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Introduction — FX Liquidity An Empirical Study

/

—

1.  FXliquidity has decreased going into 2015 and this has been observed by trading
desks and throughout the investment industry. The Scandinavian currency pairs in
particular have become much more illiquid.

=  After a long period of low volatility and spread compression in FX, we are
witnessing increased FX volatility since mid 2014.

=  Events such as the SNB’s removal of the EURCHF floor on January 15" have
also imposed specifically large intraday currency moves.

2.  Effective February 15th, WMR changed the calculation window for its benchmarks
from 1 minute to 5 minutes.

= How has this impacted FX liquidity? The answer to this question deserves an
extensive debate enlightening fundamental market changes, including liquidity
fragmentation, regulatory reforms and decreased risk mandates in principal
market making.
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Introduction — FX Liquidity An Empirical Study
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Currency liquidity is highly fragmented across a range of electronic trading venues and
by voice. This study aims to estimate the actual numbers behind these facts and
observations through ECN data.

The analysis quantifies:

= Volume distributions, volatility and spreads across time zones and currency pairs.
Changes going into 2015.

= An overview of liquidity conditions and changes around 4pm London post the
WMR changes since mid February. Included is also a study of the liquidity
conditions around the ECB fixing.
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1) FX Liquidity — Indicative Spread Changes over the last 4 years

/

This chart displays evolution of monthly average indicative spreads (inner bid/offer*)
on primary ECNs. For each currency the spreads are normalized with the average
over the full period.

Following a period of spread compression and low volatility, we have seen spreads
widen since the later part of 2014 and in 2015. For example, end of October last year
the BOJ announced quantitative easing (QE), and the FOMC ended QE that same
month. We have thus seen increased volatility and re-ignited market reactions to
macro data and events. Specifically, the removal of the EURCHF floor the 15th of Jan
contributed to the significant spread widening in January.
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Source: BNP Paribas, Primary electronic trading venues.
*Average 8am — 6pm London Time
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1) FX Liquidity — 2014 vs 2015 YTD
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2) FX Liquidity & the new WMR Fixing

/

= FSB's "Final Report on Foreign Exchange Benchmarks" published in
Sept. 2014 made a number of key recommendations with regards to
the WMR Fixing

= Effective February 15th, WMR changed the calculation window for its
benchmarks from 1 minute to 5 minutes.

= Observations:

= Traded volumes are now equally distributed over the entire 5
minute interval instead of only 1 minute.

= More automated algorithms are now executing WM orders.

—
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A) FX Liquidity & the new WMR Fixing

/

EURUSD Sep 15! 2014 — Jan 14% 2015
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A) EURUSD — Before and After WMR Calculation Window Change
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EURUSD Sep 15" 2014 — Jan 14t 2014
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B) FX Liquidity & ECB Fixing

/
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DISCLAIMERS - Please see important disclosures in the text of this report.

This document is sales and trading communication. It does not purport to be an exhaustive analysis, and may be subject to conflicts of interest resulting from
interaction with sales and trading which could affect the objectivity of this report. This document is a marketing communication. It is not independent
investment research. It has not been prepared in accordance with legal requirements designed to provide the independence of investment research, and is not
subject to any prohibition on dealing ahead of the dissemination of investment research.

The information and opinions contained in this report have been obtained from, or are based on, public sources believed to be reliable, but no representation or warranty,
express or implied, is made that such information is accurate, complete or up to date and it should not be relied upon as such. This report does not constitute an offer or
solicitation to buy or sell any securities or other investment. Information and opinions contained in the report are published for the assistance of recipients, but are not to be
relied upon as authoritative or taken in substitution for the exercise of judgement by any recipient, are subject to change without notice and not intended to provide the sole
basis of any evaluation of the instruments discussed herein. Any reference to past performance should not be taken as an indication of future performance. To the fullest
extent permitted by law, no BNP Paribas group company accepts any liability whatsoever (including in negligence) for any direct or consequential loss arising from any use
of or reliance on material contained in this report. All estimates and opinions included in this report are made as of the date of this report. Unless otherwise indicated in this
report there is no intention to update this report. BNP Paribas SA and its affiliates (collectively “BNP Paribas”) may make a market in, or may, as principal or agent, buy or
sell securities of any issuer or person mentioned in this report or derivatives thereon. Prices, yields and other similar information included in this report are included for
information purposes. Numerous factors will affect market pricing and there is no certainty that transactions could be executed at these prices.

BNP Paribas may have a financial interest in any issuer or person mentioned in this report, including a long or short position in their securities and/or options, futures or other
derivative instruments based thereon, or vice versa. BNP Paribas, including its officers and employees may serve or have served as an officer, director or in an advisory
capacity for any person mentioned in this report. BNP Paribas may, from time to time, solicit, perform or have performed investment banking, underwriting or other services
(including acting as adviser, manager, underwriter or lender) within the last 12 months for any person referred to in this report. BNP Paribas may be a party to an agreement
with any person relating to the production of this report. BNP Paribas, may to the extent permitted by law, have acted upon or used the information contained herein, or the
research or analysis on which it was based, before its publication. BNP Paribas may receive or intend to seek compensation for investment banking services in the next three
months from or in relation to any person mentioned in this report. Any person mentioned in this report may have been provided with sections of this report prior to its
publication in order to verify its factual accuracy.

BNP Paribas is incorporated in France with limited liability. Registered Office 16 Boulevard des Italiens, 75009 Paris. This report was produced by a BNP Paribas group
company. This report is for the use of intended recipients and may not be reproduced (in whole or in part) or delivered or transmitted to any other person without the prior
written consent of BNP Paribas. By accepting this document you agree to be bound by the foregoing limitations.

Certain countries within the European Economic Area:

This report is solely prepared for professional clients. It is not intended for retail clients and should not be passed on to any such persons. This report is non-independent
research and has been approved for publication in the United Kingdom by BNP Paribas London Branch. BNP Paribas London Branch (registered office: 10 Harewood
Avenue, London NW1 6AA; tel: [44 20] 7595 2000; fax: [44 20] 7595 2555) is authorised by the Autorité de Contrdle Prudentiel and the Prudential Regulation Authority and
subject to limited regulation by the Financial Conduct Authority and Prudential Regulation Authority. Details about the extent of our authorisation and regulation by the

Prudential Regulation Authority, and regulation by the Financial Conduct Authority are available from us on request. BNP Paribas London Branch is registered in England
\
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This report has been approved for publication in France by BNP Paribas SA, incorporated in France with Limited Liability and is authorised by the Autorité de Contrle Prudentiel
et de Résolution (ACPR) and regulated by the Autorité des Marchés Financiers (AMF) whose head office is 16, Boulevard des Italiens 75009 Paris, France.

This report is being distributed in Germany either by BNP Paribas London Branch or by BNP Paribas Niederlassung Frankfurt am Main , a branch of BNP Paribas S.A. whose
head office is in Paris, France. BNP Paribas S.A. — Niederlassung Frankfurt am Main, Europa Allee 12, 60327 Frankfurt is authorised and supervised by the Autorité de Contréle
Prudentiel and it is authorised and subject to limited regulation by the Bundesanstalt fiir Finanzdienstleistungsaufsicht (BaFin).

United States: This report is being distributed to US persons by BNP Paribas Securities Corp., or by a subsidiary or affiliate of BNP Paribas that is not registered as a US
broker-dealer to US major institutional investors only. BNP Paribas Securities Corp., a subsidiary of BNP Paribas, is a broker-dealer registered with the U.S. Securities and
Exchange Commission and a member of the Financial Industry Regulatory Authority and other principal exchanges. For the purposes of, and to the extent subjectto, § § 1.71
of the U.S. Commaodity Exchange Act, this report is a general solicitation of derivatives business. BNP Paribas Securities Corp. accepts responsibility for the content of a report
prepared by another non-U.S. affiliate only when distributed to U.S. persons by BNP Paribas Securities Corp.

Israel: BNP Paribas does not hold a licence under the Investment Advice and Marketing Law of Israel, to offer investment advice of any type, including, but not limited to,
investment advice relating to any financial products

Japan: This report is being distributed to Japanese based firms by BNP Paribas Securities (Japan) Limited or by a subsidiary or affiliate of BNP Paribas not registered as a
financial instruments firm in Japan, to certain financial institutions defined by article 17-3, item 1 of the Financial Instruments and Exchange Law Enforcement Order. BNP
Paribas Securities (Japan) Limited is a financial instruments firm registered according to the Financial Instruments and Exchange Law of Japan and a member of the Japan
Securities Dealers Association and the Financial Futures Association of Japan. BNP Paribas Securities (Japan) Limited accepts responsibility for the content of a report
prepared by another non-Japan affiliate only when distributed to Japanese based firms by BNP Paribas Securities (Japan) Limited. Some of the foreign securities stated on this
report are not disclosed according to the Financial Instruments and Exchange Law of Japan.

This document is being distributed to Japanese based firms by BNP Paribas Tokyo Branch. BNP Paribas Tokyo Branch is a Registered Financial Institution, Kanto Finance
Bureau-Kinsho-#98, and a member of the Japan Securities Dealers Association and the Financial Futures Association of Japan.

Hong Kong: This report is being distributed in Hong Kong by BNP Paribas Hong Kong Branch, a branch of BNP Paribas whose head office is in Paris, France. BNP Paribas
Hong Kong Branch is registered as a Licensed Bank under the Banking Ordinance and regulated by the Hong Kong Monetary Authority. BNP Paribas Hong Kong Branch is also
a Registered Institution regulated by the Securities and Futures Commission for the conduct of Regulated Activity Types 1, 4 and 6 under the Securities and Futures Ordinance.

For the purpose of distribution in Hong Kong, this document is directed at “professional investors” as defined in the Securities and Futures Ordinance. BNP Paribas Hong Kong
Branch is registered as a Licensed Bank under the Banking Ordinance and regulated by the Hong Kong Monetary Authority. BNP Paribas Hong Kong Branch is also a
Registered Institution regulated by the Securities and Futures Commission for the conduct of Regulated Activity Types 1, 4 and 6 under the Securities and Futures Ordinance.
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Australia: This material, and any information in related marketing presentations (the Material), is being distributed in Australia by BNP Paribas ABN 23 000 000 117, a branch of
BNP Paribas 662 042 449 R.C.S., a licensed bank whose head office is in Paris, France. BNP Paribas is licensed in Australia as a Foreign Approved Deposit-taking Institution
by the Australian Prudential Regulation Authority (APRA) and delivers financial services to Wholesale clients under its Australian Financial Services Licence (AFSL) No. 238043
which is regulated by the Australian Securities & Investments Commission (ASIC).The Material is directed to Wholesale clients only and is not intended for Retail clients (as both
terms are defined by the Corporations Act 2001, sections 761G and 761GA). The Material is subject to change without notice and BNP Paribas is under no obligation to update
the information or correct any inaccuracy that may appear at a later date.

Singapore: BNP Paribas Singapore Branch is regulated in Singapore by the Monetary Authority of Singapore under the Banking Act, the Securities and Futures Act and the
Financial Advisers Act. This document may not be circulated or distributed, whether directly or indirectly, to any person in Singapore other than (i) to an institutional investor
pursuant to Section 274 of the Securities and Futures Act, Chapter 289 of Singapore ("SFA"), (ii) to an accredited investor or other relevant person, or any person under Section
275(1A) of the SFA, pursuant to and in accordance with the conditions specified in Section 275 of the SFA or (iii) otherwise pursuant to, and in accordance with the conditions of,
any other applicable provisions of the SFA.

Brazil: This document was prepared by Banco BNP Paribas Brasil S.A. or by its subsidiaries, affiliates and controlled companies, together referred to as "BNP Paribas", for
information purposes only and do not represent an offer or request for investment or divestment of assets. Banco BNP Paribas Brasil S.A. is a financial institution duly
incorporated in Brazil and duly authorized by the Central Bank of Brazil and by the Brazilian Securities Commission to manage investment funds. Notwithstanding the caution to
obtain and manage the information herein presented, BNP Paribas shall not be responsible for the accidental publication of incorrect information, nor for investment decisions
taken based on the information contained herein, which can be modified without prior notice. Banco BNP Paribas Brasil S.A. shall not be responsible to update or revise any
information contained herein. Banco BNP Paribas Brasil S.A. shall not be responsible for any loss caused by the use of any information contained herein.

Some or all the information reported in this document may already have been published on
© BNP Paribas (2015). All rights reserved.
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