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Abstract 

The basic idea behind this research is to establish detection of corruption in soccer. In the 

media, corruption cases are a hot topic which emphasizes its social relevance. Most 

apparent is that these cases happen more and more in a betting related environment.  

This phenomenon creates opportunities for us to investigate how and why betting is 

involved in corruption. 

 

In our research, we will set off from the basic idea that a bookmaker is supposed to have all 

information available to propose bets which have an excellent predictive power. Although it 

appears that there are still some inefficiencies when it comes to generating odds predicting 

outcomes. What is the reason of these irregularities? Are they natural changes of behavior in 

certain conditions, or is there more at hand? Could it be that bookmakers are incapable of 

predicting the non-casual games? In our research we will test the bookmaker model 

intensively, but also compare it with another model found in the literature, namely the 

Duggan & Levitt model. 

  

Finally this research is only aimed at the detection of possible corruption but does create 

new opportunities for further research on the topic. 
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1. Literature Review 

Introduction 
 

Match-fixing in sports is all but a new phenomenon. It dates back to the ancient Olympics 

where athletes were accepting bribes to throw a competition. By paying large sums of 

money to these athletes, the outcome of the games could be secured by those benefitting 

from it. In more recent times, the first sports that became subject to match-fixing with 

gambling purposes were baseball and boxing.  Even though gambling had been prohibited in 

large parts of the US, it didn’t prevent for some big scandals to occur. A pioneering case in 

this matter was the great scandal of 1919 when a considerable part of the Chicago White Sox 

threw the World Series.  

Unfortunately, this was only the beginning. The years following this event, all major baseball 

leagues were also plagued by events like these, even though policy was trying so hard to 

prevent them from happening. 

Rules on gambling were not so strict in others parts of the world either. The European 

mindset on this matter was that gambling was inevitable, and therefore part of sports. One 

scandal after another was uncovered in Europe, showing how severe the problem of match-

fixing had become (Kalb 2011, SportAccord). 

 

During the last two decades however, corruption with gambling purposes in sports has risen 

even more spectacularly. As a matter of fact, revealed illegal gambling cases go along with 

disastrous consequences like a loss in sports integrity. Many illegal constructions have 

already been decoded by secret agent organizations like Europol and FBI. For instance, the 

case Ye in 2005 in which players and managers of Belgian soccer teams were targeted by 

Asian gamblers like Ye to throw away games, in return they received illegal money. As a 

result of the discovery, actors were punished very severely and even now they are still sued 

to court. But not Ye, he went into hiding since several years. 

 

Despite some discoveries of illegal cases, (Asian) policies still have not prohibited or at least 

limited the organizing of gambling in general. The first part of this paper gives an overview of 

betting related cheating including the causes and conditions in which corruption possibly 

occurs. For example, bookmakers induce gambling manipulation through price setting(Bag & 

Saha 2009). Additionally, there are many illegal bookmakers contributing to illegal networks 

(Strumpf 2008). Therefore policies should limit the free gambling market with clear 

regulations. 
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Given the social relevance of this topic, we started to search for scientific relevance. We can 

conclude that there is little direct evidence of betting related corruption. Some authors (Hill 

2013, Duggan & Levitt 2000, Chin 2012, Boeri & Severgnini 2008, Wolfers 2006) suggest 

strategies to manipulate. Inspired by these strategies, our research will be conducted. 

 

Our paper is divided into four main sections. The first section holds an overview of literature 

and is divided in two topics. The first topic is about a broad term “match-fixing” in which we 

will discuss the different forms of rigging a game and the actors who participate in this fix. 

We started off with Duggan and Levitt (2000) who have uncovered a specific form of match-

fixing, namely the incentive structure leading to corrupt motives. We will see that the 

different forms are closely connected, but that corruption through gambling poses a serious 

threat. In the second topic the rise and impact of gambling in sports will be explained. We 

will see that gambling is presented as a positive externality to sports as they generate 

revenues like partnerships, however it could also be an enormous threat. Indeed, corruption 

could be one of the confounding factors of betting market inefficiencies, so it is important to 

pay attention to the efficiency of betting markets and some misperceptions like the favorite-

longshot bias. Last but not least, we will construct a ranking table measuring the 

susceptibility of actors (players, coaches, referees and gamblers) to manipulation.  

In section two of the paper we take off with our research as we present our research 

question and our working method. Next, in section three, we will give an overview of all the 

data that has been gathered and prepared for analysis. Finally in section four, the results of 

the research will be displayed and a conclusion will be made on the topic. 

 
Match-fixing 
 

As previously stated, corruption in sports is a widespread phenomenon; international 

supervisors like Europol are in the middle of a large scale investigation on match-fixing in 

professional soccer.  The investigation focused on the manipulation of organized crime on 

the results of 380 football matches played in 15 countries around the world. With 425 match 

officials, club officials, players and criminals involved and under suspicion.  At the time of the 

announcement, fifty people had already been arrested.  

 

We can ask ourselves the following question: “what are the incentives for match-fixing, and 

when does it occur?” Umberto Lago (2006) explains how the economics in soccer are not 

http://en.wikipedia.org/wiki/Organised_crime
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doing all too good, he talks about Italy in specific. The Italian soccer teams were on the verge 

of a golden era in the millennium years, but right now they are on the edge of bankruptcy. 

Even with booming incomes from sponsorships, TV-rights and so on, more and more teams 

are indebting themselves until there is no way out. The main reason of this is the monstrous 

wages that players demand these days. Most teams who were competitive in the old days 

still want to compete nowadays, and therefore they are almost obliged to attract players 

which they cannot afford, with huge debts as a result. Therefore, teams and their managers 

might be looking for new ways of generating incomes, which are not always that legal. In the 

next section we will explain how certain circumstances allow the presence of match-fixing, 

and which forms match-rigging could embody. 

Different forms of match-fixing 

 

First of all, the way a competition is structured might give incentives for actors in sports to 

cheat for their own benefit. Evidence of this can be found in sumo-wrestling (Duggan & 

Levitt 2000). Tournament structure awards wrestlers with the most wins with huge money 

prizes, yet there is another more important rule which is the actual problem. Every win in a 

tournament heightens the rank and wage of the sumo-wrestler. Although when a wrestler 

achieves his 8th win in a single tournament, his wage and rank will increase more than for 

any other win he will or already has achieved. Therefore wrestlers are striving for the 8th win 

rather than winning the entire tournament as that would require a lot of skill and effort. 

Evidence shows that when one wrestler is on the margin (he has 7 wins and could achieve 

his 8th), he actual wins more than expected. Also, if those two wrestlers face each other 

again in a later tournament, the wrestler who was on the margin in the earlier tournament, 

and won his 8th game at the expense of the other wrestler, the chances of the opponent 

winning this time are a lot higher than expected. So Duggan and Levitt have concluded that 

there must be a kind of exchange of throwing a wrestling bout in future tournaments to 

sustain collusion activity.  

 

While Duggan and Levitt (2000) were making their report, the Sumo Associations recognized 

the problem and lowered the benefits from the eight win, but it was still slightly higher than 

the standard profits. Dietl, Lang and Werner (2009) made an evaluation of the report from 

Duggan & Levitt and remarked that when the new rule was implemented, corruption 

temporarily decreased, but after the report was published, it increased again. According to 

them this proves that the higher gain from the eight win still was a reason to fix.  
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Boeri (2008) on his part made an entire report on the Italian scandal in 2006 with some high 

ranked teams involved like Juventus and Milan. He proved that match-fixing occurs mostly in 

the second half of the tournament, but not at the very end. This could imply that some 

teams may already be assured that they will succeed in their goals, while other teams may 

still be battling to stay in the division. 

Here, the promotion and relegation system creates an incentive for soccer teams to fix 

matches (Boeri 2008).  

 

Another structural motive for match-fixing was the shift from two points for a win into three 

points for a win in the middle ‘90s, as there would be more to gain from a win than before. 

This new system indirectly stimulates the trade between two teams, comparable to what 

happens in sumo-wrestling. A logical consequence is that when there is a high probability of 

a draw between two competing teams, chances of collusion will rise, as both teams benefit 

more from one win and one loss than from two draws and so agree to throw matches 

(Shepotylo 2005).  

 

Another incentive for match-fixing would be the asymmetry in evaluation of gains. As 

mentioned before, when one team is still struggling to survive in the competition and 

another team is already secure, the first team has far more to win than the other team has 

to lose. The presence of this asymmetry allows match-fixing, although there are also certain 

cases where a huge asymmetry does not allow rigging and both teams will create a higher 

payoff from simply playing the game with full dedication. It is also possible that the low-

evaluation team does not want to rig the game but the high-evaluation team wants to put a 

lot of effort in fixing the match. And there are also cases where both teams are willing to 

cooperate for their own benefit. Reducing the asymmetry in evaluation would be a good 

policy to reduce match-fixing. 

 

If we implement this in the FIFA and UEFA tournaments, like Caruso (2007) did, it would 

mean that there should be more performance based rewards rather than participation 

rewards. This means that a team should be rewarded for winning more games, rather than 

qualifying for the next round. This will reduce the incentive for teams that already qualified 

to rig their game in favor of the opponent, as they have nothing to lose. The FIFA 

tournaments are still in favor of top seed teams, even after the reform since the scandal of 

West-Germany and Austria. Both teams qualified for the second round at the expense of 
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Algeria which had surprisingly beaten West Germany. Under the rules of the tournament, 

Algeria played its last match the day before West Germany and Austria did. Then, before 

playing, the two German-speaking teams had the opportunity to know in advance which 

outcome would be the best for both of them. If Germany had won by one or two goals 

difference, both teams would have qualified, and so they did. West Germany won 1-0 and 

qualified. That result strongly affected the outcome of the World Cup. While this kind of bias 

is not present in the UEFA tournaments, as the top-seed team will always play away against 

the second top-seed team on the final match day, bias is still in favor of top-seed teams as 

they receive the major share of TV right money, as they attract more spectators and viewers 

(Caruso 2007).  

 

A third and last incentive for match fixing could be the presence of betting markets, in 

general, it can be stated that it is desirable for strong teams to be relatively successful in 

order to keep interest at the highest level possible. Later on, we will elaborate betting 

markets in detail. 

Actors in manipulation 

 

The actors in corruption and manipulation are numerous, everyone who might have 

something to gain could possible become a fraudster in one or more sports games. In the 

next section we will discuss some of the more important actors like the players themselves, 

the managers of sports teams, referees that are leading a game and finally gamblers and 

gambling markets. 

 

 

 

 

1. Players and their managers 

 

Our first example can be found in sumo-wrestling, where both players and most likely their 

managers agree to trade services. Players often find the opportunities of match-fixing very 

attractive as they have a lot to gain from it. Therefore they will make contact with their 

opponent and settle everything between themselves (Duggan & Levitt 2000). 
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A second example concerns the managers of soccer teams. If we take the case of the Italian 

scandal; we see that managers were often the owners of huge media-companies or other 

corporations with great influence as well. The managers then used their power to put 

pressure on the referees assigned for their games, or even referees who had to lead games 

of direct competitors. If the referee would not favor the will of the manager, he would be 

put in bad daylight in front of the entire Italian soccer community. Referees with some 

career prospects therefore had no other choice than actually doing as they were told. Once 

their name had been blemished on TV, there was no way they would ever have a chance of 

climbing up the ladder and for example lead a game in a big European or worldwide 

tournament (Boeri 2008). How referees can influence and eventually decide a game is 

explained in the next paragraph. 

 

2. Referees 

 

Referees can influence a game in several ways. Chin (2012) has specifically built a model to 

detect match-rigging by the arbitrage. In his research he refers to several other authors. 

Price and Wolfers (2007) state that referees tend to be more lenient towards players of their 

own race, at the same time discriminating players of any other origin. Price, Remer and 

Stone (2009) look closer into the NBA and conclude that NBA referees tend to officiate in 

ways that favor game conditions that are more compelling for spectators to watch. These 

are ploys to increase league revenues although authors find no evidence of an NBA 

management mandate to do so. Zimmer and Kuethe (2009) on their part, claim that teams 

from larger cities tend to advance in playoffs more often than expected. They believe this is 

evidence that a referee’s behavior is designed to advance teams with a larger fan base and 

hence larger revenues. 

 

 

Chin continues his own research with some key assumptions and hypothesized behavior, 

namely that referees will place bets against the point spread in American Football. If the 

market’s predictions are then unbiased, this would be a very profitable thing to do. Referees 

have one strong tool at their disposal to influence a match; foul calling. He can officiate a 

game either by the book, or they can manipulate the game to a certain extent, but not 

unduly interfere with the pace of the game, as this would become too obvious. A referee can 

migrate between these two options to legitimize the manipulations. 
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The Hoyzer case in Germany is a great example of a referee actively participating in 

corrupted activities. Robert Hoyzer is a former referee in Germany. In 2005 he was under 

suspicion of manipulating a cup game between Hamburger SV and Paderborn. When 

Hamburger SV was in the lead with 0-2, he gave a doubtful red card to a HSV-striker. Later 

on he also awarded two contestable penalties to Paderborn. Eventually Paderborn won the 

game 4-2, allowing them to proceed to the next round. The investigation on Hoyzer revealed 

that this game was not the only one he manipulated. Due to these accusations, he was 

forced to resign as a referee. 

 

3. Gamblers and bookmakers 

 

Gamblers are in normal circumstances people risking a certain amount of money in order to 

get more out of it by guessing the outcome correctly. These bets are usually characterized by 

fair intentions and are in no way harmful to anyone. A bookmaker is another party that 

offers certain odds for a game, on which a gambler can bet. These odds are a representation 

for the implied outcome of a game. Less expected outcomes will reward higher incomes as 

the chances of losing money as a gambler become greater. Gamblers and bookmakers meet 

in what we call a betting market.  

 

The success of betting markets is caused by the search for fan interest and extra revenues by 

sporting teams. Professional soccer competitions engage with bookmakers by sharing 

information. In return, they receive money and fan surplus, which they desperately need. 

Despite these benefits, the costs of betting markets cannot be overlooked.  

We will now consider all of these costs1. As one might expect, given the social relevance of 

this subject, match-fixing is one of the biggest threats to sports. Additionally, other threats 

come along with manipulation. For instance if scandals of players or referees are unraveled, 

fans will lose interest resulting in a loss of sports’ integrity (Mclaren 2008). Preston and 

Szymanski (2003) have built a simple model of sporting corruption. They conclude that 

corruption will occur the more bookmakers and players are illegal, the larger the 

underground betting market is, the lower detection rate is, the lower wages of players and 

revenue of manipulation is, and the poorer the enforcement to deal with the problem. In 

addition, manipulation will occur more or less frequently in different betting markets.  

                                                           
1
 Tax evasion represents the cost to governments. People do not pay taxes on income generated in bets. 
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Table A1 in attachments illustrates the main different betting markets with their costs and 

benefits. 

Furthermore we can also question the objective nature of betting markets, when 

bookmakers themselves become main sponsors of large sporting teams. 

 

Betting Markets 
 

Sports economists should think about betting markets. In the literature we find three 

reasons why to do so (Forrest 2006). First of all, sports leagues generate a positive spill-over 

to the betting market. In return the betting market brings more interest and revenue (ex. 

sponsorship) to sports leagues. Secondly, by stimulating interest and providing an additional 

source of revenue, betting may pose a threat by introducing corruption or manipulation, i.e. 

the cost of betting. Thirdly, economists must consider the fact that betting scores do make 

the match outcome more certain. In other words they must question that betting scores are 

efficient or not. 

 

When we talk about the loss of sports integrity due to betting markets, we talk about certain kinds of 

markets in specific. Point spread markets2 are ‘derivatives’ of Asian handicap betting. This 

handicap eliminates draw outcomes between two teams and drives the probability of 

winning a bet up to 50 per cent (Gillespie 2007). Asian gambling, what is in a name? We 

suppose that in these forms, corruption will occur more than in ordinary sports books odds 

and pari-mutuel betting. The fact that this form finds its origin in the Asian betting market is 

not the only reason of suspicion. In the literature we have only found evidence of possible 

corruption in point spread markets (Wolfers 2006). For the other markets, there has not 

been any empirical research yet. 

 

Wolfers (2006) has found evidence of possible gambling related corruption in NCAA (college) 

basketball games. Providing large point spreads, bookmakers make sure that profit is 

maximized. “The incentives for bettors to engage in corruption derive from the structure of 

this betting market” (Wolfers 2006). He confirms early suggestions that gamblers gain access 

to student-athletes more easily than to professional athletes (Udovicic 1998). As we have 

already mentioned, match-fixing in point spread markets is more likely to occur than in odds 

betting markets.  

                                                           
2
 Point spread is a popular betting market type in basketball in which one can gamble on the difference in 

points teams will score in competition games.  
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This phenomenon of match-fixing is called “point shaving”; gamblers persuade athletes 

(favorites) to miss a couple of shots but still the team must win its match to escape from the 

detection radar.  

Wolfers (2006) has examined the spread and compared this with match outcomes. He 

concludes that favorites are more likely to shave points than underdogs, because they can 

reduce effort while winning and so fail to cover the spread. However, the author has some 

remarks to his conclusions. He considers two confounding factors to be an explanation of his 

findings. First, one has a reduction in effort as mentioned. The second explanation is that 

Wolfers assumes that spreads are unbiased predictors of outcomes and thus the market is 

efficient. Yet, market inefficiencies like betting biases could be a possible explanation to his 

findings, meaning that corruption has not occurred in this case (Richard Borghesi, 2007) and 

(R. Borghesi, Rodney, & Weinbach 2010). This brings up a discussion which explanation fits 

best in these findings. Later Borghesi and Dare (2009) find that the favorites, in contrast with 

Wolfers (2006) are the least likely to shave points. Underdogs are more willing to engage in 

match-fixing because they do not have the utility of winning. Therefore they seek for an 

alternative utility, the reward of point shaving. Additionally, it is easier to underperform as 

longshot, in order to prevent suspicion to arise. Johnson (2009) argues that “the theory of 

point shaving is found on faulty statistics. To determine the presence or absence of point 

shaving, the regression effect should be incorporated” (Johnson 2009). Certainly, there is 

some doubt on the validation of Wolfers’ point shaving theory. In the next few paragraphs 

we will give an overview of literature around betting market efficiency. Afterwards we will 

zoom in even further on the different possible actors in betting related match-fixing.  

 

Measuring the efficiency of betting markets 

 

Wolfers (2006) measured efficiency in a simple form, without the implementation of any 

biases. In his model, he has only used the point spread provided by the bookmaker. He 

argues that “the efficient market hypothesis does not make predictions about whether the 

spread predicts the winning margin, but suggests that the probability of a team beating the 

spread is unpredictable”. Therefore he uses an alternative approach to identify corruption in 

the college basketball betting market. However, the fundament of this approach is based on 

faulty statistics (Johnson 2009). Johnson (2009) does believe that point shaving exists, but 

statistic research should be done more correctly.  
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What does efficiency in betting markets exactly mean? “Efficiency implies that the expected 

rate of return to bettors has an upper bound of zero. This means a denial of the existence of 

profitable wagering opportunities” (Sauer 1998). In contrast with financial markets, agents 

are exposed to prizes that are reflecting different sources of information. “To understand 

the wagering markets better, you need to construct a model focusing on diverse 

information, heterogeneous agents and transaction costs” (Sauer 1998). If agents are 

different, you can divide the betting population in two groups, naïve and informed bettors. 

This brings along consequences for the bookies to set prices to maintain their profit. Later 

we will see that this action is a possible explanation of the favorite-longshot bias (Kukuk & 

Winter 2006). 

 

In the literature we have found much research about implementing bias effects in models to 

measure the efficiency in betting markets. In order to compare efficiency in different betting 

markets, Patla (2007) implemented many biases of research before. He concludes that the 

exchange betting market (P2P) is less efficient than ordinary bookmaker markets3. On the 

other hand, he states that his data concerning betting exchanges has been insufficient to 

generalize his main findings. Additionally, he believes that researchers also have to 

implement non-financial variables such as team popularity resulting in a sentiment bias (Chin 

2012); he thinks a more behavioral approach should be maintained. Other biases, for 

instance home and underdog bias have been found in the American football betting market 

(Golec & Tamarkin 1992). These authors also conclude that the college football betting 

market is more efficient than the professional market, because more professional bettors 

are participating in the college betting market.  

It might be that the professional sport market attracts many naïve bettors resulting in more 

bias and by consequence less efficient betting markets(Udovicic 1998). Despite the fact that 

home bias has been found insignificant in their model, the underdog bias has impact on 

whether market is efficient or not. 

 

 

 

 

                                                           
3
 Exchange betting markets are legalized in England, the biggest player is Betfair. This bookmaker operates 

more like financial market operators, they provide to sell or buy on sporting contests at prizes they 
want. See more at Betfair.com 
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Favorite-longshot (underdog) bias 

 

With this regard, Wolfers has not implemented the underdog bias. In the literature we talk 

about “favorite-longshot” bias (FLB). “While the probability of winning for longshots is 

significantly lower than that of the favorite, gamblers back too often on these dogs in horse 

racing” (Kukuk & Winter, 2006). After making a global overview of possible explanations, the 

authors determine two main explanations to the FLB. Bettors may prefer risk and so back 

underdogs more often. On the other hand, they may have a lack of information to estimate 

the true strength of several horses and bet on the wrong horse. Winter and Kukuk (2006) 

have used the market segmentation strategy to overcome the identification problem of 

which explanation fits in the FLB. They conclude that “a lack of knowledge about the true 

winning probabilities of horses is better able to account for the FLB theory. “ 

 

Reade and Aikie (2013) also recognized the problem of FLB in their research; they however 

found a way to correct the odds for this bias, therefore obtaining unbiased odds which they 

used for their research. 

In that study, they created two different models to predict the outcome of a soccer game. 

The first one is en econometric model based on the ELO-score4. The second model is based 

on the odds set by bookmakers, corrected for the FLB. They assume that, if there is no 

corruption, both models will predict the same outcome. If the results appear otherwise 

however, some form of corruption must be present.  

To make these predictions, they first estimate their models for a certain time period. These 

estimates will then be used to predict the next time period. Their results show that a draw in 

a game has some very large outliers. They went on identifying all of the outliers and 

concluded that a huge chunk of these games were characterized as friendlies, women 

leagues and youth games. Another important aspect of these games that might influence the 

results is that way fewer bookmakers were providing odds for these games. 

 

As mentioned before, actions of bookmakers also lead to bias (R. Borghesi et al., 2010). 

Bookmakers shave odds or spread of longshots in order to maximize profit. For instance, 

they set odds so to attract bettors to back the underdogs.  In March 2013, Macedonia was 

on a 13 point odd (if the bet is won, the yield would be 1200%) before the soccer match 

against Belgium. Belgium won by only one goal difference.  

                                                           
4
 For more on Elo scores, we like to refer at Reade and Aikie (2013): http://www.gwu.edu/~forcpgm/2013-

005.pdf 

http://www.gwu.edu/~forcpgm/2013-005.pdf
http://www.gwu.edu/~forcpgm/2013-005.pdf
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By making the odd attractive, Macedonia will be backed more frequently. However, as the 

result shows, the odd certainly does not estimate the true probability of this country. Other 

research has found that several (illegal) bookmakers have more inside information than 

bettors have. In order to exploit this advantage, bookies price discriminate (Strumpf 2008). 

But this discrimination is limited to bettors with strong team loyalties and is only a small 

proportion of the total betting volume. In conclusion, pricing decisions play an important 

role to determine whether match-fixing occurs or not (Bag & Saha, 2009). 

The actors of betting related corruption and their strategies  

 

According to their model of corruption with gambling purposes, Preston and Szymanski 

(2003) consider three actors participating into potential corruption networks. The authors 

have modeled the conditions under which these actors urge to manipulate. They only 

consider one form of manipulation or network, the relationship between player, bookmaker 

and gambler. Scandals of referees involved in match-fixing have been brought to attention in 

the academic literature. Chin (2012) constructs a model that detects manipulation of 

referees in American Football. With the assumption that officials bet against the point 

spread and their only tool is foul calling, the author produces answers on four hypothesizes. 

“Firstly, the announcement of Donaghy’s betting5 and punishment deters other referees to 

manipulate. Secondly, referees generate revenue by officiating games in ways to keep the 

game outcome in doubt for a longer period of time. Thirdly, manipulation occurs later in the 

game when the impact of match-fixing on the betting outcome is more certain. Finally, 

manipulation is more likely to occur when the difference in score is sufficiently close to the 

spread.”  

 

Players are less likely to corrupt than referees (Preston & Szymanski 2003). In the literature 

we find little direct evidence of corruption in sports. Wolfers (2006) suggests point shaving in 

college NCAA Basketball competition. A possible explanation is that professional bettors 

participate more in these college betting markets and with this corruption could more likely 

occur. Also, college athletes seem to be more susceptible to corrupt gamblers than 

professional players (Udovicic 1998). It is obvious that these athletes have no or low wages 

compared to professionals. Moreover, the detection rate in college competitions is lower 

and thus feeds corruption (Preston & Szymanski 2003). 

                                                           
5
 The FBI reported that Tim Donaghy has placed bets on NBA games he officiated during two seasons 2005-

2007 and that he made calls affecting the point spread. 
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Table A2 (see attachments) gives us an overview of all the actors, their strategy and their 

susceptibility for corruption. 

 

So far, there are no studies that examine the effect of internet on the susceptibility of 

betting markets to corruption or manipulation. One might say that with the introduction of 

online betting, corruption may arise more frequently. Griffiths (2003) describes the impact 

of technology on gambling. With internet the gambler has greater access leading to more 

internet gamblers and also more addiction problems, but does this interpretation hold 

considering corruption problems? Next, one can afford more to gamble. For instance one 

does not need to make transportation costs to place a bet, some simple clicks are sufficient. 

There is more anonymity, making the edge to engage in gambling less hard (increased 

feelings of comfort, more control of content). Close to this benefit, bettors will consider 

gambling as a convenience, an acceptable behavior. These reasons seem to feed corruption 

and manipulation in some way.  

  



Corruption in sports: Match-fixing with gambling purposes 

 

20 

  



Pieterjan De Muinck & Joachim Quatacker 

 

21 

2. Research question 

 

In our literature review, we have summed up different motives to go into corruption as an 

actor of a sport contest. The incentive structure of a tournament makes sporting teams and 

managers more susceptible to bribery. Also other actors like referees could engage in match-

fixing but this is more related with the presence of - and easy access to - the betting market. 

Additionally we have brought forward some revealed corrupted cases in basketball, baseball, 

American football and soccer to show the social relevance of our research subject. In what 

follows, we would like to examine the soccer cases more profound. Data was easily found on 

football-data.co.uk. This site collects a range of match statistics for every single match per 

season for a wide range of national competitions. Also from this website we have generated 

offered odds by bookmakers on every single match.  

 

Our research goal is quite similar as Wolfers’ in 2006. He has used bookmaker prices (point 

spreads) to predict outcomes in college basketball games. Initially, he has found that 

favorites mostly win their matches but fail to cover the offered spread. As a result we could 

argue that the bookmaker’s prediction was not efficient. He ascribes this pattern to possible 

collusion activity as college players are more susceptible for corruption. 

 

We would like to detect corruption in soccer through inefficiencies of bookmakers. Providing 

prices, the bookmaker gives his estimation of what the match outcome could be. 

Unfortunately, this prediction is often biased. We have already discussed different biases as 

a result of the profit maximizing pricing strategy of bookmakers. However, as will be 

discussed later on, prices can be corrected for these biases. Therefore we will use 

measurements to cancel out these “ex ante” inefficiencies. Once this has been done, we can 

assign inefficiencies to game in-play evolutions like unexpected increased effort, lucky shots 

or match-fixing. 

 

In our research we will not explain which in-play factor affects the inefficiency of bookies the 

most. However we will attempt to analyze one important factor explaining why bookmakers 

are not efficient. Like Duggan and Levitt (2000), we will analyze performances of soccer 

teams when they are on the bubble. Being on the bubble means that teams are on the edge 

of winning more than the three-point stake. For example one team can be on the bubble for 

relegation, which means they are fighting against relegation and the upcoming match is very 

important to avoid relegation.  
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So a team’s total stake is higher than just winning three points. One might expect that 

performance on these bubbles could be higher as teams will do everything (increase effort 

but probably also rig matches) to succeed in their mission. We would like to examine if 

performances on different kinds of bubbles differ a lot compared to their bookmaker 

predictions. If so, we can state that bookmakers systematically fail to predict bubble 

matches.  
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3. Research setup 

Is DL model sufficient to predict soccer matches? Using bookmaker models to 
predict match outcomes.  
 

In order to track unusual behavior in sport competitions, we need to build a model with 

sufficient predictive power. First, we need to distinguish market models from econometric 

models. The market models will generate market predictions of certain outcomes. As a 

result deviations from this model will be categorized as inefficiencies of the markets. For 

instance in finance one can predict expected return of a single asset using the return of the 

market. Although it is possible to outperform market predictions with econometric models. 

To give an example, it could be interesting to examine the asset payout as a significant 

explanatory variable for excess return. 

 

Duggan and Levitt have composed following limited econometric model in order to predict 

outcomes of wrestling bouts: 

 

                                                

 

The dependent variable         describes whether wrestler i wins the match or not against 

opponent j on day d of tournament t. Bubble contains the value 1 when wrestler i is on the 

margin, -1 when the opponent is on the margin and zero when whether both wrestlers are 

on the margin or none of them are. The variable             is the difference in rank 

between both wrestlers. Also, Duggan and Levitt have controlled for the effect of wrestler 

interactions and fixed effects.  

 

Can this econometric model be used in order to predict soccer matches? It is stated that 

prediction models need to check for every possible explanatory variable. In fact, for soccer 

matches one cannot rely on differences in rank solely. There are many factors influencing 

match outcomes like injuries, suspensions, squads, form and so on… As a result, this DL 

model could suffer from omitted variable bias as these factors are not taken into account. 

We have attempted to extend the DL model by adding the home advantage, but still this 

does not capture everything. If we want to predict soccer outcomes, one must rely on 

estimated models with stronger predictability. It could be that this limited DL model is 

sufficient for sumo-wrestling, but for soccer games we need to extend this model with other 

variables in order to have a predictive model as strong as possible.  
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Developing our model we have found one that predicts match outcomes significantly better 

than the econometric model presented above. Unlike Duggan and Levitt, we will use a 

market model based on bookmaker prices to generate our predictions. Our model will be 

described as following: 

 

                    

 

       describes whether i wins or not against opponent j at round r. There is only one 

explanatory variable, the implied probability of the bookmaker for team i. We have 

calculated the implied probabilities from the 1x2 prices offered by bookmakers.  

With these prices one can gamble on the outcome of an event. If one chooses 1 (2), then he 

thinks the home (away) team is going to win. If one wagers his money on x then he wants 

both teams to draw in order to cash. Given the three possibilities and their price it is simple 

to calculate the winning probabilities according to the bookmaker. We use the following 

conversion formula: 
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)  (

 
        

)  (
 

        
) 

 

 

We will illustrate this formula by an example. Bruges (1) and Anderlecht (2) are competing 

against each other and one single bookmaker Y has set her prices: 

   

    

 

 

Using the conversion formula, the implied probabilities according to bookmaker Y are: 

 

  
 

1 0.35785 

x 0.30162 

2 0.34053 

    

1 2.95 

x 3.5 

2 3.1 
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According to the bookmaker one might think that the probability of Bruges winning this 

game is roughly 36 per cent, both teams will draw in 30 per cent and Anderlecht has a 

probability of 34 per cent of winning. 

 

We expect this model to outperform any other econometric model thanks to intensive data 

gathering. We assume that bookmakers have access to different sources of information in 

order to give a true estimate of win/draw probabilities. They will monitor all kind of 

information like injuries, squad formation, weather forecasts, previous match results, record 

against opponent and so on. It goes beyond rank difference or home team advantage and it 

is reasonable to assume that bookmakers also capture bubble matches and team 

interactions as well. One drawback could be the presence of certain biases in bookmaker 

prices.  

As discussed before bookmakers attempt to profit maximize, therefore they adjust prices 

resulting in biased implied probabilities. Still these prices can be corrected (Reade 2013) and 

even without the corrected odds, the bookie model will predict match outcomes 

considerably better than other models. 

 

 Detecting excess performance on bubbles 

Definition bubbles 
 

As one might expect, in many aspects, football differs from sumo-wrestling. Also the 

interpretation of what we call a ‘bubble’ is entirely different from sumo. 

 

We can start our comparison by stating that sumo-wrestling is an individual sports, while 

soccer is a team sport. The more actors involved, the harder it gets to manipulate a game 

(Hill 2009). In sumo it would be sufficient to bribe one of the wrestlers, while trying to 

manipulate a soccer game would require more key players to be bribed. Higher costs make it 

less attractive to engage in corruption.  

 

We can reach back to table A2 in attachments for an overview of an actor’s susceptibility to 

corruption; there we have concluded that players are less likely to throw a game than any 

other actor.  

 

Another important factor in the susceptibility of soccer to corruption is attention. Sumo-

wrestling is a national sport but it is barely widespread across the world.  



Corruption in sports: Match-fixing with gambling purposes 

 

26 

Therefore there is little international media attention that might uncover possible fraud in 

the sports. Soccer is an entirely different story however; the cost of manipulation is 

immensely higher because every single game and action is being put under microscopic 

analysis by media all across the globe. This increased attention also causes betting markets 

to arise. Bookmakers are always actively analyzing the most likely outcome for a game, 

making corruption harder to arise.  

These betting markets are not present in sumo-wrestling. One could say that, if there would 

be match-fixing with gambling purposes in sumo, it would be even more ‘behind the scenes’ 

than in soccer. 

 

This difference does however create the opportunity to derive a market model, which will be 

called the bookmaker model from now on. It can be compared to the model of Duggan and 

Levitt, applied to soccer instead of sumo.  

 

We have now discussed about what the main differences are between soccer and sumo in 

how corruption could take place. However the most important distinction for our research is 

how a bubble is defined in both sports.  

 

A tournament in sumo-wrestling lasts fifteen days. All wrestlers will face one another and in 

the end there will be a ranking with the amount of wins that every wrestler achieved. There 

is one breaking point within these fifteen days, and that is when a wrestler achieves his eight 

win. This eight win generates a higher revenue and ranking increase than any other win on 

the tournament. One could say that achieving an eight win is the main goal for wrestlers on 

a tournament; therefore it is called a bubble.  

In soccer, there is a similar principle. Certain games have more to offer than other games. In 

other words, one could lose or win more in that particular game, than in any other. Soccer 

has, however, a tournament which lasts longer, and in which more bubbles can be present. 

We will now discuss these different kinds of bubbles and what they represent. 

 

First of all there is the relegation bubble. This bubble is present in all leagues we investigated 

(Premier League, Championship, League One and League Two). The relegation bubble means 

that a certain team is still unsure whether it will remain in his league, or relegate to a lower 

division.  
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For various reasons, such as financial reasons and esteem, teams will not want to relegate to 

a lower division. A team is on the relegation bubble until it is certain that they will either 

relegate or remain in the division. 

 

The second bubble is the title. Achieving the title has different interpretations amongst the 

leagues. While achieving the title in lower divisions ensures promotion to a higher league, 

obtaining it in the Premier League is the highest achievement possible. The same reasoning 

goes as with the relegation bubble, as long as team is still unsure whether it will achieve the 

title or not, they are on the bubble. 

 

Next there is the promotion bubble. In the championship, league one and league two, more 

than one team is automatically promoted to a higher division. Therefore, being second in the 

league (or second and third in league two) is also something teams strive for. Again the same 

reasoning, as long as it is possible to attain promotion, one is on the promotion bubble.  

This implies that a team can be on more than one bubble at the same time, for example if 

team A is in the lead, but is only three points away from rank four, then team A is on the 

bubble for the title but also for promotion.  

 

The last bubble is the promotion playoff. Right beneath the immediate promotion, there is 

also a certain amount of teams that qualifies for the playoffs. These playoffs can still give the 

opportunity to rise to a higher division, but require a certain amount of test matches against 

other teams in the playoff. The promotion playoff does not exist in the Premier League, 

however there we have the European bubble. It is quite similar to the promotion playoff, as 

teams ending in the top of the league will be given the chance to play on European level, 

either straight away, or through playoffs.  

 

The system of bubbles is obviously quite different in soccer than in sumo. There are a whole 

lot more scenarios in which a team could have more to gain or to lose than in any regular 

game.  

 

For each league, every season and every team, we have generated the last five games of a 

season. These games could include postponed games from earlier in the season. For each of 

these five games we have determined whether they were on the bubble or not, and for 

which bubble that was. To determine this, we had to generate an edge.  
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This edge was, in the case of relegation, the amount of points another team had that was in 

a position of relegation or the amount of points a team had to obtain to get rid of a 

relegation spot. For example team B is currently on the 17th spot with 40 points. All teams 

below the 17th spot will relegate. The team which is right below this 17th spot has 36 points 

at the moment. Then the edge for team B was 36, as that was how close the other team on a 

less desired ranking was. If team B would have been on rank 18 with 36 points, their edge 

would’ve been 40 points, as that is at least how many points they would have to achieve in 

order to get rid of relegation.  

 

Afterwards, we designated a certain weight for each bubble, representing how strong the 

bubble was. If a team had almost no chance of securing a spot in the safe regions of the 

table, the weight will be near 0. If the team still had a great chance of securing their stay in 

the division, the weight will be near 1.  

 

Regression method 
 

For each league we will regress the dependent variable Win on the implied probabilities of 

bookmakers, checking for fixed and interaction effects. We will do binary response 

modelling as the dependent variable only contains two values, zero (draw or lose) and 1 

(win). This fact raises the question which model to use. On the one hand for binary 

responses one can use logistic or probit regression methods, on the other hand one can stick 

to linear probability models. We will confine this discussion to the main differences and for 

simplicity there will be assumed that logit and probit are similar methods. These days logit 

models are less used as we need to make assumptions around the estimated error term that 

are disposable according to Angrist and Pischke (2008). However, estimating the linear 

probability model we will make assumptions on error terms like a simple OLS does and this is 

more acceptable. To add, we need to assume there will be a linear relation between Win 

and the implied probability. One of the main reasons not to choose for linear models is the 

fact that explanatory variables may exceed the boundaries of our binary responses and 

therefore the OLS generates biased coefficients. However any implied probability derived 

from bookmaking odds should lie between zero and one, otherwise bookmakers are 

untrustworthy. So with this argument we are convinced to estimate linear relationships 

between our variables of interest. 
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4. Data description 

 

Our data set contains observations over four English football competitions: Premier league, 

Championship, League One and Two. For the first three divisions we have collected every 

single match starting from august 2000 till May 2013. For league Two, season 2000/2001 

was skipped due to some issues. As one might expect one game has two competitors, so 

every match is counted twice in our data set controlling for both the home and away team. 

In table 1 one can see how many cases each league represents. 

 

 

Table 1: descriptive stats of data set leagues 

 

 

#Seasons # teams # cases 

Premier  13 20 9880 

Championship 13 24 11960 

League One 13 24 11960 

League Two 12 24 11040 

     

Overall, 144 different teams appear in our data. For all competitions the structure is pretty 

much the same, all teams meet each other twice per season. So if there are 20 teams 

competing in the Premier League, then each team has to play 38 matches resulting in 380 

matches and 760 (home/away) observations in one full season.  

 

For each observation we have generated a lot of information. First, the identity of each team 

is known by giving them a unique ID stamp. Then one sees whether the team wins, draws or 

loses by the difference in amount of goals scored. We have calculated the actual rank 

difference compared to its opponent (rank team divided by rank opponent). Next, we have 

derived different bubbles across the last five days of competition. In addition we have match 

statistics for both team and opponent like the number of shots (on target), fouls, cards and 

corners. Finally, we have bookmaker 1x2 odds of different bookies like William Hill, 

Interwetten and Ladbrokes.6 

 

                                                           
6
 Data was gathered from http://www.football-data.co.uk/; editing data was done using soccerway.com, 

rssf.com and xscores.com 

http://www.football-data.co.uk/
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Before moving on to our data analysis, we will describe our data set. We start by describing 

our dependent variable; the actual win. This win will be explained by our independent 

variables; namely the implied probability calculated by William Hill odds and bubbles. 

 

 
Dependent variable: Win 

 

When looking at win distributions between different leagues, we see no major differences 

across divisions.  

 

Graph 1: Win distributions for each division 

 

 

It is possible that these statistics are part of the information acquisition by bookmakers in 

their price setting. So we would like to present stats that are more profound. We will 

estimate the market model for each league without the presence of bubbles. Afterwards we 

will predict all kinds of bubbles to see whether winning percentage differs from predicted or 

not. 
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Explanatory variable: Implied probability  
 

As mentioned in our research setup, the implied probability set by the bookmaker is easily calculated 
by using the conversion formula; 
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)  (

 
        

)  (
 

        
) 

 

 

This formula converts the odds to actual winning probabilities implied by the odds.  

Every bookmaker has his own strategy in odd setting which causes slight differences in the 

implied probabilities. Of course they are still based on the same information which has to 

result in very similar results.  

 
Table 2: correlations between bookmakers 

 
GB IW LB SB WH 

GB 1 0.994 0.994 0.997 0.994 

IW 
 

1 0.991 0.993 0.989 

LB 
  

1 0.995 0.992 

SB 
   

1 0.994 

WH 
    

1 
 

The correlation matrix which table 2 represents proves this point. The implied winning 

probabilities among bookies do not differentiate much. This is also consistent with the 

literature. Thus we can restrict our number of regressions by doing the analysis using only 

one single bookmaker.  

 

We have chosen to use William Hill for our research. After a brief vig analysis (see 

attachments) we discovered that William Hill is an average predictor and has an average vig, 

therefore having the best representation of all bookies. William Hill is also the market leader 

in odds-setting. 

 

Using implied probability as independent variable also raises an issue. As discussed before, 

this variable can be FLB biased. FLB relates with the commission (so called vig) bookies are 

offering. We could do a more enhanced vig analysis of all bookies in our dataset to correct 

the odds for the FLB, but this will be outside our scope of investigation. As we will prove 

further on, the market model will still outperform any other model even without corrected 

odds.  
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Below in graph 2, the average win and the average implied probability by William Hill is 

displayed.  

 

 

Graph 2: Actual win vs. Implied probability 

 

 

There is almost no difference between the mean of the implied probability winning 

percentage and the mean of the actual winning percentage. As a result we can state that, on 

average, even without corrected odds, the implied probabilities are close predictions of 

actual winning percentages. This does not prove that bookmakers’ predictions are always 

correct. There are still some inefficiencies caused by coincidence, match-fixing… 

 

In graph 2 one does notice that the relationship as described above is not entirely true. In 

the premier league we discover a divergence between the implied probability and the actual 

win/loss. This divergence however could be explained by the favourite longshot bias. The 

home team is underestimated, leaving them too highly priced, while the away team is 

overestimated, resulting in a price which is too low. 

 

It would be interesting to examine some excess winning percentages as differences between 

actual and predicted winnings. For corrupt activities to be present in the bubbles, the excess 

win should be statistically significant. Therefore we will estimate the bookmaker model for 

the observations excluding any kind of bubbles.  
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Explanatory variable of residual: Bubble  
 
Graph 3: Excess win percentage for each bubble in each league 

 

 

Graph 3 shows us the excess win recorded for all leagues on all of the bubbles. The excess win seems 

to be rather low in most cases (in some cases there is even excess loss).  The promotion playoff in 

League One and League Two shows the greatest excess win, while it is negative in the Championship. 

The title on the other hand seems to be positive in Championship and League One (with nearly 5% 

excess win) but then again it is negative in League Two. As one can see, there are no consistent 

results over the 4 leagues. 

 

But if we take a look at heavier bubbles, one will notice that there is more excess win. Nearly all of 

the effects discussed at the previous graph reappear in more extreme shapes. The heavier the 

bubble is, the harder it seems to be for the bookie to predict the outcome. Heavy bubbles are 

characterized by a team being close to the edge. For example if team A is only 2 points below the 

edge with still 3 games to play, the weight of the bubble will be calculated as following:  
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In our example this will be: 

 

[(
 

 
)   ]

  

         

 

 The closer the weight of a bubble gets to 1, the more important the bubble is. One could say that a 

weight of 0.82 is quite high. The reason we take a look at the heavy bubbles is because these are the 

ones that actually matter the most. Compared to the ‘last-resort-bubbles’ with a low weight, teams 

on the bubble with a high weight have a lot more at stake.  

 

 

Graph 4: Excess win percentage for each bubble weighted more than 0.7 

 

 

Looking back at graph 4, one can see that for some bubbles in some leagues, excess win reaches up 

to 15 per cent. This means that in 15 per cent of the cases, the bookies are wrong in predicting the 

win probabilities. 

As a last remark we could say that the Championship is in general the best predicted league. With 

excess win below 5 per cent at all times, the Championship is a white swan next to the other three 

leagues. 

 

The ratio behind these divergent effects between leagues is beyond the scope of this thesis, and 

requires further analysis.  
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5. Results 

 
Duggan and Levitt (2000) have found evidence of widespread corruption in Japan’s national sport; 

sumo-wrestling. Besides the native media attention there is no other interest involved compared to 

global sports like soccer. In soccer there is always at least one camera watching, while this is 

absolutely not the case in sumo-wrestling. This difference has several important implications if we 

compare the research of Duggan and Levitt with ours.  

 

First of all there is the lower cost of match-fixing. Chances of being caught are significantly lower 

when there’s less attention for the sports and therefore the odds to detect widespread corruption 

are greater. Secondly it is difficult to find explanatory factors for wrestler A winning his match. 

Duggan & Levitt only generated a couple of explanatory variables. The first one is rank difference, 

which is basically the difference in rank at the start of a match. Next there are the bubbles, which we 

explained already. Finally there is the wrestler’s individual effect like their winning streak or their 

form. The lack of independent variables in the model of Duggan & Levitt implies that it could be 

easily outperformed by other, more enhanced, models. We also believe that, due to this 

shortcoming, the model of Duggan & Levitt may be insufficient to predict the outcomes of soccer 

matches. Finally, in sumo-wrestling, there is no bookmaking market. We believe that the bookmaking 

market is the best predictor in sports. They have all the information which is publically available 

projected in their odds. These odds change frequently until the eve before the game; therefore they 

include all changes that could have happened during the week. As mentioned before, the bookmaker 

model will serve as our main model to forecast all soccer games in our dataset.  

 

In the first part of our analysis we will compare the predictive power of both the market and the 

extended DL model in soccer matches. We will prove that the market model outperforms DL over all 

divisions. Still bookmakers are sometimes inefficient meaning that there could be matches of whom 

the bookmaker failed to estimate true probabilities and set the right odds. Secondly, we will do an 

analysis on the residuals of both models. As plotted (graph 2 and 3) in our data description, it could 

be that football teams perform significantly better when they are on the bubble.  

To do so, we have done regressions of the estimated residuals on different bubble matches 

controlling for team interactions and fixed effects.  
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Model comparison: Predictive power differences between bookmaker and DL 
model 
 
We have started with the DL model used for sumo-wrestling. Duggan and Levitt have generated 
differences in ranks and bubbles in order to predict sumo outcomes: 

 
 

                                                

 

In this model, the dependent variable describes whether wrestler i wins the match or not 

against opponent j on day d of tournament t. Bubble contains the value 1 when wrestler i is 

on the margin, -1 when the opponent is on the margin and zero when either both wrestlers 

are on the margin or none of them are. The variable             is the difference in rank 

between both wrestlers. Also, Duggan and Levitt have examined the effect of wrestler 

interactions and fixed effects.  

 

Of course if this model is used to forecast football matches we will most likely suffer from 

omitted variable bias. Many parameters with significant predictive power on the outcome 

are not taken into analysis. As a result we will generate inefficient estimations, which is 

important to bear in mind as we want to analyze the estimated error term in the second part 

of our research. Unfortunately, it is difficult to add possible explanatory variables as it is data 

intensive. We propose to add the variable “home advantage” as we think this has a 

significant impact on match outcomes. Our extended DL model looks like following: 

 

                                                         

 

Hence two kinds of models have been distinguished in our research setup. One can use an 

econometric model to generate true predictions on football matches. However, finding all 

possible explaining variables is quite hard. Luckily there is an alternative; we can use a 

bookmaker (market) model in order to predict match outcomes. One cannot fully rely on 

bookmaking markets to give a true winning probability of team i (FLB bias). We have already 

argued that this model will generate better predictions than the (extended) DL model as it 

checks for more and better information. Hence, those gamblers try to outperform 

bookmakers in predicting football games. In this way they would like to find the so called 

“value bets” in which the bookmaker has made a wrong estimation of the teams’ winning 

probability.  



Pieterjan De Muinck & Joachim Quatacker 

 

37 

In order to do this, (professional) gamblers make their own econometric model based on 

information available on the internet (just as bookmakers do). Although for us it would be 

very hard to do this on a greater scale as there are over 40,000 observations.  

To sum up we will build, as a better alternative, the bookmaking market model. As 

mentioned it still has its drawbacks like the favorite longshot bias. Nevertheless even 

without corrected odds we will generate better predictions than the extended DL model. 

 

We have chosen William Hill to be our provider of odds on every single match in English 

soccer up to the fourth division from 2000 until 2013. We can regress following model: 

 

                    

Win describes whether i wins or not against opponent j at round r. There is only one 

explanatory variable, the implied probability of the bookmaker for team i. We have 

calculated the implied probabilities from the 1x2 prices offered by bookmakers. With these 

prices one can gamble on the outcome of an event. If one chooses 1 (2), then he thinks the 

home (away) team is going to win. If one wagers his money on x then he wants both teams 

to draw in order to cash. Given the three possibilities and their price it is simple to calculate 

the winning probabilities according to the bookmaker. We use the following conversion 

formula: 
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In table 3, the regression results as described by the extended DL model are shown.  

 

Table 3: Win OLS estimations of the extended DL model 

  
Premier 

League 
Championship 

League 
One 

League 
Two 

constant 
0.265*** 0.283*** 0.284*** 0.294*** 

(0.000) (0.000) (0.000) (0.000) 

Rankdiff 
-0.015*** -0.007*** -0.008*** -0.006*** 

(0.000) (0.000) (0.000) (0.000) 

Home 
0.204*** 0.167*** 0.161*** 0.141*** 

(0.000) (0.000) (0.000) (0.000) 

R² 0.101 0.048 0.053 0.037 
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Table 3 is interpreted as following; differences in rank are measured by rank team minus 

rank opponent. Negative values indicate that team i has a better rank than the opponent. So 

for a game in the Premier league, if the selected team is ranked 10 spots higher than its 

opponent it could win 15 per cent more ceteris paribus.  

 

The home dummy also has a highly significant effect. The home team has a 20 per cent 

higher chance to win a game. The home advantage is clearly prominent in determining the 

outcome of a soccer game. 

 

Finally one can see that the model has the highest explanatory power for the Premier 

league, while it decreases when we move on to lower divisions. The explanatory power will 

be described into detail later on. 

 

Moving on to our second model, the bookmaker model, we generate following regression 

results.  

 

Table 4: Win OLS estimations bookmaking market model 

  
Premier 

League  
Championship 

League 
One 

League 
Two 

constant 
-0.069*** -0.032 -0.020 -0.011 

(0.000) (0.119) (0.332) (0.558) 

IP 
1.122*** 1.042*** 1.075*** 0.985*** 

(0.000) (0.000) (0.000) (0.000) 

R² 0.164 0.067 0.071 0.053 

 

 

The bookmaker model will test for market efficiency. The betting market is efficient when 

the constant equals zero and the coefficient of implied probability equals one. We will 

discuss the efficiency of the betting markets briefly for every league. 

 

For the premier league we see in table 4 that our constant is significantly different from 

zero. When conducting a t-test for the implied probability, we attain a t-value of 4.73 which 

is calculated as following: [(1.122 – 1) / 0.0258 (which is the standard error)]. A t-value of 

4.73 requires us to reject the null-hypothesis. The betting markets are inefficient in 

estimating Premier League results. For the Championship we see that the constant is not 

significantly different from zero.  
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Conducting the t-test results in a t-value of 1.27 (1.042-1/0.0331). With this t-value, the null-

hypothesis can be accepted and conclusions can be made that the betting markets are 

efficient in forecasting Championship games. 

League One on his part is not efficient either. We have to reject the null-hypothesis with a t-

value of 2.27 (1.075-1/0.0330). The constant however is not significantly different from zero 

but this is still not enough to consider the markets efficient. Finally for League Two we see 

that the constant is once again zero. Our t-stat to test the null-hypothesis is -0.40 (0.985-

1/0.0371) and therefore we can accept the null-hypothesis. The markets for League Two are 

efficient in estimating game outcomes. 

 

We can conclude that there are some inconsistencies over the four leagues. While the 

bookmaker market is efficient for the Championship and League Two, it fails to give very 

accurate predictions for the Premier League and League One.  

These inefficiencies could be declared by several factors which have already been mentioned 

before such as coincidence, match-fixing and so on. 

 

To finish off the first part of our analysis, we will compare the predictive power of both the 

Duggan & Levitt model and the bookmaker model. Graph 5 displays the R² for each model in 

estimating the results of every league. 

 

Graph 5: R² percentages – differences between market and DL model 
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A few things can be noticed. As we move on to the lower classes, the predictive strength of 

both models decreases. The most significant drop is located between the Premier League 

and the Championship.  

Also the difference between the models themselves is the greatest in the Premier League. 

With a gap of around 5 per cent explanatory power, the divergence is nowhere bigger than 

here, indicating that for lower divisions, the decrease is the highest for bookmakers. 

Finally we could conclude that, even without corrected odds for the favorite longshot bias 

(as discussed above), the market model outperforms the Duggan & Levitt model at all 

moments and generates a higher R². 

 

Inefficiencies of bookmakers as evidence of corruption 

Ex-ante measures: book balancing 

 
Some insights in the economics of book building can explain potential inefficiencies of 

bookmaking markets in the attempt of generating a true winning prediction of soccer teams. 

Bookmakers try to maintain their theoretical payout strategy as a constant, while there are 

movements from opening to closing lines. Price movements emerge when bettors bet on the 

same team simultaneously. As a result the bookmaker wants to avoid the risk of high payout 

and will adjust prices to convince future gamblers to place bets on the opponent. This is a 

rough description of book balancing. This process of changing odds results in biases in the 

converted implied probabilities, which we use in our analysis, and thus residuals can be 

partially explained by these biases. There has been investigation on this subject by Shin 

(1993) who has detected the presence of the favorite-longshot bias in the horse betting 

markets. This phenomenon implies that favorite horses are underestimated by the 

bookmaker and the underdogs (longshots) will win less often than expected. Later on, this 

bias has proven to be widespread across different betting markets like soccer, baseball, 

greyhound, tennis… (Cain et al., 2003). Additionally in soccer there are other potential biases 

like the home/away bias (Dobson and Goddard, 2003) and sentiment bias (Forrest and 

Simmons 2008). Finally, people like to bet on their most favorable team of which they are 

fan. This results in patriotic bets and again bookmakers need to adjust prices in order to 

avoid a high payout rate. For example in the world cup, Belgian bookmakers will suffer a high 

payout as there will be a lot of patriotic bets when the national team reaches the final 

rounds of competition.  
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Eventually, these biases imply the necessity to correct bookmaker prices if one wants to 

detect corruption in sports. Reade (2013) is attempting to detect corruption by forecasting 

soccer games based on a bookmaker model with odds corrected for FLB bias. He did not 

mention the other possible biases, and therefore did not control for them either. In our 

analysis we have not corrected for FLB as we assume pricing strategy remains constant 

during different stages of competition season.  

 

 

Graph 6: Favorite actual win compared to its prediction provided by William Hill 

 

 

In graph 6 we have drawn the mean favorite win percentage and the implied probability 

converted from odds offered by William Hill. Except for League Two, we see that this 

bookmaker underestimates favorites up to 1.5 per cent (Premier League). Eventually there is 

little difference between actual and predicted stats. Therefore, conducting our residual 

analysis without corrected odds will not differ a lot from doing it with FLB corrections.  

 

In graph 7 we remark that, only for the Premier League, home teams are underestimated 

and away teams win less than expected. However these differences are rather marginal so in 

overall we conclude that home/away bias is not present in soccer odds.  
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For the sentiment bias, corrections can also be made by adding an attendance effect in our 

regressions (Forrest and Simmons 2008). In this paper we have not captured attendance 

data but it is certainly available (see footballdata.uk-co). 

 

Graph 7: actual winning percentages of home/away and combined compared to its 

provided implied probability 

 

 

 

To sum up, in order to do an analysis on the residuals of the bookmaking market model, our 

market estimators need to be adjusted for potential biases like FLB, sentiment and 

home/away bias. We have not done that due to the limited time period of this research. We 

have illustrated that corrections are needed but will not affect our results heavily.  

 

In-play measure: declaration of residuals (excess winning percentages) 
 

Now we will save the residuals from the market model in order to perform an OLS (Ordinary 

Least Squares) on them. The estimated errors can be considered as excess win percentages, 

these are unexplained deviations from the bookmaker market. Once controlled for potential 

odd biases, we attempt to give possible explanations for these excess winning results by 

analyzing whether deviations from our prediction models are higher when teams are on 

bubbles or not. In our data description we have seen more deviations between actual 

winning percentages and implied probabilities when teams are on heavier bubbles.  
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This analysis is similar to Duggan and Levitt, but we will estimate the unexplained residuals 

by the market model instead of the limited econometric model. 

 

In the section “Tables” below (pg. 48 - 51) we have summarized our results for all divisions. 

The first column does not account for any effect. The second tests only for fixed effects like 

team ID or season. After that we checked for derby interactions and lastly for both fixed and 

interaction effects. Small differences between columns can be noticed, except for the 

constant. 

 

First of all, the effect of rank difference and home advantage on the errors derived from our 

market model is marginal. This empowers the fact that bookmakers do implement these 

variables in their price setting. Next we will go more profound into the different kinds of 

bubbles. 

 

Excess performances on the bubble  

Bubble Title 

 
Looking at our bubbles we see that teams on the title bubble win significantly more than 

expected in the final three rounds. When teams with still three competition rounds to go are 

on the heaviest bubble, they will win 28.3 per cent more than the bookmaker expected 

(testing for all effects). This excess win on the title bubble diminishes moving to the final two 

rounds of competition (13.8 and 13.2 %). In the second division we only see significant 

excess win in the final round. Here, teams striving for the title will win up to 22.3 per cent 

more than expected. Furthermore we see no significant excess winning percentages on title 

bubbles for lower leagues. In league One, we see that with five games left to play, teams 

that are still in the running for the title could lose 57.3 per cent more than predicted.  

 

As already mentioned, bubbles are defined as following: one team is on the margin when he 

has an important stake to win the match and the opponent has nothing left to win. So teams 

on title bubbles are always considered as favorites (88%). Positive excess win indicates that 

the bookmaker clearly underestimated teams playing on this bubble. In the previous chapter 

we have drawn the comparison between actual winning and implied probability percentages 
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of favorites. There, we have stated that differences are quite small (max. 1.5%). Yet we have 

reported maximum excess win percentage of 28.3 for the Premier League. We can conclude 

that deviations from the bookmaking market are not heavily caused by the odds setting 

strategy of market operators.  

 

In addition, there will be other factors contributing to the excess win percentages on title 

bubbles. These could be in-play factors influencing the outcome of a football match. In our 

literature review, we have summarized which actors can influence match outcomes. We 

have given the highest ranks in the determination of football games to referees and players. 

It could be that teams on title bubbles win more often by simply increased effort. There 

could be significant difference in foul calling in favor of the team on the bubble. Also, 

suspensions for the opposing team could be an explaining factor for the reported excess 

wins. More difficult to measure in our data sets are lucky shots and the manipulation of 

matches. Duggan and Levitt (2000) have distinguished increased effort from match-fixing 

and argued that their reported excess winning percentages in sumo-wrestling are mainly 

caused by manipulation of wrestling bouts. We recommend to do this in future research on 

soccer games, in this paper we will only report excess win percentages and give intuition of 

which parameters may cause the deviations from the bookmaking market model.  

 

Match-fixing occurs when the benefits are greater than the costs. Winning a title, qualifying 

for Europe, promotion or avoiding relegation must overcome the loss in /integrity and 

penalties when match-fixing is revealed. Also, referees could engage in manipulation and 

most of them are amateurs resulting in some revealed corruption cases (Hoyzer in 

Germany). Yet, the chance of being caught is positively correlated with the cost to 

manipulate matches (Preston and Szymanski 2003). Therefore, in divisions where there is a 

lot of media attention and attendance, rigging a match is less likely to occur. So it is 

reasonable to state that excess winning percentages on title bubbles in the Premier League 

are more likely to be influenced by increased effort or referee decisions.  We expect more 

corruption motives in the lower divisions. As we have performed an analysis at lower 

divisions we have not found significant excess winning percentages on title bubbles.  
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European bubble 

 

If we move on to European qualification bubbles we remark excess winning percentages up 

to 37.7 per cent for teams competing with three competitions rounds to go. Yet excess 

winning percentages disappear for this bubble towards the final rounds. As one might 

expect, this bubble only appears in the highest division. Similarly to the title bubble, 78.77 

per cent of these teams are considered as favorites. Match-fixing is once more less 

reasonable to be an explaining factor as the cost of corruption is too high compared with the 

benefits of the Europa League.   

 

Relegation bubble 
 

For this bubble, a comparison can be made across all divisions. For the Premier league there 

are negative coefficients at a significance level of 90 per cent. Teams on the relegation 

bubble lose up to 18 per cent. Clearly bookmakers overestimate the true strengths of teams 

in relegation. Perhaps, given the fact that teams are on the bubble, they are expected to 

perform better. Moving on to the second division we see in general non-significant small 

excess losses for those teams. In league One we see divergences across different rounds. 

With just three games ahead teams could win around 18 per cent at 90 per cent significance 

level controlling for interaction and fixed effects apart. But if we check for both effects 

together the excess win becomes insignificant. Moving towards the end of the competition 

we see negative coefficients up to 16 per cent, again at 90 per cent significance level. These 

results are only significant controlling for fixed effects. Once team interaction effects are 

implemented, the results do not change heavily but become insignificant. To sum up for 

League One, we see that teams lose more often than expected. This could indicate that our 

predictor, market operator, overestimates true capacity of these teams. Last, League two 

has no significant coefficients on relegation bubble, so in this division there is no pattern of 

faulty predictions by the bookmaker. 
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Bubble promotion 

 

This bubble is not present in the first division because teams simply cannot promote. As 

explained in the data description, one can promote by finishing first or second in 

competition. Taking a look at Championship, we only see significant excess winning 

percentages for teams on the bubble with five rounds to go. Bookmakers’ predictions seem 

to underestimate up to 13.1 per cent while 85 per cent of those teams are favorites. This 

significant result disappears towards the final rounds. Similarly, we see at the same time, 

with five games ahead, an excess win of maximum 77.7 per cent in the lower division League 

One. Also here most teams were favorites (77%) and towards the final rounds this significant 

result disappears once again. When taking the lowest division into analysis, we see teams 

winning maximum 29.2 per cent more than expected when there are still three rounds to be 

played. 

 

In general, we see significant excess winning percentages for teams entering the last 3 till 5 

rounds. Towards the final round the excess win disappears and seems to be insignificant.  

 

Bubble promotion playoff 
 

This bubble only counts for Championship, League One and Two as teams can qualify for the 

playoffs for promotion. If a team wins the playoffs, they are awarded with a spot in the next 

division. So qualification does not directly mean the team attains promotion. It could also be 

that teams, especially in the lowest division, that are on this bubble, are not interested at all 

in playing supplementary games to secure promotion. In Championship division we see small 

insignificant coefficients across the five latest rounds of competition. This could indicate that 

bookmakers systematically give correct predictions for these bubbles. Next, moving to 

League One we see excess winning percentages in the final round of competition. Teams win 

up to 26 per cent more than expected. Yet two rounds before those teams have lost up to 27 

per cent more than predicted. So the accumulated excess win values around zero. Lastly, 

teams in League Two with three games to play will win 29.1 per cent more than the implied 

probability indicates.  
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General conclusion 
 

In general we do not see any pattern in significant excess winning percentages across 

rounds. Teams striving for the title in the Premier league show a decreasing excess win 

starting from T-2 until T with T indicating the last day of competition. For the other bubbles, 

we often see one significant coefficient within the last 5 days of competition. In contrast, 

Duggan and Levitt (2000) have found patterns of increasing excess winning percentages 

when wrestlers are on the bubble. Irregularities here can be justified by the fact we are 

talking about football which differs a lot from sumo-wrestling as we stated earlier.  

 

There are also no patterns across divisions. Only for the title bubble we can see that excess 

win percentages increase moving down in divisions (except for league One as the coefficient 

there is insignificant). Nonetheless this does not cancel out the expectation that match-fixing 

occurs at lower levels as within the reported excesses there is no distinction made between 

increased effort and match manipulation. In the next paragraph we will describe some 

recommendations which fell out of scope in this research. 
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Tables 
 
Table 5: Premier league  

 
Notes: the dependent variable in each regression is the residual derived from the market model. Bubbles will be 

0 when both teams are on the bubble or when neither of them are on the bubble. Bubble values between 0 
and 1 indicate that the selected team is on the bubble. When the opponent is on the bubble, then values 
lay between 0 and -1. 

Robust pval in parentheses 
    *** p<0.01, ** p<0.05, * p<0.1 
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Table 6: Championship 

 
Notes: the dependent variable in each regression is the residual derived from the market model. Bubbles will be 
0 when both teams are on the bubble or when neither of them are on the bubble. Bubble values between 0 and 
1 indicate that the selected team is on the bubble. When the opponent is on the bubble, then values lay 
between 0 and -1. 
Robust pval in parentheses 

    *** p<0.01, ** p<0.05, * p<0.1 
    

Relegation T -0.029 -0.033 -0.029 -0.037

(0.457) (0.420) (0.416) (0.320)

Relegation T-1 -0.011 -0.013 -0.012 -0.016

(0.773) (0.745) (0.769) (0.701)

Relegation T-2 -0.034 -0.033 -0.031 -0.034

(0.502) (0.515) (0.566) (0.557)

Relegation T-3 0.062 0.061 0.061 0.056

(0.357) (0.367) (0.405) (0.455)

Relegation T-4 -0.036 -0.028 -0.045 -0.032

(0.554) (0.644) (0.523) (0.644)

Promotion playoff T 0.009 0.006 0.009 0.003

(0.813) (0.874) (0.822) (0.935)

Promotion playoff T-1 -0.070 -0.071 -0.070 -0.073

(0.168) (0.169) (0.179) (0.167)

Promotion playoff T-2 -0.011 -0.018 -0.011 -0.021

(0.835) (0.733) (0.856) (0.728)

Promotion playoff T-3 -0.002 -0.005 0.010 0.011

(0.969) (0.937) (0.854) (0.846)

Promotion playoff T-4 -0.021 -0.026 -0.032 -0.029

(0.636) (0.577) (0.555) (0.600)

Promotion T -0.010 -0.008 -0.010 -0.005

(0.886) (0.912) (0.890) (0.940)

Promotion T-1 0.092 0.090 0.093 0.083

(0.228) (0.238) (0.258) (0.311)

Promotion T-2 -0.136 -0.138 -0.143 -0.156

(0.166) (0.157) (0.172) (0.143)

Promotion T-3 -0.003 0.000 -0.004 -0.008

(0.956) (0.994) (0.952) (0.895)

Promotion T-4 0.115 0.107 0.124* 0.131*

(0.108) (0.153) (0.079) (0.079)

Title T 0.299*** 0.253*** 0.299*** 0.223***

(0.000) (0.001) (0.000) (0.004)

Title T-1 -0.060 -0.061 -0.059 -0.052

(0.433) (0.433) (0.494) (0.556)

Title T-2 0.050 0.046 0.057 0.055

(0.693) (0.717) (0.602) (0.630)

Title T-3 0.009 -0.000 -0.046 -0.057

(0.958) (0.998) (0.792) (0.726)

Title T-4 -0.008 -0.013 0.004 -0.018

(0.948) (0.920) (0.977) (0.906)

home -0.002 -0.002 -0.002 -0.003

(0.829) (0.760) (0.820) (0.698)

Rank difference 0.001** 0.002*** 0.001** 0.003***

(0.047) (0.000) (0.042) (0.000)

Constant 0.001 0.099*** 0.042 0.159

(0.884) (0.000) (0.868) (0.510)

Observations 13,998 13,998 13,998 13,998

R-squared 0.001 0.007 0.061 0.070

Interaction no no yes yes

Team-fixed effects no yes no yes

Season-fixed effects no yes no yes



Corruption in sports: Match-fixing with gambling purposes 

 

50 

 
Table 7: League One 

 
Notes: the dependent variable in each regression is the residual derived from the market model. Bubbles will be 
0 when both teams are on the bubble or when neither of them are on the bubble. Bubble values between 0 and 
1 indicate that the selected team is on the bubble. When the opponent is on the bubble, then values lay 
between 0 and -1. 
Robust pval in parentheses 

    *** p<0.01, ** p<0.05, * p<0.1 
     

Relegation T -0.157* -0.162* -0.157 -0.161

(0.095) (0.085) (0.132) (0.117)

Relegation T-1 -0.146* -0.148* -0.145 -0.148

(0.091) (0.092) (0.121) (0.114)

Relegation T-2 0.024 0.015 0.036 0.013

(0.801) (0.881) (0.733) (0.904)

Relegation T-3 0.193** 0.184* 0.179* 0.169

(0.044) (0.056) (0.092) (0.103)

Relegation T-4 0.064 0.070 0.062 0.062

(0.481) (0.440) (0.587) (0.577)

Promotion playoff T 0.265*** 0.263*** 0.266*** 0.260***

(0.000) (0.001) (0.001) (0.002)

Promotion playoff T-1 0.046 0.051 0.049 0.049

(0.585) (0.553) (0.582) (0.591)

Promotion playoff T-2 -0.257* -0.265** -0.283** -0.276**

(0.052) (0.042) (0.049) (0.048)

Promotion playoff T-3 -0.039 -0.050 0.074 0.029

(0.833) (0.785) (0.705) (0.878)

Promotion playoff T-4 -0.114 -0.110 -0.243 -0.220

(0.426) (0.437) (0.142) (0.184)

Promotion T 0.041 0.039 0.035 0.026

(0.703) (0.718) (0.770) (0.826)

Promotion T-1 0.109 0.100 0.091 0.087

(0.369) (0.415) (0.505) (0.535)

Promotion T-2 0.135 0.118 0.199 0.162

(0.416) (0.478) (0.348) (0.435)

Promotion T-3 0.010 0.004 -0.163 -0.169

(0.965) (0.987) (0.466) (0.450)

Promotion T-4 0.536*** 0.523** 0.795*** 0.777***

(0.010) (0.011) (0.003) (0.003)

Title T 0.155 0.152 0.156 0.171

(0.248) (0.268) (0.279) (0.248)

Title T-1 -0.278 -0.277 -0.253 -0.260

(0.194) (0.206) (0.244) (0.260)

Title T-2 0.006 0.012 -0.125 -0.125

(0.985) (0.970) (0.666) (0.669)

Title T-3 0.232 0.244 0.431 0.479

(0.494) (0.471) (0.198) (0.144)

Title T-4 -0.386 -0.411* -0.513* -0.573**

(0.112) (0.089) (0.056) (0.033)

home -0.008 -0.009 -0.008 -0.009

(0.279) (0.258) (0.285) (0.256)

Rank difference 0.000 0.001*** 0.000 0.002***

(0.484) (0.004) (0.467) (0.000)

Constant 0.004 -0.030 -0.035 -0.007

(0.433) (0.215) (0.898) (0.975)

Observations 13,926 13,926 13,926 13,926

R-squared 0.002 0.007 0.081 0.089

Interaction no no yes yes

Team-fixed effects no yes no yes

Season-fixed effects no yes no yes
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Table 8: League Two 

 
Notes: the dependent variable in each regression is the residual derived from the market model. Bubbles will be 
0 when both teams are on the bubble or when neither of them are on the bubble. Bubble values between 0 and 
1 indicate that the selected team is on the bubble. When the opponent is on the bubble, then values lay 
between 0 and -1. 
Robust pval in parentheses 

    *** p<0.01, ** p<0.05, * p<0.1 
    

Relegation T 0.031 0.025 0.031 0.026

(0.791) (0.834) (0.796) (0.837)

Relegation T-1 0.003 0.002 0.003 0.002

(0.979) (0.985) (0.981) (0.986)

Relegation T-2 -0.180 -0.179 -0.194 -0.195

(0.256) (0.256) (0.239) (0.232)

Relegation T-3 0.188 0.201 0.251 0.312

(0.502) (0.485) (0.418) (0.328)

Relegation T-4 0.012 0.029 -0.024 -0.009

(0.886) (0.746) (0.832) (0.941)

Promotion playoff T 0.106 0.103 0.106 0.108

(0.343) (0.349) (0.401) (0.381)

Promotion playoff T-1 -0.007 -0.011 -0.006 -0.015

(0.938) (0.905) (0.949) (0.882)

Promotion playoff T-2 0.308*** 0.297** 0.300** 0.291**

(0.009) (0.012) (0.012) (0.011)

Promotion playoff T-3 -0.006 -0.035 -0.017 -0.039

(0.980) (0.893) (0.967) (0.924)

Promotion playoff T-4 0.167 0.202 0.255 0.283

(0.388) (0.307) (0.296) (0.258)

Promotion T 0.180* 0.180* 0.180 0.167

(0.071) (0.080) (0.120) (0.153)

Promotion T-1 -0.261* -0.236 -0.270** -0.231*

(0.063) (0.104) (0.045) (0.097)

Promotion T-2 -0.225 -0.228 -0.178 -0.189

(0.161) (0.163) (0.326) (0.306)

Promotion T-3 0.127 0.156 0.100 0.108

(0.717) (0.664) (0.832) (0.816)

Promotion T-4 -0.338 -0.357 -0.492 -0.499

(0.194) (0.177) (0.147) (0.148)

Title T -0.203 -0.190 -0.203 -0.161

(0.478) (0.522) (0.344) (0.483)

Title T-1 0.228 0.191 0.234 0.170

(0.158) (0.257) (0.172) (0.338)

Title T-2 0.183 0.201 0.131 0.144

(0.201) (0.170) (0.447) (0.408)

Title T-3 -0.030 -0.043 0.148 0.142

(0.921) (0.892) (0.606) (0.620)

Title T-4 0.252 0.210 0.308 0.280

(0.370) (0.452) (0.338) (0.390)

home -0.004 -0.005 -0.004 -0.005

(0.645) (0.614) (0.631) (0.569)

Rank difference 0.001** 0.002*** 0.001** 0.002***

(0.026) (0.000) (0.035) (0.000)

Constant 0.002 -0.018 -0.466*** -0.392***

(0.730) (0.540) (0.000) (0.002)

Observations 12,906 12,906 12,906 12,906

R-squared 0.002 0.007 0.073 0.081

Interaction no no yes yes

Team-fixed effects no yes no yes

Season-fixed effects no yes no yes
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Recommendations 
 

We have tried to find possible causes of the non-explained error term derived from our 

bookmaking market model. To recapitulate, the market model has been built with converted 

closing odds (Friday pm) from William Hill. We have done the comparison between different 

bookmakers, all of them are very competitive so it does not matter which one to take. We 

have taken William Hill as it is one of the biggest bookmakers in Britain providing prices on 

which one can rely. As discussed above there are some problems with converting odds to 

implied probabilities as odds could be biased due to the price setting strategy of 

bookmakers. The first recommendation is to adjust bookmaking prices for potential biases 

like Reade (2013) did for the FLB bias. One can also correct for sentiment bias to control for 

patriotic bets by adding a dummy variable for attendance (Forrest and Simmons 2008). Once 

this has been done we can generate more accurate residuals from our improved prediction 

model (ex-ante measurement).  As a result the ex-ante economics of bookmakers influencing 

the excess winning percentages are cancelled out.  

 

Now excesses can only be declared by in-play parameters. We have regressed our residuals 

from the market model on bubbles, differences in rank, home advantage, derby interactions 

and fixed team and opponent effects. But if we can control for more effects we will generate 

more accurate coefficients. The reason behind this is by adding more controlling variables, 

we will progressively attain a better proxy for potential match-fixing (something that is not 

traceable pure statistically just as lucky shots). By doing this, we expect coefficients to be 

lower. In this paper we have started to develop following model: 

 

                                                

 

     represents excess win percentage derived from the market model.            ranges 

between -1 (opponent on heaviest bubble) and 1 (team on heaviest bubble), zero means 

that both teams are not on the bubble or both are on the bubble.             equals the 

difference between the rank of both teams and      is a dummy variable taking 1 when 

team is on the bubble. In addition we have controlled for derby interaction effects and 

team/opponent fixed effects. 
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One should extend this model by adding some extra controlling variables. For every single 

match there is information available like shots, shots on target and corners on the one hand. 

On the other hand there are referee stats like fouls, yellow and red cards and referee ID. 

Considering the implementation of performance indicators, we can have a look at results 

between both teams in previous legs, in other words controlling for their track record. We 

propose to add dummy variables for a win or draw in first leg of competition. In addition we 

recommend inserting referee effects as the identity is known for every game in the data set. 

The extended regression model will look like following: 

 

                                                     

                                  

 

Adding more controlling variables will generate more accurate coefficients on the bubbles, 

which will be more assignable to manipulation of games. Still we must distinguish whether 

the excess winning percentages are caused by increased effort, match-fixing or luck. One can 

rely on the methods of Duggan and Levitt (2000). Based on Fudenberg and Tirole (1992), 

who have stated that “the ability to sustain collusion is positively related to the frequency 

with which wrestlers meet each other in the future since more future meetings imply the 

availability of more severe punishments for wrestlers who do not cooperate”. Duggan and 

Levitt tried to estimate this by using two variables: 

 

1) the number of meetings between two wrestlers in the preceding year 

2) whether the wrestler is in his last year of his career 

 

Secondly, wrestlers who have developed a reputation for years are more likely to go into 

collusion when they are one the bubble because they have put all those years in establishing 

a good ranking and they want to attain that reputation when they are on the bubble. Thirdly, 

they have used a kind of relegation bubble as a wrestler can drop out a category when he 

falls down in rank too much.  
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So they stated that wrestlers who could fall out of the top rank category and those who can 

enter that category might care to be on the margin rather than other wrestlers with no 

stake. Finally, wrestlers in the running for monetary prizes as tournament champ must attain 

very strong records and therefore they are less likely to throw a match. Eventually, Duggan 

and Levitt interacted each variable with their bubble dummy variable and could approve all 

of these hypotheses. They have brought forward that collusion in wrestling is driven by 

future meetings. In these bouts following the opponent who engaged in throwing the game 

in the past wins more often than expected. This could give an indication of widespread 

corruption in sumo-wrestling.  

 

Moving back to football matches, the distinction between increased effort and match-fixing 

can be done in a similar way. We propose to interact bubble matches with the number of 

meetings between two teams in previous years. We cannot measure whether the team is in 

his last year of their career, but maybe there are other alternatives to set up this variable. 

Maybe one could generate a variable indicating for a team that is notorious and well known 

and has a historical record in the Premier league but is playing against relegation. Maybe this 

variable could give us more insight in collusion activity… lastly, compared to Duggan and 

Levitt we have already checked for relegation and title bubbles. As we have mentioned 

earlier, other variables can be added to interact with bubbles like referee ID’s.  

 

Unlike sumo-wrestling, football competitions will be not widespread. Therefore analytics 

should be done in a way like Reade (2013) did. He has forecasted international football 

matches for the period from 2010 onwards based on the market model using bookmaker 

prices up to the end of 2009. Besides, he has also used an econometric model based on Elo 

scores7. Afterwards he has regressed the bookmaker forecast on econometric forecasts and 

saved the residuals. To end with, he summarized the characteristics of residual outliers. His 

main findings were a significant drop in the amount of bookmakers offering prices on these 

matches and youth and female matches are more likely to attract match fixers.  

 

                                                           
7
 For more on Elo scores, we like to refer at Reade and Aikie (2013): http://www.gwu.edu/~forcpgm/2013-

005.pdf 
 

http://www.gwu.edu/~forcpgm/2013-005.pdf
http://www.gwu.edu/~forcpgm/2013-005.pdf
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Maybe as first step we should perform an analysis just like Reade did, in order to generate 

characteristics of potential suspect matches. Next, we can perform bubble analysis more 

specifically on those matches to examine whether or not bubbles are more susceptible for 

corruption. This is probably the best recommendation in light of the distinction between 

increasing effort and match-rigging 
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6. Conclusion 

 

In our literature review we have argued that the presence of bookmaking markets induces 

match-fixing in a certain way. More and more revealed corrupt cases are linked to criminal 

activity in which money is laundered through illegal bookmakers. On the other hand we see 

opportunities in using bookmaker market predictions to detect corruption. Once we have 

corrected bookmaker prices for their different biases, we can make better estimations for 

the outcome of a football match compared to other econometric models. The fundamentals 

of our research are based on the paper of Duggan and Levitt in 2000. They have detected, 

with limited econometric models, excess performance on bubble matches in sumo-

wrestling. In addition, they have ascribed these excess winning percentages to collusion 

between different wrestlers. 

 

In the case of soccer we have developed a better predicting model than DL. Through 

bookmaker market inefficiencies we will look at excess winning patterns in English 

competitions. Unlike Duggan and Levitt we have not found systemic excess win percentage 

on bubbles. However, looking at bubbles specifically, we see that bookmakers fail to give 

predictions as good as for the regular games. So there are some unexpected movements 

during these bubble games resulting in bad estimates by bookmakers.  

 

In a next step for further research, one should distinguish possible explanations for the 

unexpected deviations. As one might expect, teams on the bubble will do everything they 

can to win. We recommend certain ways to distinguish increased effort from match-fixing. 

Once again we can rely on methods of Duggan and Levitt. In addition, excess performance 

detections can be combined with forensic economics.  

 

As mentioned at the beginning, this paper could be the start of a solid scientific framework 

in detecting and battling corruption in sports as we know them, yet much remains to be 

done. 
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8. Attachments 
 

Table A1: The different betting markets 

 

 Explanation  Threats Bias Rank 

susceptible to 

corruption 

Pari-mutuel 

or pool 

betting 

All bettors who bet on 

the same outcome are 

organized in one pool. If 

the bet wins, then the 

bookmaker will take a 

share and will evenly 

distribute the remaining 

amount to the winning 

bettors. 

All bets are in one 

pool meaning that 

bettors may not 

generate the odds 

they are receiving 

at the moment 

they place bets. 

Final prizes are 

determined after 

betting is closed.  

Bettors can 

see how many 

bets are 

swimming in 

each pool. 

They will join 

the pool 

(prize) which 

attracts most 

bettors.  

4 

Fixed-odds In the end, the bettor 

will generate the odds 

he receives at the 

moment of betting. 

Future movements of 

odds do not affect the 

return of bettor. 

Given the fact 

that odds-betting 

is the most 

common bet in 

soccer betting 

market and the 

current fraud 

scandals (Europol 

2013) makes this 

form susceptible 

to manipulation.  

Fading lines in 

order to 

maximize 

profit. Home 

underdog bias 

(Richard 

Borghesi 2007) 

3 

Point spreads The bookmaker 

provides the spread and 

defines which team is 

the favorite and which is 

the underdog or 

longshot. If it is 

concerning a game with 

evenly matched teams, 

the spread will be lower 

In the literature 

we find little 

evidence of 

corruption 

appearing in point 

shaving markets 

in NCAA 

basketball(Wolfer

s 2006). 

Favorites are 

given too large 

spreads, 

resulting in 

the favorite-

longshot 

bias(Kukuk & 

Winter 2006), 

(Richard 

2 
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than games in which 

you have an explicit 

favorite/longshot. 

Borghesi 2007) 

and (Johnson 

2009) 

Proposition 

bets 

You do not bet on the 

result, but to some 

aspect of the game. For 

instance, the first team 

that kicks the ball out of 

play. 

As one might 

aspect, in this 

form 

manipulation 

occurs more 

frequently 

because it is 

irrelevant which 

team would win 

the match 

(Forrest 2006) 

If bettors back 

fair, they will 

have no 

relevant 

information to 

take part in 

this betting. 

They will see 

this as fun.  

1 

Exchange 

betting, P2P 

(person to 

person) 

betting 

Quite similar to fixed-

odds betting. Traders in 

this market can post 

orders to the outcome 

by buying (betting on 

posted team) or selling 

(against posted team)  

contracts(Patla 2007).  

This form drives 

out line fading, 

but yet the 

market has not 

been more 

efficient than 

other betting 

markets(Patla 

2007). The market 

operates on the 

internet is more 

susceptible to 

corruption. 

More bias 

(home 

underdog) 

than fixed-

odds book 

sports 

markets(Patla 

2007). 

1 

 

Table A2: Actors and their strategies 

 

Actors Medium to manipulate Rank 

determination 

of outcome 

Rank 

susceptibility to 

manipulation 

Players and teams Effort (soccer): shots on goal, fouls 

committed, number of corners, 

yellow cards, red cards, possession… 

 

2 3 
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Coaches Shift in strategy towards the end of 

the match in basketball games 

(Borghesi and Dare 2009). 

Information about substitutions, 

player roles and formations are hard 

to find. To make it simpler, the 

authors divided the contest in 

different time parts in which they 

measure team effort. They conclude 

that the team fails to cover the 

spread due to a shift in strategy 

towards8 the end of the game.  

 

3 2 

Referees Chin (2012) has constructed a model 

in which conditions are measured for 

referees to manipulate. He assumes 

the medium of referees is “foul 

calling”. Other strategies: extra time, 

yellow and red cards. 

 

1 1 

Gamblers and 

bookmakers 

“Gamblers do not meet with players, 

instead they use runners. These are 

former players known to officials and 

players and thus are trusted. Once 

infiltrated a corrupt member of the 

team is contacted by the bookie. The 

bookmaker will tell him which game 

to lose while offering him 

money.”(Hill 2009). 

 

4 1 

 

 

 

 

 

 

                                                           
8
 When team is winning, they shift to a “layback” strategy towards the end of the match.  
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 [Duggan and Levitt model] 

 

Premier League 

Relegation T 
0.047 0.080 0.047 0.106 

(0.651) (0.406) (0.656) (0.286) 

Relegation T-1 
0.140* 0.171** 0.142* 0.200*** 

(0.072) (0.028) (0.055) (0.006) 

Relegation T-2 
0.084 0.132* 0.070 0.145* 

(0.276) (0.099) (0.377) (0.083) 

Relegation T-3 
0.055 0.085 0.045 0.098 

(0.577) (0.368) (0.696) (0.399) 

Relegation T-4 
0.036 0.094 0.040 0.109 

(0.645) (0.249) (0.597) (0.174) 

Europe T 
-0.032 0.005 -0.032 0.028 

(0.801) (0.969) (0.798) (0.819) 

Europe T-1 
-0.116 -0.118 -0.107 -0.102 

(0.172) (0.181) (0.245) (0.274) 

Europe T-2 
0.426*** 0.425*** 0.414*** 0.399*** 

(0.000) (0.000) (0.000) (0.000) 

Europe T-3 
0.041 0.057 0.050 0.069 

(0.740) (0.635) (0.710) (0.604) 

Europe T-4 
-0.235* -0.277** -0.221 -0.244* 

(0.069) (0.047) (0.124) (0.073) 

Title T 
0.397*** 0.267*** 0.397*** 0.204*** 

(0.000) (0.000) (0.000) (0.000) 

Title T-1 
0.358*** 0.273*** 0.357*** 0.224*** 

(0.000) (0.000) (0.000) (0.003) 

Title T-2 
0.544*** 0.377*** 0.521*** 0.363*** 

(0.000) (0.003) (0.000) (0.001) 

Title T-3 
-0.091 -0.116 -0.052 -0.129 

(0.656) (0.593) (0.816) (0.573) 

Title T-4 
-0.089 -0.266 -0.103 -0.258 

(0.677) (0.292) (0.635) (0.194) 

Constant -0.000 
-

0.096*** -0.372** 0.148 

(1.000) (0.000) (0.021) (0.738) 

  
   

  

Observations 9,880 9,880 9,880 9,880 

R-squared 0.004 0.030 0.049 0.084 

interaction no no yes yes 

fixed  no yes no yes 

Robust pval in parentheses 
    *** p<0.01, ** p<0.05, * 

p<0.1 
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Championship 

Relegation T 
0.031 0.033 0.031 0.034 

(0.439) (0.427) (0.409) (0.391) 

Relegation T-1 

0.031 0.033 0.030 0.032 

(0.423) (0.398) (0.442) (0.428) 

Relegation T-2 

0.003 0.009 0.007 0.013 

(0.958) (0.860) (0.904) (0.822) 

Relegation T-3 

0.090 0.096 0.087 0.094 

(0.192) (0.174) (0.241) (0.227) 

Relegation T-4 

-0.050 -0.029 -0.059 -0.024 

(0.396) (0.641) (0.408) (0.735) 

Promotion playoff T 

0.064* 0.054 0.064 0.046 

(0.095) (0.162) (0.110) (0.262) 

Promotion playoff T-1 

-0.037 -0.044 -0.037 -0.049 

(0.447) (0.386) (0.466) (0.333) 

Promotion playoff T-2 

0.019 0.003 0.019 -0.008 

(0.707) (0.949) (0.753) (0.888) 

Promotion playoff T-3 

-0.002 -0.010 0.010 0.001 

(0.973) (0.885) (0.873) (0.983) 

Promotion playoff T-4 

-0.025 -0.038 -0.036 -0.045 

(0.598) (0.425) (0.532) (0.435) 

Promotion T 
0.055 0.046 0.055 0.042 

(0.430) (0.495) (0.439) (0.543) 

Promotion T-1 
0.110 0.104 0.111 0.095 

(0.188) (0.210) (0.221) (0.283) 

Promotion T-2 
-0.137 -0.145 -0.141 -0.159 

(0.190) (0.155) (0.204) (0.154) 

Promotion T-3 
0.001 0.007 -0.001 -0.003 

(0.986) (0.923) (0.991) (0.961) 

Promotion T-4 
0.144* 0.123 0.154** 0.146** 

(0.051) (0.107) (0.033) (0.050) 

Title T 
0.347*** 0.271*** 0.347*** 0.216*** 

(0.000) (0.000) (0.000) (0.000) 

Title T-1 
-0.030 -0.039 -0.029 -0.038 

(0.702) (0.622) (0.742) (0.673) 

Title T-2 
0.100 0.088 0.106 0.085 

(0.436) (0.489) (0.354) (0.467) 

Title T-3 
0.011 -0.008 -0.047 -0.065 

(0.949) (0.960) (0.782) (0.680) 

Title T-4 
-0.009 -0.008 0.003 -0.015 

(0.941) (0.950) (0.982) (0.924) 

Constant 
0.000 0.210*** 0.074 0.313* 

(0.998) (0.000) (0.749) (0.087) 

  
   

  

Observations 14,350 14,350 14,350 14,350 
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R-squared 0.001 0.012 0.058 0.075 

Interaction no no yes yes 

Fixed no yes no yes 

Robust pval in parentheses 
   

  

*** p<0.01, ** p<0.05, * p<0.1         

 

League One 

Relegation T 
0.039 0.055 0.039 0.071 

(0.692) (0.581) (0.722) (0.514) 

Relegation T-1 

-0.038 -0.024 -0.037 -0.013 

(0.680) (0.791) (0.707) (0.896) 

Relegation T-2 

0.124 0.118 0.131 0.117 

(0.209) (0.239) (0.222) (0.285) 

Relegation T-3 

0.249*** 0.246*** 0.238** 0.238** 

(0.009) (0.010) (0.027) (0.021) 

Relegation T-4 

0.065 0.088 0.069 0.105 

(0.483) (0.336) (0.552) (0.344) 

Promotion playoff T 

0.362*** 0.338*** 0.363*** 0.318*** 

(0.000) (0.000) (0.000) (0.000) 

Promotion playoff T-1 

0.128 0.122 0.132 0.113 

(0.136) (0.168) (0.147) (0.225) 

Promotion playoff T-2 

-0.202 -0.214 -0.232 -0.229 

(0.133) (0.107) (0.114) (0.111) 

Promotion playoff T-3 

-0.026 -0.033 0.092 0.044 

(0.891) (0.860) (0.639) (0.809) 

Promotion playoff T-4 

-0.136 -0.126 -0.275* -0.232 

(0.353) (0.381) (0.099) (0.160) 

Promotion T 
0.204* 0.164 0.197 0.127 

(0.064) (0.145) (0.109) (0.318) 

Promotion T-1 
0.208* 0.188 0.189 0.160 

(0.096) (0.140) (0.168) (0.258) 

Promotion T-2 
0.269 0.209 0.342 0.224 

(0.154) (0.220) (0.149) (0.287) 

Promotion T-3 
0.133 0.084 -0.060 -0.141 

(0.595) (0.739) (0.793) (0.514) 

Promotion T-4 
0.656*** 0.590*** 0.934*** 0.830*** 

(0.001) (0.003) (0.000) (0.001) 

Title T 
0.222* 0.197 0.223* 0.200 

(0.083) (0.114) (0.096) (0.128) 

Title T-1 
-0.241 -0.270 -0.216 -0.264 

(0.259) (0.212) (0.317) (0.234) 

Title T-2 
0.001 0.007 -0.139 -0.111 

(0.998) (0.981) (0.649) (0.694) 

Title T-3 
0.189 0.204 0.416 0.478 

(0.602) (0.574) (0.217) (0.137) 
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Title T-4 
-0.411* -0.421* -0.552** -0.595** 

(0.091) (0.082) (0.044) (0.031) 

Constant -0.000 
-

0.437*** -0.033 -0.177 

(0.944) (0.000) (0.918) (0.758) 

Observations 14,350 14,350 14,350 14,350 

R-squared 0.003 0.012 0.079 0.094 

Interaction no no yes yes 

Fixed no yes no yes 

Robust pval in parentheses 
    *** p<0.01, ** p<0.05, * 

p<0.1 
     

League Two 

Relegation T 
0.199* 0.210* 0.199 0.219* 

(0.098) (0.091) (0.113) (0.097) 

Relegation T-1 

0.078 0.089 0.078 0.096 

(0.483) (0.419) (0.530) (0.430) 

Relegation T-2 

-0.131 -0.120 -0.144 -0.129 

(0.395) (0.429) (0.363) (0.409) 

Relegation T-3 

0.229 0.257 0.292 0.359 

(0.400) (0.358) (0.333) (0.247) 

Relegation T-4 

0.002 0.031 -0.038 -0.001 

(0.978) (0.730) (0.740) (0.993) 

Promotion playoff T 

0.236** 0.222* 0.236* 0.218* 

(0.043) (0.051) (0.065) (0.077) 

Promotion playoff T-1 

0.063 0.052 0.064 0.043 

(0.482) (0.569) (0.501) (0.662) 

Promotion playoff T-2 

0.352*** 0.329*** 0.346*** 0.317*** 

(0.003) (0.006) (0.005) (0.007) 

Promotion playoff T-3 

-0.002 -0.041 0.020 -0.007 

(0.994) (0.879) (0.962) (0.988) 

Promotion playoff T-4 

0.151 0.176 0.233 0.248 

(0.429) (0.366) (0.328) (0.306) 

Promotion T 
0.332*** 0.312*** 0.332*** 0.287** 

(0.001) (0.003) (0.005) (0.014) 

Promotion T-1 
-0.202 -0.180 -0.211 -0.178 

(0.141) (0.207) (0.115) (0.193) 

Promotion T-2 
-0.191 -0.190 -0.145 -0.146 

(0.234) (0.247) (0.429) (0.432) 

Promotion T-3 
0.160 0.188 0.114 0.111 

(0.653) (0.608) (0.816) (0.819) 

Promotion T-4 
-0.321 -0.334 -0.457 -0.471 

(0.210) (0.197) (0.160) (0.155) 

Title T -0.178 -0.165 -0.178 -0.139 
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(0.530) (0.575) (0.399) (0.536) 

Title T-1 
0.305* 0.249 0.310* 0.219 

(0.054) (0.131) (0.063) (0.203) 

Title T-2 
0.251* 0.248 0.203 0.181 

(0.098) (0.105) (0.265) (0.317) 

Title T-3 
-0.004 -0.030 0.158 0.138 

(0.990) (0.921) (0.559) (0.612) 

Title T-4 
0.255 0.206 0.288 0.265 

(0.351) (0.449) (0.353) (0.404) 

Constant 
0.000 0.120*** 0.259 -0.250** 

(0.993) (0.000) (0.392) (0.036) 

  
   

  

Observations 13,248 13,248 13,248 13,248 

R-squared 0.002 0.010 0.071 0.082 

Interaction no no yes yes 

Fixed no yes no yes 

Robust pval in parentheses 
    *** p<0.01, ** p<0.05, * 

p<0.1 
     


