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2014 Event Recap 
 

The Fifth annual Global Volatility Summit 

(“GVS”) took place on April 3rd in New York 

City. Ten volatility and tail hedge managers 

hosted an audience of over 370 people.  

 

Keynote speakers.  

Malcolm Gladwell, bestselling author and staff 

writer for The New Yorker, presented a 

keynote speech that was extremely thought 

provoking.  

John Coates, Ph.D., Research Fellow at 

Cambridge University, gave an insightful talk 

on the effects of volatility on the body. 

 

Managers. The following managers 

participated at the event. 
 

BlueMountain Capital 

Capstone Investment Advisors 

Capula Investment Management 

Fortress Investment Group 

Forty4 Asset Management 

Ionic Capital Management 

JD Capital Management 

Parallax Volatility Advisors 

Pine River Capital Management 

Saiers Capital 

Questions?  

Please contact 

info@globalvolatilitysummit.com 

 

 

2014 May research piece 

The Global Volatility Summit is a dynamic community of managers, 

investors, and industry experts, with the focused goal of educating 

the investment community about volatility strategies and the roles 

they can play in institutional investment portfolios. 

Thanks in large part to our managers and event sponsors; the 5th 

Annual Global Volatility Summit was a great success! We had an 

exciting line up of speakers, managers, and investor panelists. We 

also had a terrific turnout of institutional investors from across the 

globe representing some of the world’s largest pensions, 

endowments, foundations, insurance companies and banks. 

*** 

BNP Paribas contributed an article to Risk Management magazine 

earlier this year on Repo, and they have also shared the article with 

the GVS community. The piece details a dramatic shift in implied 

financing rates priced into forwards globally, affecting longer-term 

option pricing as well.  A driver of this change has been new bank 

regulation. 

 

Cheers, 

Global Volatility Summit 
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Executive summary 

The equity derivatives market, on the surface, had a fairly uneventful year in 

2013. In spite of concerns about the government’s debt ceiling being breached 

and worries over potential Fed “tapering” of QE3, the VIX (the market’s de facto 

“fear index”) failed to significantly breach the 20-point handle at any point during 

the year. The historically low levels of volatility were largely the result of 

buoyancy in the equity markets, where the S&P 500 experienced its best return 

(30 percent) since 1997. 

 

Yet, there was one aspect of the equity derivatives space that was marked by 

watershed changes—the Delta-One market, particularly in equity repo. A 

confluence of balance sheet and liquidity constraints (Basel III), coupled with 

unusual supply/demand dynamics in equity forwards, lead to equity repo rates 

breaching extreme levels. In fact, equity repo rates implied from total return swap 

(TRS) markets and listed futures reached record highs. The most significant 

moves have occurred on the EuroStoxx50E (SX5E), S&P500 (SPX) and Nikkei 

(NKY) indices across the whole term structure (from three months to 10 years). 

 

What is Equity Repo? 

 

Before discussing the details of what happened in equity repo in 2013, it’s useful 

to first start with a few reminders. For those familiar with repo markets outside of 

the equity market (particularly bond repo), it may be useful to think of equity repo 

in the context of secured funding rates.  

 

In the equity derivatives world, the repo rate is defined as the spread, expressed 

as an annualized rate, charged over the borrowing rate to go short.  

 

FinancingCost = Interest rate – RepoRate 

 

By definition, the repo rate becomes negative when long synthetic equity 

financing is expensive. The interest rate benchmark is the overnight rate for daily 

financing and LIBOR 3M for longer dated. Note that by this definition, the spread 

charged over 3M LIBOR to go long in a TRS is –[RepoRate]. 

 

To fully understand how the repo rate fit into the delta-one market, it is useful to 

analyze repo in the context of forward pricing. Note that the traditional forward 

pricing equation, broken down into its three primary components (spot, financing 

cost and dividends) 

 

Forward = Spot x (1 + FinancingCost – DividendRate)
T
 

 

reflects the fact that a forward seller can hedge his position by borrowing funds 

to buy the underlying security (or index). 

While in derivatives textbooks the cost of financing is usually given as the risk 

free rate, in the real world a forward’s implied financing cost can deviate from the 

market’s risk free rate (as seen in the first above). 

 

If we adjust for this discrepancy, we can modify the forward price equation as 

follows 

Forward = Spot x (1 + Libor – RepoRate – DividendRate)
T
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Thus, in a sense, the repo rate, as defined above, is a correction term to the risk-free rate in the traditional forward pricing 

equation. 

 

An equity forward’s repo rate is heavily influenced by the fees earned from lending the underlying security in the securities 

lending market. The repo rate tends to be positive for specific stocks the market is looking to short (due, for example, to 

corporate events or bearish sentiment) and close to zero for stocks commonly owned by a large number of investors (like 

index components). The repo on an index is the average repo rate of the components. For SPX it used to be close to zero 

since most of the 500 components are not in high demand to be shorted.  

 

When the repo rate is very negative on an index, as it currently is on major global indices (Chart 1), it reflects that demand to 

finance long positions in an underlying via derivatives outstrips the market’s desire to provide such financing. 

 

The Great Repo Dislocation of 2013—A Balance Sheet Phenomenon 

 

As noted earlier, repo rates reached historical extreme levels across the major equity indices in 2013 (Chart 1).  

 

 

While different regions have some unique drivers of 

repo, there are several global drivers responsible for the 

bulk of the moves. 

 

Arguably the most important of these drivers are the 

balance sheet constraints (Basel III) that are currently 

being implemented by banks. The increased capital 

holding rules required by these regulations have hurt the 

banks’ collective ability to facilitate Delta-One trades. 

The new requirements have constrained this facilitative 

ability because Delta-One products (on the long side) 

are, ultimately, financing trades that allow an end user to 

take a long position without using the end user’s 

balance sheet (synthetic exposure). 

 

To see why this is the case, consider what happens 

when a bank facilitates a simple Delta-One product, 

such as an Equity Forward. If Investor X buys a 1Y 

forward on SPX from Bank A, and there are no other market participants willing to take a short position on the forward, Bank 

A must hedge the position by buying the SPX’s underlying constituents and holding this position on its own balance sheet. 

Because the stocks now on Bank A’s balance sheet are not considered risk-free assets (such as cash), from a regulatory 

perspective, Bank A has increased its leverage, and must deleverage its balance sheet elsewhere to compensate. 

 

While the aim of regulators is for a well-capitalized banking system that can support the economy and the efficient flow of 

credit to consumers and companies, the initial effects of such regulations can lead to significantly disruption.  

 

 

Ancillary Repo Disrupting Factors 

 

In addition to the constraints on banks’ balance sheets, there are several ancillary factors that contributed to the repo 

dislocation.  

In both Europe and Japan, 2013 witnessed a marked increase in demand for upside exposure via long-dated call options, 

which indirectly influence the repo market (via a call option’s inherent long forward exposure). The increase in demand for 

call options was the result of a confluence of both macro and technical drivers.  

 

With regards to Europe, note that prior to 2013, investors had become historically underweight European equities due to the 

recession in peripheral countries and concerns/uncertainty stemming from the sovereign debt crisis. Additionally, SX5E long-

dated call option prices reached historic lows in 2013 (as a percentage of spot) due to ultra-low bond yields (which depressed 

SX5E forwards), low implied volatility and rising implied dividend yields. As a result, investors, looking to position on Europe’s 

depressed equity valuation relative to global peers, began to buy long-dated call options to position for a European equities 

catch-up. This demand has pressured forwards up and, consequently, put downward pressure on repo rates. 

 

Chart 1: 1Y Repo Rates Across Major Indices 
 

 

 

Source: BNP Paribas. Data as of May 6, 2014.  
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In Japan, the introduction of “Abenomics” caused significant demand for short to mid-term forwards. Japanese equities have 

long suffered from low price-to-book multiples and depressed returns on equity given on-going deflation and the strength of 

the yen—a consequence of the “lost decade.” However, the implementation of Shinzo Abe’s policies by the new BOJ 

governor, Kuroda, through an unprecedented asset purchase program, has triggered a significant rally in the USDJPY. The 

weaker yen has had a dramatically positive impact on earnings for Japanese companies. Consequently, foreign hedge funds 

and asset managers have positioned on this development by purchasing tens of billions of dollars of notional upside 

exposure on the Nikkei via call option structures, creating substantial demand for Nikkei forwards. 

 

Banks, due to constrained balance sheets, were not prepared to handle this increased forward demand, and repo rates 

consequently fell sharply. 

While we highlighted Europe and Japan specifically, due to the macro and technical drivers influencing those markets, the 

increased demand for forwards was, in fact, a global phenomenon, albeit expressed differently in the United States. While in 

the United States, the dislocation in repo rates began with the short-term futures roll at the end of 2012, long-term repo rates 

truly collapsed after several asset managers, looking to be long SPTR and short duration (benefit if interest rates rise), 

bought substantial amounts of SPTR long-term forwards at the beginning of 2013 (instead of their usual positioning via TRS). 

With banks unable to provide the balance sheet required of such trades, SPX repo rates plummeted to historic lows.  

 

Outside of the supply/demand dynamics, repo rates continue to be driven by other concerns, most notably a pronounced fear 

of further regulations and taxes (Financial Transaction Tax or FTT). The current draft of the FTT, as it stands, would 

dramatically impair credit markets and financing costs for both banks and non-financial institutions according to many reports 

(e.g., ICMA/European Repo Council report). Moreover, several high ranking officials including officials at the Bundesbank 

have voiced concerns about the current plans. 

 

Equity Repo Startling in Context of Macro Drivers 

 

The collapse of equity repo rates appears startling in an environment of ample liquidity and unprecedented monetary easing 

by global central banks.  

 

The “Hunt for Yield”
1
 and collateral scarcity resulting from central bank actions (QE/LTRO), political decisions (austerity 

reducing EGB supply) and regulations (increasing capital requirements, CCPs, etc.) caused fixed income secured funding 

rates to fall. BNP Paribas rates strategists estimate a US $2 trillion shortage of AAA/AA collateral, which is creating a 

“collateral squeeze.” 

 

However, the repo dynamic witnessed in fixed-income conflicts starkly with what we have observed in the equity repo space, 

where the cost of funding for high quality equity has skyrocketed. In fact, some structured credit secured funding costs are 

now lower than those in equity: high yield, MBS and CLO collateral funding rates have fallen below equity funding rates. This 

is a result of the imbalance in supply and demand for quality collateral. 

 

The Good, the Bad and the Ugly 

 

The dynamic between equity repo rates varies across regions and the magnitude of the dislocation corresponds largely to 1) 

the degree of uncertainty; 2) concerns of market participants. Consequently, the repo markets that offer the greatest 

opportunity also present the most risks. 

 

The Good: We believe that the dislocation in long-term repo (due to the imbalance in long-dated forward demand) is likely to 

be absorbed over time by structural forward selling flows by U.S. insurance companies (who hedge their variable annuity 

exposure). 

The bad: The Nikkei repo rate dislocation is mostly the result of demand for short to mid-term upside exposure from global 

macro funds, the result of ongoing currency debasement by the Bank of Japan. Domestic investors and pension funds are 

still under pressure to increase their equity allocation to equities over time. 

The Ugly: SX5E repo markets are facing a wide range of issues, including regulation/taxation concerns, balance sheet 

deleveraging and dis-intermediation. The complexity of these issues can explain the steepness of the TRS spread term 

structure. 

 

Impact on delta hedging programs 

 

                                                           
1
 A phenomenon in which investor demand for safe yields across government and corporate bonds is generally driving the cost of funding lower. 
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Lock-in long-term SPX repo rate: For investors who are generally short the SPX, the most straightforward way to take 

advantage of the dislocation is simply going short SPX via a long-term TRS to lock-in the elevated financing spread. By 

locking in such rates, an investor can also avoid the volatility present in short-term repo (Chart 2). 

The SPX TRS is bid indicatively at 3mL + 36bps from three up to 10 years maturity. 

 

OTC combos instead of rolling futures: While we 

have spent much of this piece discussing the changing 

dynamics of long-term repo, we note that short-term 

maturities have not been spared from the turmoil.  As 

illustrated in Chart 2, short-term equity repo has been 

significantly volatile over the last year.  We expect this 

elevated level volatility to persist for the foreseeable 

future, largely due to our aforementioned concerns, 

many of which remain ongoing.  

 

The volatility in short-term repo represents a concern for 

a large segment of equity investors.  Note that the 

volatility of short-term repo can make rolling long futures 

position through the screen difficult, especially when 

rolling large notional sizes.  To help alleviate these 

potential difficulties, we suggest that investors consider 

using OTC combos as an alternative “synthetic long”.  Combos, due to their OTC nature, often allow investors to roll larger 

size more easily, and oftentimes with a tighter bid/ask spread.  

 

For those not familiar with the Combo structure, it basically entails being long an index call and short an index put of the 

same strike and maturity (a long combo).  Note that because of the “put-call parity” concept in options pricing, a Combo 

effectively provides an exposure to the index forward of that maturity.  To wrap up, an OTC combo provides OTC synthetic 

long exposure while futures provide a listed synthetic long exposure. 

 

Conclusion 

It’s important to realize that while distortions in equity repo market might only appear to interest funds that solely trade 

distorted parameters, the implications of repo market volatility stretch far beyond such “fast money” investors.  Distortions in 

the repo parameter make their way into the pricing of virtually any derivative structure, across both Delta-One and volatility-

oriented products.  While ongoing regulatory uncertainty suggests that repo could continue experiencing turmoil for the 

foreseeable future, strategies exist to mitigate the deleterious effect of volatile repo on derivatives end-users.  We hope to 

have shed some light on the developments in equity repo, and some ways to position in response to such developments. 

 

 
 

 

 

 

Chart 2: SPX Short and Long-Term Repo Rates 

 

Source:  BNP Paribas. Data as of May 6, 2014 
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selling or buying ETF shares.   BNP Paribas may have multiple advisory, transactional, financial and other interests in the companies whose securities or other 

instruments may be purchased or sold by an ETF discussed in this material.   BNP Paribas may from time to time engage in business with these companies, 

including extending loans to, making equity investments in or providing advisory services to the companies, including merger and acquisition advisory services.  In 

the course of those activities, certain BNP Paribas personnel may acquire nonpublic information about the companies.   Such information could potentially affect the 

prices at which the ETF shares trade.   BNP Paribas will maintain the confidentiality of such information and not disclose it to the ETF, ETF holders, or other 

unauthorized personnel.    

Australia: This report is being distributed in Australia by BNP Paribas Sydney Branch, registered in Australia as ABN 23 000 000 117 at 60 Castlereagh Street 

Sydney NSW 2000. BNP Paribas Sydney Branch is licensed under the Banking Act 1959 and the holder of Australian Financial Services Licence no. 238043 and 

therefore subject to regulation by the Australian Securities & Investments Commission in relation to delivery of financial services. By accepting this document you 

agree to be bound by the foregoing limitations, and acknowledge that information and opinions in this document relate to financial products or financial services 

which are delivered solely to wholesale clients (in terms of the Corporations Act 2001, sections 761G and 761GA; Corporations Regulations 2001, division 2, reg. 

7.1.18 & 7.1.19) and/or professional investors (as defined in section 9 of the Corporations Act 2001). 

Canada: The information contained herein is not, and under no circumstances is to be construed as, a prospectus, an advertisement, a public offering, an offer to 

sell securities described herein, or solicitation of an offer to buy securities described herein, in Canada or any province or territory thereof. Any offer or sale of the 

securities described herein in Canada will be made only under an exemption from the requirements to file a prospectus with the relevant Canadian securities 

regulators and only by a dealer properly registered under applicable securities laws or, alternatively, pursuant to an exemption from the dealer registration 

requirement in the relevant province or territory of Canada in which such offer or sale is made. The information contained herein is under no circumstances to be 

construed as investment advice in any province or territory of Canada and is not tailored to the needs of the recipient. To the extent that the information contained 

herein references securities of an issuer incorporated, formed or created under the laws of Canada or a province or territory of Canada, any trades in such securities 
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must be conducted through a dealer registered in Canada. No securities commission or similar regulatory authority in Canada has reviewed or in any way passed 

judgment upon these materials, the information contained herein or the merits of the securities described herein, and any representation to the contrary is an 

offence.  

Hong Kong: This report is prepared for professional investors and is being distributed in Hong Kong by BNP Paribas Securities (Asia) Limited to persons whose 

business involves the acquisition, disposal or holding of securities, whether as principal or agent. BNP Paribas Securities (Asia) Limited, a subsidiary of BNP 

Paribas, is regulated by the Securities and Futures Commission for the conduct of dealing in securities, advising on securities and providing automated trading 

services. For professional investors in Hong Kong, please contact BNP Paribas Securities (Asia) Limited for all matters and queries relating to this report. 

India: In India, this document is being distributed by BNP Paribas Securities India Pvt. Ltd. ("BNPPSIPL"), having its registered office at 5th floor, BNP Paribas 

House, 1 North Avenue, Maker Maxity, Bandra Kurla Complex, Bandra (East), Mumbai 400 051 (Tel. no. +91 22 3370 4000 / 6196 4000). BNPPSIPL is registered 

with the Securities and Exchange Board of India (“SEBI”) as a stockbroker in the Equities and the Futures & Options segments of National Stock Exchange of India 

Ltd. and Bombay Stock Exchange Ltd. (SEBI regn. nos. INB/INF231474835, INB/INF011474831). 

Indonesia: This report is being distributed by PT BNP Paribas Securities Indonesia and is delivered by licensed employee(s) to its clients. PT BNP Paribas Securities 

Indonesia, having its registered office at Menara BCA, 35th Floor, Grand Indonesia, Jl. M.H.Thamrin No.1, Jakarta, 10310, Indonesia, is a fully subsidiaries company 

of BNP Paribas SA and is licensed under Capital Market Law No. 8 of 1995 and the holder of broker-dealer and underwriter licenses issued by the Capital Market 

and Financial Institutions Supervisory Agency (BAPEPAM-LK). PT BNP Paribas Securities Indonesia is also a member of Indonesia Stock Exchange. Neither this 

research publication nor any copy hereof may be distributed in Indonesia or to any Indonesian citizens except in compliance with applicable Indonesian capital 

market laws and regulations. This research publication is not an offer of securities in Indonesia. Some of the securities referred to in this research publication have 

not been registered with the Capital Market and Financial Institutions Supervisory Agency (BAPEPAM-LK) pursuant to relevant capital market laws and regulations, 

and may not be offered or sold within the territory of the Republic of Indonesia or to Indonesian citizens through a public offering or in circumstance which constitute 

an offer within the meaning of Indonesian capital market laws and regulations. 

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, the Financial Futures Association of Japan and the Type II Financial Instruments Firms 

Association. 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. 

Malaysia: This report is issued and distributed by BNP Paribas Capital (Malaysia) Sdn Bhd. The views and opinions in this research report are our own as of the date 

hereof and are subject to change. BNP Paribas Capital (Malaysia) Sdn Bhd has no obligation to update its opinion or the information in this research report. This 

publication is strictly confidential and is for private circulation only to clients of BNP Paribas Capital (Malaysia) Sdn Bhd. This publication is being provided to you 

strictly on the basis that it will remain confidential. No part of this material may be (i) copied, photocopied, duplicated, stored or reproduced in any form by any means 

or (ii) redistributed or passed on, directly or indirectly, to any other person in whole or in part, for any purpose without the prior written consent of BNP Paribas 

Capital (Malaysia) Sdn Bhd. 

Philippines: This report is being distributed in the Philippines by BNP Paribas Manila Branch, an Offshore Banking Unit (OBU) of BNP Paribas whose head office is 

in Paris, France. BNP Paribas Manila OBU is registered as an offshore banking unit under Presidential Decree No. 1034 (PD 1034), and regulated by the Bangko 

Sentral ng Pilipinas. This report is being distributed in the Philippines to qualified clients of OBUs as allowed under PD 1034, and is qualified in its entirety to the 

products and services allowed under PD 1034. 

Singapore: This report is distributed in Singapore by BNP Paribas Securities (Singapore) Ptd Ltd ("BNPPSSL") and may be distributed in Singapore only to an 

Accredited or Institutional Investor, each as defined under the Financial Advisers Regulations ("FAR") and the Securities and Futures Act (Chapter 289) of 

Singapore, as amended from time to time. In relation to the distribution to such categories of investors, BNPPSSL and its representatives are exempted under 

Regulation 35 of the FAR from the requirements in Section 36 of the Financial Advisers Act of Singapore, regarding the disclosure of certain interests in, or certain 

interests in the acquisition or disposal of, securities referred to in this report. For Institutional and Accredited Investors in Singapore, please contact BNP Paribas 

Securities (Singapore) Ptd Ltd for all matters and queries relating to this report. 

South Africa: In South Africa, BNP Paribas Cadiz Securities (Pty) Ltd and BNP Paribas Cadiz Stock Broking (Pty) Ltd are licensed members of Johannesburg Stock 

Exchange and are authorised Financial Services Providers and subject to regulation by the Financial Services Board. 

Switzerland: This report is intended solely for customers who are “Qualified Investors” as defined in article 10 paragraphs 3 and 4 of the Swiss Federal Act on 

Collective Investment Schemes of 23 June 2006 (CISA) and the relevant provisions of the Swiss Federal Ordinance on Collective Investment Schemes of 22 

November 2006 (CISO). “Qualified Investors” includes, among others, regulated financial intermediaries such as banks, securities dealers, fund management 

companies and asset managers of collective investment schemes, regulated insurance companies as well as pension funds and companies with professional 

treasury operations. This document may not be suitable for customers who are not Qualified Investors and should only be used and passed on to Qualified 

Investors. For specification purposes, a “Swiss Corporate Customer” is a Client which is a corporate entity, incorporated and existing under the laws of Switzerland 

and which qualifies as “Qualified Investor” as defined above." BNP Paribas (Suisse) SA is authorised as bank and as securities dealer by the Swiss Federal Market 

Supervisory Authority FINMA. BNP Paribas (Suisse) SA is registered at the Geneva commercial register under No. CH-270-3000542-1. BNP Paribas (Suisse) SA is 

incorporated in Switzerland with limited liability.  Registered Office: 2 place de Hollande, CH-1204 Geneva. 

Taiwan: Information on securities that trade in Taiwan is distributed by BNP Paribas Securities (Taiwan) Co., Ltd. Such information is for your reference only. The 

reader should independently evaluate the investment risks and is solely responsible for their investment decision. Information on securities that do not trade in 

Taiwan is for informational purposes only and is not to be construed as a recommendation or a solicitation to trade in such securities. BNP Paribas Securities 

(Taiwan) Co., Ltd. may not execute transactions for clients in these securities. This publication may not be distributed to the public media or quoted or used by the 

public media without the express written consent of BNP Paribas.  

Thailand: Research relating to Thailand and Thailand based issuers are produced pursuant to an arrangement between BNP Paribas Securities (Asia) Ltd and ACL 

Securities Co. Ltd. ACL Securities Co. Ltd. is otherwise unaffiliated with BNP Paribas. This report is being distributed outside Thailand by members of BNP Paribas. 

Turkey: This report is being distributed in Turkey by TEB Investment a member company of the BNP Paribas Group. Notice Published in accordance with 

“Communiqué Regarding the Principles on Investment Consultancy Activities and the Investment Consultancy Institutions” Series: V, No: 55 issued by the Capital 

Markets Board. The investment related information, commentary and recommendations contained herein do not constitute investment consultancy services. 

Investment consultancy services are provided in accordance with investment consultancy agreements executed between investors and brokerage companies or 

portfolio management companies or non-deposit accepting banks. The commentary and recommendations contained herein are based on the personal views of the 
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persons who have made such commentary and recommendations. These views may not conform to your financial standing or to your risk and return preferences. 

Therefore, investment decisions based solely on the information provided herein may fail to produce results in accordance with your expectations.  

United States: This report may be distributed (i) by BNP Paribas Securities Corp. to U.S. persons who qualify as an institutional investor under FINRA Rule 

2210(a)(4), or (ii) by a subsidiary or affiliate of BNP Paribas that is not registered as a US broker-dealer only to U.S. persons who are considered “major U.S. 

institutional investors” (as such term is defined in Rule 15a-6 under the Securities Exchange Act of 1934, as amended).  U.S. persons who wish to effect transactions 

in securities discussed herein must contact a BNP Paribas Securities Corp. representative unless otherwise authorized by law to contact a non-US affiliate of BNP 

Paribas. BNP Paribas Securities Corp. is a broker dealer registered with the Securities and Exchange Commission (“SEC”) and the Commodity Futures Trading 

Commission (“CFTC”) and member of FINRA, SIPC, NFA, NYSE and other principal exchanges. 

Certain countries within the European Economic Area: This document may only be distributed in the United Kingdom to eligible counterparties and professional 

clients and is not intended for, and should not be circulated to, retail clients (as such terms are defined in the Markets in Financial Instruments Directive 2004/39/EC 

(“MiFID”)). This document will have been approved for publication and distribution in the United Kingdom by BNP Paribas London Branch, a branch of BNP Paribas 

SA whose head office is in Paris, France. BNP Paribas SA is incorporated in France with limited liability with its registered office at 16 boulevard des Italiens, 75009 

Paris. 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 Contrôle 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.This report has been approved for publication in France by BNP Paribas, a credit institution licensed as an investment 

services provider by the Autorité de Contrôle Prudentiel 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, regulated by the Bundesanstalt für 

Finanzdienstleistungsaufsicht (BaFin). 

Other Jurisdictions: The distribution of this report in other jurisdictions or to residents of other jurisdictions may also be restricted by law, and persons into whose 

possession this report comes should inform themselves about, and observe, any such restrictions. By accepting this report you agree to be bound by the foregoing 

instructions. This report is not directed to, or intended for distribution to or use by, any person or entity that is a citizen or resident of or located in any locality, state, 

country, or other jurisdiction where such distribution, publication, availability or use would be contrary to law or regulation. 

All research reports are disseminated and available to all clients simultaneously through our internal client websites. For all research available on a particular stock, 

please contact the relevant BNP Paribas research team or the author(s) of this report. 

As an investment bank with a wide range of activities, BNP Paribas may face conflicts of interest, which are resolved under applicable legal provisions and internal 

guidelines.  You should be aware, however, that BNP Paribas may engage in transactions in a manner inconsistent with the views expressed in this document, 

either for its own account or for the account of its clients. 

Clients should contact and execute transactions through a BNP Paribas entity in their home jurisdiction unless governing law permits otherwise. 

By accepting this document you agree to be bound by the foregoing limitations. 
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