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1. Introduction  

1. As stated in my report dated 11 February 2020 (“Nelen 1”), I have been instructed as an 

independent expert on behalf of Burford Capital Limited (“Burford”). 

 

2. As I set out in Nelen 1, I am fully aware that my primary function is to assist the Court 

and to provide my unbiased opinion as an independent expert in relation to those matters 

that are within my expertise. I understand, have complied with, and will continue to 

comply with, my duty to the Court as set out in Part 35 of the Civil Procedure Rules and 

the Practice Direction thereto, the Guidance for the Instruction of Experts in Civil Claims 

2014, and Appendix 8 and Section H.2 of the Commercial Court Guide in relation to 

experts. 

 

3. I have been instructed to review and comment on those parts of the Second Witness 

Statement of Liam James Smith dated 11 March 2020 (“Smith 2”) that are responsive to 

Nelen 1. For the reasons I set out below, nothing contained in Smith 2 causes me to 

change my conclusions in Nelen 1.  

 

4.  In summary, in my opinion:  

 

(a) My professional background and experience make me well qualified to give an 

independent expert opinion on the use of market surveillance systems to detect 

market manipulation and on the types of analysis and methodologies that are 

appropriate to analysing order information for evidence of layering and spoofing; 

 

(b) In Nelen 1, I pointed out the weaknesses in the Millennium Pentagon surveillance 

system. Smith 2 fails to substantially engage with the analysis in Nelen 1 and fails 

still to provide an audit trail of the alert parameters applied to Burford’s stock on 6 

and 7 August 2019; 

 

(c) In contrast to Smith 1’s reliance on the Millennium Pentagon system, Smith 2 relies 

to a large extent on a manual order book reconstruction exercise. But, similar to 

the deficiencies in Smith 1 that I identified in Nelen 1, Smith 2 does not provide 
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evidence that this exercise was systematic rather than ad hoc, particularly when 

compared with the detailed analysis undertaken in the First and Second Mitts 

Reports. Moreover, there are clear indications that: (i) the LSE’s investigation was 

not as comprehensive as can be expected; and (ii) Mr Smith appears overconfident 

as to his understanding of participant conduct on LSE. 

(d) In the circumstances, I am not satisfied that the analysis contained in Smith 2

demonstrates that the LSE’s analysis of the trading in Burford shares over the

Relevant Period was sufficiently comprehensive to conclude that no spoofing or

layering occurred.

2. My Background and Credentials

5. Mr Smith criticises my expertise at paragraphs 6 to 15 of Smith 2. I do not accept this

criticism. My background as a former markets regulator, Compliance Manager and Head

of Compliance of two of the most significant algorithmic trading firms in the UK (and in

the world) is highly relevant to the analysis of potential market manipulation in relation

to the trading in Burford shares over 6 and 7 August 2019 (“Relevant Period”). Market

manipulation in the form of layering and spoofing is a key concern when reviewing high-

frequency algorithms and so my experience at these firms is of direct relevance. My

background also includes significant experience and expertise with respect to market

abuse surveillance and data analysis.

6. Paragraphs 7 to 14 of Smith 2 are based on a factually incorrect understanding of my role

at the FCA and the role of Compliance Manager and Head of Compliance at two

significant trading participants of the LSE.

7. Both as a regulator and as a practitioner, I had access to data and knowledge about

algorithmic trading conduct that is not generally available to Mr Smith and his team at

the LSE. At the FCA I was involved in detailed analysis of trading datasets covering

various sorts of market participants and I was able to analyse and compare the market

abuse surveillance systems, controls and resources of a significant number of trading

venues and a select number of sell-side institutions. At each of the two algorithmic
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trading firms where I worked I was involved in data-based reviews and discussions about 

the behaviour of new and existing algorithms on a daily basis. These discussions and data 

reviews typically involved a level of detail and operational insight that is not available to 

Mr Smith and his team at the LSE. My discussions and data reviews involved in-depth 

descriptions of the various components of algorithm design coupled with large datasets 

of test and live environment behaviour under different conditions in a number of trading 

venues. I reviewed, challenged and discussed this information with the traders, trading 

strategy architects, algorithm developers and operational implementation developers. By 

contrast, market surveillance practitioners at trading venues typically only get to speak 

with the Compliance Officer and discuss a filtered subset of summarised information. 

My discussions also resulted in me personally signing off and assuming a level of 

ownership to which surveillance teams at an exchange are not exposed. In addition to the 

wide variety of trading algorithms developed internally, at both firms I also conducted 

in-depth due diligence of sell-side order execution algorithms operated by most of the 

top 10 sell side institutions and a number of other algorithm providers. My experience 

and expertise about algorithmic trading is thus highly involved as well as broad in scope. 

8. Moreover, in addition to having the requisite experience and expertise in order  to form

an opinion on trading patterns, my background allows me, as an expert, to form an

opinion as to what Burford as an issuer, the FCA as the LSE’s regulator, and the LSE as

Mr Smith’s employer should have been able to expect from Mr Smith’s team.

9. The suggestion (paragraphs 13 and 25 of Smith 2) that my former firm and I may have

decided to build an in-house market abuse surveillance system in order to save costs is

absurd. This decision was driven by regulatory compliance and reputational risk

considerations alone. Software is a highly scalable business proposition in which vendors

can spread development costs over the totality of their client base. Building an in-house

system to a high standard consumes significant resources and costs that are solely born

by the firm itself.
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3. Surveillance and Millennium Pentagon System

10. Smith 1 relied to a large extent on the LSE’s use of the Millennium Pentagon market

surveillance system. Nelen 1 pointed out the weaknesses of market surveillance systems

and concluded that there were indications that Millennium Pentagon was not configured

to be especially sensitive to spoofing and layering.1

11. I do not accept Mr Smith’s suggestion that I am not able to offer any commentary on

LSE’s automated surveillance procedures because I “[do] not have any information

regarding how the system operates”.2 I have extensive experience with market abuse

surveillance systems; the reason I do not have certain information regarding how

Millennium Pentagon operates is because Mr Smith has chosen not to provide that

information. My specific experience in relation to designing and implementing market

abuse surveillance systems, as well as my general experience as a market surveillance

practitioner, means I am very well placed to comment on the limitations of the LSE’s

automated surveillance procedures, notwithstanding Mr Smith’s continued failure to

provide any meaningful information as to the system’s calibration and operation.

12. Mr Smith suggests in paragraph 29 of Smith 2 that I have mis-read paragraph 23 of

Smith 1. However, he fails to quote the first sentence of paragraph 23 of Smith 1, in

which he asserted that “Pentagon did not identify any trading patterns consistent with

layering and spoofing”. I do not see how that can be read otherwise than as saying that

Pentagon did not trigger any alerts for layering and spoofing. In Smith 2, for the first

time, Mr Smith identifies that Pentagon generated one layering alert, which he describes

as an obvious false positive result (paragraph 29). In my view, the fact that only one

layering alert was generated over two days of intense volatility is an indication that the

system was not configured to be especially sensitive to spoofing and layering. My

opinion in this regard is only reinforced by the detailed findings in the First and Second

Mitts Reports. In addition, Mr Smith’s late disclosure that Pentagon generated one

layering alert raises significant further questions about the quality of the audit trail (or

the lack of the audit trail) that is available to Mr Smith and his team. It should be very

straightforward to see if any alerts were generated for a particular stock on a given day.

1   Nelen 1, paragraphs 6(a) and 33. 
2   Smith 2, paragraph 24.  
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That is the most basic foundation of market monitoring compliance, and the fact that 

this was not identified in Smith 1 raises considerable concerns to my mind about the 

efficacy of the LSE’s market monitoring in this instance.  

13. This is all the more important because this lack of expected audit trail appears to be a

pattern. In Smith 1 (paragraph 18), surprisingly, Mr Smith did not provide details about

the “up to nine proprietary algorithmic models” within Millennium Pentagon that could

be considered as relevant for layering and spoofing. Nor does Smith 2 provide any

useful detail on any of these models. In Smith 2,3 Mr Smith refers to my statement in

Nelen 1 that I was “unable to verify that the models used in the Pentagon system were

comprehensive and up to date”, but he fails to respond to what was (in practice)  my

request for further details, and he provides no additional explanation about those

models and how they were programmed which would be necessary for me to analyse

their effectiveness in any detail.

14. If Mr Smith had a credible audit trail available, then it should have been easy for him

to dispel the conclusion in Nelen 1 that Millennium Pentagon was not infallible.

Instead, Smith 2 only states “I do not agree with Mr Nelen’s various conjectural

criticisms of Millennium Pentagon” (paragraph 18) and “I do not consider that a

forensic (and lengthy) investigation of the alert methodologies would be of assistance”

(paragraph 31). Smith 2 refuses to disclose the actual programming of the system. Mr

Smith’s unwillingness or inability to engage with actual data in Smith 1 and 2 is

disappointing and, in my opinion, it falls below the standard that I would reasonably

expect from a competent professional engaged in market supervision.

15. In addition to Mr Smith’s failure to provide a credible audit trail about the type of alerts

operated by Pentagon and the calibration of the alerts in respect to Burford share trading

over the Relevant Period, it appears that in Smith 2 Mr Smith has lowered the

expectations of Pentagon that he had expressed in Smith 1. Mr Smith states at paragraph

18 of Smith 2 that “I am confident that LSE’s automated systems would have recognised

3   Smith 2, paragraph 28. 
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it” “if spoofing and layering had taken place on a massive scale and in a readily 

identifiable way”.  

16. I do not agree. First, I do not accept that the evidence in the First Mitts Report and 

Second Mitts Report implies that spoofing and layering was “on a massive scale” or 

necessarily in a “readily identifiable way”. But that evidence certainly is indicative that 

some degree of spoofing and layering was taking place, which will need to be 

investigated. Indeed, one of the points taken by Mr Smith in Smith 1 was that the scale 

of the activity identified by Professor Mitts was (in the view of Mr Smith) insufficient 

to constitute “material” spoofing.4 In fact, experience shows that spoofing and layering 

can have a very significant impact on trading and yet escape detection by exchanges 

and regulators for years. For example, Mr Sarao was convicted of spoofing in relation 

to the May 2010 “flash crash”, but it was not until 2015 that action was taken against 

him. A Reuters article suggests that even then, the detection of Mr Sarao’s spoofing is 

likely to have been the result of a whistleblower rather than through market surveillance 

by the exchange.5 For the reasons I give in Nelen 1, if a surveillance system is not 

appropriately set up and calibrated at a stock-by-stock level, it is possible that it will 

fail to detect spoofing and layering.

17. At paragraph 27 of Smith 2, Mr Smith states that spoofing and layering are not hard to 

detect because they require a “sufficient volume of orders which are cancelled which 

can then send a false pricing signal to the market”. This appears to be a reference to 

Smith 1, where Mr Smith said that in his experience, spoofing and layering need a 

market depth of 50% of the top 10 price levels (which Professor Mitts points out is 

incorrect in the Second Mitts Report, by reference to cases where it was between 1 and 

4%).6 This suggests that Pentagon may be calibrated only to recognise spoofing and 

layering where it exceeds a given market depth and that this market depth is set too 

high to recognise the spoofing and layering identified in the Second Mitts Report.

4 Smith 1, paragraph 65. 
5 WN2/1-6.  
6   Second Mitts Report, Appendix D. 
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18. Mr Smith states that the LSE has a data science function which updates and develops 

the surveillance system on a rolling basis and that Millennium Pentagon is therefore 

not static.7 He states that the system will take into account new patterns of trading, but 

he does not provide any detail. In my experience such “dynamic” system components 

are very limited and do not relate to new patterns of market abuse. They, for example, 

relate to adjustments of market volatility-related parameters. Moreover, data scientists 

are typically not legal and regulatory experts and will need to receive manual process 

inputs with respect to the type of conduct that the data scientists will need to try to 

discover. This is an inherently backwards looking process: new forms of market 

misconduct can only be picked up when the data scientists are informed that specific 

patterns represent misconduct. I note in this respect that Mr Smith has not addressed 

my comment in Nelen 1 that market surveillance functions do not, in my experience, 

operate a systematic process to scan for regulatory and case law updates, nor do they 

reflect all of these inputs (as opposed to just a selection of high profile cases) in the 

coding of the surveillance system.8 I therefore maintain my view that Millennium 

Pentagon is inherently backwards looking.  

 

19. At paragraph 29 of Smith 2, Mr Smith states that he would not expect Pentagon to 

generate multiple alerts because “the order book was balanced between the buy and 

sell sides”. Again, this suggests that Pentagon may not have been calibrated to respond 

to imbalances over periods of 1 minute, such as those analysed by Professor Mitts, but 

to look over longer time periods which, for the reasons I give in Nelen 1, are not 

appropriate for detecting spoofing and layering conducted through high frequency 

trading. 

 
20. In Nelen 1, I commented that “I am not aware of any market practitioners that regard 

Millennium as a market leading product”.9 Smith 2 states in response that: “I do not 

believe that LSE has marketed the Millennium surveillance software generally into the 

market”.10  That is not consistent with my understanding of how the LSE markets 

                                                 
7   Smith 2, paragraph 28. 
8   Nelen 1, paragraph 26. 
9   Nelen 1, paragraph 24. 
10  Smith 2, paragraph 23. 



9 

Millennium, and it is not consistent with the LSEG’s website which appears to do 

exactly that.11   

21. In Nelen 1, I observed that Mr Smith’s description of the surveillance resources

available to LSE as a whole did not indicate how much of that resource was dedicated

to the platforms on which Burford was traded. At paragraphs 32-34 of Smith 2, Mr

Smith again refers to the size of his team and asserts that “there has been no lack of

resource applied to the fall in Burford’ share price on 6 and 7 August 2019”, but again

fails to give any concrete information as to what monitoring resources were deployed

over those days. The Main Market of the LSE is one of the largest and most liquid stock

exchanges in the world, with a total market capitalization of £3.5 trillion at the end of

February 2020.12 AIM is a much smaller market (with a total market capitalisation of

£93.6 billion, or about 2.7% of the main market13) and has a reputation of being more

lightly regulated. I would expect the vast majority of the LSE’s surveillance resources

to be devoted to the Main Market and nothing in Mr Smith’s statements suggests

otherwise.

4. Analysis of the Trading Data

22. In Nelen 1 I concluded that “In any event, market surveillance systems are no substitute

for post-trading data analysis such as the analysis conducted by Professor Mitts.”14 Mr

Smith appears to have accepted this point, as he states “whilst Mr Nelen comments that

no surveillance systems are infallible, he does not also recognise that notwithstanding

the fact that LSE’s automated systems did not identify spoofing and layering through the

Relevant Period, a manual reconstruction of the order book was undertaken by LSE.”15

23. That is not correct. In Nelen 1, I did not recognise Mr Smith’s manual reconstruction

analysis as sufficient because there were no indications that this exercise was

comprehensive or systematic. Rather, it appears from Smith 1 that the LSE’s manual

11  WN2/7. 
12 See the excerpt “Distribution by Market Cap” from the London Stock Exchange’s February 2020 Main 
Market Factsheet, WN2/8. 
13 See the excerpt “Distribution by Market Cap” from the London Stock Exchange’s February 2020 AIM 
Statistics, WN2/9. 
14   Nelen 1, paragraph 6(a). 
15   Smith 2, paragraph 18. 
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reconstruction analysis was ad hoc and only reactive to specific data extracts highlighted 

in Mitts 1. Smith 2 equally fails to provide any credible audit trail in this respect. 

Critically, and in contrast to Professor Mitts, Mr Smith again fails to explain why the 

order flow was genuine and not manipulative. 

 

24. Smith 2 states that “I personally, together with five members of my team, have spent a 

vast amount of time manually reconstructing the entire order book on a micro-second by 

micro-second basis” (paragraph 34). Mr Smith, however, does not provide the results or 

analysis of his reconstructed order book. I must point out again that the ability to replay 

an order book is simply a regulatory requirement and I do not understand why recreating 

the order book takes a vast amount of time. As Mr Smith correctly points out in paragraph 

37 of Smith 2, a surveillance system should have that capacity.  

 
25. Mr Smith does not say how long he and his team spent analysing the order book, as 

opposed to reconstructing it. However, at paragraph 39 of Smith 2, he states that "At the 

time of signing Smith 1, I had personally stepped through every order event in the 

confidential trading order book of Burford during the Relevant Period" (emphasis 

added). He also states that he personally "analysed micro-second by micro-second, the 

Burford order book rebuild, including analysing each order by order, amendment by 

amendment and trade by trade in order to understand how orders developed throughout 

the Relevant Period." A quick back-of-the-envelope calculation suggests this is 

implausible save at a very superficial level. Across LSE and Turquoise, the order book 

data obtained by Professor Mitts shows that there were 65,731 order book events on 

August 6 and 294,536 order book events on August 7 in relation to Burford shares, for a 

total of 360,267 order book events during the Relevant Period. Excluding weekends, there 

are 56 working days between service of the Claim (including the First Mitts Report) on 

30 September 2019 and the date of Smith 1 on 17 December 2019. Even if Mr Smith did 

nothing else over this period, he would have had to analyse approximately 6,433 order 

book events per day, or one every 5 seconds over an 8-hour workday. Given that Mr 

Smith, as Head of Market Supervision, is responsible for real-time and post-trade 

supervision across the LSE (which includes the Main Market as well as AIM), Turquoise, 

and a derivatives market, realistically he can have devoted only a fraction of this time to 

analysing the trading book in Burford, meaning that he must have “personally stepped 
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through” every order event at a rate of one every few seconds. That is a very fast pace, 

and suggests that Mr Smith could not have been carefully looking at each order event. 

 

26. One possibility is that Mr Smith did not give each order event equal scrutiny, but used 

some criteria to identify order events or groups of events requiring more detailed analysis. 

Smith 2 does not give any indication if this was the case and, if so, what criteria were 

adopted. In any case, simply “stepping through” an order book is no guarantee that any 

layering and spoofing will be detected. It is still necessary to apply some form of criteria 

to decide whether a given order event was genuine or not. The only evidence given by 

Mr Smith as to the criteria he and his team used to determine the existence of market 

manipulation is in Smith 1. For the reasons I give in Nelen 1, Mr Smith’s criteria were 

not sufficiently comprehensive to give assurance that no layering or spoofing occurred. 

 
27. At paragraph 47 of Smith 2, Mr Smith states “I do not understand how anyone professing 

to be an expert in financial market conduct could make such a statement or give an 

opinion on the appropriateness of methodology put forward by Mr Mitts, without having 

reviewed the underlying dataset.” Mr Smith’s critcism is misplaced; it was not necessary 

for me to independently analyse the dataset to conclude that Professor Mitts’ analysis is 

better supported by concrete data analysis than Mr Smith’s analysis. It is possible to 

evaluate the appropriateness of a methodology without reviewing the underlying data, 

and that is a standard approach to assess the validity of a data analysis. Indeed, as far as I 

am aware, every leading peer-reviewed journal in finance and economics, when 

determining whether to accept a paper for publication, does so on the basis of reviewing 

the appropriateness of the methodology rather than the underlying data. I note that Mr 

Smith has nowhere suggested that Professor Mitts’ analysis failed correctly to apply the 

methodology he describes in his reports. 

 

Spoofing and layering, executable quotes 

28. Paragraph 46 of Nelen 1 makes the point that Mr Smith’s methodology, as described in 

Smith 1, appears to exclude amend-down spoofing, which is an apt illustration of how 

surveillance systems have many limitations and will not always be able to detect all 

forms of market abuse. Professor Mitts also makes this point in the Second Mitts Report 

from a data analytics perspective, and identifies that amend-down spoofing (which is 
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excluded by Mr Smith) is the kind which was present in the Sarao case.16  In paragraph 

49 of Smith 2, Mr Smith states "Contrary to the views expressed by Mr Nelen at 

paragraphs 44-46, LSE's alerts included within the Millennium surveillance tool are 

not based on a narrow set of spoofing and layering alerts."  But nowhere does Smith 

directly address the exclusion of amend-down spoofing and layering 

 

29. Mr Smith states at paragraph 49 of Smith 2 that "In the case of Burford, the small orders 

were placed either by execution algorithms following downward price movement or 

principal algorithms with associated trading positions. They were not linked to any 

non-bona fide order flow." Here, Mr Smith acknowledges that the execution algorithms 

were following "downward price movement" and that there were "principal algorithms 

with associated trading positions." I do not understand how Mr Smith can be so 

confident in his understanding of the bona fide nature of the described trading flow for 

the reasons I give at paragraphs 54 to 57 of Nelen 1. 

 
30. I note that Smith 2 now appears to agree that order amendments can be manipulative in 

nature. Mr Smith now clearly distinguishes: “amendments from execution algorithms 

legitimately following downward price movement in an attempt to execute are 

obviously very different from amendments meant to avoid execution and manipulate. 

Any analysis which treats them identically is flawed."17 Mr Smith’s explanation of how 

he was able to distinguish these different types of amendment is that it was based on 

his “understanding of the operation of market participants’ trading strategies 

including through speaking with market participants directly”. Mr Smith does not 

provide any detail of what kind of information such participants provided him and why 

he considers this credible or reliable. Obviously, one would not expect a trader engaged 

in spoofing and layering to admit it. As I state above, in my experience market 

surveillance queries from trading venues tend to remain high level and only cover 

subsets of contextual information. I note that the Sarao Indictment states that Mr Sarao 

was contacted by exchanges in the US and Europe on a number of occasions to query 

his activities, and was on each occasion able to give sufficient explanations to satisfy 

                                                 
16   Second Mitts Report, paragraph 27. 
17   Smith 2, paragraph 52. 
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the exchanges that his activity was legitimate.18 I further note that the Indictment states 

that Chicago Mercantile Exchange first contacted Mr Sarao in March 2009 in relation 

to trading that took place in September 2008, which indicates that he was able to trade 

for 6 months without raising any concerns. 

 

31. In paragraph 56, Mr Smith states that “The trading strategies I have referred to are 

known to the LSE”. Having worked at two significant algorithmic trading firms and 

being intimately familiar with the operational aspects of algorithm design and ongoing 

change management, and having experienced only very limited and mostly superfluous 

interaction with market surveillance practitioners from exchanges, I do not understand 

how Mr Smith can be so confident about the genuine intent of every participant on the 

LSE. This passage and others within Smith 2 suggest to me that Mr Smith and his team 

have made assumptions as to participants’ market conduct rather than conducting 

investigations. 

 
32. In various places throughout Smith 2, Mr Smith refers to the balance of order book over 

the day or longer time periods. For example, Mr Smith states at paragraph 54: “It is 

self-evident that given an allegation of significant sell side spoofing, one would clearly 

expect a clear view of fake orders on one side of the order book, for the entire afternoon 

of 6 August 2019 and for the entirety of the day on 7 August 2019. There is no such 

skew." Appendix D, E and F of the Second Mitts Report shows that Mr Smith's view in 

this regard is inconsistent with prior spoofing cases. None of these cases involved a 

"clear view of fake orders… for the entire afternoon or entirety of the day.” Specific 

episodes within the trading book are relevant but, unfortunately, Mr Smith has not taken 

that point on board. In my view, that is a faulty basis for an order book analysis. 

 
33. Paragraph 57 of Smith 2 does not engage with the statement in Nelen 1 that executable 

quotes could form part of a manipulative scheme and play an important role in the 

effectuation of a spoofing scheme. Many algorithmic trading firms run market making 

strategies alongside proprietary trading models without applying stringent information 

barriers  and could for example instigate a downward trend assisted by executable 

quotes, claiming to react to downward price signals in the market. I do not understand 

                                                 
18 Sarao Indictment at [27]-[29], JM2/124-151. 
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