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1.

Headline Objective Performance Indicators

Exhibit 1: Table outlining key Objective Performance Indicators for Son Heung-min

●
●
●
●

●
●

Son Heung-min

2017/18

2018/19

2019/20

2020/21 (to date)

Carteret Rating

243.1

263.6

307.2

526.7

Carteret Rating Conference Index

0.20

0.19

0.20

2.99

Optimal Rating

244.7

274.5

338.2

589.3

Intrinsic Value

£38.2m

£41.9m

£48.1m

£75.1m

This table illustrates that Son’s contribution to Spurs winning matches (Carteret Rating) has increased season-on-season since 2017/18.
His objective performance levels so far this 2020/21 season are exceptional. His Carteret Rating of 526.7 is incredibly high, and, to provide some
context, Messi’s Carteret Rating for 2019/20 was 418.2.
However, Son’s Carteret Rating for 2020/21 should be taken with a pinch of salt at this stage. His CRCI is 2.99, which is high, and indicates that there is
a large variability in the veracity of the data. This is caused by the fact that Son has only played five Premier League matches so far this season.
We like to see a CRCI of 1.00 or lower as a measure of highly accurate raw data, and Son’s CRCI for the previous seasons ranged between 0.19-0.20
which illustrate that the data analysis (Carteret Ratings) are highly indicative of his objective performance levels. By comparison, Messi’s Carteret Rating
of 418.2 in 2019/20 had a CRCI of 0.15 which indicates that there is an exceptionally high degree of confidence that Messi was, objectively, 36%
better than Son in 2019/20.
Son’s Optimal Rating of 589.3 also suggests that he has room for improvement (although this is also subject to the same CRCI of 2.99, and may be
variable over the course of the season).
The other point of interest is the consistent increase in Son’s Intrinsic Value since 2017/18. His value to Spurs this current 20/21 season is £75.1m.
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2.

Matchplay Attributes Analysis

The playing Attributes - Game Changer, Game Control, Offensive, Defensive and Discipline - are explained in detail in the Glossary at Section 5 of this Report.
Exhibit 2: Radar and horizontal bar charts illustrating Son Heung-min's objective performance success, by category of Attribute, vs Attacking Midfielder League Percentiles (EPL Seasons 2017/18 2020/21)

●
●
●
●

The charts in Exhibit 2 compare the key matchplay attributes of Son to all Attacking Midfielders in the Premier League in each season since 2017/18.
Son’s matchplay attributes have been very consistent in every season between 2017/18 and 2019/20. His particular strengths have been Game
Changer and Game Control (where he has been in the 75th percentile, i.e. top 25%, of Attacking Midfielders in the Premier League).
In those seasons Son was only at the 25th percentile (i.e. lowest 25% of Attacking Midfielders in the Premier League) for success in the Defensive
attribute - which was possibly exemplified by Hugo Lloris’ public rebuke of Son in the match against Everton in July 2020.
What is perhaps more surprising is that in seasons 2017/18 to 2019/20 Son was not particularly successful in his Offensive playing attribute compared
to other Attacking Midfielders in the Premier League. He scored a memorable solo goal against Burnley in December 2019, but this is the exception to his
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●

●

relatively low level of matchplay success in the Offensive attribute. Son has traditionally had greatest success (in contributing to Spurs winning matches) in
playing a pivotal role (Game Control) within a relatively defined part of the pitch, but has created and converted a relatively high proportion of goals from
that role (Game Changer).
What is striking in the 20/21 season so far is that Son has contributed much more successfully to Spurs winning matches in his Defensive matchplay (he
is now in the top 50% of Premier League Attacking Midfielders), and has demonstrated a huge improvement in achieving success for Spurs from his
Offensive gameplay. He is now well within the top 25% of Premier League Attacking Midfielders for successful Offensive play, and it is clear that he is
much more effective at creating successful transitions for Spurs from defence to attack.
It is noticeable that his Game Changer success is even higher this season (so far) than in previous seasons.
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3.

Matchplay Characteristics Analysis

Exhibit 3: Charts to highlight the relative level of successful outcomes for Son Heung-min, in various elements of matchplay, compared to all EPL Attacking Midfielders (Seasons 2019/20 and 2020/21)
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●

The charts above highlight a number of matchplay Characteristics to give a sense of the relative success of Son compared to all the other Attacking
Midfielders in the Premier League.
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●

●

Charts in green relate to elements of matchplay that have a positive outcome, and those in pink to elements that have a negative outcome. The red bar
represents Son, and the other bars represent the other Attacking Midfielders in the Premier League. The closer Son’s bar is to the right of the chart, the
more successful he is at that matchplay element relative to the other EPL players.
By also comparing each Characteristic between season 2019/20 (charts on the left) and 2020/21 (season so far), it provides an interesting illustration of
how Son’s matchplay success has changed this current season.
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4.

Tottenham ‘Top 7’ Player Comparison

Exhibit 4: Chart to rank the performance level of Son Heung-min by Carteret Rating and Intrinsic Value against other Tottenham Hotspur players for seasons 2017/18 - 2020/21 (to date)
Performance Indicator Comparison - Top Seven Players for Tottenham Hotspur across seasons 2017/18 - 2020/21 (to date)
2017/18

2018/19

2019/20

2020/21

Rank

Carteret Rating

Intrinsic Value

Carteret Rating

Intrinsic Value

Carteret Rating

Intrinsic Value

Carteret Rating

Intrinsic Value

1

Kane (359)

Eriksen (£54.5m)

Kane (325.7)

Kane (£52m)

Kane (341.3)

Kane (£54.8m)

Kane (536.7)

Kane (£78.5m)

2

Eriksen (346.5)

Harry Kane (£54.2m)

Eriksen (314.7)

Eriksen (£50m)

Son (307.2)

Son (£48.1m)

Son (526.7)

Son (£75.1m)

3

Alli (293.6)

Alli (£40.3m)

Lloris (284.3)

Son (£41.9m)

Alderweireld (299.7)

Sánchez (£40.4m)

Aurier (386.6)

Aurier (£56.5m)

4

Vorm (274.6)

Gazzaniga (£39.6m)

Son (263.6)

Alli (£37.8m)

Sánchez (269.7)

Aurier (£38.1m)

Højbjerg (337.2)

Højbjerg (£50.8m)

5

Lloris (267.5)

Son (£38.2m)

Alli (260.8)

Moura (£37m)

Alli (250.5)

Alli (£37.5m)

Dier (297.2)

Dier (£44.6m)

6

Gazzaniga (251.9)

Trippier (£35.1m)

Vorm (241.8)

Trippier (£35.8m)

Sissoko (246.5)

Gazzaniga (£36.9m)

Alderweireld (293.5)

Reguilón (£40.4m)

7

Son (243.1)

Aurier (£33.9m)

Sissoko (238.5)

Aurier (£32.9m)

Lloris (240.8)

Davies (£35.8m)

Reguilón (288.9)

Sánchez (£38.3m)

●
●
●

●
●

This table compares Son’s objective performance levels (Carteret Rating) and Intrinsic Value to his Spurs team mates for each season since 2017/18.
It is interesting to note that his Carteret Rating (objective contribution to his team winning matches) improved significantly from 2017/18 (7th) to 2018/19
(4th), and then increased again in 2018/19 (2nd). He remains in 2nd position for 2020/21 (so far), behind Harry Kane.
Harry Kane has been in 1st position for his objective performance levels in every season. He appears to be having an exceptional season (so far)
in 2020/21 (Carteret Rating of 536.7), but we must apply the same caution as we apply for Son in Section 1 of this Report - there have only been five EPL
matches so far this season and it is questionable whether Kane (and Son) can sustain these high Carteret Ratings over the course of the season.
Son’s Intrinsic Value has steadily increased between 2017/18 to 2020/21, and his relative Intrinsic Value compared to his team mates has also
increased over the period.
A particular point of note is that Son’s Intrinsic Value in 2017/18 (£38.2m) was £16.3m lower than Kane’s (£54.5m); however, in the current 2020/21
season Son’s Intrinsic Value (£75.1m) is now only £3.4m lower than Kane’s (£78.5m).
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5.

Glossary

This Report will contain references to key terms, highlighted in yellow when they are first used, that are defined in full in this Glossary.

Carteret Rating
This is a proprietary and objective method of determining how good a football player really is (and aims to accurately predict future performance in various
scenarios set by the football club). It is based on a series of leading-edge algorithms that have been developed by Carteret Analytics. These algorithms have
evolved from the quantitative analysis utilised in investment banking by its sister company, Carteret Capital, for, inter alia, asset and equities trading strategies,
pricing and hedging of derivatives, portfolio optimisation and risk management. The algorithmic methodology assesses each player by identifying every match in
which he/she has been involved (for which we have data) and then identifying and isolating the Key Match Events (“KMEs”) in each and every one of those
matches. Then, for each and every KME, in each and every single match, we analyse that player’s contribution to each of those KMEs. This is a substantial piece
of analysis, and one which produces a unique Carteret Rating for the player.
It is a dynamic rating, and it changes with each additional match played. Its ‘beauty’ is in its pure objectivity - ignoring characteristics such as age and nationality,
and avoiding the ‘noise’ of subjective considerations that are frequently taken into account (often wrongly) in trying to determine the ability, attributes,
characteristics and the ‘fit’ of a player into the club style or systems. It is an exceptionally accurate rating, with an r-squared value between 0.88-0.90 for Premier
League players - demonstrating that it is very precise at predicting how good a player will be in the future. The dynamic nature of the Carteret Rating also enables
Carteret Analytics to accurately predict the impact of the player in different clubs and different leagues.

Carteret Rating Confidence Index (“CRCI”)
We are in the business of predictions, and, more specifically, accurately predicting the future performance levels of players, managers and teams - in a variety of
league, style, player combination and formation scenarios. We have built a series of algorithms that are able utilise a huge amount of raw data to produce highly
accurate predictions - which we constantly measure after every match to ensure the predictive levels (r-squared value) remains high. The line of predictive
extrapolation in any data analysis will always be dependent on the quality and quantity of raw data. We are usually very confident with the quality of raw data that
we are able to utilise, but sometimes the quantity of the raw data is lower for one player for a particular period than another player. We need to recognise that
difference in quantity, and the CRCI is our mechanism for doing so. A CRCI of 1.00 or lower suggests an extremely high level of confidence that the quantity and
quality of the raw data is of a sufficiently high level to produce a strong extrapolated line of prediction.
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Optimal Rating
A player’s Optimal Rating is a similar measure to their Carteret Rating. Whereas the Carteret Rating measures actual performance levels of the player, in order to
help predict the player’s future levels of performance, the Optimal Rating is able to identify what the player might have done in various Key Match Event (“KME”)
scenarios that had a higher probability of a better matchplay outcome than the actual matchplay decision/action taken by the player. Allowance is then made for
actions taken by other players involved in the KME scenario which might have affected the matchplay outcome, as well as for athletic performance threshold (both
physical and mental). If we did not make these allowances, then the rating would be a maximal rating - which is completely unrealistic. A further allowance is then
made for potential diminution in athletic performance or under utilisation of the player over a series of matches, to produce an Optimal Rating to reflect what we
consider to be the player’s potential optimal performance levels over the course of a season. The fact that we construct this rating to reflect potential performance
over the length of a season means that the player may have some matches during a season where they play beyond their Optimal Rating.

Attribute
The purpose of this Report is to provide an objective analysis of a player’s performance levels and ability, and to predict what these might be in the future at his
current or an alternative football club. The Carteret Rating provides a highly accurate and objective rating of the player, and which provides a means for an
objective measure against every other player - it is a holistic measure of overall performance and avoids all the noise created by subjective or other poor data
analysis.
Nevertheless, we are able to break down a player’s performance into a number of Attributes - Game Changer, Game Control, Offensive, Defensive and Discipline.
This provides greater clarity on the player’s strengths and weaknesses, and enables us to provide insights into how the player actually contributes to increasing
the probability of his team winning matches. Where the Carteret Rating provides the overall (objective) measure of the player’s performances, the Attributes allow
us to peel back the layers of those performances - to identify strengths and weaknesses, but also to help us understand how he might fit into preferred styles and
formations. These Attributes have been quantitatively constructed based on rigorous data testing, to provide an accurate representation of how a number of KMEs
can be combined to build a picture of how a player can best contribute in a match to increase the probability of the team winning.
The Game Changer Attribute measures a player’s creation of, or contribution to, specific KMEs that were demonstrated to move the in-match position to a better
score position (weighted against the extant opposition score position), or to retain a score position in circumstances where there was a material probability that the
score position could have moved against the player’s team.
The Game Control Attribute measures a player’s ability to maintain a positive score position, and avoid a reduced or negative score position, through a variety of
in-match scenarios such as proactive ball control and movement, maintenance of possession, and transitioning between offensive, defensive and ‘special teams’
types of play (moving the ball and gameplay away from dangerous scenarios in a positive score position, late in the match). It is a good measure of tactical
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leadership on the pitch, and it is an extremely beneficial Attribute for teams that value a possession based style of play as well as those teams that need to contain
the game for periods of time.
The Offensive Attribute measures a player’s ability to create and contribute to ‘positive’ KMEs that actually provided an incremental step to offensively maintain an
in-match score position or to positively transform an in-match score position. This will involve forward play, as well as play in a offensively forward zone. Likewise,
the Defensive Attribute measures a player’s ability to create and contribute to ‘protecting and continuing’ KMEs, i.e. to avoiding a reduced and/or negative
in-match score position. All players will have both an Offensive and Defensive Attribute, whatever their position, and these Attributes (as with all Attributes) are
generally measured against a League Percentile of other players in the same position (in a particular league). High levels for both the Offensive and Defensive
Attributes often indicate a player’s [strong] ability to transition quickly and effectively between attack and defence (and vice-versa).
The Discipline Attribute is a useful measure of a player’s ability to avoid losing control of various aspects of a match and to avoid reducing the options of the team
to maximise the probability of winning future matches because he has been suspended through poor Discipline. Poor in-match Discipline often leads to loss of
possession, and frequently leads to negative KMEs. It is usually measured on charts in the positive - i.e. on radar charts or bar charts set against the League
Percentiles for the Attribute, a player whose Discipline is in the bottom 25th League Percentile has a poor Discipline Attribute.

Characteristics
These are individual elements of a player’s gameplay, and each forms what we refer to as the player’s ‘Atomic Structure’. A player’s relative success in each
individual Characteristic teaches us very little about their ability to contribute to their team increasing the probability of winning football matches. We currently have
33 Characteristics that we combine in a series of algorithms with a player’s Attributes, and measure against the creation/contribution to KMEs, in every single
minute or every single match in which the player has participated (for which we have data). Then the relative success of each part of the ‘Atomic Structure’ is
plotted across 42 measures to build a picture of the player and their performances. These can then be used to recreate the ‘Atomic Structure’ of other players
(e.g. finding a quasi Virgil van Dijk at half the cost), or recreating parts of a successful team in the aggregate (again, ideally, at a much lower cost).

League Percentiles
The mechanism to measure and rate a player against their peers (usually in the same position) in a particular league. References are often made to the lower 25th
League Percentile (which indicates a poor performance measure), 50th League Percentile (which is the average measure), and in the 75th League Percentile
(which indicates high performance - in the top 25% of players in that League).
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Productivity Timeline
The Productivity Timeline provides a highly accurate indication of how a player’s objective performance levels have evolved over the requisite period. The most
instructive period, in terms of weighted accuracy of predictions for a subsequent period of one to three seasons, is the prior three seasons. It is the ‘ultimate
performance trendline’ that provides a unique insight into the impact that the player is having, objectively, on improving the probability of their team winning
matches.
The Productivity Timeline involves a complex series of calculations to bring together individual Attributes and Characteristics of the player (home and away),
weighted by specific Key Match Events (“KMEs”) in every match in which the player has been involved over that period, which in turn are weighted based on the
scoreline at the point of the KME measurement/contribution to weight for scoreline maintenance or conversion to an incrementally better position (and whether
that is maintained or altered with the final match result); and then set against exactly the same series of calculations for every other player in the same position in
the league in question in order to create a League Percentile index.

Key Match Events (“KMEs”)
Key Match Events (“KMEs”) are events that we have identified (through constant quantitative testing) as having the greatest influence on the outcome of a football
match. Our current quantitative modelling includes 42 KMEs, and in very general terms these are events that, to varying degrees), lead to a goal being scored;
could lead to a goal being scored; lead to a goal being conceded; or could lead to a goal being conceded. The Carteret Rating - which is obviously the proprietary
objective measure that permeates everything that we do - measures a player’s creation and contribution to each and every KME, in each and every match for
which we have data on that player. This is a huge piece of data analysis, and is the reason why the Carteret Rating is so accurate and predictive.

Intrinsic Value
The Carteret Rating was developed to objectively (and accurately) measure a player’s contribution to their team increasing the probability of winning matches, and
to be able to objectively compare the performances and ability of one player with another. The Intrinsic Value is essentially a proprietary monetary measure of the
player’s objective performance. In other words, it monetises a player’s Carteret Rating.
The beauty of the Intrinsic Value is that it is based on a series of objective measures and algorithms, to provide a robust monetary ‘value in use’ for each player. It
is not open to market manipulation, or any other type of manipulation.
The elements that are incorporated into the Intrinsic Value calculation include (in no particular order, or weighting): Carteret Rating; age (huge amount of data to
determine age peak performance/value by position); league participation; league position; club’s participation in key tournaments; enterprise/corporate value of
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club; opportunity cost (i.e. potential cost of bringing in a player of similar performance level); comparison with performance levels of other players at the the club
(which will impact proportionate attribution of value (including enterprise/corporate value) to this player); ‘best-fit’ in prevalent formations and combinations of
players; impact of player wage levels and inflation by league, league position, player position; correlation with key performance variables of head coach and team
over the prior three seasons; the performance impact analysis (objective rating) that the player has on the team overall.
Many of these elements are variable between clubs, which explains why a player’s Intrinsic Value can vary between clubs.

Estimated Market Value
Ultimately, the market value of a player is what a club actually spends in a transfer fee for that player. Whilst the transfer market for football players has an element
of regulation in terms of how transactions should be effected, the negotiations on the buy-side and sell-side are confidential. This means that it is not possible to
have full transparency on participants in the specific market for a player, or on pricing movements as a result.
We have used the most recent ‘Market Value’ provided by Transfermarkt as the Estimated Market Value in this Report. We do have some concerns about the
veracity of the figures provided by Transfermarkt, but we recognise the challenges of estimating a market value (as mentioned above) and we take the view that
there are some ‘consistencies to the inconsistencies’ in Transfermarkt which means that it is at least allow us to compare ‘apples with apples’. We are in the
process of building an algorithm that will compare Transfermarkt market values to report transfer fees, which we hope will, in the near future, provide a more
accurate Estimated Market Value for each player.

This document is strictly private and confidential, subject to contract and for general information purposes only. No warranty is provided with regard to its content, and Carteret Analytics assumes no liability whatsoever for its content.
Nothing in this document constitutes an offer or an invitation or a solicitation to enter into any transaction. The reader should always seek independent and professional advice on any corporate transaction.
Carteret Analytics Limited, 85 Gresham Street, London, EC2V 7NQ. T: +44 20 3876 2414. W: www.carteret.group
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