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A B S T R A C T

This paper examines the effectiveness of the WM/Reuters (WM/R) methodology for FX bench-
mark rates since its revision in 2015. After a series of market manipulation scandals, the
WM/R methodology underwent significant changes to enhance its reliability and minimise the
risk of market manipulation. However, the dynamic nature of the FX market, characterised
by evolving investor behaviour and continuous trading, necessitates a reassessment of this
benchmark’s quality. Using a comprehensive dataset of proprietary order book data from
Refinitiv, our empirical study critically evaluates the WM/R methodology’s current standing
in the FX market. We focus on representativeness, attainability, and robustness to determine
whether lengthening the time window of the benchmark increases its reliability. We then focus
on liquidity, trading activity, transaction costs, and price volatility to determine the ability
of the WM/R methodology to minimise market impact during the 4 pm calculation window.
Our findings aim to inform future modifications to the FX benchmark, ensuring its alignment
with the evolving market environment and maintaining its role as a crucial reference point for
global financial activities. This study contributes to the ongoing discourse on effective financial
benchmarking, particularly in the high-stakes and continuously active realm of foreign exchange
markets.

1. Introduction

1.1. Brief background and context

Benchmarks play a critical role in financial markets, especially Foreign Exchange (FX), which is characterised by high
fragmentation and persistence of bilateral trading. The reduction of information asymmetry and their use as a reference in the
valuation of portfolios and investments are among the main goals that can be achieved in developing a robust, attainable, and
representative benchmark. Unlike many others, the FX market lacks a closing time (and price) and is active 24/7. This peculiarity
underpins the need for a benchmark to allow market participants a representative rate each day. As of today, there are three main
FX benchmarks available in the market, with each following a different methodological calculation: the WM/Reuters (WM/R) 4 pm
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fix administered by Refinitiv, the ECB fix, and the BFIX administered by Bloomberg. Nevertheless, as highlighted by the Financial
Stability Board in 2014 (FSB, 2014), the daily fix rates published by WM/Reuters at 4 pm London time ‘‘... are by far the dominant
benchmark being used, not just in FX but also as a key input in multi-currency equity, bond, and credit indices’’.

To contextualise the importance of this benchmark in actual figures, in the first two months of 2023, $85 billion were traded
n only one currency pair (GBP/USD) across all currencies for which Refinitiv provides a benchmark, with $4.6 billion in only the

min representing the benchmark window.1 Moreover, according to the latest report by the Bank of International Settlement on
TC FX turnover (BIS, 2022), trading in over-the-counter FX markets reached $7.5 trillion per day in April 2022, against the ‘only’
551 billion traded in the equity market over the same period of analysis.2

Despite its size and the concentration of trades during the benchmark window calculation that many authors have evidenced
in their research (Melvin and Prins, 2015; Michelberger and Witte, 2016; Marsh et al., 2017; Evans et al., 2018), proper market
surveillance was not implemented after the scandal unfolded in 2013 when investigations on major financial institutions revealed
how traders easily manipulated the fix in collusion practices with each other, front-running their clients’ orders. Aquilina et al.
(2022) provided an exhaustive overview of the most recent scandals concerning the manipulation of benchmarks in the financial
markets, including the WM/R.

In 2015, after a consultation initiated by the Financial Stability Board, the WM/R fix methodology was revised to best minimise
the risk of market manipulation, and a dedicated Refinitiv Market and Surveillance team (M&S) was commissioned by the Financial
Conduct Authority (FCA) to develop an effective surveillance system to enable the identification of potential market manipulation
activities by market participants. The new methodology, which primarily saw a lengthening of the window calculation from the
original 1 min around 4 pm London Time to the actual 5 min centred at 4 pm, brought positive effects in reducing market
manipulation, malpractices, and those trading strategies negatively affecting investors’ performance (see Evans et al. (2018), Ito
and Yamada (2017) for the main findings).

However, given the little existing research available in the literature, and in response to the ongoing industry debate on the
imperfection of the FX markets (e.g., Szalay, 2020), further progress on the development of a new benchmark design better
representing the underlying market characteristics and conditions is yet to be made.

1.2. Current methodology

The WM/R fix benchmark calculation methodology is published and updated regularly by Reuters (RBSL, 2023). All currency
pairs in the WM/R world for which a benchmark is provided can be clustered into two segments: the so-called ‘‘traded currencies’’
(TCs) and the ‘‘non-traded currencies’’ (NTCs) or ‘‘quoted currencies’’ (QCs). The distinction is made based on the degree of
liquidity for each specific currency on the three trading platforms sourced by WM/R: Refinitiv Matching, Electronic Broking Services,
and Currenex. These data sources are reviewed periodically, assessing their representativeness of the underlying market for each
currency.

The benchmark for the 39 TCs indicated by WM/R is determined by sampling from each respective reference platform trades
information during a 5-minute window centred at 4 pm UK Time, precisely from 3:57:30 pm to 4:02:29.999 pm UK Time. Every
second, a random trade is snapped from the window, becoming part, after several validation checks, of the final sample for the
calculation of the benchmark. A bid (ask) rate is then computed starting from the ask (bid) rate sampled from the platforms,
applying the prevailing order spread at the time of the trade. From the final sample, a median trade bid and trade offer are calculated
independently, and the mid-rate deriving from these values will be published as a daily WM/R benchmark for the currency pair of
interest, following a further validation check.

The methodology for the calculation of NTCs (or QCs) benchmarks follows similar procedures but is based on limit order data
from a multi-contributor instrument code created by Refinitiv. Every 15 s, a best-bid (best-ask) is captured and, along with its
respective best-ask (best-bid), is sampled after several validation checks, with the resulting median rate calculated and published as
a benchmark following the same procedure as for the TCs.

1.3. Research questions

This research aims to provide empirical evidence based on a unique set of proprietary data provided by Refinitiv to ensure that
the methodology underpinning the WM/R benchmark calculation remains representative of the market. The study will, therefore,
answer the following research questions:

1. To what extent has the methodology that underpins the WM/R benchmark remained effective since its inception in terms of
representativeness of the market, attainability, and robustness?

2. Can the WM/R methodology be improved by the lengthening of the time window in which the benchmark is calculated?
3. Has the WM/R methodology minimised the FX benchmarks market impact around the 4 pm calculation in terms of liquidity, trading
activity, transaction costs, and price volatility?

1 Self-produced calculations based on proprietary data provided by Refinitiv.
2 Source: World Federation of Exchanges (https://www.world-exchanges.org/).
2
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Answering these research questions will enable global corporations and fund managers to rely on a more resilient and non-
manipulated reference rate (i.e., a benchmark of better quality) against currency and macroeconomic risks.

Building upon the initially approved research pitch in Appendix A, this report further outlines the planned methodology for
ur ‘‘Engagement & Impact’’ study, which forms Phase 3 of the PBFJ pre-registration publication process, as per Faff (2022). The
ubsequent section provides an overview of the relevant literature and the study’s motivations (Section 2), leading to a presentation
f the main concept and the value proposition of the key stakeholders (Section 3). Section 4 describes the empirical framework of the
tudy, including the data and methods (tools). The report concludes in Section 5, highlighting the innovative aspects, impacts, and
ontributions of the proposed study. Subject to approval, this study will be thoroughly conducted, and its findings will be reported
ubsequently.

. Literature review and motivation

.1. Key papers

The works of Evans et al. (2018), Melvin and Prins (2015) and Evans (2018) critically underpin this study.
The centrality of the WM/R benchmark in the FX market is emphasised in Evans (2018), who provides evidence of the atypical

rading activity and associated patterns surrounding 4 pm UK Time. We use the study of Evans (2018) to motivate our research and
ddress the inefficiency issue of the 4 pm Fix. Further, the study of Evans et al. (2018) focuses on the shift of the Fix benchmark from
-minute to 5-min. Although our sample period does not include an event of this nature as the FX market still relies on the 2015
ethodology reform, we follow the empirical approach of Evans et al. (2018) throughout our analysis through the identification of
otential changes in market quality measures’ and benchmark effectiveness’ trends. Compared to both (Evans, 2018) and Evans et al.
2018), we extend the length and depth of the data used in previous studies by analysing a time period from the implementation
f the WM/R fix in 2015 to the present to provide insight into any change in trading behaviour around the 4 pm Fix. This longer
ample period allows the examination of recent economic events at the epicentre of the ongoing debates within the FX industry.

The study by Evans et al. (2018) plays a crucial role in understanding the effectiveness of the 4 pm Fix benchmark in the FX
arket. Their approach identifies measures of representativeness, attainability, and robustness through outlier trades as potential
anipulation. However, while their analysis controls for month-end trading, it does not thoroughly investigate trading patterns
uring this period, which many industry professionals rely on to rebalance their portfolios. Melvin and Prins (2015) emphasise
he significance of month-end trading, revealing that trading activity spikes during this period, potentially affecting benchmark
ates. This heightened activity at month-end is crucial for understanding market dynamics and the potential for manipulation, as
he increased volume and strategic trades can impact the benchmark’s representativeness and reliability. Relating this back to the
otential for manipulation, it is evident that the unique trading behaviour at month-end, coupled with the identification of outlier
rades, underscore the importance of vigilant benchmark management (and design) and the need for robust methodologies to ensure
he integrity of FX benchmarks. We, therefore, use the study of Melvin and Prins (2015), linked to the strong use case within practice,
o motivate our additional focus on month-end analysis.

.2. Literature review

Evans et al. (2018) are the first to examine the effectiveness of the WM/R 4 pm Closing Spot Rate by using unique full-order book
ata and proposing three dimensions for the benchmark evaluations: representativeness, attainability, and robustness. The authors
uggested an improvement in the functioning of the reference market during the fixing (representativeness) after the introduction of
he new benchmark methodology in 2015, showing that price reversals after the fix mostly disappeared. As predicted by the authors,
he long-established trade-off between attainability and robustness holds after the lengthening of the benchmark window in 2015,
educing the likelihood of market manipulation behaviour at the cost of increased tracking error in replicating the benchmark.
arlier research by Ito and Yamada (2017) analyses the change in banks’ trading behaviour after the introduction of the new
ethodology, anticipating some of the results in Evans et al. (2018). According to Ito and Yamada (2017), banks changed their

ptimal execution model, placing orders in a more evenly distributed manner during the new 5-minute window. They argue that
his happened to minimise any use of private information from their customers, although this created new profit opportunities for
on-bank participants.

By analysing 21 currency pairs from 2000 to 2013, Evans (2018) suggests the presence of a negative auto-correlation between
re- and post-fixing rate changes not found during normal FX trading. Marsh et al. (2017) and Michelberger and Witte (2016)
upport similar evidence in their studies on intraday foreign exchange rates and the inter-dealer order flow relationship around the
M/R 4 pm London Fix. The former confirms that price behaviour and flows observed during the fixing period are not comparable
ith the same trend at other points in time, both in terms of trading activity and volumes and considering the price reversal pattern

n the post-benchmark window. Michelberger and Witte (2016), instead, is the first to question the role of the WM/R benchmark as
he best reference point for investors. They document a sharp increase in volatility and in the probability of extreme price movement
uring the fixing and conclude that the use of the WM/R fixing can reduce investors’ returns and increase their portfolio volatility,
ontradicting the best execution principle. The lack of literature about recent potential changes in trading behaviour by market
articipants is a further gap to be filled. This will enable us to understand whether the methodology is still in step with current
ractices or if traders tend to take positions ahead of the benchmark window, resulting in pre-window price swings not considered
3

n the benchmark fixing.
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A further critical peculiarity of FX trading around the benchmark window is rooted in the theory of the ‘‘hedging channel of
xchange rate adjustment’’. The role of the WM/R benchmark as the main reference FX rate for the evaluation of international
ortfolios results in the adoption of hedging strategies by fund managers that were concentrated at month-end. As highlighted
y Melvin and Prins (2015), this behaviour leads to a spike in trading activity during the fixing window on the last trading day
f the month, with a consequent exchange rate predictability based on the fund-underlying equity market performance in the
onth ahead of the hedging. Being fully aware of trade volume dynamics at month-end, this study cannot escape from correctly
iscerning between end-of-month and tranquil trading days to deliver accurate results about any changes in patterns in the FX
rading environment.

.3. Motivation

Considering that previous studies on WM/R FX benchmark rates are primarily concerned with analysing price dynamics
urrounding the fixing window, and associated manipulation techniques (Evans, 2018), very little research exists that examines
iquidity indicators for such a large inter-dealer venue. Evans et al. (2018) investigate the effectiveness of the Fix by focusing
rimarily on normal trading days. As mentioned above, Melvin and Prins (2015) demonstrate a spike in trading activity in the spot
arket around the Fix at month-end. Therefore, prior research could have underestimated the effectiveness of the WM/R benchmark,

s trading activity around the Fix at month-end significantly differs from that of non-month-end days. Further, its value substantially
xceeds the total of all regular trading days within the referenced month. Benchmark designers need, thus, a robust methodology
ased on a more accurate representation of the underlying market.

Further, a top central banker from the Reserve Bank of Australia and the Global FX Committee has recently warned that fund
anagers trading currencies could be in breach of their duty to clients as exchange rate swings have doubled, increasing costs

or investors and benchmark users (Szalay, 2020). Given the ongoing debate and recurrent news in major financial media on the
mperfection of FX benchmarks, further advancements in the way these are established (and supervised) are required.

. Idea and key stakeholders

.1. Idea

After 27 years of serving investors who value their portfolios and benchmark their foreign exchange trades and 8 years since the
ast change in the methodology, the Refinitiv Benchmark Oversight Committee is working on a new public consultation. To address
he concerns about high trading costs and the negative impact of predatory trading activities during the fixing window, WM/Reuters
ixing is carrying out, for the first time in history, an analysis studying the market participants’ trading behaviour to support the
usiness in making decisions about whether or not to change the window or develop and enhance the methodology accordingly.3 The

goal is that the methodology that underpins the WM/R numbers stays representative of the market. Stated differently, minimising
the market impact around 4 pm implies that portfolio managers who rely on the 4 pm fix are not negatively impacted.

As a direct response to this industry’s needs, this research will provide evidence of potential changes in market behaviour around
the benchmark window calculation, offering a comprehensive analysis concerning the evolution of liquidity and price impact metrics
over time since the inception of the WM/R methodology. This will help support the client consultation with Benchmark user groups
and discussions with major central banks such as the Reserve Bank of Australia, the Central Bank FX Committee, and the Bank of
Canada.

In April 2020, members of an FX group arranged by the European Central Bank (ECB) expressed concern that ending the month
with end-of-month trading at specific FX fixes was anticipated to increase volatility and put pressure on the efficiency of the
market. The consultation was therefore prompted by the ECB after the media announced a potential spark alarm for unusual price
swings ahead of the FX fixes. We hypothesise that the methodology that underpins the WM/R 4 pm benchmark calculation is no
longer representative of the market to the extent that trading activity, as measured by trading frequency, spread, transaction costs,
volatility, and price impact, around the 5-minute benchmark window, is driven by abnormal moves in currencies well ahead of the
Fix calculation. In other words, unusual market behaviour in the run-up to the 4 pm fix is causing the benchmark to no longer be
a reliable reference rate, which in turn implies that fund managers are failing to search for better deals by relying on an inefficient
WM/R benchmark and thus countering their client’s best interests.

3.2. Key stakeholders

Keeping as reference the critical work of Duffie et al. (2018) on the design of a benchmark fixing robust against manipulation
practices, the primary essence of this research is to inform the creation of an optimal FX benchmark through a description of the
WM/R benchmark’s efficacy and the market liquidity it refers to. Multiple stakeholders would benefit from the outcome of this
research:

3 See also the news for reference at www.reuters.com/business/exclusive-refinitiv-examines-changes-key-daily-FX-fixing-window-2021-09-06/ or www.FX-
4

arkets.com/trading/7946921/in-a-bit-of-a-fix-refinitiv-seeks-ideas-to-improve-wmr.
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1. Financial institutions. Fund managers and, more broadly, banks frequently rebalance their portfolios by relying on the
WM/R benchmarks or using them as input in the pricing of their investment solutions. Their main efforts are centred on the
search for profit maximisation and the development of trading strategies aimed at reducing transaction costs. They do not
know whether FX benchmarks lack representativeness of the market and therefore continue to use WM/R rates, although it
might be costly and inefficient and go against their clients’ best interests. They could have invested additional resources in
market monitoring if they knew that the FX benchmark was manipulated. Offering solutions for the design of an efficient
benchmark would facilitate investors’ strategies in rebalancing their portfolios, minimising their currency risks, monitoring
costs, and satisfying their clients’ objectives more easily and efficiently.

2. Regulators. To guarantee investors’ protection and minimise market abuse behaviour, regulators constantly monitor financial
markets and therefore invest considerable resources to implement optimal regulations. As of today, the scarcity of literature
about the FX benchmarks does not support any regulators’ decisions, despite the importance and impact of the use of the
WM/R fix. They need solid up-to-date evidence that frequently assesses changes in FX trading behaviour to assist in the
development of best solutions for the market.

3. Central banks. The FX market is one of the key channels for the transmission of monetary policy, and central banks regularly
quantify their main money aggregates. In some cases, central banks also act as providers of FX benchmarks (i.e., the ECB fix
rate) or as official setters of their daily official exchange rate. Having a broad, comprehensive view of the health of the FX
markets would help ensure that central banks can rely on a clearer picture in the determination of their reference rates.

These stakeholders have different objectives and necessitate the best trade-off solution to deliver the most efficient outcome.
Refinitiv is the benchmark provider and contemporaneously the interlink between all the stakeholders as it delivers under the
regulators’ guidance by asking clients (financial institutions) what their needs are and including central banks and external
committees in the conversation (i.e., consultation). Researchers can facilitate discussion to tackle this problem by offering a
third-party and independent view on the topic with reliable evidence-based research findings.

For all the key stakeholders mentioned above, this research can provide new insights about changes in market behaviour that
would affect the future design of any new FX benchmark methodology. Financial institutions can reduce costs in rebalancing their
portfolio based on a benchmark that minimises the market impact of fixed-based transactions. They would also benefit from more
representative benchmarks to serve their clients’ needs more efficiently. Regulators and central banks would prefer to avoid issues
related to FX manipulation. They would benefit from a more comprehensive view of the FX market microstructure based on a deeper
analysis of the market liquidity spanning several years, so they could rely on fair and representative rates that would prevent scandals
like the LIBOR case.

4. Empirical design

4.1. Data

Our analysis relies on proprietary high-frequency tick-by-tick data provided by Refinitiv, an LSEG (London Stock Exchange
Group) business, the benchmark administrator of the WM/Reuters fix. The data consists of all order book events from all the
platforms used as data sources for the benchmarks calculated by Refinitiv. As of today, the platforms used by the benchmark
administrator for the fixings are three, namely Refinitiv Matching (TR), Electronic Broking Services (EBS) and Currenex (CRNX).
The unit of analysis consists of the major currency pairs traded on the FX market, including the most liquid across the entire market
(i.e. GBP/USD, EUR/USD and CAD/USD), and the most liquid in the Asia-Pacific region (i.e. AUD/USD, NZD/USD, JPY/USD, and
CNH/USD). Compared to the studies of Evans et al. (2018) and Marsh et al. (2017), which respectively focus on 5- and 3-currency
pairs only, we undertake analysis on several additional currencies that are highly liquid and important for the Asia-Pacific region.
We also access macroeconomic news information from the API of the Trading Economics database. Recalling Section 1.2, for all
the currencies in the sample, WM/R calculates the benchmark following the TCs procedure, given their high liquidity profile. The
sample period available for the analysis covers over 9 years, from February 15, 2015, the day in which the current methodology
became effective, to the end of 2023.

The order book events available for the analysis include all trading information (new orders, cancellations, amended orders) and
characteristics (execution price and trade direction), along with the best bid and the best ask for each respective platform. All events
are ordered sequentially at millisecond-time precision. For each trading day of analysis, key economic events highly affecting the
volatility of the involved currencies are catalogued from the Eikon Economic Monitor, which indicates a level of market impact on
a scale from 1 to 3.

4.2. Tools

To support FX benchmark designers and benchmark users in assessing the effectiveness of the existing 5-minute benchmark
window and informing on new possible changes in the methodology, this analysis uses trading platform data to infer changes in
trading behaviour over an almost 9-year period, comparing year-on-year trends across the major and most liquid currency pairs
traded in the market. Although the analysis does not run a natural experiment around a change in the benchmark calculation
methodology, it will follow the approach in Evans et al. (2018) for assessing the effectiveness of the WM/R benchmark over the
sample period, investigating the most relevant FX market microstructure components as deeply described in Evans and Rime (2019).
5
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Differently from Evans et al. (2018), this analysis focuses on discerning trading behaviour during normal trading days against the
end-of-month activity in response to hedging strategies developed by institutional investors (Melvin and Prins, 2015).

To address the first and second research questions, we employ a methodology similar to Evans et al. (2018)4 by examining
he effectiveness (i.e. quality) of the 4 pm fix benchmark through their proposed measures of representativeness, attainability,
nd robustness. Representativeness provides insight as to whether the benchmark is reliable compared to its representation of the
nderlying market. Attainability describes the degree to which a market participant, following a calculation pattern consistent with
he benchmarking procedure, can replicate the benchmark price. Robustness refers to the resiliency of the benchmark to market
anipulation (i.e. outlier trades).

Since Evans et al. (2018) find that a change in the benchmarking procedure by the length of the window, when examined by
tself, does not have a mechanical effect on the representativeness of the benchmark rates, we first focus on the endogenous effect
f increasing the length of the benchmark window from 5- to 10-min, and then to 20-min, for currency 𝑖 on day 𝑑 driven by changes
n the behaviour of market participants, as follows:

𝑅𝑒𝑝𝑟𝑒𝑠𝑒𝑛𝑡𝑎𝑡𝑖𝑣𝑒𝑛𝑒𝑠𝑠5,10,20𝑖𝑑 =

√

√

√

√𝑁−1
𝑁
∑

𝑑=0

(

𝑏5,10,20𝑖𝑑 − 𝑝𝑑𝑖𝑑
)2

(1)

where 𝑁 is the number of trading days, 𝑏5,10,20𝑖𝑑 are the fix rates calculated following the current WM/R methodology around a 5-,
10- and 20-minute window and 𝑝𝑑𝑖𝑑 is the median trade price for currency 𝑖 on day 𝑑.5

We then focus on the other two measures of the benchmark’s effectiveness, namely attainability and robustness, computed as:

𝐴𝑡𝑡𝑎𝑖𝑛𝑎𝑏𝑖𝑙𝑖𝑡𝑦5,10,20𝑖𝑑 =

√

√

√

√𝑁−1
𝑁
∑

𝑑=0

(

𝑏5,10,20𝑖𝑑 − 𝑝5,10,20𝑖𝑑

)2
(2)

where 𝑝5,10,20𝑖𝑑 is the mean price within each of the different time windows selected; and

𝑅𝑜𝑏𝑢𝑠𝑡𝑛𝑒𝑠𝑠5,10,20𝑖𝑑 =

√

√

√

√𝑁−1
𝑁
∑

𝑑=0

(

𝑏5,10,20𝑖𝑑 − �̃�5,10,20𝑖𝑑

)2
(3)

here �̃�5,10,20𝑖𝑑 are the ‘dirty’ simulated benchmarks calculated in each window following the current WM/R methodology but
ithout applying, after the sampling, Refinitiv’s validation checks to exclude observations classified as outliers which are potentially
anipulative in nature (referred to as the ’manipulation term’ in Evans et al. (2018)).

For the three measures described above, for each benchmark b5, b10, and b20, we test the null hypothesis that the benchmark
s representative of the market, attainable, and robust by undertaking 𝑡-tests on whether the measures are equal to zero. When
he 𝑡-statistic is significantly greater than the critical value, the null hypothesis is rejected, supporting the ineffectiveness of the
enchmark. We then compare each measure of the actual Fix (over the 5-minute window) with the same measures computed
n the simulated benchmarks over the extended windows of 10- and 20-min to examine for variability in the distributions taken
eparately, and test the mean difference between the distributions. In addition, we calculate the difference between the actual
enchmark effectiveness measures and the same measures computed for the simulated benchmark on the extended windows
e.g., 𝑅𝑒𝑝𝑟𝑒𝑠𝑒𝑛𝑡𝑎𝑡𝑖𝑣𝑒𝑛𝑒𝑠𝑠10−5𝑖𝑑 = 𝑅𝑒𝑝𝑟𝑒𝑠𝑒𝑛𝑡𝑎𝑡𝑖𝑣𝑒𝑛𝑒𝑠𝑠10𝑖𝑑 − 𝑅𝑒𝑝𝑟𝑒𝑠𝑒𝑛𝑡𝑎𝑡𝑖𝑣𝑒𝑛𝑒𝑠𝑠5𝑖𝑑), and plot the variation of the distribution through time
o infer whether a benchmark calculated over an extended window would have been more effective.

Consistent with Evans et al. (2018), we also compute a measure of market efficiency by examining price dynamics around the
enchmark window through a correlation analysis of short-term reversals, as follows:

𝑀𝑎𝑟𝑘𝑒𝑡𝐸𝑓𝑓𝑐𝑖𝑒𝑛𝑐𝑦 = cor
(

𝑝2 − 𝑝1
𝑝1

,
𝑝3 − 𝑝2

𝑝2

)

(4)

where 𝑝1, 𝑝2, and 𝑝3 are the market-wide average prices in the 15 min before the fix, during the fix, and the 15 min after the fix,
respectively. We undertake 𝑡-tests on whether the correlation in each quarter of our sample period is equal to zero to test whether
the market inefficiently reacts around the benchmark window through time.

To address the third research question, instead, we employ an event study methodology similar to Aspris et al. (2020), thus
examining the time directly surrounding each daily 4 pm Fix. We compute different liquidity measures following the mainstream

4 Although we share a similar aim with the study of Evans et al. (2018), we are unable to fully replicate their analysis given the absence of trader-level
nformation and the lack of an effective window length change that they use to execute an event study.

5 Our dataset does not provide information on volume amounts for all currencies analysed; we are thus unable to compute volume-weighted average prices
VWAP). However, the actual WM/R methodology clearly states that volumes are not considered in the calculation of the benchmark rates, reducing the relevance
f this information. Further, Ranaldo and Somogyi (2021) show that some agents in FX markets are always more informed than others, irrespective of their
rade size, which is not consistent with findings in equity markets. This suggests that volume-weighted prices, which are historically used in equity market
esearch, are not particularly representative in FX markets. Finally, a common characteristic of FX market data is that price series have a skewed and leptokurtic
istribution and may not be normally distributed (Celick, 2012), especially in Asian FX markets (Chiang et al., 2007), thus making the comparison between a
6
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approach in the market microstructure literature. Consistent with Aspris et al. (2020), we measure liquidity in basis points first as
the raw bid–ask spread:

𝑏𝑎𝑠𝑖𝑡 = 𝑎𝑖𝑡 − 𝑏𝑖𝑡 (5)

where 𝑎𝑖𝑡 is the lowest ask price prevailing on either venue for currency 𝑖 at time 𝑡, and 𝑏𝑖𝑡 is the highest bid price. Consistent with
the timestamp used in Aspris et al. (2020), we calculate the measures within 5-second buckets. Although the focus of this paper is on
the ‘‘raw’’ bid–ask spread, the empirical literature also refers to the percentage spread in cents calculated as rbas𝑖𝑡 =

(

𝑎𝑖𝑡 − 𝑏𝑖𝑡
)

∕𝑚𝑖𝑡,
where 𝑚𝑖𝑡 is the prevailing midpoint between the best ask and best bid prices, 𝑚𝑖𝑡 =

(

𝑎𝑖𝑡 + 𝑏𝑖𝑡
)

∕2.
Following both Evans et al. (2018) and Aspris et al. (2020), we compute the cost of a round trip transaction in basis points for

the liquidity demander as measured by two times the difference between the transaction price and the prevailing quote midpoint:

𝑒𝑠𝑝𝑟𝑒𝑎𝑑𝑖𝑡 = 2𝑞𝑖𝑡
(

𝑝𝑖𝑡 − 𝑚𝑖𝑡
)

∕𝑚𝑖𝑡 (6)

where 𝑝𝑖𝑡 is the transaction price for currency 𝑖 at time 𝑡, 𝑚𝑖𝑡 is the midpoint for currency 𝑖 at the time of transaction 𝑡, and 𝑞𝑖𝑡 is the
trade direction being 1 for buyer-initiated transactions and −1 for seller-initiated transactions. Consistent with the studies mentioned
above, we look at the price impact in basis points, a metric for market resilience, which measures the direction of change in midpoint
price after each transaction:

𝑝𝑖𝑖𝑡 = 2𝑞𝑖𝑡
(

𝑚𝑖𝑡+20 − 𝑚𝑖𝑡
)

∕𝑚𝑖𝑡 (7)

where 𝑚𝑖𝑡 is the midpoint for currency 𝑖 at the time of transaction 𝑡, 𝑚𝑖𝑡+20 is the prevailing midpoint 20 s after the trade, and
𝑞𝑖𝑡 is the trade direction being 1 for buyer-initiated transactions and −1 for seller-initiated transactions. This metric represents the
implicit transaction costs that liquidity demanders have to pay, less the portion of those costs that can be attributed to liquidity
supplier revenues.

We also look at the market depth in terms of quoted sizes at the best bid and offer (i.e., BBO), defined as:

𝐵𝐵𝑂𝑖𝑡 = 𝑎𝑠𝑖𝑡 + 𝑏𝑠𝑖𝑡 (8)

where 𝑎𝑠𝑖𝑡 is the size of the best ask for currency 𝑖 at time 𝑡 and 𝑏𝑠𝑖𝑡 is the size of the best bid. Consistent with Aspris et al. (2020),
we focus on the value of the market depth in dollar terms, which also includes information about the price of the quotes and is
given by 𝑣𝐵𝐵𝑂𝑖𝑡 = 𝑎𝑖𝑡 × 𝑎𝑠𝑖𝑡 + 𝑏𝑖𝑡 × 𝑏𝑠𝑖𝑡. We finally calculate trading activity measured by counting the number of transactions and
best quotes within the 5-second buckets, and volatility by computing the standard deviation within each 5-second bucket.

To understand how the underlying market changed and whether the market quality for currency pairs has been affected, we
compare all the metrics explored around the fixing window considering a time frame from 30 min before to 30 min after 4 pm UK
time, which is consistent with Aspris et al. (2020).6 We estimate 𝑡-tests on the null of whether each measure is equal to 0. First, we
compare each market quality metric on normal trading days with month-end days. We then focus on month-end days and estimate
𝑡-tests on each measure for each year to understand whether the market participants’ trading behaviour changes through time. This
allows us to show liquidity, trading activity, and transaction cost changes over the years and provide inputs to inform benchmark
designers on whether or not a change in how the 4 pm Fix is calculated should be made.

Although we are unable to replicate the natural experiment analysis in Evans et al. (2018) due to the lack of a formal change in
benchmark methodology since 2015, we develop a panel multivariate regression estimation that includes the market quality metrics
described above, but, in contrast with prior studies (e.g., Evans et al. (2018) and Aspris et al. (2020)), using them as regressors to
explain the benchmark rate, our dependent variable. The control variables’ vector includes the currency pair volatility within the
fixing window and a macroeconomic announcement variable taking an intensity value from 1 to 3 as classified in the Trading
Economics Database. Currency- and time-fixed effects are also considered in the analysis. The specification of our model in Eq. (9)
evaluates the predictive power of changes in market behaviour ahead of the calculation of the benchmark, as follows:

𝑌𝑖𝑑 =𝛼 + 𝛽1𝑋
−30
𝑖𝑑 + 𝛽2𝑋

−25
𝑖𝑑 +⋯ + 𝛽7𝑋

0
𝑖𝑑 + 𝛽8𝐾𝑑 + 𝛽9𝐾𝑑𝑋

−30
𝑖𝑑 +⋯+

𝛽15𝐾𝑑𝑋
0
𝑖𝑑 + 𝛿𝐶𝑖𝑑 + 𝛾𝐹𝐸𝑖𝑑 + 𝜖𝑖𝑑

(9)

here 𝑌𝑖𝑑 is the actual 5-minute benchmark rate for the currency pair 𝑖 in a given day 𝑑, 𝑋𝑖𝑑 is a vector of the seven market quality
metrics described above-calculated 30-min before the window through the window itself around 4 pm UK time,7 and 𝐾𝑑 is a dummy
variable taking the value of 1 when the observation refers to the last trading weekday of the month and 0 otherwise. Our variables
of interest are the interaction terms between 𝐾𝑑 and 𝑋𝑖𝑑 at each time 30-min before the window through to 5 min after 4 pm UK
time, capturing the marginal predictive power of the benchmark from changes in market behaviour at month-end. 𝐶𝑖𝑑 is the vector
f control variables for currency 𝑖 on day 𝑑, and 𝐹𝐸𝑖𝑑 captures the currency and time fixed effects. The remaining 𝜖𝑖𝑑 is the error
erm while 𝛼 is the intercept.

To estimate the model, we first examine whether the market quality metrics (i.e., 𝑋𝑖𝑑) are correlated with each other at the
different time intervals considered (i.e., −30 minutes, −25 minutes, etc.). This involves testing both the correlation matrix and an
indicator of multicollinearity (i.e., VIF). We estimate the model by separating each time interval surrounding the benchmark window.

6 Event times are examined relative to the start of the Fix. We also considered several alternative windows, both shorter (e.g., 15 min) and longer (e.g., 45 min).
7 Each time from −30 to 0 refers to a centred range of 5 min (e.g., −30 indicates the range of minutes from −32.5 to −27.5 relative to 4 pm UK time).
7
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The model specified in Eq. (10) is a simplified version of Eq. (9) that captures the predictive power of market changes in each time
interval surrounding the benchmark window taken separately, as follows:

𝑌 𝑡
𝑖𝑑 = 𝛼𝑡 + 𝛽𝑡1𝑋

𝑡
𝑖𝑑 + 𝛽𝑡2𝐾

𝑡
𝑑 + 𝛽𝑡3𝐾

𝑡
𝑑𝑋

𝑡
𝑖𝑑 + 𝛿𝑡𝐶 𝑡

𝑖𝑑 + 𝛾 𝑡𝐹𝐸𝑡
𝑖𝑑 + 𝜖𝑡𝑖𝑑 (10)

with 𝑡 being each 5-minute interval considered for the calculation of the market quality measures (from 30-min before the start of
the benchmark window to 4 pm UK time).

5. Conclusion

5.1. What’s new?

The novelty of this research is first in the idea, initiated as a response to an urgent industry need. Additionally, we extend the
length and depth of the data used in previous studies by analysing a time period from the implementation of the WM/R fix in 2015
to the present to provide insight on any changes in trading behaviour around the 4 pm fix in this longer sample period, which also
accounts for examination of recent economic events at the epicentre of the ongoing debates within the industry. Lastly, we use other
tools, compared to the literature, to measure the quality of the FX market during underestimated (by prior research) trading periods.
Our analysis will also focus on end-of-month trading behaviour around the Fix, which is the most vulnerable time for investors,
corporations, and fund managers alike concerned with balanced portfolios against currency risks, and where most trading activity
consequently occurs.

5.2. So what?

The global FX market is the largest financial market in the world, with an average daily transaction of almost $7.5 trillion as
of April 2022. Fund managers frequently rebalance their portfolios by relying on FX benchmarks. Additionally, global corporations
might also be motivated to value their currency holdings using a standard reference rate. FX benchmarks allow businesses to avoid
currency risk and free them from investing resources in market monitoring. Since tying orders to currency fixings is something
that both commercial and financial players are interested in, minimising the risk of market manipulation is a priority for WM/R
benchmark designers. This research aims to provide empirical evidence that supports FX benchmark administrators in ensuring
that the methodology that underpins the WM/R benchmark, considered by the FSB to be the dominant FX benchmark, stays
representative of the market. Any negative impacts with the 4 pm Fix affect trillions of dollars, possibly causing a deterioration
of related portfolios, which in turn deteriorates retail investors’ wealth.

5.3. Contribution

The key contribution of our research is to inform the creation of optimal benchmarks through a description of the WM/R
benchmark’s efficacy and the market liquidity it refers to. We extend the work of Evans et al. (2018) by examining the
representativeness of the WM/R methodology that underpins the FX benchmark rates, focusing primarily on month-end trading
activity, which accounts for the concentrated whole months’ worth of hedging by fund managers. We also significantly add to
the body of knowledge on FX microstructure by investigating liquidity measures around the 4 pm Fix during an extended period
from the inception of the WM/R methodology to the present and including recent economic events that are the subject of ongoing
debate within the industry. The empirical findings of this research will provide practical, business-based insights on the future
potential development of the benchmark methodology. This will be based on a comprehensive analysis of the underlying FX trading
microstructure rather than merely testing the effectiveness of regulatory changes ex-post as is common in the market microstructure
literature. For example, the first specification of our model examines whether a benchmark calculated on a time window extended
to 10- or 20-min could be more representative, attainable, and robust than the actual Fix rate (currently based on a 5-minute
window). This would provide evidence that the current WM/R methodology is sub-optimal and could be improved by a change
in the length of the benchmark window. Alternatively, our results could indicate that longer benchmark windows do not lead to
better outcomes and thus do not support changes to the current benchmarking method, which is still an outcome of interest for the
industry. Additionally, the multivariate specification, together with the univariate analysis utilising various market quality metrics,
can provide evidence of changes in market behaviour around the fixing window that anticipates price movements, suggesting that
the current fixing rate is sub-optimal for investors and warrants updating.

5.4. Other considerations

The impact perspective (industry goal) is aligned with the academic objective. The collaboration already involves two novel
researchers (who are also FX benchmark surveillance specialists) from different Australian universities and an expert senior
researcher. Further collaboration with the industry partner, Refinitiv, has been secured with an intellectual property agreement
between the two universities, the research centre, and the industry partner. These features will also boost the social impact of the
project.

There are no aspects of potential commercialisation, but the industry partner will benefit from the outcome of the research in
terms of complying with the regulatory rules and prompts by implementing a new benchmark methodology. The no-results risk
8
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Table A.1
Scholarly pitch.

Research team Matteo Benenchia, Luca
Galati, Andrew Lepone

FoR category Market
microstructure

Date completed 28 April 2023

FOUR Four aspects of BIG picture framing

A. Working Title To fix or not to fix: The representativeness of the WM/R methodology that underpins the FX benchmark rates

B. Basic Research Question To what extent has the methodology that underpins the
WM/R benchmark remained representative since its
inception?

C. Key Paper(s) Evans, M., O’Neill, P., Rime, D., & Saakvitne, J. (2018). Fixing the Fix? Assessing the Effectiveness of
the 4pm Fix Benchmark. FCA Occasional Paper 46 Melvin, M., & Prins, J. (2015). Equity hedging and
exchange rates at the London 4 p.m. fix. Journal of Financial Markets, 22, 50-72. Evans, M. (2018).
Forex trading and the WMR Fix. Journal of Banking and Finance, 87, 233-247.

D. Motivation/Puzzle Considering that previous studies on WM/R FX benchmark rates are primarily concerned with
analysing price dynamics surrounding the fixing window, and associated manipulation techniques
(e.g., Evans, 2018), very little research exists that examines liquidity indicators for such a large
inter-dealer venue. Evans et al. (2018) are the first to examine the effectiveness of the WM/R 4 pm
Closing Spot Rate by using unique full order book data. However, they investigate the
representativeness of the Fix by only examining normal trading days. From a more practical
perspective, Melvin and Prins (2015) demonstrate that there is a spike in trading activity in the spot
market around the Fix, particularly around the end-of-month. Therefore, prior research inaccurately
assesses the effectiveness of the WM/R benchmark as month-end trading activity around the Fix
vastly differs from non-month-end days, and benchmark designers need a robust methodology that
incorporates this. Further, recently, a top central banker from the RBA and the Global FX Committee
warned that fund managers trading currencies could be in breach of their duty to clients as exchange
rate swings have doubled, increasing costs for investors and benchmark users (Financial Times, 2022).
Given the ongoing debate and recurrent news in major financial media on the imperfection of FX
benchmarks, further advancements in the way these are established (and supervised) are required.

THREE Three core aspects of any empirical research project i.e. the ‘‘IDioTs’’ guide

E. Idea? After 8 years from its implementation, the Refinitiv Oversight Committee is undertaking a
consultation to understand if changes in market behaviour jeopardising the objectives of the current
WM/R benchmark methodology. As a direct response to this industry’s need, this research will
provide evidence of potential changes in market behaviour around the benchmark window
calculation, offering a comprehensive analysis concerning the evolution of liquidity and price impact
metrics over time since the inception of the WM/R methodology. This will help support the client
consultation with Benchmark user groups and discussions with central banks such as the RBA, Central
Bank FX Committee, Bank of Canada, etc. The consultation was prompted by the ECB after the media
announced a potential spark alarm for unusual price swings ahead of the FX fixes. We hypothesise
that the methodology that underpins the WM/R 4pm benchmark calculation is no longer
representative of the market to the extent that trading activity, as measured by trading frequency,
spread, volatility and price impact, around the 5-minute benchmark window, are driven by abnormal
moves in currencies well ahead of the Fix calculation. In other words, unusual market behaviours in
the run-up to the 4pm Fix are causing the benchmark to no longer be a reliable reference rate, which
in turn implies that fund managers are failing to search for better deals by relying on an inefficient
WM/R benchmark and thus counter to their clients’ best interests.

F. Data Unit of Analysis: Individual currency pairs (quotes, trades, and buy/sell direction) and related
benchmark (WM/R) Currencies: Major FX pairs, among which three from the Asia-Pacific region,
namely JPY/USD, AUD/USD, NZD/USD, and other relevant currencies such as, for example, the
Chinese Yuan (where data is available, we will also consider other less liquid currencies); and the
two most liquid currency pairs for which WM/R provide a benchmark, namely EUR/USD, GBP/USD.
Observation Sampling: Intraday trades and quotes (high-frequency tick-by-tick data) Data Type:
Currency exchange rates level Sample Period: 2015–2023, Panel data Data source: Proprietary
order-book data from Refinitiv Matching & Datascope Select (Refinitiv Tick History Database)
Limitation: Volumes and counterparties involved in trading are unknown, but the industry partner
could provide this information for a subsample. This, however, will not be possible for all the
currencies under examination as approximately half of them are traded on other platforms. For
example, JPY, CNH, and EUR are mostly sourced from EBS and not from Thomson Reuters Matching.
This would allow a perfect replication of the (Evans et al., 2018) metrics of benchmark
representativeness, attainability and robustness.

(continued on next page)
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Table A.1 (continued).
G. Tools To help FX benchmark designers in assessing the relevance of the existing 5-minute benchmark

window with a view to reviewing the process (and possibly extending it), we use trading platform
data (best bid and ask, trades and trade frequency, available under license from Refinitiv) used to set
the benchmarks and look at trading activity (i.e., trading frequency, spread, price impact, price
volatility) and changes in those trading activities over a 9-year period and compare year-on-year
trends across the major and most liquid currency pairs. Although we do not run a natural experiment
around a change in methodology, we follow the approach in Evans et al. (2018) for assessing the
effectiveness of the WM/R benchmark over the sample period and investigating liquidity. However,
unlike (Evans et al., 2018), the analysis is undertaken by month-end (where we know the trading
behaviour is significantly different) and compared to normal trading days, and we attempt to infer
whether a longer window would be beneficial for WM/R benchmark users. Software: R (Open source)
for statistical analysis; Excel (licenses available through Macquarie University and Wollongong
University) for data cleaning; PowerBI (license available from Refinitiv) for data visualisation.

TWO Two key questions

H. What’s New? The novelty of this research is first in the idea, initiated as a response to an urgent industry need.
Additionally, we extend the length and depth of the data used in previous studies by analysing a time
period from the implementation of the WM/R fix in 2015 to the present to provide insight on any
change in trading behaviour around the 4 pm fix in this longer sample period, which also accounts
for the examination of recent economic events at the epicentre of the ongoing debates within the
industry. Lastly, our analysis will focus on end-of-month trading behaviour around the Fix, which is
the most vulnerable time for investors, corporations, and fund managers alike concerned with
balanced portfolios against currency risks, and where most trading activity consequently occurs.

I. So What? The global FX market is the largest financial market in the world, with an average daily transaction
of almost $7.5 trillion as of April 2022. Fund managers frequently rebalance their portfolios by
relying on FX benchmarks. Additionally, global corporations might also be motivated to value their
currency holdings using a standard reference rate. FX benchmarks allow businesses to avoid currency
risk and free them from investing resources in market monitoring. Since tying orders to currency
fixings is something that both commercial and financial players are interested in, minimising the risk
of market manipulation is a priority for WM/R benchmark designers. The aim of this research is to
provide empirical evidence that supports FX benchmark administrators in ensuring that the
methodology that underpins the WM/R benchmark, considered by the FSB to be the dominant FX
benchmark, stays representative of the market. Any negative impacts with the 4 pm Fix affect trillions
of dollars, possibly causing a deterioration of related portfolios, which in turn deteriorates retail
investors’ wealth.

ONE One bottom line

J. Contribution The key contribution of our research is to inform the creation of optimal benchmarks through a
description of the WM/R benchmark’s efficacy and the market liquidity it refers to. We extend the
work of Evans et al. (2018) by examining the representativeness of the WM/R methodology that
underpins the FX benchmark rates, focusing primarily on month-end trading activity, which accounts
for the concentrated whole months’ worth of hedging by fund managers. We also significantly add to
the body of knowledge on FX microstructure by investigating liquidity measures around the 4 pm Fix
during an extended period from the inception of the WM/R methodology to the present and including
recent economic events that are the subject of ongoing debate within the industry. The empirical
findings of this research will provide insights on the future potential development of the benchmark
methodology based on a comprehensive analysis of the underlying FX trading microstructure rather
than simply testing the effectiveness of regulatory changes ex-post as is common in the market
microstructure literature.

K. Other Considerations The collaboration already involves two novel researchers (who are also FX benchmark surveillance
specialists) from different Australian universities and an expert senior researcher. Further
collaboration with the industry partner, Refinitiv, could boost the social impact of the project. The
no-results risk is low, as per the aim of the publication initiative. The risk of competition is low given
that all the researchers are the only ones involved in this industry-based change. The obsolescence
risk is moderate, as previous research provides a good overview of the issue to be analysed. The
target journal is the Pacific-Basin Finance journal.
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Table A.2
Engagement and impact pitch.

Research team Matteo Benenchia, Luca
Galati, Andrew Lepone

Area of impact Regulatory, social, and
economic – FX market
microstructure

Date completed 25 June 2023

FOUR Four aspects of BIG picture framing

A. Working Title To fix or not to fix: The representativeness of the WM/R methodology that underpins the FX benchmark rates

B. Basic Impact Goal The aim of this research is to provide empirical evidence that supports FX benchmark administrators
to ensure that the methodology that underpins the WM/R benchmark, the dominant benchmark for
retail and institutional investors in the largest financial market in the world, remains representative of
the market, enabling global corporations and fund managers to rely on a non-manipulated reference
rate against currency and macroeconomic risks.

C. Key Industry/External
Triggers

∙ The Refinitiv Oversight Committee is undertaking a consultation to understand if changes in market behaviour are
adversely affecting the objectives of the current WM/R benchmark methodology, with the aim of publishing a highly
influential industry report.
∙ Over the past 10 years, the Financial Conduct Authority (FCA), the Financial Stability Board (FSB), and the
International Oversight Commission (IOSCO) have published several policy reports and occasional papers on the topic.
∙ A leading central banker from the RBA and the Global FX Committee has recently warned that fund managers
trading currencies could be in breach of their duty to clients as exchange rate variations have doubled, increasing
costs for investors and benchmark users (Financial Times, 2022). This attention to FX markets also has a long-standing
history of controversial news in the media, especially on ‘‘The Full Fix’’, founded and published by Colin Lambert (a
well-known journalist and expert in FX markets) who also frequently organises international events.

D. Motivation/Problem The ongoing consultation has been prompted by the ECB after the media announced a potential spark alarm for
unusual price swings ahead of the FX fixes. The methodology that underpins the WM/R 4 pm benchmark calculation
could no longer be representative of the market to the extent that trading activity is driven by abnormal moves in
currencies well ahead of the Fix window. It thus follows that the benchmark may have lost its role of being a reliable
reference rate, which in turn implies that fund managers are failing to search for better deals by relying on an
inefficient WM/R benchmark and is counter to their clients’ best interests.

THREE Three core impact dimensions

E. Stakeholders 1. Financial institutions. Fund managers and, more broadly, banks frequently rebalance their portfolios by relying on
the WM/R benchmarks or using them as input in the pricing of their investment solutions. Their main efforts are
centred on the search for profit maximisation and the development of trading strategies aimed at reducing transaction
costs. They do not know whether FX benchmarks lack representativeness of the market and therefore continue to use
WM/R rates, although it might be costly and inefficient and go against their clients’ best interests. They could have
invested additional resources in market monitoring if they knew that the FX benchmark was manipulated. Offering
solutions for the design of an efficient benchmark would facilitate investors’ strategies in rebalancing their portfolios,
minimising their currency risks, monitoring costs, and satisfying their clients’ objectives more easily and efficiently.
2. Regulators. To guarantee investors’ protection and minimise market abuse behaviour, regulators constantly monitor
financial markets and therefore invest considerable resources to implement optimal regulations. As of today, the
scarcity of literature about the FX benchmarks does not support any regulators’ decisions, despite the importance and
impact of the use of the WM/R fix. They need solid up-to-date evidence that frequently assesses changes in FX trading
behaviour to assist in the development of best solutions for the market.
3. Central banks. The FX market is one of the key channels for the transmission of monetary policy, and central
banks regularly quantify their main money aggregates. In some cases, central banks also act as providers of FX
benchmarks (i.e., the ECB fix rate) or as official setters of their daily official exchange rate. Having a broad,
comprehensive view of the health of the FX markets would help ensure that central banks can rely on a clearer picture
in the determination of their reference rates.
These stakeholders have different objectives and necessitate the best trade-off solution to deliver the most efficient
outcome. Refinitiv is the benchmark provider and contemporaneously the interlink between all the stakeholders as it
delivers under the regulators’ guidance by asking clients (financial institutions) what their needs are and including
central banks and external committees in the conversation (i.e., consultation). Researchers can facilitate discussion to
tackle this problem by offering a third-party and independent view on the topic with reliable evidence-based research
findings.

F. Value Proposition For all the key stakeholders mentioned above, this research can provide new insights about changes in
market behaviour that would affect the future design of any new FX benchmark methodology. Financial
institutions can reduce costs by rebalancing their portfolio based on a benchmark that minimises the
market impact of fixed-based transactions. They would also benefit from more representative benchmarks to
serve their clients’ needs more efficiently. Regulators and central banks would like to avoid issues related
to FX manipulation. They would benefit from a more comprehensive view of the FX market microstructure
based on a deeper analysis of the market liquidity spanning several years, so they could rely on fair and
representative rates that would prevent scandals like the LIBOR case.

(continued on next page)

is low, as per the aim of the publication initiative. The risk of competition is low given that all the researchers are the only ones
involved in this industry-based change. The obsolescence risk is moderate, as previous research provides a good overview of the issue
to be analysed. Since the tools are publicly available, the data has been encrypted, and the research team possesses the necessary
experience, the study is considered low-risk overall. All associated ethical clearances have been approved.
11
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Table A.2 (continued).
G. Resources We already have the time (during the PhD programme), funds (PhD scholarships), people (ourselves plus practitioners’

expertise from the industry and stakeholder network), intellectual property agreements (between the research centre
and industry partner) and skills (after a 2-year training per researcher) to deliver this significant impact. The
long-standing collaboration between Refinitiv and the doctoral students’ respective Universities, with the
intermediation of Rozetta Institute, enabled us to create a network that will facilitate access to resources, data,
software, skills, and benchmark end-users.

TWO Two key impact signals

H. Communication Strategy The communication with stakeholders will take place through:
∙ Partnership: thanks to the collaboration between Refinitiv and Rozetta
∙ Industry publications
∙ Social media: LinkedIn and Twitter
∙ General publishing (The Conversation and The Full FX)
∙ Conference presentations
∙ Face-to-face meetings with the independent FX Oversight Committee and regulators at the FCA

I. Metrics Short-term impact metrics:
∙ Publication reach
∙ People directly spoken to at the FX Oversight Committee, FCA and Refinitiv itself (at higher employee levels –

managerial level)
∙ Sharing on social media and newspapers

Long-term impact metrics:
∙ Direct impact on organisations’ revenues and risk management
∙ Design of new benchmark methodologies based on the outcomes of this research

ONE One bottom line

J. Impact? The primary outcome is to inform the creation of optimal benchmarks through a description of the WM/R benchmark’s
efficacy and the market liquidity it refers to. This will enable policy-makers to better defend against market abuse
threats, central banks and financial institutions to efficiently rely on representative benchmark rates and therefore
efficiently allocate resources and optimally serve their clients’ needs, and overall, the industry to comply with stringent
rules through better market monitoring and the services they provide worldwide.

K. Other Considerations The impact perspective (industry goal) is aligned with the academic objective. The collaboration already involves two
novel researchers (who are also FX benchmark surveillance specialists) from different Australian universities and an
expert senior researcher. Deeper collaboration with the industry partner, Refinitiv, could boost the social impact of the
project. We already have an intellectual property agreement between the two universities, the research centre, and the
industry partner. There are no aspects of potential commercialisation, but the industry partner will benefit from the
outcome of the research in terms of complying with the regulatory rules and prompts by implementing a new
benchmark methodology. The risk of competition is low given that all the researchers are the only ones involved in
this industry-based change. The obsolescence risk is moderate, as previous research provides a good overview of the
issue to be analysed. There might be confidentiality considerations that can, however, be discussed with the industry
partner accordingly, given that our aim is of interest to all the stakeholders and Refinitiv. The risk from an impact
perspective is low as this is a highly debated topic, and even confirming that the WM/R benchmark is currently
representative and is being calculated in a fair and efficient way would provide insights to all relevant stakeholders.
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ppendix A. Research pitches

The tables below represent the accepted research pitches for Phase 2 of the PBFJ pre-registration publication submission process
n the ‘‘Engagement & Impact’’ study. Table A.1 displays the academic overview of the research based on Faff (2015) Pitching
esearch Framework (PRF). Additionally, Table A.2 illustrates the goals for engagement and impact of this practical research, using

he template developed by Faff and Kastelle (2016) for pitching research for engagement and impact (PR4EI).
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