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Abstract 

The purpose of this dissertation is to contribute to improving authenticity within the sport of 

tennis. Match fixing remains a contemporary issue, 28 Spanish professionals alone have been 

undergoing investigation for alleged participation in corrupt behaviour this year. Using the 

tools of forecasting models however, suspicious matches can be detected. While a well-

known model in the form of Markov’s Chain Monte Carlo Simulation is discussed, this 

dissertation will shed light and challenge Benford’s Law; a gap in Western analytics literature. 

This dissertation features a literature review consisting of four main chapters: Why tennis is 

a vulnerable sport? Detecting corruption, forecasting models in tennis and finally, strategies 

which current researchers have recommended the TIU employ.   
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Chapter 1 - Introduction  

1.1 The Purpose and Rationale of this Research 

The powerful, passionate energy that drives the sport industry is like no other. Industries such 

as the automobile, fashion and retail markets dedicate years seeking to create their own loyal 

client base and while some have achieved some great success, sport generates a unique 

response. However, corruption in the world of sport reduces its purity, and this is an 

underlying problem. Unpredictability and uncertainty of outcome are part of the main 

contributors to the excitement of sporting events. The idea that the result is pre-determined 

to fill the pockets of a few, puts the industry in serious jeopardy. Given the popularity of match 

fixing in tennis, it seems a suitable sport to focus on over the course of this dissertation. 

Therefore, the reader will be guided through the following sections: significant factors which 

make tennis the world’s most vulnerable sport with regards to match fixing, how match fixing 

in tennis is detected through the use of data analytics and forecasting models.  

There is a significant gap in the literature concerning Benford’s Law. With only one study 

drawing a connection between the Law and tennis in Asia, its application is largely unknown, 

especially in Western culture. This dissertation will challenge the idea Benford’s Law can 

detect match fixing. With this in mind, match fixers are becoming smarter and more aware of 

how to ‘fake data’. In layman’s terms, a professional participating in corruption cannot lose 

24 points in a row to lose a set, but rather, it must seem naturally competitive. Criminals who 

are aware of this are more likely to go undetected, especially if they understand how statistics 

are interpreting data which has been fixed. Currently, detecting corruption is largely 

dependent on the model known as Markov’s Chain Monte Carlo Simulation, and its respective 

variants. Though this is a powerful tool which has made contributions to an array of different 

sports, this dissertation will shed light on a Benford’s Law which arguably can be used as a 

detection tool alongside Markov’s Chain or even possibly as a replacement tool if the findings 

are in favour of its application within tennis.   

According to Forrest (2019), an independent report released directly from the tennis 

governing bodies, which was led by barristers from London, describes there now being a 

“tsunami of match fixing” which blights sport and poses an existentialist threat to some 

competitions if there were a loss of confidence in the integrity of sport. Before the first 

quarter of 2019 had passed, 28 players were arrested in Spain alone. While sports which may 

come to mind are those such as cricket, football, badminton, basketball, handball and 

volleyball, it is tennis which is the leading sport for confirmed and suspicious cases. We must 

consider that while fixing has significantly increased with the ease of gambling, fixing a contest 

in sport is a concept which has existed since the Greek era. There are two strong motives for 

match fixing which still exist today: sporting gain which involves seeing the fixer’s team win, 

and financial gain where there is no emotion attached to the winner of the team as long as 

the fixer is profiting.  
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1.2 Aims, Objectives and Research Questions 
The aims are intended statements which are hoped to be achieved. The objectives are courses 

of action that will be taken in order to achieve the aims. The research questions are aspects 

wished to be answered upon completion of the dissertation. This offers a structural backbone 

for the dissertation, as well as maintaining a sharp focus on content.  

• To establish how analytics detects match fixing (aim).  

• Offer realistic and implementable recommendations on how match fixing can be 

reduced for professionals working towards maintaining purity of tennis (aim). 

• Synthesise and integrate issues of theory, method and methodology (aim). 

• To revise how are various models used to detect match fixing (objective).  

• Critically analyse secondary data to draw attention to the large problem involving 

match fixing in tennis (objective). 

• What courses of action has the TIU taken? (research question). 

• To address what makes tennis the most popular sport to fix (research question). 

• To collect the most reasons a professional has for participating in a fix. (research 

question). 

• To collect reasons why the betting market has risen the supply for match fixing 

(research question). 

• Offer comment on whether tennis matches obey Benford’s Law (research question).  

 

 

 
 

 

 

Figure 1: The Tennis Integrity Unit’s current 8-step investigation process 
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Chapter 2 - Literature Review 
The following four aspects will comprise the literature review. Topics such as why tennis is 

currently a vulnerable sport, detecting corruption, forecasting models used in tennis and then 

finally, attention will be brought to what scholars have recommended as courses of action 

which the TIU should take. This will be done purposely to aid my own recommendations in 

the latter stages of the dissertation. To facilitate this, central ideas from the sports business 

literature will be reviewed.  

2.1 Why is Tennis Vulnerable? 

Japanese sumo wrestlers have been accused of collusion in the results of bouts at the end of 

tournaments (Duggan and Levitt, 2010). In the paper ‘Corruption in professional Sumo: An 

update on the study of Duggan and Levitt’ it was established that each tournament had 15 

bouts and any wrestler who fails to win eight matches is demoted to the next tier down, losing 

out on significant financial gain. If we take the example of wrestler A possessing a 0.3 chance 

of winning and wrestler B a 0.7 chance of winning, Duggan and Levitt found despite 

differences in ability, whenever one wrestler had to win to avoid demotion and the other did 

not, the first won with an abnormal, high probability. The researchers did note, while this 

could be explained by incentives to effort, the presence of corruption was suggested because 

the loser in that match was found very disproportionately likely to win the next time the same 

players met. This suggests that a deal had been made that a guaranteed loss for player B (so 

player A can remain in tier 1), involved player A having to lose their next encounter. This area 

of research is supported by the paper ‘Does the Corruption Perceptions Index Predict the 

Outcome of Competitions? Evidence from a Natural Experiment around the World’ (Elaad et 

al, 2015). Researchers modelled football results using data from 75 countries and found that 

relegation-candidates tended to win crucial matches more often than would be expected. 

While simply “trying harder” could have been a logical explanation, an unexpected outcome 

in favour of the relegation-candidates was statistically significantly more likely the higher the 

country’s score on the Corruption Index published each year by Transparency International. 

Both these areas of research are further supporter by the findings of McHale and Forrest who 

in their paper ‘An evaluation of SportRadar’s fraud detection system (McHale and Forrest, 

2016 ) found “there may be a ‘sporting’ motivation, for example one team needs to win to 

avoid relegation and the owners of the two teams involve agreed (for money or for return of 

future favour) that an appropriate result may be manufactured”. 

All these areas of research present asymmetry in the sense that they are particularly useful 

for establishing one motivation a player may have for cooperating in illegal activity; salary. It 

is the lower echelons of tennis which are particularly vulnerable as these players struggle to 

maintain a salary to breakeven with their costs. With much limelight on the superstars of the 

game (see figure 2), the risk for match fixers to approach them is too high, especially 

considering they thrive financially.  
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Instead, Jetter and Walker in their paper ‘Good girl, bad boy: Corrupt behavior in professional 

tennis’ (2017) found something similar in men’s tennis where players close to qualifying one 

of the four Grand Slams (those only just ranking outside the top 104 world rankings), the 

following week were “suspiciously” likely to win against players who had either qualified 

already or could not qualify. Jetter and Walker found that professionals playing a “dead 

rubber” were most likely to cooperate in losing the match. The desire to qualify for a grand 

slam is high due to the financial gain even losing the first-round match can have. In the 

example of Wimbledon, according to the Independent (2018) a first-round loss results in 

£39,000. This further supports why the lower echelons of the sport are especially vulnerable. 

The lifestyle for a professional outside the top 104 is economically demanding due to cost of 

flights, hotels, coaching and dieting. The lifestyle is not glamorous given the toughness of the 

tour. Darren Cahill a former professional tennis player, stated he was thankful for not being 

susceptible to claustrophobia or nyctophobia: “we used to stay in bomb shelters where they 

had a big vault door for our accommodation”. As such, one can see why motivation is present 

for tennis players to cooperate in illegal activity; especially given that players do not have to 

lose the whole match; a set alone has been valued at $25,000 (and a match for $100,000) by 

the New York Times (Rothenberd, 2019).  

An additional reason tennis is vulnerable is because frequently, in the eyes of match fixers, 

individual solo sports are more convenient to 

manipulate than sports involving a team, where 

the risk is higher due to complex interactive 

outcomes (Carpenter, 2012). In the example of 

the Good Friday Fix taking place between 

Manchester United and Liverpool in 1915, six 

players had to be involved in order to control the 

outcome of that match. From a practical point of 

view, it is far easier to approach and convince just 

Figure 2: Lorenz curve for different rankings (men) based on ATP (2015). 
(Balliauw, Verlinden, Spiegel and Hecke, 2017). 

Figure 3: Leading suspicious sports (ESSA, 2015) 
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one player (as in tennis) to control the outcome of a match. It is worth noting, the detection 

of this fix occurred as some of the six players could not resist betting on the outcome of the 

match, given they intended to fix the result (Forrest, 2019). Targeting just one professional 

instead of six, reduces the chance of this happening. Furthermore, Forrest highlights how 

within football, those involved with corruption can rapidly multiply. In the early 1970s, players 

on the German football team Hertha Berlin team were paid more than one year’s salary to 

lose the final match of the season to Bielefeld (who were at risk of relegation to the second 

tier). The investigation revealed that another club facing relegation, Kickers Offenbach, had 

offered substantial bonuses to the Berlin players if they beat Bielfeld. The culture of 

corruption can be very strong in football as in this instance three parties were involved: X 

played Y; third club Z assumed that X would be bribed by Y and so Z made its own offer to X. 

Additionally, from a mathematical point of view, more outcomes (win, loss, draw) makes it 

more difficult to manipulate the desired result. Despite Football still being the second most 

popular sport for match fixing (see figure 3 above), tennis is out in front by more than five 

times for suspicious alerts and almost double unusual alerts raised due to only having to 

contact one professional and simplicity in final result (win or lose). 

Forrest (2019) therefore alludes to the ‘epidemic of fixing’ which exists within tennis. Firstly, 

fixing a match can occur in two ways: fixing to lose (where a player deliberately loses a set or 

even the match), and fixing to win (where an umpire is bribed). The author states fixing to 

lose is the more popular choice in tennis, as there is a fashion (referred to as ‘tanking’ within 

this dissertation) to not offer maximum effort due to poor mentality or to reserve energy for 

the deciding set. Ehrlich (1996) in his paper ‘Crime, Punishment, and the Market for Offenses’ 

suggests there is a market for offenses. Illegal markets can be analysed like ordinary markets 

in terms of supply and demand. Supply for fixers is the availability of which they can contact 

and persuade tennis professionals to cooperate. Of course, for the motivations previously 

established, it is clear to see why professionals would cooperate. The demand comes from 

the surge of the betting market, which allows them to benefit financially, meaning their 

demand is ‘derived’: they do not wish player A to win from an emotive point of view, but 

rather to profit via the trading markets. For there to be have been an increase in fixing activity, 

either supply has to have increased or demand has to have increased.  

It is evident that the betting market has increased in the last 20 years. The emergence of the 

internet has caused a dramatic increase in tennis-related financial activity, much of which is 

dependent on quantitative models (Knottenbelt et al, 2012). Forrest (2019) alludes to the 

‘Demand for Fixers’ being connected to the betting market. In the year 2000, global gross 

gaming revenue was measured at €6 billion. By 2016, this number had risen to five times its 

value at €30 billion. Forrest further believes this is a result of online technology creating 

product innovation, which allows the average person to place a stake while a sport is in – play. 

This fashion has dramatically increased the amount of bettors in the world, with 70% of stakes 

placed in – play as opposed to pre – play. Furthermore, Forrest discusses how this dramatic 

increase in betting has made it difficult to police the betting market. The author dubs 

‘liquidity’ as ‘the friend of the fixer’. For example, legitimate bettors provide ‘camouflage’ for 

fixers who can place larger stakes while remaining undetected. In fact, Forrest was intrigued 

to learn how high a corrupt stake can be before being deemed suspicious. In his paper ‘The 
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Threat to Football from Betting-Related Corruption’, the consensus was €300,000. It is 

concluded that the epidemic of Fixing has risen due to the demand for fixers in the growth of 

sports betting, in particular the ‘grey’ markets. Additionally, Forrest concludes in – play 

markets generate higher potential profit for fixers as stakes can be placed at specific times to 

fetch better odds. For example, placing a bet on a tennis match to be won in 3 sets when 

Player A is serving for match point in the second set, would fetch far greater odds than placing 

this bet pre – match (this is because the odds of Player B breaking and then taking the set 

would be very low).  

2.2 Detecting Corruption  

Having established tennis is vulnerable, it is important to understand the concepts behind 

detecting corruption. Firstly, understanding what analytics is and how current institutions 

such as SportRadar are using data to produce probabilities will be useful, before homing in on 

specific tennis forecasting models.   

2.21 Data Analytics  

Analytics has been defined as “the process of learning data, to make better decisions” 

(McHale, 2018). This definition states analytics have a greater purpose than just interpreting 

and communicating patterns in data. Additionally, it draws upon human decision making in 

order to make the data meaningful. Data analytics can highlight play which is likely to be 

suspicious, but play can also look suspicious when tanking in tennis occurs and as such, there 

must be sound human judgement present. Analytics cannot distinguish the difference 

between what is a “tank” and what is a fix. It is this element which makes McHale’s definition 

accurate, as analytics are a tool and should be used alongside correct decision making.   

2.22 Sportradar  

The paper ‘An Evaluation of Sportradar’s Fraud Detection System’ (Forrest and McHale, 2015) 
examined the likely efficacy of Sportradar’s Fraud Detection System, which monitors betting 

markets for indications that a (football) match may have been manipulated. The authors were 

contracted by Sportradar to provide an independent evaluation of the efficacy and reliability 

of the FDS. The purpose of the authors’ research was due to the growing awareness of the 

scale and level of threat to the integrity of organised sport. Sportradar offers their services in 

order to protect the integrity of sport. Its Fraud Detection System (FDS) monitors betting 

markets for unusual activity in order to detect the use of illegal manipulation taking place. 

Though Sportradar operates the FDS for other sports such as tennis, the investigation 

presented was just limited to monitoring football. Nonetheless, it is particularly useful and 

relevant when focusing on two of the detection models described. This is because these 

models use data from previous matches when two football teams play, and if the authors 

found the FDS to be accurate in detecting fixed matches, then perhaps the same method 

could be used within tennis. The first is the “pre - match” model which uses information on 

the two teams’ past results to estimate for each team the probabilities that it will score 0 

goals, 1 goal, 2 goals, etc. From these probabilities, expected odds in each of the three 

markets can then be derived. It is important to understand how probabilities are calculated 

pre – game as the application of using previous data to derive to a probability is something 

we must be aware of before understanding the concept of Markov’s Chain Monte Carlo 
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Simulation later on. The second model is the “in – play” model.  Within the context of this 

review, actions such as a red card are taken into account, and adjustments are made to the 

pre-match model during the match. Within a tennis match, as opposed to a red card it may 

be a player limping due to an injury. It is also important to understand the probabilities being 

monitored in – play are important to follow as significant discrepancies in data point towards 

illegal manipulation.  

This research first concluded the FDS is likely to correctly identify a significant proportion of 

manipulated matches. Secondly, is that few false positives will be conducted by the FDS as 

they are thorough and cautious in their assessments as to whether a match is suspicious (false 

positives are something which should be kept in mind when analysing potential fixed matches 

in the findings later on). However, this does mean some cases of fraud are missed by the FDS 

because only cases of very striking betting anomalies are deemed suspicious. Nonetheless, 

given the accuracy of the pre and in – play models, it seems these are two useful methods for 

calculating probabilities before and during a sport’s match. With this in mind, we shall now 

look towards specific forecasting tennis models whose foundations use previous data to help 

predict fixed matches.  

2.3 Forecasting Models in Tennis 
Having established how data analytics can predict probabilities and what they contribute, it 

now makes sense to analyse how they have been used in the literature to form tennis 

forecasting models. They are predominantly used to distinguish suspicious behaviour through 

the form of large bets. However, given that we have established large betting is a regular 

occurrence and now a fashion, many large bets are rarely suspicious. Therefore, it is the 

matches with substantial stakes combined with suspicious data patterns which should be 

investigated (Hatfield, 2013). 

2.31 Knottenbelt, Spanias and Madurska  

In their paper ‘A Common-opponent Stochastic Model for predicting the Outcome of 

Professional Tennis Matches’ (Knottenbelt et al, 2012) the authors identify why tennis is an 

attractive sport to forecast models for. Their first reason is the game is just played between 

two players, which in contrast to team sports such as football and cricket, there is no need to 

analyse each player on the starting line-up. Additionally, outcomes such as dismissals and 

substitutions need to be accounted for. Secondly, vast amounts of data are made public by 

the International Tennis Federation (ITF). Technology such as Hawk-Eye and the umpires’ live 

scoring feed will only contribute to this in the future. Finally, the scoring system is more 

gradual in comparison to other sports. A goal in football can completely alter the odds, 

whereas in tennis to achieve a set which significantly alter the odds, a sequence of points and 

then games must be achieved first. This allows time for forecasting models to adapt to the 

live odds.  
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2.32 Markov Chain Monte Carlo Simulation 

In reviewing Markov’s Chain Monte 

Carlo Simulation, we will review the 

work of David Forrest: ‘Match Fixing: An 

Economic Perspective’. Forrest’s work 

into match fixing and data analytics is 

considered seminal by many, and offers 

a detailed yet clarified explanation into 

this forecasting model. Forrest states 

the foundations of the Markov Chain 

Monte Carlo Simulation (MCMCS) 

model relates to the probability of a 

player winning a point based from 

points won on their service, compared 

to points won off their opponents’ returns (Forrest, 2019). MCMCS considers the live score in 

the match and simulates all possible outcomes of the match, before producing the probability 

for each point. The probability is calculated through past performances of the players’ serving 

and returning statistics (see figure 4). It now becomes clear to see how important the role of 

past data is when using forecasting models. Without them, statisticians do not have a place 

to start. The two tennis players are assigned a probability of winning which is calculated by a 

machine. Let us assume player A was assigned a 0.8 chance of holding their service game and 

player B a 0.7 chance of holding each of their service games. (Consequently, this means player 

A possesses a 0.3 chance of breaking and player B a 0.2 chance). Forrest states the MCMCS 

earns its name because a powerful machine ‘simulates’ thousands of outcomes, until the 

outcome is unlikely to change. Forrest does also explain, the machine does not specify which 

exact points are won and lost in these outcomes, but rather a final match score is predicted. 

This is known as the ‘true odds’. With the ‘true odds’ now at a statistician’s disposal, they can 

look to compare the ‘observed odds’. A strong indication of match fixing taking place occurs 

when large discrepancies between these two sets of odds occur. Often, this is when unusal 

and significant investment is placed onto a player in the betting market. It is visually evident 

as market decimal odds are altered.  

In Figure 5 player A has won the match. A statistician is able to infer that it was a clean, 

legitimate tennis match because the black model line (‘true odds’) does not consistently drift 

or remain away from the blue line, the market odds.   

Figure 4: An example of simulation for a single game. 

Figure 5: A Clean Tennis Match 



Name: James Ashoo  Student ID: 201112642 

11 
 

 

In figure 6 however, there is significant gapping between the two lines. Findings from other 

scholars such as Rodenberd have supported Forrest’s findings through concluding: “when 

the betting price 

has a large 

irrational move 

away from the 

fair model-

predicted price, 

the move is 

indicative of a 

fixed match 

before it is played” (Rodenberd, 2014).  

2.33 Klassen and Magnus 

The MCMCS model should be held in high regard, as there are only few criticisms which exist 

within the literature. Klassen and Magnus did hypothesise that points in a tennis match do 

not follow a pattern of being independently and identically distributed (iid) and that the 

concept of momentum is real; acting as a criticism to ‘simulating results’. In their research 

paper ‘Are Points in Tennis Independent and Identically Distributed? Evidence From a 

Dynamic Binary Panel Data Model’ (Klassen and Magnus, 2001) they hypothesised the 

previous point has a positive effect on winning the current point, and “important” points are 

more difficult for the server to win the point than at less important points. For example, if 

player A was receiving serve at 30-30 and won the point, then their chance of winning the 

next point and breaking serve would be greater than winning the point at the start of the 

game. This hypothesis acts as a criticism to the validity of the application MCMCS because a 

machine puts an equal chance on each point. They also found the weaker the tennis player, 

the stronger these effects are which is particularly relevant for this dissertation as the focus 

is not on the superstar players, but as previously mentioned, the lower echelons of the sport 

where match fixing is more likely to take place. Ultimately however, the authors concluded 

they reject their hypothesis and with substantial academic papers supporting MCMCS to 

monitor corruption in tennis, it remains an effective and relevant tool for cleaning up tennis.   

2.34 Benford’s Law  

In the research paper ‘Following Benford's Law, or Looking Out for No. 1’ (Browne, 1998) the 

author describes how the mathematics professor, Dr. Theodore Hill asked his students at the 

Georgia Institute of Technology to flip a coin 200 times and record the results, or merely 

pretend to flip a coin and fake 200 results for their homework. By their next class, Dr. Hill was 

able to tell the students who flipped the coin and who faked it by simply eyeballing the data. 

Browne later provides this quote from the professor: ''The truth is, most people don't know 

the real odds of such an exercise, so they can't fake data convincingly”. Interestingly, Dr. Hill 

is one of a growing number of statisticians, and mathematicians who are convinced that the 

mathematical theorem known as Benford's Law is a powerful detection method for pointing 

suspicion at frauds, embezzlers, tax evaders, sloppy accountants and of course, match fixers. 

Figure 6: A Fixed Tennis Match 
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Dr Hill explains data is deemed suspicious as during 200 tosses, either heads or tails will 

appear six or more times in a row. Due to the fact most fakers are unaware of this, they avoid 

recording long runs of heads or tails as they deem it improbable, when in actual fact the 

opposite is true.  

Benford’s Law theorises that with any large randomly produced set of natural numbers 

(population numbers, death rates, passwords, and lengths of rivers) a certain pattern will 

occur. For example, 30% of the numbers will begin with the digit 1, 18% for digit 2 and etc 

down to digit 9 (Sarkar, 2018). By following Dr Hill’s ideology, Benford’s Law explains the 

probability of naturally occurring numbers and as artificial numbers do not follow this law, 

human intervention can be verified. While the context and severity of fixing data is completely 

different between Dr Hill and testing this Law within the context of a tennis match, the 

ideology that not all fixers know how to properly fake data is relevant. 

Figure 7 demonstrates how Benford’s Law can 

be applied to any large set of data. In this 

instance, the amount of ATP points a 

professional possesses, closely follows the 

pattern of Benford’s Law. In other words, 

around 30% of ATP professionals have ranking 

points which begins with the digit 1; this could 

be 1, 10 to 19, 100 to 199 or 1000 to 1814.  

Under the assumption Benford’s Law correctly 

predicts the pattern for any large data sets, 

researchers Yong-wook et al employed the 

theory to produce a forecasting model in regard to detecting match fixing.  

Yong-wook et al conducted a study observing the number of rallies from matches in the ATP 

and WTA tour and compared Benford’s Law to see if there was a similarity. A rally constituted 

whenever the ball travelled over the net, not to be confused with a full cycle of the ball being 

hit twice. The researchers set about this and named the study ‘Detection of Possible Match 

Fixing in Tennis Games’ (2018). A weakness of their study, however, was that practice 

matches were artificially manipulated as a data collection method to verify whether the 

distribution follows Benford’s Law. The researchers devised a machine learning model to 

detect whether a match had been fixed or if it were legitimate. It was found ‘specific intention’ 

could be spotted as these matches produced a different set of numbers from matches with 

clean intentions.  

This first set of data (see table 1) is a result of the matches analysed from the ATP and WTA 

tour. Yong-wook et al did find that the amount of rallies closely follows Benford’s Law. The 

most significant discrepancy is around 3.00 and takes place with data where the first digit is 

1. On the other hand, data set B is the artificially fixed matches which the researchers put in 

place. This data set is far more discrepant from Benford’s Law implying there was ‘specific 

intention’.   

Figure 7: An example of Benford’s Law with a large data set. 
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1 to 110 (see figure 8) were the output 

of matches played with clean, legitimate 

intentions as they are considered 

‘normal’ under Benford’s Law. Note 

however, the final three matches (111, 

112 and 113) were all fixed and are 

outputted at a value far closer to 1.0. 

The application of data analytics can 

assess where discrepancies in data lie, 

and it is at this point that sound human 

judgement should takeover to assess 

the explanation for a suspicious match 

and the appropriate punishment.  

  

 

 

 

 

 

 

 

 

2.4 Strategies  
With the ability to identify ‘suspicious’ matches, it now makes sense to assess what current 

researchers in the literature recommend as to which strategies tennis can employ to be as 

pure as possible. The research paper ‘Tennis Integrity: A Sports Law Analytics Review’ 

(Rodenberg, Sackmann and Groer, 2016) discusses match-fixing and its subtopics such as: 

commercialised gambling ventures, data ownership legal issues, prize money and ranking 

rules, public relations pursuits, and tennis gambling. The researchers present realistic and 

implementable recommendations regarding these issues. The ‘Independent Review of 

Integrity in Tennis’ (Lewis, Wilkinson and Henzelin, 2018) is another detailed report which 

looked at what the TIU can do in order to improve. A panel underwent the examination of the 

TIU and international governing tennis bodies. In the report, the panel considered the current 

system as operated by the TIU and the international governing bodies as inadequate to deal 

with the nature and extent of the problem tennis now faces. The panel did not consider that 

there is any single solution given the complexity of the problem and as such concluded with 

a comprehensive package of improvements. These two studies will be reviewed first as they 

are by far the most comprehensive and detailed in their future strategies for the TIU. 

Table 1: Benford’s Law compared to a real (A) and fixed (B) matches of 
tennis 

Figure 8: Supervised learning output 
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Firstly, the ITF, ATP, WTA and the Grand Slams should revaluate prize money. Rodenberg et 

al argue the current set up encourages match fixing and tanking. Interestingly, this 

recommendation is similar to Lewis et al’s where the lower ranks of tennis players need to be 

better rewarded. Additionally, Other scholars has agreed with this point of view with some 

stating tennis is ripe for corruption because rewards are “eye – wateringly disproportionate” 

(Brown, 2016). With expert players and commentators making the same claim, Lewis later 

explains governing bodies are augmenting prize money levels at the lower echelons of the 

sport, which is an indication of recognition of this issue.  

Secondly, directors of tournaments should reconsider the live data distribution via 

commercial arrangements with entities in the betting industry. Simon Chambers, a betting in 

tennis expert has described the relationship between these two bodies as “difficult” due to 

hypocritical policy positions. An example being the Australian Open where the organisers 

have availed themselves of betting company sponsors while players are prohibited from 

securing similar sponsorships. This is a vicious circle as the more data that is publicly released, 

will ultimately produce more ‘suspicious’ matches. Removing opportunities and incentives for 

breaches of integrity is a recommendation also put forward in Lewis et al’s review. Tennis’ 

current environment provides a “lamentably fertile breeding ground for breaches of integrity” 

according to the review panel. To reduce this, the review offers an inter-related preliminary 

recommendation whereby betting markets should be reduced. A narrow measure which 

targets specific integrity risks across the whole sport and a broad measure that prevent 

markets at the lower echelons of the sport, which as previously identified, is particularly 

vulnerable. Secondly, International Governing Bodies must devote greater resources to the 

development of the sport because each new talent must rise through these ranks. If this is an 

area damaged in the sport, future professionals will not prosper, making for an uncompetitive 

and dull competition. A further inter – related preliminary recommendation offered, is to 

discontinue the supply of official live scoring data in for the ITF World Tennis Tour $15k 

developmental tier. This is so betting markets are unable to access data and produce odds, 

meaning these matches could not be wagered on.  

Thirdly, the ITF, ATP, WTA and Grand Slams should be publishing injury reports for players. 

Post-match, players should be required to complete an injury report and if unwilling to do so, 

face an investigation. Similar to one of Lewis et al’s recommendation, this is a 

recommendation which is likely to upset the stakeholders that is the players, in light of it 

aiding the prevention of match fixing should ease the reluctance of completing injury reports 

for the professionals. Therefore, considerable efforts should be made to explain to the players 

why they are faced with this injury report. Additionally, this solves another issue in sport of 

players who are injured withdrawing in first round of a Grand Slam to take a substantial pay 

cheque, knowing they were going to withdraw. Although the main focus on match fixing, 

tennis can still be made cleaner if fans experienced more competitive matches, as opposed 

to one player withdrawing after just one set. Furthermore, public injury reports remove the 

underground market where inside information takes place.  

Fourthly, the TIU level of independence should be increased. They should not have to require 

approval from the members of the Tennis Integrity Board before taking action. Many of these 
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criminals act quickly, and so a process granting permission slows down the efficiency of the 

TIU. The TIU should start an investigation right the way through to its conclusion (with public 

updates along the way). Tools such as subpoenas, search warrants, wiretaps, arrest power 

and criminal prosecution should all be at the TIU’s disposal. This would also make criminals 

take the organisation far more seriously. Lewis et al also argue that there should be greater 

independence through disruption techniques. For example, the TIU should be able to 

approach an umpire, line-judge or player pre – match if they deem a future match suspicious.  

Fifthly, Rodenberg, Sackmann and Groer do recommend that umpires should not be able to 

transmit data, but rather a dedicated person should be used. Their argument is chair umpires 

can be bribed.  

One recommendation the ‘Independent Review of Integrity in Tennis’ includes which ‘Tennis 

Integrity: A Sports Law Analytics Review’ does not identify, is the importance of education. 

Improvements to education, particularly for young, active, and busy tennis players, the TIU 

should take whatever feasible steps it can to increase their engagement in integrity 

education. The Panel noted that the TIU’s in-person training has focused on players at the 

highest levels of the sport, with limited in-person training for younger and lower-ranked 

player. The TIU should consider providing in-person integrity training, through individual or 

small group presentations. Stakeholders such as players may again see this as a chore, though 

explaining its importance to the integrity of tennis should be part of being a professional of 

the sport.  

Other scholars have made recommendations regarding the TIU’s future courses of action. 

These studies are not as detailed as the above, as their purpose was not to provide do not 

future recommendations for the sport of tennis. Nevertheless, it seems appropriate to discuss 

some of the recommendations made which the previous two papers do not discuss.  

Despite match fixing being known as an issue as far back as the Greeks, it is still in its infancy 

in terms of research and understanding, particularly when compared to other threats to 

integrity such as doping (Carpenter, 2013). In this paper, ‘Global Match-Fixing and the United 

States' Role in Upholding Sporting Integrity’ Carpenter quotes John Abbott, Chair of the 

Interpol integrity in Sport Steering Group as saying partnerships, information exchange, co-

ordination, prevention strategies and pro – activity are the five key elements which make up 

successful strategy against match – fixing. Carpenter concludes by stating sport generates 

emotions which are like no other in life, stemming from the unpredictability which is without 

doubt its most important commodity. The sense of unity felt is exactly what is needed to 

prevent match – fixing by having a willingness to share information. In another of Carpenter’s 

papers ‘Match-Fixing—The Biggest Threat to Sport in the 21st Century?’ Carpenter offers 

strategies to enhance action being taken to prevent match fixing. Firstly, clearer guidelines 

should be communicated to players establishing what is and is not allowed for players. 

Though it is thought players may know what is allowed already, this would help proceedings 

when prosecuting the guilty if these rules were well known on the tour. To achieve this, player 

associations across different sports should work together, forming a development 

programme of communication to highlight the rules of the sport. It is recommended this take 

place at both youth and professional level to cover all aspects of the sport, not just the elite 
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level. Finally, Carpenter believes players should take an informal test verifying they 

understand the guidelines. Carpenter concludes that although the majority of sports now 

have an anti-corruption unit in place, but the establishments are reactive instead of pro – 

active; adopting a ‘head in the sand’, naive approach that match fixing won’t occur.  

Gambling Related Match – Fixing: a Terminal Threat to the Integrity of Sport (Serby, 2012) 

states there is an ongoing discussion among sport administrators, journalists, academics and 

lawyers about what the most effective methods are to reduce match fixing. Lie detector 

machines is a proposal, but it is recognised they are not 100 percent reliable. The second 

proposal made is that known as “mystery shopper”. An investigator or law enforcer incites a 

suspect to commit an offence to obtain evidence of their guilt. Making it public knowledge 

that mystery shoppers take place, should increase deterrence of professionals co-operating 

in match fixing. Finally, Integrity and the Corruption Debate in Sport: Where is the Integrity? 

(Gardiner, Parry and Robinson, 2017) is a paper recommending those in charger of 

maintaining the integrity of a sport, should move beyond a “band – aid” response towards 

match fixing and consider a more holistic approach to the development of integrity policy. A 

holistic integration brings together the cognitive, affective and somatic aspects of the person 

which would be an effective method when assessing the possible motivations specific players 

may have for cooperating in illegal activity.  
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Chapter 3 - Methodology  

Research Paradigm  

A suitable framework in the construction of this section is Michael Crotty’s ‘Foundations of 

Social Research’ (1998). This study offers an effective research paradigm for describing how 

a research process can take place during a study. A paradigm consists of the following 

components: ontology, epistemology, methodology, and, methods (Scotland, 2012). Each 

component is explained, and then the relationships between them are explored.  

Ontology is the study of being (Scotland, 2012). The concept relates to how social phenomena 

takes place. In this instance, crime is the social phenomena as it is illegal to match fix. Two 

theoretical perspectives argue over what causes something such as crime to take place. The 

first is the Objectivism approach which believes our social reality exists without the influence 

of individuals (Bryman, 2006). Constructivism on the other hand, argues that social actors 

have an active and crucial role in constructing our reality. Therefore, reality is an on-going 

transformation (Bryman, 2006).  

Epistemology is concerned with the nature and forms of knowledge. It is a way of 

understanding and explaining what is known and how it is known (Guba and Lincoln, 1982). 

Similar to ontology, two theoretical perspectives differ in their beliefs regarding the subject. 

Firstly, Positivists believe that only information provided by the senses can result in scientific 

knowledge. Natural sciences like objective observation in the eyes of a positivist, can only 

contribute to the study of social reality. In this line of thought, humans are regarded as natural 

objects and behaviour can be explained by external forces (Guba and Lincoln, 1982). Secondly 

however, Interpretivists believe a concept known as social sciences exist, which differ to the 

natural sciences. Therefore, different methods and procedures are required when studying 

human behaviour such as understanding empathy. The world can be made sense of through 

the individual’s point of view, instead of observing their behaviour and looking for relations 

between cause and effect (Guba and Lincoln, 1982). While a Positivist may find comfort in 

believing the integrity of tennis has to be improved due to the objective number of suspicious 

matches recorded, an Interpretivist approach may prove more useful for understanding why 

a bettors feel they are able to break the law, as well as the behavioural motivations a 

professional tennis player faces when cooperating in illegal activity.  

Methodology  
Methodology is the strategy, plan of action, process and design lying behind the choice and 

use of particular methods and linking the choice and use of methods to the desired outcomes 

(Crotty, 1998). Methodology as a whole is concerned with what, why, from where, when and 

how data is collected and analysed.  

Secondary research  
Following Crotty’s framework, let us first answer what type of data has been collected. The 

type of data is analysed in this dissertation is secondary. The study ‘Data Collection Primary 

vs Secondary’ (Hox and Boejie, 2005) is a comprehensive, detailed study which clearly outlines 
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the differences in these types of data and their advantages/ disadvantages which makes it a 

useful source for the construction of this methodology. Secondary data is defined as data 

which has previously been collected by somebody else and is often referred to as ‘archive 

data’ or ‘past data’ (Hox and Boeije, 2005). Typically, this type of data is accessible through 

previous studies, published government records, university archives and the internet. 

Secondary research involves re-analysing, interpreting, or reviewing past data. I intend to 

specify how past data informs me of my current research. For instance, given the numerous 

published recommendations aimed towards the TIU that current researchers have put 

forward, have the TIU taken these on – board since, and what future problems have evolved 

which require new and improved recommended courses of action?  

Advantages 

There are some significant advantages to using secondary data over primary data, especially 

for students completing a dissertation while enrolled on a University course. Here, let us 

discuss why the use of secondary data was effective. Primary data involves the researcher far 

more than secondary research, which makes the process easier as the data already exists. 

Both time and money are not as dependent for secondary research as participants do not 

need to be compensated for their involvement. For individuals completing primary research, 

it can take a 6-month process to gain approval from the ethical committee. In this instance, 

secondary data is practical as the students can start their research immediately. Additionally, 

as Matthew Billington, the Research Integrity and Governance Officer at the University of 

Liverpool states, there are three dangers of primary research which secondary research does 

not suffer from (consent, confidentiality and risk).  

The collection of secondary data can be done in a much faster time period (Hox and Boejie, 

2005). Through university resources such as the student intranet allowing access to academic 

portals and both the online and offline library, the process of collecting data is convenient. 

Technology such as the internet has made collecting data quicker too, with scholar cites 

containing all relevant research studies in one place. Additionally, this means a larger scope 

of data can be collected (Hox and Boejie, 2005). To match the same amount of data with 

primary research can take years to complete. Although one piece of secondary data is just a 

snapshot of the findings in that time period, multiple sources published at different times can 

be compared and analysed to offer a longitudinal perspective. In this instance, we have 

established how the introduction of the online betting market in the early 2000’s created a 

significant rise in the amount of tennis matches deemed suspicious. This is one of the 

advantages of data triangulation which will be discussed later in this chapter.  

Secondary data has also been published by professionals, meaning it is an external source of 

data (Hox and Boejie, 2005). This is especially useful as many Post – graduate students lack 

experience of publishing contributions to the academic world. All data collected has therefore 

undergone the necessary requirements in order to be published. Collecting the data myself 

opens up the possibilities of containing flaws as I do not possess the level of expertise by 

comparison to professionals working in academia. However, national and international 

organisations such as ATASS and Sportradar are able to draw upon these professionals and 

publish their data.  
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Disadvantages  

Secondary data does however come with some disadvantages. Naturally, data is being 

analysed which has been collected for a different purpose than my own. This raises several 

issues: Firstly, interpretation of data (Hox and Boeije, 2005) differently to the way a second 

researcher might. For example, I interpreted that the TIU should stop allocating live data feeds 

of the matches played at the lower end of the sport. My interpretation as to what is the lower 

end of tennis may differ from another person’s. Secondly, primary research is collected with 

specific research questions in mind. However, secondary research has always been collected 

for somebody else’s research questions, aims and objectives; which can reduce the validity 

(Hox and Boeije, 2005).  

It is rare that secondary data is available in the format a researcher requires. Much of the 

literature concerning match fixing in tennis refers to tennis players from international 

backgrounds, as opposed to a local area. A final disadvantage of using secondary data in this 

dissertation is, I fail to see how researchers gathered their own primary data. Very few studies 

discussed provide a methodology section expressing how their research was conducted, 

which leaves me with a lack of information concerning data collection methods, validity and 

reliability.   

Evaluation of Data Set 

As previously identified, secondary data does contain advantages and disadvantages; the 

extent to both these will be exemplified through evaluation of the data set: ‘Independent 

Review of Integrity in Tennis’ (Lewis, Wilkson and Henzelin, 2018). The Review Panel 

addressed betting-related and other integrity issues facing the sport. As such, the panel 

conducted a review aiming to addressing the nature and extent of the problem over time; the 

appropriateness and effectiveness of the sport’s historical and present approach to 

addressing it; and potential changes to improve how the sport tackles it in the future. This 

study is useful given the first and third aims relate closely to my study. The first offers insight 

into the causation of this problem in tennis, while the third allows me to read their 

recommendations and analyse whether the TIU are currently implementing them into their 

organisational practices. We should however, keep in mind that no two studies are conducted 

with the same intentions meaning the purpose of collecting data will always differ. Therefore, 

other data sets will be used to complete my aims and objectives, and answer my research 

questions. For example, this study aims to develop the type of analytics which statisticians 

can employ as a detection method. As comprehensive as the Integrity Review is, its only 

reference to data analytics is recommending recruiting experts Paul Leyland and Patrick Jay; 

it fails to explore specifically what these men can do to reduce match fixing.  

When reviewing a data set, it is also important to consider the sample. Data was collected 

from over 200 key stakeholders in professional tennis, ranging from international governing 

bodies, the TIU, tournament organisers/ directors, national federations, governmental 

regulators and betting operators. Collecting data from a variation of different stakeholders 

means the data has a greater chance of being holistic. For example, there is a stronger chance 

of the data being reliable as professionals were not the only stakeholders who were 

questioned. This means more than one perspective is offered which is advantageous. 
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Employed measurement tools are also important for assessing the reliability and validity of 

the data collected. Qualitative data was collected in the form of over 100 interviews. Player 

interviews provided the researchers with information about integrity issues in tennis as many 

of the players had first-hand knowledge of illegal activity. They found players experienced 

efforts by bettors to receive inside information and request they underperform. Additionally, 

players reported they were most likely to be approached at the lower level tournaments, 

which lack basic security on player access. Quantitative data was also collected in the form of 

surveys; 3200 to be specific. An example of this being 16.4% of respondents stated they had 

first – hand knowledge (personal observation or experience) of a fellow professional betting 

illegally on tennis for financial gain. 37.8% of this group, suggested they were aware of such 

activity occurring on multiple occasions. This review would likely satisfy Positivists and 

Interpretivists given the use of both qualitative and quantitative data.  

The penultimate aspect to be analysed, is who conducted the study. Adam Lewis was ranked 

as one of the chambers UK Top Skill Bar 100 in their top UK barristers and is recognised as the 

leading member of sports law counsel at the Bar by independent legal directories. Dr Marc 

Henzelin has contributed extensively to the literature of practices such as white-collar crime, 

litigation and international law all with a focus on sport. Wilkinson has been lead counsel in 

over 50 jury trials featuring numerous multi – billion dollar cases and is considered a leading 

trial lawyer in the country, exemplified by receiving the ‘Star Individual’ award from Chambers 

USA in 2017. These three scholars possess extensive experience, proven success and relevant 

backgrounds to form a trustworthy panel. Although no researcher(s) can be perfect (Stewart 

and Kamins, 1993) a panel such as this is highly reliable.  

Importantly, Crotty also mentions when the data was collected as being significant.  Lewis, 

Wilkinson and Henzelin conducted their study in 2018, which is advantageous as issues which 

the researchers have deemed relevant are considered contemporary as the review is less than 

a year old. Conversely, for the TIU to mend some of the most prevalent and serious issues, it 

is likely to take longer than just one year which is a drawback to my research. To reduce the 

extend of this drawback, the data set ‘Tennis Integrity: A Sports Law Analytics Review’ 

(Rodenberg, Sackmann and Groer, 2016) was also analysed as similarly, one of its main aims 

was to offer realistic recommendations for the TIU. Furthermore, studies which made any 

reference to recommendations were also discussed. As the Sports Law Analytics Review was 

published in 2016, three years have passed since the said researchers presented their 

recommendations. This may make analysing the TIU’s performance easier which is 

advantageous. Overall this data source is comprehensive, detailed and well-respected. It is 

well suited towards this study as both share an aim to make recommendations on practical 

strategies that the TIU can implement.   

Methods 

Crotty defines methods as the specific techniques and procedures used to collect and analyse 

data. Therefore, it makes sense to start with the techniques and procedures used to gather 

and analyse data, relating to the aims, objectives and research questions. The secondary 

research method relied on the most, was data available online. This included, the University 

online library and internet search engines such as Google Scholar. A conscious decision was 
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made to largely ignore commercial information sources, as it was a preference to keep the 

literature predominately academic. An advantage of this being the publishers behind these 

studies are far more experienced and knowledgeable in their field than I am. As a Post- 

graduate student, I lack the experience in academia that publishers do (Paltridge, 2002). Only 

a few commercial sources were referenced, with the intention to further highlight a 

publisher’s point. For example, the New York Times and their evaluation of how much a set 

in the black market is worth in Tennis, aided Jetter and Walker’s argument of illegal activity 

more likely to take place during a ‘dead rubber’. A second research method relied upon was 

the University’s physical library presence. This was useful for locating sources on constructing 

a dissertation, as seminal scholars such as Crotty and Kuhn were well documented and 

recommended. Finally, government and non-government agencies (such as ATASS Sports and 

SportRadar) proved a useful research method. These sources demonstrated that match fixing 

in tennis is a significant problem, offering statistics on how much match fixing does take place 

compared to other sports. These data sources were beneficial for producing the section ‘Why 

Tennis is Vulnerable’. 

Crotty also explains that data collected will either be qualitative or quantitative, as all 

paradigms can use a combination of both. Firstly, qualitative data is defined as the data that 

approximates and explains reasoning. It can be observed and recorded but is often non – 

numerical in nature (Ritchie and Spencer, 2002). Two examples would be interviews and focus 

groups previously eluded to in the methodology. Quantitative data takes the form of statistics 

and numbers, where each dataset demonstrates an unique numerical value (Vogt, 2007). Two 

examples are surveys and questionnaires. This study collected quantitative data from match 

specific alerts, betting match alerts, government records and statistics (ATASS and 

Sportradar). Typically, secondary data relies heavily on the use of quantitative data (Vogt, 

2007). Furthermore, data used to address whether Benford’s Law can be applied to tennis 

has been collected from Amazon Prime Video which streamed this year’s 2019 US Open. 

Conveniently, complete match highlights are uploaded with pause, rewind and fast forward 

services making recording length of rallies user – friendly. Without the use of advert breaks, 

no points were missed meaning it is a highly reliable source. With this data being quantitative, 

little subjectivity issues are raised meaning the data is likely to be reliable. While it is 

recognised human error is able to take place during the recording of rally lengths, it is 

explained in the appendix how the use of excel programming helped keep this to a minimum. 

However, quantitative data is not exclusively associated with secondary research. Qualitative 

data has also been taken into account through Lewis, Wilkinson and Henzelin’s independent 

review of tennis and Rodenberg, Sackmann and Groer’s tennis integrity review. As previously 

identified, interviews took place with tennis stakeholders, ranging from players, coaches, 

witnesses and the TIU itself. Though qualitative data is not as prominent in this study, it is still 

responsible for understanding the motivations a professional would have to cooperate in 

match fixing. Understanding this will aid the findings section, as it can be determined if the 

recent implications of the TIU are aimed at reducing these motivations.  

By using multiple sources in combination with both qualitative and quantitative data, it has 

resulted in me using ‘data triangulation’. This concept is defined as the combination of 
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methodologies in the study of the same phenomenon (Denzin, 1978). Triangulation is a useful 

concept to employ as multiple viewpoints allow for greater accuracy (Jick, 1979). By bearing 

more than one amount of data, there are more consistencies in the research, which allows 

for greater reliability in the findings. 

There are three said methods to using secondary data (Hox and Boeije, 2005): in isolation, 

combined with other sets and combining with primary data. I decided upon ‘combined with 

other sets’ when constructing the dissertation as in isolation just features one main study 

analysed, and with four main chapters to my literature review, I found myself drawing upon 

different types of research ranging from why tennis is a vulnerable sport, to detecting 

corruption with forecasting models. Using combined data sets has allowed me to establish 

consistencies and inconsistencies in the literature. For example, both Lewis, Wilkinson and 

Henzelin and Rodenberg, Sackman and Groer offered some similar recommendations. This 

has helped aid me in which recommendations the TIU need to take most seriously. Equally, 

by researching the epidemic of match fixing (Forrest, 2019), I learnt the surge of the online 

betting market largely contributed to the increase in match fixing; a useful fact for my 

findings. Furthermore, it has allowed me to establish gaps and inconsistencies in the 

literature.  

Finally, a deductive research method was used to aid the construction of this dissertation. A 

theory driven hypothesis was that match fixing in tennis takes place in the lower echelons of 

the sport and current organisations are not doing enough to prevent this illegal activity taking 

place. The paper ‘Compare and Contrast Inductive and Deductive Research Approaches’ 

(Soiferman, 2010) states that a deductive research approach usually begins with a theory – 

driven hypothesis, which guide the data collection and analysis. This is opposed to the 

inductive research approach, which is defined as, beginning with a research question and the 

collection of empirical data, which are then used to generate hypotheses and theory. It is 

commonly known tennis is one of the greatest suffering sports in regard to match fixing and 

though fixing matches is a relatively new concept, previous studies have been conducted on 

this topic. The inductive approach usually takes place when a researcher is formulating a new 

idea where little to no literature exists.  

Criticisms 
Research paradigms exist just within the methodology itself. These are defined as accepted 

examples of actual scientific practice that provide models from which spring coherent 

traditions of scientific research (Kuhn, 1970); the theoretical perspectives being Positivism 

and Interpretivism. An issue with conducting research based upon secondary data, is 

everything is interpreted. The assessment of whether the TIU have taken onboard the 

recommendations which previous researchers have put forward does require judgement on 

the researcher’s part. This judgement may differ from researcher to researcher, consequently 

meaning there are subjectivity issues with this methodology.   

A second criticism is confinement. Firstly, not all the data sets could be reviewed in the 

methodology, due to a limited word count. Discussing one data set is not representative of 

my data set as a whole. Secondly, being confined within the realm of exploring just secondary 

data, meant I was not permitted to conduct primary research. This does feel like a lost 
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opportunity to improve the study, as students often select their dissertation topic on 

something that they have a natural network to. In this case, contacting and interviewing 

professionals in the lower echelons of the sport to discuss match fixing would have been 

possible, providing a more valid data set. Nevertheless, a counter criticism is the practicality 

of this regarding time; though it would have been possible, the time taken to obtain this data 

would be far greater. 

Chapter 4 - Findings   

Similarities 
In analysing the data sets gathered, there are two common findings I wish to discuss. Both 

these recommendations have been put forward to the TIU by researchers Lewis, Wilkinson 

and Henzelin (2018) and Rodenberg, Sackmann and Groer (2016); two seminal papers on 

cleaning up tennis. The first is analytically based and data driven, which is a challenge to the 

idea cutting live data transmissions would likely help reduce the epidemic of match fixing, as 

the intention would be for supply of corruption to decrease. This finding naturally leads on to 

a gap in the literature which will also be discussed. The second is a social factor which if 

implemented, may see a professional player’s motivation reduced to cooperate in match 

fixing. 

1. Data Distribution 

Impediment 

While it is heavily advised by the above researchers to cut data transmission feeds, the TIU 

face an impediment in doing so. In order to use the detection tool Markov Chain Monte Carlo 

Simulation (MCMCS), the integrity unit require full access to match data so they can compare 

market odds with model odds. However, this dissertation is investigating whether a tennis 

match obeys Benford’s Law and if so, the TIU may be in a stronger position to cut data feeds 

as the Law only requires one piece of information; length of rally.   

Gap 
A common finding among the data sets were that sporting organisations require better 

understanding and must dedicate more time to the integrity of their sport concerning the 

world of betting and gambling. However, a common problem is researchers only mention 

employing statisticians, and fail to explain what they can specifically be doing to better detect 

fixing taking place in the betting market. Naturally, this has led to a gap in Western research. 

Research in Asia has previously made the connection between Benford’s Law and tennis, but 

it lacks recognition from the literature. For example, if we take the ‘Integrity Review of Tennis’ 

data set, it fails to consider what analytic experts Paul Leyland and Patrick Jay can do to better 

detect match fixing. Therefore, a finding in this dissertation is that a gap in the research exists 

regarding Benford’s Law. It seems overlooked in the literature as a crosschecking method 

alongside MCMCS; or even a detection tool in its own right as it is argued it only requires 

information concerning rally length.  

As identified in the literature review, Yong – Wook et al argue length of rally is “real-world 

data” and so there is reason to believe a tennis match obeys Benford’s Law. If we assume this 

is true, then around 30% of the rallies should begin with the digit ‘1’. Let us assume a match 
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has been fixed and the bettor has told player ‘A’ to lose the match. If player ‘A’ is unaware 

how to correctly ‘lose’ points, then there may be an abnormal distribution of rally lengths, 

suggesting fixing is taking place. With so few people aware of Benford’s Law, it is unlikely 

many would know how to correctly ‘fake’ data to appear legitimate through the lens of this 

tool, contributing to its usefulness.  

Using this ideology with our clean match example identified from the literature review (see 

figure 9), the first digit should be 1 30% of the time, meaning in this match of a score-line of 

7-6 1-6 2-6 (with let 

us assume 6 points 

averaged to a game) 

around 50 of the 

points should 

constitute as a rally of 

1, 30 of the points 

should constitute as a 

rally of 2 (etc, etc see 

table 2 below). This is 

because with 6 points to a game, with 28 games, there would be a total of 168 points played.  

 

First Digit Benford’s Law Percentage Points (168 overall)  

1 30% 50 

2 18% 30 

3 12% 20 

4 10% 17 

5 6% 10 

6 8% 14 

7 6% 10 

8 4% 7 

9 6% 10 
Table 2: Benford’s Law Assessing a Clean Tennis Match Example 

 

A criticism of the above example, however, is that we do not know how many points there 

were to each game, and thus how many exact rallies took place. To develop this idea further, 

let us assess three recent matches at this year’s 2019 US Open so that there is no need to 

assume an average. Rally length of each point will be collected from each match. The same 

formula as above will be applied; only this time another column for the precise amount of 

points, and another column for the discrepancy will be added. This will allow us to assess if a 

tennis match does obey Benford’s Law. A large discrepancy between the expected rallies 

calculated by Benford’s Law and the actual amount of frequency of rally lengths might suggest 

further investigation is necessary into the match, especially if it is believed false positives are 

not skewing the data, while a lower discrepancy could indicate it was played on legitimate 

terms.  

Figure 9 (5 repeated): MCMCS Assessing a Clean Tennis Match Example 
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False Positives 
When concluding our results whether Benford’s Law may have application to successfully 

detect match fixing, it is essential we first highlight false positives. If our evidence from what 

are likely to be legitimate matches are producing suspicious results, it could be for numerous 

reasons which are not connected to match fixing.  

A false positive is defined as “a match which is labelled as suspicious, but which had not in 

fact been manipulated” (McHale and Forrest, 2016). Style, surface and strength are three 

factors which may affect the validity of whether a match obeys Benford’s Law.  Firstly, styles 

of play differ; some players win many of their points utilising their big serve to generate aces. 

Secondly, the surface may cause data to alter as the ball bounces higher and slower on clay 

resulting in longer rallies. Thirdly, it is interesting to compare whether relative strength would 

skew the results. If Nadal’s opponent is a lowly ranked professional, would the points not be 

over far quicker than if he was facing an opponent such as Djokovic? These are all possible 

variables which may affect the validity of Benford’s Law and therefore, something we must 

remain sceptical about.  

With false positives in mind, I do recommend the publication of injury reports should a player 

retire or ‘tank’ in a match. Often, an abnormal style of play is adopted which may also cause 

the data to appear as if the match is suspicious, through the lens of any detection tool. Corrupt 

players aware of this may fake an injury to justify suspicious looking data. An injury report 

and assessment from a medical professional, however, would reduce the risk of this 

occurring.  

Evidence 
This first match analysed was Shapovalov vs Auger Aliassime, which finished 6-1 6-1 6-4 in 

favour of Shapovalov and featured 146 points. In order to remain consistent with current 

literature, we will use the same definition of a rally which Yong – Wook et al did (each time 

the ball travels over the net). 

First Digit Benford’s Law Amount of Points  Discrepancy  

1 30% of 146: 43.8 47 3 

2 18% of 146: 26.28 17 9 

3 12% of 146: 17.52 19 1 

4 10% of 146: 14.6 13 2 

5 6% of 146: 8.76 11 2 

6 8% of 146: 11.8 9 2 

7 6% of 146: 8.76 7 2 

8 4% of 146: 5.84 0 6 

9 6% of 146: 8.76 3 6 
Table 3: Results of Auger Aliassime vs Shapovalov 

As you can see, Benford’s Law states 30% of the time, the first digit of the rally length 

beginning with 1 should be around 44. In other words, in this match around 44 of the points 

should be a length of a digit beginning with 1. The discrepancy of 3 is very minor. By assessing 

the same ideology for the result of the first digits, we can see the discrepancy seems to remain 

low, aside from rally length first digit 2. Shapovalov and Auger Aliassime both possess a ‘shot 
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making’ style of play where often in returning serve they will attempt a winner. Shapovalov 

found more success with this style of play (see excels spreadhseet), which makes sense given 

he won the match. This is however, a likely explaination as to why the discrepency is 

significant. Ultimately, this would suggest a tennis match does not obey Benford’s Law as style 

of play seems to have affected the data when in an ideal world, the only factor altering data 

from the Law would be illegal actvity.   

Those of the opinion Benford’s Law can successfully applied, may chose to look at the overall 

closeness in the Law and the data. The overall results do suggest this match is likely to be 

legitimate. This makes sense as it was a high-profile and high-level tennis match, between 

two players who make a prosperous living. Their motivation for financial gain would likely be 

low and their voices are likely to be heard in the media if they spoke out on being approached 

by a fixer, unlike those in the lower echelons. Therefore, the risk of a match fixer approaching 

either of these players would indeed be low. 

Below are the results from the Federer vs Evans match at this year’s US Open.   

First Digit Benford’s Law Amount of Points  Discrepancy  
1 30% of 128= 38.4 30 8 

2 18% of 128= 23.04 17 6 

3 12% of 128= 15.36 28 13 

4 10% of 128= 12.8 11 2 

5 6% of 128= 7.68 5 3 

6 8% of 128= 10.24 12 2 

7 6% of 128= 7.68 5 3 

8 4% of 128= 5.12 4 1 

9 6% of 128= 7.68 4 4 
Table 4: Results of Federer vs Evans 
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Figure 10: Visual Representation of Benford’s Law Compared to a Tennis Match 
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The Federer Evans match produced an overall unconvincing set of results. The percentage 

discrepancies are: 6.5%, 4.7%, 10% and 1.4%. Upon further analysis, this should be formally 

tested using a statistical hypothesis test known as chi-square as the results are demonstrating 

the null hypothesis would be true. If the Law is a valid detection tool, a possible explanation 

when evaluating Federer’s style of play, he possesses an exceptional serve which aids him to 

construct his follow up shot, meaning although Evans was able to return the serve 

successfully, he arguably struggled to sustain the rally after Federer’s next shot. This may 

explain why a rally of 3 was abnormally high in this data set, as Federer won a total of 19 of 

these rallies, compared to Evan’s 9 (see Excel Spreadsheet). 

 

 

 

 

 

 

 

 

 

 

The final match which will be analysed is Djokovic vs Kudla. Djokovic has recently made public 

statements about being approached by match fixers in his early playing days. However, the 

results show that the discrepancy in this match is relatively high.  Again, although a limitation 

is that we cannot for certain claim this match is legitimate, it does seem unlikely given 

Djokovic’s high profile and statement that he would cooperate in match fixing, meaning this 

match stands a strong chance of being legitimate. A likely explanation of these results is 

Djokovic’s style of play, favouring to extend rallies. This is a problem for the reliability of 

Benford’s Law as a detection tool because it seems style of play is altering the data. To be 

effective, we would want only illegal activity affecting the data. The fact that three sets of 

results to look different (despite being played on days apart and at a high-profile level at the 

same tournament) suggests the Law cannot be relied upon.  

First Digit Benford’s Law Amount of Points  Discrepancy  
1 30% of 184 = 55.2 49 6 

2 18% of 184 = 33.12 15 17 

3 12% of 184 = 22.08 19 2 

4 10% of 184= 18.4 8 10 

5 6% of 184= 11.04 19 8 

6 8% of 184= 14.72 12 3 

7 6% of 184= 11.04 11 0 
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Those in favour of the 

Law may argue this is 

due to Federer’s style 

of play. 

Figure 11: Visual Representation of Benford’s Law Compared to a Tennis Match 
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8 4% of 184= 7.36 3 4 

9 6% of 184= 11.04 9 2 
Table 5: Results of Djokovic vs Kudla  

 

 

Too Many False Positives 
It seems from the evidence, there may be too many false positives which are flagging these 

matches as suspicious. This raises several practicality concerns if the TIU were to educate their 

statisticians with Benford’s Law as too many matches would be highlighted as suspicious. 

Consequently, sifting through a high quantity of matches would become counterproductive. 

For instance, if 50% of matches were deemed suspicious for further investigation, it is 

unrealistic to expect the integrity unit to successfully investigate half the matches played on 

tour due to financial and time constraints.  

From the evidence collected it seems style of play affects data over relative strength of 

opponent. For example, Djokovic was playing Kudla who is currently ranked 110 places behind 

him (ATP, 2019), Federer was playing Evans ranked 56 behind him and Shapovalov is ranked 

behind Auger Aliassime by 14 places. A natural hypothesis would have been a larger 

difference in rankings would make for shorter rally lengths. However, the opposite (negative) 

was found here as Djokovic’s match seemed to contain the longest amount of rallies.   

Ultimately, this leads me to believe tennis should not cut live data transmission feeds. 

Although they may aid criminals in fixing matches, the data is relied upon to construct 

accurate tools such as Markov’s Chain Monte Carlo Simulation. The TIU being solely 
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dependent on a tool such as Benford’s Law would seem to result in a high quantity of matches 

being flagged as suspicious and become ‘guesswork’ for identifying corrupt matches.  

2. Revaluation of prize money  

The second common finding was increasing the prize money professionals outside the top 

250 receive. Motivation for these athletes to cooperate in illegal activity would be greatly 

reduced, as they would stand a better chance affording the inevitable expenses that a 

professional player has. Lewis, Wilkinson and Henzelin (2018) and Rodenberg, Sackmann and 

Groer (2016) and Gardinar and Parry and Robinson (2017) all suggest a holistic integration is 

one which the TIU should look to take seriously. It involves assessing the cognitive and 

behavioural emotions that might induce a player to match fix. I believe the potential financial 

reward a player is set to receive has significance within a player’s cognitive and behavioural 

emotions and thus something the TIU should indeed look to take seriously.  

Impediment  

In the world of sport, the more entertaining an event is, the more commercial interest takes 

place, pumping more money into the sport. Naturally, the four grand slams pay generously, 

even for a first-round loss. Therefore, the international governing tennis bodies should look 

to focus on making the lower standard matches more appealing to watch. The question must 

be asked why so few people watch professionals outside the top 250. With more people 

attending these matches, commercial broadcasting and streaming giants may be enticed to 

buy the rights to televise these matches. But instead, little effort is made to broaden the 

appeal of tennis in the media.  

If we focus on what traditionally makes sport unique, popular and emotive, it is uncertainty 

of outcome. For example, football is currently experiencing an inflation because the sport’s 

viewership is rising (FIFA, 2018). One goal can completely change the dynamics of the game, 

contributing to uncertainty of outcome. When we compare this to tennis, there can be a 20 

– minute spell where it is clear who will win the set. Perhaps the scoring system needs to 

shorten, in order for the match to be more watchable. For instance, shortening the time 

players have between points and playing lets as opposed to retaking the serve may be some 

reasonable amendments, before possibly introducing more drastic changes (four games to a 

set instead of six).  Governing bodies have trialled the idea of shorter sets for more 

entertaining matches in the ‘Next Gen Finals’ (ATP, 2017), but this is yet to be implemented 

on the tour.  

Differences  
When reviewing the literature, differences were found between pieces of research. For the 

most part, I found recommendations which commonly appeared seem practical and 

implementable, while recommendations which were inconsistent were not.  

Serby (2012) offered two interesting solutions. Firstly, the idea of solely relying on lie 

detectors seems dangerous, as they are not 100 percent reliable. If in the case of a false 

positive case, the lie detector was wrong and stated that the defendant was corrupt, it seems 

too likely that many innocents would be found guilty. Therefore, it may be an idea to use 

these in conjunction with other methods during an investigation, but not solely on its own.  
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Serby’s second proposal of a “mystery shopper” should be heavily criticised and not be a 

proposal I believe the TIU should take. Serby’s report centres itself around the sport of Cricket. 

While a mystery shopper approach may work in Cricket, this approach would not solve the 

issue the professionals in the lower echelons of tennis face. For example, it may reduce the 

amount of illegal activity taking place as players would be deterred out of fear, but other 

issues would soon develop as the underlying problem of an unattractive and difficult lifestyle 

would still exist. Furthermore, under English Law there is the issue regarding entrapment 

(Marcus, 1986). If a law enforcer felt motivated to provide evidence, they may be encouraging 

crime where it may not have existed before. This entrapment is a crime in itself. Overall, the 

idea of implementing lie detectors to help build a case seems like a strong idea, however the 

implications of entrapment raised by mystery shoppers remains a concern.   

Final Recommendations 
I believe the TIU is best set to lead with improving the lifestyle of professional tennis players. 

This would likely reduce motivations for professionals to cooperate with criminals. A short – 

term response would be to equally distribute the level of prize money in a more equal manner 

(and viewing a visual change of figure 13 in the next couple of years), while a long – term 

strategy would be to make 

tennis outside the top 250 

more watchable in order to 

circulate more money into the 

game. I believe 

recommendations which differ 

from paper to paper and lack 

consistency between 

researchers are flawed, while 

Benford’s Law is a powerful 

tool for statisticians with real – 

world data, tennis matches 

and specifically rally lengths 

are defined by numerous 

factors (false positives) such as 

style of play.  

 

Chapter 5 - Discussion 

Criticisms and Limitations  

Three matches were used to collect the results for testing the application of Benford’s Law. 

Reliability has perhaps suffered due to time constraints and a limited word count. While the 

first set of results do seem to closely obey Benford’s Law, it may not be due to the Law’s 

reasoning, but an endless number of possibilities demonstrated by the next set of matches. 

Furthermore, this research lacked data from a fixed match. It proved very difficult to obtain a 

full set of fixed match highlights in this timeframe, which is unfortunate given that a 

Figure 13 (2 repeated): Lorenz curve for different rankings (men) based on ATP 
(2015). (Balliauw, Verlinden, Spiegel and Hecke, 2017). 
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comparison could have offered further insight. Unlike the recent high-profile matches such at 

the US Open, previous fixed matches are not available to stream despite contacting the BBC, 

Sky and Eurosport requesting to search and send any matches from their archives.   

A criticism of this research is how a rally has been defined. While a rally is often viewed as a 

ball travelling full circle (hit, return) we have used Yong-Wook et als definition of a rally as 

that was the foundation for synthesising the Benford’s Law with tennis. Even if our matches 

obeyed the law perfectly, many may disagree that our rallies of 3 in the case should in reality 

be a rally of 2, meaning the data would look completely different, and thus not obey the Law.   

Future Research  
If this study were to be executed on a larger scale assessing more tennis matches, it would be 

useful to determine at what point an overall discrepancy figure suggests a match is suspicious. 

E.g, in our example the total discrepancy is 33. With more data compared to fixed matches, 

we could begin to learn that a match is worth investigating if it possesses a discrepancy over 

60, or 70, or whatever the figure may be.   

Within the limits of a summer dissertation, this is only a small-scale investigation meaning 

Benford’s Law could be tested on a significantly larger sample of evidence. Should there be 

validity found in the Law and fixed matches, it may be of interest to assess whether the three 

mentioned false positives cause a difference in data. To reiterate, would the surface cause 

differences in results? Would a bigger server as well as the singles compared to doubles alter 

skew the results? Finally, to what extent would relative strength affect data? The findings 

demonstrated relative strength by world rankings had no correlation with length of rallies.  

This study focused on the potential relevance of one law. Moving forward, further 

investigations of other laws which exist could detect match fixing in tennis without the need 

for live – data transmissions may find that it is possible and be of great use to the TIU.   

As discussed in the Methodology, this research is a snapshot in time. While there is no way 

around this, it may be effective to conduct this same study in five years - time as it relies solely 

on reviewing the implications which have been made within 2018. It is understandable one 

year is not enough time to implement long lasting changes to the sport of tennis. 

Chapter 6 - Conclusion  
A reactive approach from the TIU in combination with the surge of the betting market has 

landed tennis in a vulnerable state. Through the use of data analytics, match fixing can be 

detected. Consequently, this also allows for match fixing to increase and so the realistic and 

implementable recommendation put forward to improve the purity of tennis is to the reduce 

motivations which professionals possess for participating in a fix. This would be achieved by 

improving the lifestyle a professional outside the top 250 leads by improved prize money. This 

is a short – term recommendation as tennis is in the position to do this at the moment. 

However, it is recognised players at the top would not appreciate less prize money for winning 

than the current rate. Although a research question was to answer whether a tennis match 

obeys Benford’s Law, ultimately it was found to be unconvincing. On the other hand, the TIU 

must still take a proactive approach as data analytics can only do so much to highlight 
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potentially suspicious matches. Ideas such as ‘mystery shopping’ and the use of lie detectors 

which have proved useful in other sports across the world, raise issues such as entrapment 

and false positive victims and so have been rejected. Rather the TIU could perhaps at focus 

on a long-term plan at making tennis at the lower levels more watchable to increase revenue 

into the sport.  

Finally, it is appreciated that this is a study within the context of a summer university 

dissertation. With this in mind, it is very feasible that Benford’s Law may have a place within 

tennis, but due to limitations such as time frame and quantity of evidence, conclusions can 

only be formed on the data collected. Perhaps with a larger sample, data would be more (or 

less) in favour of the Law. Additionally, assessing the TIU at this moment in time is difficult as 

previous research offering the unit recommendations is very modern. It is recognised long – 

term plans can take years to implement and so perhaps assessing the TIU in five years time 

would offer more reliable findings. Moreover, there are other avenues which can be improved 

to make tennis cleaner aside from match fixing, these should also look to be explored to help 

maintain the emotive loyalty and uniqueness which sports possess so that the industry can 

continue to grow, prosper and entertain.   
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Appendix  
Once the data had been collected from the tennis matches, the =COUNTIF equation was 

selected to determine the frequency of all the length of rallies in the match. A column 

featuring numbers 1 to 9 was created to the right of the data set and the total occurrences 

calculated by excel would then be featured to the left. This reduced the chance of human 

error when calculating the frequencies and also kept my data neatly organised.  

 

Figure 14: =COUNTIF equation 

 

After selecting enter, Excel would automatically produce the number 49 which I then moved 

under the ‘Total Occurrences’ column.  

Glossary  
MCMCS = Markov’s Chain Monte Carlo Simulation.  
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