / Offer Price if selling +/- offset. -

Captures the maximum amount of spread, minimising market 1(35526
impact and matching against other client flow. An example of the
- Mid: (Offer + Bid) / 2 +/- offset Captures spread whilst . Peg Price
increasing the fill probability and speed of execution. . 0“2'2353 —_— calculation when
' following Bid
- Aggressive: Offer price if buying / Bid Price if selling +/- offset Peg Price (Passive buying /
Orders that need to completed quickly with available liquidity. T ;:ij:et A.ggressiv.e selling)
- Adaptive: Intended to reduce the probability of adverse Bid d 0.2 pips with 0.2 pips offset
1.08450

selection when the market is moving in the orders favour and
increase the probability of exercise when the market is moving
away from the order.

IMPORTANT: There may be periods when the COMS matching engine sees liquidity on external venues (including ECNs) at or better than the order price level, and liquidity
may be taken from those venues. Orders are filled at the price level entered in COMS.




Peg Clipper
User Specified Parameters

Buy/Sell: Direction to trade.

Amount Requested: Total quantity to trade - 500mio USD
max.

Peg Type: Can be ‘Passive’, ‘Mid’, ‘Aggressive’ or ‘Adaptive’
and indicates which side of the order book to use as a
reference price for the peg.

Peg Offset Value: Used to offset the peg order from the
level given by the ‘Peg Type’ This is expressed as an
absolute price.

Peg Clip Size: An optional parameter which when left blank
is set to 5% of the order notional.

No Worse Than Price: An optional parameter where the
model will not buy or sell past a specified rate.

EURUSD Peg Clipper

——

Order Details | Order Changes

|Buy -] ElR ] 10,000,000
[ sel || usp ||
Market Rate: 1.23720
RES.TEST | Peq Clipper &l

Peg Type Passive =

Peg Offset Value ’07
Peq dlip size 1,000,00033
Mo Worse Than 1.2400

Strategy Description

Execute an order by splitting it up into smaller clips, placing each in the
client matching engine

Counterparts | Comment | Request Changes

Provider: [ RBS.TEST |
Trade As: [ RBSCOMP TEST.FOND. A1 |
Extended actions... = Cancel

IMPORTANT: Note that use of the ‘No Worse Than’ price may affect the probability of fills and may result in partial order execution.
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Pegged TWAP

iteratively in COMS.

COMS Parent order sizes up to 500mio USD are supported.

slices (‘Slices’), the length of the slice (‘Time Interval’) or the size of the slice (‘Notional’).

The aim of the ‘Pegged TWAP’ is to execute a large order in smaller slices over a fixed time frame, working orders

Market impact is minimized by breaking the parent order into smaller slices and working each slice as an order in

There are 3 ways to define the characteristics of a slice as shown here The users can choose between the number of

Each slice is placed as a limit order, with the limit price being continually adjusted to a chosen benchmark (the peg

type) and a user defined offset (optional parameter). This ensures that the order level is maintained at the desired

position relative to the market bid or offer as the market moves.

executed by taking liquidity on FX Stream, the prevailing NatWest Markets streaming price.

Peg Type Characteristics

Passive: Bid price if buying / Offer Price if selling +/- offset.
Captures the maximum amount of spread, minimising market Offer
impact and matching against other client flow. 1.08456

Mid: (Offer + Bid) / 2 +/- offset Captures spread whilst
increasing the fill probability and speed of execution. Mid
Aggressive: Offer price if buying / Bid Price if selling +/- offset H0853

Orders that need to completed quickly with available liquidity.

Adaptive: Intended to reduces the probability of adverse _
selection when the market is moving in the orders favour and 1_0%250
increase the probability of exercise when the market is moving

away from the order.

Peg Diagram

PegPrice

1.08452

Peg Offset
_l_w_ 0.2 pips

At the end of each time step the passive peg order may be partially filled. The remaining part of the slice will then be

An example of the
Peg Price
calculation when
following Bid
(Passive buying /
Aggressive selling)
with 0.2 pips offset
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Pegged TWAP

Example Order

User Specified Parameters

Buy/Sell: Direction to trade.

Amount Requested: Total quantity to trade - 500mio USD
max.

Effective Time: Time that the execution starts.
Duration: The length of the execution in HH:MM:SS form.
Expire Time: Time that the execution finshes.

Slice Mode: Choose between the number of slices (‘Slice
Count’), the length of the slice (‘Time Step’) or the size of
the slice (‘Amount per Slice’).

Peg Type: Can be ‘Passive’, ‘Mid’, ‘Aggressive’ or ‘Adaptive’
and indicates which side of the order book to use as a
reference price for the peg.

Peg Offset Value: Used to offset the peg order from the
level given by the ‘Pegging type’ This is expressed in
absolute price units e.g. 0.0001 for 1 pip in EURUSD.

No Worse Than Price: An optional parameter where the
model will not buy or sell past a specified rate.

EURUSD Pegged TWAP

@” Ago Order -
Order Details | Order Changes
By ~|[ EUR x| 60,000,000
sel ~|| usp ||

Market Rate: 1.23683

RBS.TEST | Peqged TWAP |

Start Time " Now

+ QOther 16:3EI:IJEIE:

End Time 17:00:00=
Peg Type Passive v

Peg Offset Value

(" Amount Per Slice 2,000.00032

" Slice Count 10 :32

© Time Step(HHMMSS) | = o] =
Max Spread
No Worse than ’7

- Strateqy Description

Execute an order over a defined time range splitting flow into small
clips, working each clip first in the client matching engine before
aggressing on the NWM eFX price

Counterparts | Comment | Request Changes

Provider: [ RES.TEST =l
Trade As: | RESCOMP.TEST.FOND.AL =
Extended actions... - Cancel Place

User: RBS. Treasurer 1, Company: RESCOMP.TEST fE=]—]w=]| T~ |

IMPORTANT: Note that use of the ‘No Worse Than’ price may affect the probability of fills and may result in partial order execution.
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TWAP

* The ‘TWAP’ is similar to the ‘Pegged TWAP’; but only executes in a price-taking capacity on FX Stream over a defined
time period rather than working orders in the Client Order Matching System (COMS).

* Market impact is reduced by breaking orders into smaller slices to be executed on the NatWest Markets streaming
reference price according to a predetermined schedule.

* All currency pairs available on FX Stream are supported up to order sizes of 500mio USD.

* Time slice orders can be run in any combination of the following currencies: AUD, CAD, CHF, CNH, EUR, GBP, ILS, JPY,
MXN, NOK, NZD, PLN, SEK, SGD, TRY, USD, ZAR.
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@ Trading

UsDIPY Time Slice Filled: 7% Realised VWA 13:45:40 Bought USD/IFY in 1,000,000.00 USD

111. 256 A 111. 258 &

42,000,000.00 USD 111.242 at 111.27 on Stream

Bought USD/IFY in 1,000,000.00 USD
Client Buys USD p at 111.27 on Stream

100,000,000

Start Time 13:41:35 11.26 Bought USD/IPY in 1,000,000,00 USD
at 111.267 on Stream
Duration 00:10:00
Ends: 13:51
2 Bought USDfIPY in 1,000,000.00 USD
at 111.267 on Stream

:16 Bought USD/IPY in 1,000,000.00 USD
at 111.258 on Stream

10 Bought USDfIPY in 1,000,000.00 USD
at 111.252 on Stream




TWAP

Example Order

User Specified Parameters

* Buy/Sell: Direction to trade.

* Notional: Total quantity to trade - 500mio USD max.

* Start time: Date and time that execution starts.

* Duration: How long the execution will run for.

* Slice mode: Choose between the number of slices (‘Slices’),
the length of the slice (‘Time Interval’) or the size of the slice

(‘Notional’).

*  No Worse Than: An optional parameter where the model
will not buy or sell past a specified rate.

EURUSD TWAP

& Algo Order h

Order Details | Order Changes

| sel ~|[ ECR x| 60,000,000

o =l 0 |

Market Rate: 1.23680

RBS.TEST =l TWAP |

Start Time " Now

@ other [e:30:00]
End Time 17:00:00=

+ Amount Per Slice 2,000,000

(" Slice Count ,-::32

(" Time Step(HH:MM:SS) | o= o= o
Max Spread
Mo Worse than

r Strategy Description

Execute an order over a defined time range by splitting flow into small
clips and executing against the NWM eFX Price

Counterparts | Comment | Request Changes

Provider: [ RBS.TEST 2|
Trade As: | RESCOMP.TEST.FOND. A1 |
Extended actions... - Cancel

User: RBS. Treasurer1, Company: RESCOMP.TEST fE=—]wm] T |

IMPORTANT: Note that use of the ‘No Worse Than’ price may affect the probability of fills and may result in partial order execution.
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Limit Pro

* The Limit Pro takes liquidity from external venues up to a user-specified ‘Liquidation Price’ (‘No Worse Than’) without
leaving passive bids or offers on those venues.

* If there is no available liquidity within the liquidation price, the Limit Pro will place passive interest into the NatWest
Markets Client Order Matching System (COMS), automatically varying the order level using a short term momentum
signal to optimise the overall fill rate.

* The maximum order size is dependent on currency pair, ranging from 100mio EUR in EURUSD to smaller sizes in less
liquid pairs. The speed of fill is dependent on liquidity conditions and the parameters set by the user.

* If the algo is being used in a sweeping capacity, by specifying a liquidation price more than 2 bps from mid through the
market, the maximum volume limits in black are enforced. If the algo is not being used in a sweeping capacity (the
liquidation price specified is no more than 2 bps from mid through the top of book), the maximum volume that can be
executed is 300m USD.

Max Limit Pro Order Sizes by Currency Pair (in base millions) - Sweeping

Currency Pair Max Order Size (m) Currency Pair Max Order Size (m) Currency Pair Max Order Size (m)

AUDJPY 30 EURSEK 30 USDCNH 30
AUDNZD 30 EURTRY 30 USDJPY 100
AUDUSD 75 EURUSD 100 USDMXN 75
EURAUD 30 GBPAUD 30 USDNOK 30
EURCAD 30 GBPJPY 30 USDPLN 30
EURCHF 50 GBPUSD 75 USDSEK 30
EURGBP 75 NOKSEK 250 USDSGD 50
EURJPY 50 NZDUSD 50 USDTRY 30

EURNOK 30 USDCAD 75 USDZAR 30
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Limit Pro

Example Order
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User Specified Parameters GBPUSD Limit Pro
* Buy/Sell: Direction to trade. & Ao Order =l
Order Details | Order Changes
* Notional: Total quantity to trade, the maximum order size is ISE" ﬂl aeP ﬂl
Buy - uso -
dependent on currency pair, ranging from 100mio EUR in Vet A L5318
EURUSD to smaller sizes in less liquid pairs.
RES.TEST =l LimitPro |
* Liquidation Price: Required parameter which defines the
cut-off point between passive liquidity provision and e |
Expiry [21:00:00 =

aggressive liquidity taking The shortcuts B, M or O

- Strategy Description

Aggressive strategy, sweeping external liquidity and using COMS
(Client Order Matching System). Execute against external liquidity at or

quuidotion price field with the current market bld, mid or better than the liquidation price. If no liquidity is available at the level,
the limit pro will work the order in our COMS liguidity pool.

(referring to Bid, Mid or Offer) can be used to populate the

offer.

Counterparts | Comment = Request Changes

Provider: [ RES.TEST |
Trade As: [ RBSCOMP.TEST.FOND. A3 =]
Extended actions... ~ Cancel “

User: RBS. Treasurer2, Company: RBSCOMP.TEST =] T

IMPORTANT: Note that use of the ‘Liquidation Price’ may affect the probability of fills and may result in partial order execution.




This material is intended for your sole use and is provided to you on the understanding that, before entering into any transaction referred to in this material, and/or any related transaction (together, the “Transaction”), you will ensure that you fully understand
the potential risks and return of the Transaction and determine whether the Transaction is appropriate for you given your objectives, experience, financial and operational resources, and other relevant circumstances. Nothing in this material constitutes an offer
or invitation to enter into any engagement or transaction or an offer or invitation for the sale, purchase, exchange or transfer of any securities or a recommendation to enter into any transaction, nor is it intended to form the basis of any investment decision.
None of NatWest Markets Plc, NatWest Markets N.V., NatWest Markets Securities Inc. and/or their affiliates (“NatWest Markets”) is soliciting any specific action based on this material. The material does not take into account the particular investment
objectives, financial conditions, or needs of individual clients or whether any transaction is suitable for any particular investor. The remuneration of the author(s) is not directly tied to any transactions performed, or trading fees received, by any entity of the RBS
Group, for example, through the use of commission-based remuneration arrangements.

This material has been prepared by NatWest Markets and has not been prepared in accordance with the legal and regulatory requirements designed to promote the independence of investment research, and is not subject to any prohibition on dealing ahead of
its dissemination. Any views expressed may differ from those of other business units of NatWest Markets. The opinions, commentaries, forecasts, assumptions, estimates, derived valuations and target price(s) or other statements contained in this
communication (the “Views”) are valid as at the date and/or time indicated and are subject to change at any time without prior notice. NatWest Markets does not undertake to update you of such changes. Views expressed herein are not intended to be, and
should not be viewed as advice or as a personal recommendation. The Views may not be objective or independent of the interests of the authors or other NatWest Markets trading desks, who may be active participants in the markets, investments or strategies
referred to in this material. NatWest Markets will not act and has not acted as your legal, tax, regulatory, accounting or investment adviser; nor does NatWest Markets owe any fiduciary duties to you in connection with the Transaction and no reliance may be
placed on NatWest Markets for investment advice or recommendations of any sort. You should make your own independent evaluation of the relevance and adequacy of the information contained in this document and make such other investigations as you
deem necessary including obtaining independent financial advice, before participating in any transaction in relation to the securities referred to in this document. This material is not intended for distribution to, or use by any person or entity in any jurisdiction or
country where such distribution or use would be contrary to local law or regulation. The information contained herein is confidential and may not be given (in whole or part) or otherwise distributed to any other third party without the prior written consent of
NatWest Markets.

NatWest Markets and its affiliates, connected companies, employees or clients may have an interest in financial instruments of the type described in this material and/or in related financial instruments giving rise to potential conflicts of interest which may impact
the performance of such financial instruments. Such interests may include, but are not limited to, (a) dealing in, trading, holding or acting as market-maker or liquidity provider in such financial instruments and any reference obligations; (b) entering into hedging
strategies on behalf of issuer clients and their affiliates, investor clients or for itself or its affiliates and connected companies; and (c) providing banking, credit and other financial services to any company or issuer of securities or financial instruments referred to
herein. NatWest Markets and its affiliates, connected companies, employees or clients may at any time acquire, hold or dispose of long or short positions (including hedging and trading positions) which may impact the performance of a financial instrument.

This material may relate to over-the-counter derivatives (“OTC Derivatives”) in which case you should be aware that OTC Derivatives can provide benefits but may also involve a variety of significant risks. All OTC Derivatives involve risks which include (among
other things) the risk of adverse or unanticipated market, financial or political developments, risks relating to the counterparty, liquidity and other risks of a complex character. In the event that such risks arise, substantial costs and/or losses may be incurred and
operational risks may arise in the event that appropriate internal systems and controls are not in place. Therefore you should also determine whether OTC Derivatives are appropriate for you given your objectives, experience, financial and operational resources,
and other relevant circumstances.

If you enter into an OTC Derivative transaction and decide to close out the transaction, or the transaction otherwise terminates before its scheduled termination date, you may have to pay break costs. These will be calculated by reference to prevailing market
conditions and include any costs incurred by NatWest Markets in terminating any related financial instrument or trading position. Please note that such break costs can be substantial. If you enter into an OTC Derivative transaction for the purposes of hedging a
loan or other debt and you subsequently wish to repay the debt (whether through refinancing or otherwise), you should be aware that it may be necessary for NatWest Markets to terminate the hedging transaction before its scheduled termination date and
satisfy any liabilities that you may have to it with respect to such transaction (including break costs) before NatWest Markets will release any related security that you have provided to it.

This material has been prepared for information purposes only, does not constitute an analysis of all potentially material issues and is subject to change at any time without prior notice. NatWest Markets does not undertake to update you of such changes. Itis
indicative only and is not binding. Other than as indicated, this document has been prepared on the basis of publicly available information believed to be reliable but no representation, warranty, undertaking or assurance of any kind, express or implied, is made
as to the adequacy, accuracy, completeness or reasonableness of this material, nor does NatWest Markets accept any obligation to any recipient to update, correct or determine the reasonableness of such information or assumptions contained herein. NatWest
Markets and each of its respective affiliates accepts no liability whatsoever for any direct, indirect or consequential losses (in contract, tort or otherwise) arising from the use of this material or reliance on the information contained herein. However this shall not
restrict, exclude or limit any duty or liability to any person under any applicable laws or regulations of any jurisdiction which may not lawfully be disclaimed.

In the U.S., this material, to the extent it relates to securities, is intended for distribution only to major institutional investors as defined in Rule 15a-6 of the U.S. Securities Exchange Act of 1934 as amended (excluding documents produced by our affiliates within
the U.S.). This material is not intended as an offer or the solicitation of an offer to buy or sell securities as defined under U.S. securities laws.

Notwithstanding the foregoing (but subject to any applicable federal or state securities laws), NatWest Markets and the recipient may disclose to any and all persons, without limitation, the tax treatment and tax structure of any transaction contemplated hereby
and all materials (including opinions or other tax analyses) relating thereto. IRS Circular 230 Disclosure: NatWest Markets does not provide tax advice. Accordingly, any discussion of U.S. tax matters contained herein (including any attachments) is not intended or
written to be used, and cannot be used, in connection with the promotion, marketing or recommendation by anyone unaffiliated with NatWest Markets of any of the matters addressed herein or for the purpose of avoiding U.S. tax-related penalties.

NatWest Markets Plc is authorised by the Prudential Regulation Authority and regulated by the Financial Conduct Authority and Prudential Regulation Authority and is provisionally registered as a swap dealer with the United States Commodity Futures
Commission. NatWest Markets N.V. is incorporated with limited liability in the Netherlands, authorised and regulated by De Nederlandsche Bank and the Autoriteit Financiéle Markten. It has its seat at Amsterdam, the Netherlands, and is registered in the
Commercial Register under number 33002587. Registered Office: Claude Debussylaan 94, Amsterdam, the Netherlands. Branch Reg No. in England BR001029. NatWest Markets Plc is, in certain jurisdictions, an authorised agent of NatWest Markets N.V. and
NatWest Markets N.V. is, in certain jurisdictions, an authorised agent of NatWest Markets Plc. Securities business in the United States is conducted through NatWest Markets Securities Inc., a FINRA registered broker-dealer (http://www.finra.org), a SIPC member
(www.sipc.org) and a wholly owned indirect subsidiary of NatWest Markets Plc. NatWest Markets Securities Inc. is authorised by NatWest Markets Plc to act as its agent for certain kinds of its activities.

Copyright © 2018 The Royal Bank of Scotland Group plc. All rights reserved.




