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This paper studies whether or not goalkeepers in the English Premier League are biased towards 
over-protecting their near-post and as a result give up more goals than would be optimal at the 
far-post. The results demonstrate that there is a statistically significant difference between the 
probabilities of making a save at the near-post compared to the far-post while controlling for 
characteristics of the shot and characteristics of the goalkeeper. Controlling for all of these 
characteristics, the probability of scoring on a far-post shot is 27 percentage points higher than 
scoring on a near-post shot. There is also evidence, however, that the size of the bias falls as the 
quality of the goalkeeper increases. These results support the hypothesis that goalkeepers are 
biased towards over-protecting their near-post based on the stigma associated with getting scored 
on in that manner. This finding is also important for economic forecasters since most economic 
models are based on the assumption that individuals will behave rationally when making 
decisions rather than being swayed by biases.  
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I. Introduction 
 
 Rationality is a key assumption in almost all economic models. For economic purposes, 

rationality is often defined as acting in a manner to optimize either utility or profitability. This is 

an important assumption in many models since economists are always trying to predict behavior 

and model how individuals will react to various economic changes. If rationality holds, these 

models can be very simple since there is only one driving force for individuals. In highly 

competitive situations the idea of rationality is especially important because the payoffs from 

succeeding in these situations is often extremely high. In reality, however, people are not solely 

driven by the idea of optimizing utility and profit. There are many other factors that affect their 

behavior and therefore must be incorporated into economic models. One such factor is 

subconscious biases that affect decision-making without the individual even necessarily being 

cognizant of them. 

The question that I am aiming to answer is whether or not these types of biases affect 

decision-making in competitive game settings. I will specifically be examining whether or not 

professional soccer goalkeepers fall victim to ‘near-post bias’ and position themselves sub-

optimally when facing shots in the run of play. Near-post bias is the idea that goalkeepers are 

more protective of their near-post and position themselves such that they will be more likely to 

save a near-post shot than a far-post shot. This bias is unfounded in that a goal scored has the 

same effect on the overall outcome of the game regardless of where in the goal it goes in, yet 

near-post goals still commonly have a negative stigma amongst goalkeepers.  

In soccer, it is common for coaches to regularly tell their goalkeepers, “don’t get beat 

near-post” and to chastise them for giving up near-post goals. This negative association with 

near-post goals is likely attributed to the fact that near-post shots appear to be very difficult 
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angles to score from so if a goalkeeper allows a near-post shot to go in it seems as if the 

goalkeeper might have made a mistake. As a shooter it is more natural to shoot across the goal 

rather than trying to slot a shot into the near-post, but this varying difficulty level is controlled 

for in this paper by including the distance and angle of the shot. Allowing a near-post goal has 

serious, negative connotations for a goalkeeper compared to giving up a far-post shot, which is 

why there may be evidence of a bias towards overprotecting the near-post. Despite the constant 

chastisement, however, most goalkeepers likely do not see themselves as biased and, if asked, 

would state that they are positioned optimally. Even goalkeepers who might be aware that they 

are biased are unlikely to act to correct this bias. 

A near-post shot is a shot from the right side of the field to the right side of the goal or a 

shot from the left side of the field to the left side of the goal. A far-post shot is a shot from the 

left side of the field to the right side of the goal or from the right side of the field to the left side 

of the goal. A blog post from Colin Trainor about soccer statistics suggests that there is 

approximately the same percentage of near-post and far-post shots but far-post shots have a 

significantly higher probability of being scored (2013). My goal is to look further into this 

phenomenon and analyze whether or not near-post bias truly exists and what effect it has on 

goals scored. 

 This research is important because rationality is a required assumption in most game-

theory models. This means that economists believe that people act in a structured manner that is 

measureable and are not subjected to biases or other influences that might cause them to act sub-

optimally. If rationality holds, game theory models can be used as strong examples and 

predictors of society. If, however, people are susceptible to biases then these models are not 

applicable. For competitive situations it is especially important to examine the role of biases 
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because there will be a clear winner and a clear loser, and a bias might actually affect the 

outcome in a way that was not intended. A bias is not a rational choice because a player might 

still be biased despite understanding that it is not helping them and could actually be hurting 

them depending on the situation.  

 Professional goalkeepers are suitable subjects for studying the effect of biases because 

they compete in a high stakes game in which a single mistake or goal scored against them could 

be enough to get them benched. In the 2014-2015 English Premier League season studied in this 

paper there were 380 games played in the regular season. Of those games 148 were decided by 

only one goal and an additional 93 games were ties. In comparison, only 44 games were decided 

by more than two goals (Premier League Archives). This distribution of games shows that one 

goal can significantly impact a game and a goalkeeper mistake can decide the outcome. For 

regular season standings, a win is three points, a tie is one point, and a loss is zero points so the 

results can have a significant effect on standings. This is especially important in the EPL because 

the bottom three teams after the regular season are relegated to a lower division. Not only is the 

pressure to compete for playing time very high, but the salaries and potential bonuses for success 

are also very lucrative. In the English Premier League the top goalkeepers have salaries of over 

£100,000 per week, with regular starters having base salaries of at least £10,000 per week 

(Phillips, 2016). Goalkeepers are under tremendous pressure to perform, so especially at the 

highest levels they should not be influenced by biases that might negatively affect their 

performance. Therefore, this context is a good natural experiment to further examine how biases 

affect decision-making, which is a question that can be expanded well beyond the realm of 

sports.  
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II. Literature Review 

 There is a significant amount of research that uses sports competitions as natural 

experiments in order to test game theory hypotheses. In particular, economists have used sports 

in order to determine whether or not minimax theory is an accurate representation of how people 

behave. Minimax is the idea that when playing a competitive game, individuals will choose their 

optimal strategy such that it minimizes the chance of their maximum loss occurring (O’Neill, 

1987). A minimax game is a zero or fixed sum game that involves two players who are choosing 

between two or more strategies. Each player has no pure strategy so they must play a mixed 

strategy. The term minimax arises from the strategy in which a player tries to minimize the best 

his opponent can do which is the same as maximizing the worst that he can do. As a result, in 

minimax games both players choose a strategy that makes their opponent indifferent between his 

own strategies. This type of game often results in randomization of strategies since opponents are 

both indifferent between their set of strategies. O’Neill (1987) was one of the first economists to 

test for minimax strategies in game situations. In his experimental game, which involved players 

choosing between playing different cards for different payouts, he found evidence of minimax 

and mixed strategies by both players involved. Brown and Rosenthal (1990) debated these results 

and deemed them incorrect due to serial correlation, but despite these conflicting experimental 

results, minimax has continued to be tested in other settings, including sports. 

 Sports were first used in economics to test game theory predictions as a form of natural 

experiment. Minimax has been proven to exist in tennis (Walker and Wooders, 2001) and soccer 

(Palacios-Huerta, 2003; Chiappori et al, 2002). It has, however, also been disproven in soccer 

(Azar and Bar-Eli, 2009), baseball (Kovash and Levitt, 2009; Choe and Kim, 2016), and football 

(Kovash and Levitt, 2009). For each of these sports, the authors chose two-player scenarios that 
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were repeated many times either within a game or within a season so that they could run their 

tests for multiple players.  

The tennis study focuses on which side of the service box the server hits towards and 

which side of the service box the receiver positions himself towards (Walker and Wooders, 

2001). For the server, his two strategies are to hit towards either his opponents forehand or his 

backhand. For the receiver, the two strategies are to shade to either his forehand or his backhand 

side of the service box in order to more easily receive a serve from that side. Based on their 

findings, both the server and the receiver play minimax strategies. They also compared their 

findings to O’Neill’s experimental findings and found that the tennis players were closer to 

perfect minimax than the experimental subjects.   

The baseball studies look at pitchers’ decisions of pitch types and hitters’ decisions to 

either swing or wait (Kovash and Levitt, 2009; Choe and Kim, 2016). The pitcher can choose 

between multiple strategies such as fastball, curveball, and change-up while the batter chooses to 

swing or watch the ball. The results demonstrate that in this baseball setting, players do not 

follow their optimal minimax strategy. In particular, the most glaring deviance from this strategy 

is that pitchers opt to throw fastballs more than is truly optimal.  

The football study examines the decision of whether to run or pass for each play (Kovash 

and Levitt, 2009). In football, the minimax set-up is slightly different because each team is 

considered a ‘player’ in the game. The offense can choose between calling a running play or a 

passing play and the defense can choose between a run defense or a pass defense. Kovash and 

Levitt (2009) find that in football, teams opt to run the ball more than they should based on 

minimax strategies. In both baseball and football, Kovash and Levitt (2009) argue that there is 

also evidence against minimax because there is so much serial correlation. If there is a high 
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degree of serial correlation, it means that players are not choosing their strategy at random, and 

thus not optimizing their strategy according to minimax. For minimax to actually occur, a player 

must be indifferent between strategies so they will decide their strategy as if it is a random draw 

since neither strategy is better than the other.  

Researchers have specifically focused on soccer for a majority of the sports minimax 

research because of the unique set-up of penalty kick situations. In these situations, there is only 

one shooter and one goalkeeper who are facing each other directly. The shooter can choose to 

shoot left, right, or center and the goalkeeper can choose to stay in the center or dive to the right 

or the left. This situation is a strong example of a mixed strategy game for both the players 

involved. In these situations, both shooters and goalkeepers appear to play mixed strategies 

(Chiappori et al, 2002). This paper uses a regression model based on a series of assumptions 

from other papers including that fact that both goalkeepers and kickers will go to the left more 

often than the right (because of the kicker’s dominant foot). The authors also make the 

assumption that there is homogeneity across goalkeepers, which is a critical assumption that may 

be the reason that their results differ from other papers. In order to be willing to play this mixed 

strategy, the player must be indifferent between playing one of the pure strategy options, which 

are right, left, or center (Chiappori et al, 2002).  

From a shooter’s perspective studies have shown that the probability of scoring is 

statistically identical across strategies in a penalty kick setting (Palacios-Huerta, 2003). No 

section of the goal (right, left, or center) guarantees a significantly higher chance of scoring 

because at the same time the kicker is shooting the goalkeeper is diving. Mixed strategy Nash 

equilibria are actually good predictors for outcomes in sample data but this does not necessarily 

mean that they play minimax (Azar and Bar-Eli, 2009). Azar and Bar-Eli’s work differed from 
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many others’ because rather than testing for proof of minimax, they compared minimax to other 

types of strategies such as probability matching, either the kicker or goalkeeper acting first, or 

both using each probability equally, and found that mixed strategy Nash equlibria was the best 

predictor of player’s behavior. Players do behave rationally, or at least attempt to behave 

rationally in penalty kick situations. The evidence of minimax play, or at least the use of mixed 

strategies, in soccer is much stronger than in other sports, but that is only for penalty kick 

situations, which are a very unique game situation in which players act differently than they 

might in the run of play. During penalty kicks, shooters behave randomly as if their shots were 

drawn from a random process (Palacios-Huerta, 2003). There is not a correlation between the 

previous shot location and the current shot location in a penalty kick shootout. However, there 

has not been research into whether or not there is correlation for a specific player over his career. 

For example, while a team might randomize their kicks, a player might specialize his kicks even 

if he is only taking them in situations that are few and far between. While this paper does not aim 

to answer questions about a shooter’s decisions or potential biases, it is important to note that in 

all of these situations shooters are also deciding between a set of mixed strategies, and their final 

decision of where to shoot will be based on a series of factors including the goalkeeper’s 

positioning.  

Despite the plethora of minimax literature and the focus of economists on this type of 

game, this paper does not fit into the criteria of a true minimax game and thus cannot be studied 

as such. In this paper, all of the shots are taken during the run of play so not only does the 

shooter have the chance of shooting, but they also have the chance to pass or dribble. This means 

that the shooter has multiple strategies that do not necessarily involve the goalkeeper. There are 

also multiple potential shooters in the game while there is only one goalkeeper so it is not a two-
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person game. The other studies for different sports are all from dead-ball situations where the 

ball is being put into play. This makes a big difference in whether or not the game is a minimax 

situation because in a situation when the ball is being put in play such as a baseball pitch, tennis 

serve, or soccer penalty kick, there are a fixed number of strategies, and players have more time 

to prepare for their decisions. When the ball is in the run of play, like in this paper, players must 

make instant decisions. In the run of play, a goalkeeper is not using a mixed strategy but rather 

choosing between a set of pure strategies for each shot. In contrast to penalty kicks, where the 

goalkeeper believes he will have optimal results by using a mixed strategy, in the run of play a 

goalkeeper typically chooses one strategy, or positioning placement, for all shots of the same 

type. Unlike penalty kicks where a goalkeeper will change where he is diving, on a shot from the 

corner of the 18 yard box, for example, the goalkeeper will not position himself at the near-post 

for one shot and then at the far-post for the next shot. These instant decisions are the focus of this 

paper since that is the moment when a potential bias might affect decision-making.  

 Research on biases is a very large component of behavioral economics but there is less 

research about sports in this field. There are, however, many instances in sports that could be 

connected to biases. For example, a player who specializes where he shoots may be doing so 

because of a preconceived bias or other factor that changes his beliefs about the optimal 

strategies of the game. Daniel Kahneman began the research into biases in economics in the late 

1990’s and has since continued to be a prominent leader in the field. The biggest areas that are 

studied in economics involving biases are loss aversion, trustworthiness, rationality, action, 

status quo, and availability of memory.  

Action bias in particular has an important connection to game theory because people tend 

to change their strategies in order to act even when action is suboptimal. Patt and Zeckhauser 
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(2000) found that when presented with two options that would have similar results, individuals 

chose to act more often than they chose to let a situation remain. They used an experimental set 

up in which participants had to decide how to allocate limited funds between different 

environmental projects. Each participant chose between reallocating funds to a new 

environmental project or keeping funds invested in the current project. In the experimental 

scenario, the project that wasn’t being invested in was detrimental to the community and the 

funded project was positive for the community. The participants chose to act and reallocate the 

funds more frequently except in situations where they were presented the details about the 

projects in a way that described the current project as the status quo by saying that the majority 

of the community supported it (Patt and Zeckhauser, 2000). Individuals chose to act even when it 

might cause losses rather than simply creating gains. When presented with two options that both 

cause gains and losses, individuals will choose the option that involves action unless they believe 

that the other option is the status quo or what is expected of them by society (Patt and 

Zeckhauser, 2000). This penchant for action causes individuals to act outside of a rational 

framework that is held as an assumption in most game theory models. This previous research has 

demonstrated that in experimental settings people do not behave rationally as might be predicted. 

Beyond the experimental settings, the next step for research is to look at situations with higher 

payoffs such as gambling or sports competitions as this paper aims to do.  

There is one behavioral economics study on biases that specifically focuses on 

goalkeepers’ decisions in penalty kick situations. This paper finds that goalkeepers have an 

action bias (Bar-Eli et al, 2005). This means that they choose to dive to the right or the left more 

than they should. It would be better for them to stay in the middle of the goal more often than 

they do (Bar-Eli et al, 2005). This bias, similar to the near-post bias examined in this paper, 
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comes from a widespread belief among goalkeepers that getting scored on in a penalty kick 

situation where the keeper does not dive at all is worse than getting scored on if the keeper made 

an attempt but dove to the wrong side. This bias goes against rational choice since the numbers 

show that it would be advantageous for goalkeepers to stay in the middle more often than they 

do. This study is important for understanding the intuition behind the near-post bias because it 

affirms that goalkeepers do not necessarily act rationally and are prone to following biases. 

A different type of study that also has important ties to game theory, biases, and other 

decision-making strategies focuses on how goalkeeper positioning affects a shooter’s side 

decision. When presented with a bisected line, individuals are able to determine which side is 

marginally longer even when they are not conscious of or confident in the decision. This concept 

has been expanded into the world of soccer by examining goalkeeper’s initial positioning on 

penalty kicks (Masters et al, 2007). Previous minimax papers did not take into consideration how 

the initial positioning affected the goalkeepers’ decisions or the kickers’ decisions. Bisection 

literature is often studied in conjunction with optical illusions rather than biases, but the concept 

applies to biases and decision-making because optical illusions can create a subconscious bias. 

This literature, however, is a very interesting addition because it shows that players are able to 

perceive slight changes in positioning even if the goalkeeper is not cognizant of making them. 

Therefore, on a shot even if the goalkeeper is only marginally biased towards his near-post a 

field player should theoretically be able to identify this and shoot towards the far-post. 

The work most closely related to this paper is a non-scientific statistical analysis in a blog 

post from 2013 by Colin Trainor. Trainor’s writing examines the phenomenon of a potential 

near-post bias in goalkeepers from a shooter’s perspective by trying to determine where a shooter 

should aim in order to have the best chance of scoring. In the analysis Trainor determines that 
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shooters take approximately the same percentage of shots to the near-post as they do to the far-

post. This study also reveals that the likelihood of scoring is four times greater when shooting to 

the far-post than to the near-post. This confirms the hypothesis presented in this paper that 

goalkeepers are biased towards their near-post even if this means they are leaving their far-post 

exposed. This paper aims to develop Trainor’s work in a scientific manner so that it can be 

retested and expanded upon for future research.  

Trainor’s analysis provides a brief statistical insight, which will be expanded upon in this 

paper. Rather than looking at the issue from a shooter’s perspective this paper aims to look at it 

through the goalkeeper’s perspective. This paper focuses on how the goalkeeper’s positioning 

affects their chance of getting scored on rather than looking at where in the goal a striker should 

aim in order to maximize their chance of scoring. As shown by Trainor’s statistical analysis, this 

question arises regularly in the soccer world but it has not been studied in a scholarly manner. 

This paper aims to determine if goalkeepers are optimizing their positioning based on where they 

are letting up goals and making saves through scholarly analysis rather than simply through 

soccer myths and speculation. The goal of this paper is to provide a deeper understanding to the 

question of how individuals make game theory decisions in competitive environments by 

presenting statistical analysis of individual’s behavior in the high-stakes, competitive world of 

professional soccer. 

III. Data 
 
 Data used in this study are all the shots on goal for the English Premier League in the 

2014-2015 season. Ryan Bahia at OptaSports mined the data and shared it with me in order to 

complete my research. There are a total of 3,083 observations (shots on goal) in the final dataset. 

Each observation is a single shot on goal for which the initial location, where the shot was taken 
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from, and the final location, where the shot ended up, are recorded. The initial location is 

recorded as a set of xy-coordinates for the location on the field and the final location is recorded 

as a set of yz-coordinates for where the ball reached the goal line. Because all of the shots in this 

dataset are on target they are either scored or saved and that outcome, as well as the names of 

opposing teams, the striker, and the goalkeeper is recorded. 

 The English Premier League is the top professional league in England and is one of the 

best leagues in Europe and also globally. The average salary in this league is approximately 

44,000 pounds per week, which is about 2.29 million pounds per year (Bernstein, 2015). Many 

of the teams also provide bonuses to team members for success, which further incentivizes 

players to perform at their top level. Clearly, there are high stakes for each game and the players 

have the opportunity to earn significant bonuses and lucrative contract extensions for their 

performance.  

There are a total of 20 teams in the dataset. There are 370 shooters and 45 goalkeepers in 

the sample. There are only two teams, Burnley and West Ham United, that only have one 

goalkeeper in the sample and no team has more than three goalkeepers in the sample. On 

average, over the season, each goalkeeper faced 68.51 shots while each shooter took 8.33 shots.  

For each goalkeeper in the sample there are also a variety of controls. These controls 

include the goalkeeper’s height, age, and nationality. There are also variables for the number of 

games that the goalkeeper appeared in and the number of games that he started. The final 

goalkeeper control is the save percentage for the season. All of these statistics were obtained 

from the English Premier League website. Table 1 presents the summary statistics for all of these 

goalkeeper controls as well as for the various shot controls that are used in the analysis. 
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TABLE 1: Summary Statistics 

Variable Mean Standard 
Deviation Minimum Maximum 

1. goal (0,1) 
 

.302 .459 0 1 

2. near-post (0,1) 
 

.218 .413 0 1 

3. far-post (0,1) 
 

.184 .388 0 1 

4. x-coordinate of 
initial shot location  
 

85.165 11.006 0.700 99.300 

5. y-coordinate of 
initial shot location 
 

50.770 12.088 5.900 92.100 

6. goal mouth y-
coordinate of final 
shot location 
 

49.450 9.679 0 100 

7. goal mouth z-
coordinate of final 
shot location 
 

10.848 10.109 0 37.975 

8. distance of shot 
(in % of field) 
 

20.101 13.328 0.746 99.360 

9. angle of shot 
(in radians from end 
line) **angle 
translated to degrees 
in parentheses 
 

0.974 
(55.806) 

 
 
 

0.383 
(21.944) 

0.049 
(2.807) 

1.571 
(89.954) 

10. GK age 
 

29.065 3.972 21 42 

11. GK height 
 

191.232 4.885 183 203 

12. GK appearances 
 

29.247 10.267 1 38 

13. GK starts 
 

29.229 10.297 0 38 

14. GK season save 
percentage 

0.692 0.060 0.417 1.000 
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The initial shot location is measured as a coordinate on the field where x is the distance 

lengthwise and y is the width. The average x-coordinate, or distance from the goal lengthwise, is 

85.16 percentage points on a 100-point scale, as displayed in row 4 of Table 1. This is 

approximately 15-18 yards from the end line since a soccer field is approximately 100-120 yards 

and x ranges from 0 to 100. The average y-coordinate is 50.77 percentage points on a 100-point 

scale, which corresponds to approximately the center of the field (row 5). For y, the minimum is 

5.9 and the maximum is 92.1 with the 25th percentile at 43.3 and the 75th percentile at 57.9. This 

demonstrates that the distribution of shots is approximately bell-shaped with the highest 

concentration of shots from the center of the field.  

These shot-location coordinates allowed the estimation of, distance and angle for each 

shot. Distance is the length of the straight line from the shot coordinate to the center of the goal. 

The average distance is 20.10 in percentage points (row 8), which makes sense given that angled 

shots will have a slightly farther distance to the center of the goal than they would to the end line, 

which is their x-coordinate. This percentage point measure translates to mean that the average 

shot is taken from about 20-24 yards from the center of the goal. The angle variable is a measure 

in radians of the angle created by the straight line from the shot to the center of the goal and the 

end line. The angle, which is displayed in row 9 was measured from 0 to 90 degrees on each side 

of center, with a 90 degree angle being a shot directly from the center and a 0 degree shot being a 

shot from the end line. The average angle is 0.947 radians or 55.81 degrees while the angle 

ranges from 0.049 radians (2.81 degrees) to 1.57 radians (89.95 degrees). The range of angles 

indicates that shooters are willing to shoot from almost every angle regardless of how much 

space there appears to be in the goal.  
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 The final shot location is measured as a yz-coordinate. The goalmouth width, gmy, is a 

coordinate for the horizontal location that the ball crosses the goal line, which is displayed in row 

6. It ranges from the right post at 45.2 to the left post at 54.8, which are the coordinates that 

correspond to the goalmouth. The mean is 49.45, which is almost exactly the center of the goal. 

This means that the distribution of shots across the goal is fairly equal.  

The final shot location is important because it is the determinant of whether or not a shot 

is near-post or far-post. A shot from the right to the right or the left to the left is near-post while a 

shot from the left to the right or the right to the left is far-post. A shot is defined as from the right 

if its initial shot location, y, is greater than 54.8 and it is a shot from the left if y is less than 45.2. 

This leaves the center of the field as the section between 45.2 and 54.8. A shot is defined as to 

the right if its final shot location, gmy, is greater than 51.8 and it is a shot to the left if gmy is less 

than 48.2. Therefore a shot to the center is a shot that has a final shot location between 48.2 and 

51.8. All of these shot location definitions were determined using the OptaSports coordinate 

breakdown of the field that came with the complete dataset.  

 Along with gmy, the height of the final shot location is also measured as goalmouth 

height, gmz. This is the goalmouth height, or how high off of the ground the shot is (row 7). This 

ranges from 0 to 37.97 with a mean of 10.11, or approximately 2.13 feet since a full sized goal is 

8 feet tall.  

 There are two dummy variables, near and far that were created using the initial and final 

shot locations. The four potential shot types are near-post, far-post, shots to the center, or shots 

from the center. The shots are categorized into one of these based on their initial and final shot 

locations. Therefore, near is 1 for near-post shots and 0 for all of the other types and far is 1 for 

far-post shots and 0 for all other types of shots. The near and far-post variables are the variables 
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of interest in the regressions explained later in this paper. In total there are 672 near-post shots 

(21.80%) as shown in row 2 and 568 far-post shots (18.42%) as shown in row 3 of Table 1. This 

is particularly interesting because it demonstrates that if there is a bias, it is likely a goalkeeper 

near-post bias, not a shooter far-post bias since the shooters are taking more shots to the near-

post than to the far-post. The other 1,843 shots are not categorized as near or far-post because 

they are either shots that go to the center of the goal or shots that are taken from the center of the 

field, which would not require the goalkeeper to decide between near or far-post positioning.  

 There is also a dummy variable that is 1 if the shot is scored and 0 if it is saved. In total 

there are 932 goals in the sample and 2,151 saves. This means 69.77% of the shots in this dataset 

are saved, which is shown in row 1 of Table 1. This save percentage should be approximately 

symmetrical so that the goalkeeper has the highest save percentage in the center of the goal and 

the lowest save percentage in the corners.    

IV. Methodology 

There is one main regression specification used in this paper, which is a probit 

specification. 

Goali,G=B0+B1(Neari,G)+B2(Fari,G)+Controlsi,G+ui,G. 

Goali,G , in shot i on goalkeeper G, is a dummy variable that is 1 if it is a goal and 0 if it is 

saved and Near is a dummy variable that is 1 if the shot is to the near-post and 0 if the shot is not 

to the near-post and Far is a dummy variable equal to 1 if the shot is to the far-post and 0 if it is 

not. B1 and B2 can be converted using the probit model analysis to mean the change in the 

probability of scoring if the shot is near-post or far-post (as compared to center) respectively. In 

this specification the null hypothesis is H0: B2- B1=0; there is no bias and the probability of 

making a save to the near-post should be equivalent to the probability of making a save to the 
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far-post.  The alternative hypothesis is, HA: B2 -B1>0; the probability of making a save at the 

near-post will be greater than that of a save at the far-post which means that the probability of 

scoring at the near-post would be smaller.   

 This base specification is expanded upon to include as many different controls as 

possible. These controls are added in by category. The first additional controls, added 

sequentially in Table 2, are shot location controls, angle, distance, and goalmouth height, 

goalkeeper team fixed effects, and goalkeeper name fixed effects. The next set of controls, added 

sequentially in Table 3, include the shot location controls along with goalkeeper individual 

statistics, height, age, starts, appearances, and save percentage, and then goalkeeper team and 

goalkeeper nationality fixed effects. In Table 4, the model with the full set of location controls 

and goalkeeper statistics is used to test a series of interaction terms between the goalkeeper 

statistics and the near and far-post variables.  

 For each of the regressions, there is also an accompanying chi-squared test in order to 

compare the near and far-post effects. The chi-squared analysis is testing the null hypothesis that 

H0: B1=B2, using a two-tailed test, which is more rigorous than the one-tailed test from above. In 

the regressions that focus on the interaction terms, a chi-squared test is used to determine if the 

interaction terms are jointly equal to zero so the hypotheses are H0: B3= B4=0 and HA: B3≠B4≠0 

where B3 is the coefficient on the interaction between near and a variable describing the 

goalkeeper and B4 is the coefficient on the interaction between far and the same goalkeeper 

variable.  

V. Results 

 The analysis performed demonstrates that there does appear to be a near-post bias. The 

first set of regressions is shown in Table 2. In column 1, the base specification, the results show 
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that a shot to the near-post decreases the chance of scoring by 9 percentage points and a shot to 

the far-post increases the chance of scoring by 7 percentage points compared to a shot to the 

center or a shot from the center which does not force the goalkeeper to position himself on an 

angle. When the controls are added, shown in columns 2-4, the near-post effect lessens to a 

decrease of about 3 percentage points, while the probability of scoring rises by 23 percentage 

points on far-post shots. The coefficients imply that the probability of scoring on a far-post shot 

is 27 percentage points higher than the probability of scoring on a near-post shot when controls 

for shot characteristics are added. The chi-squared statistics for each of these specifications are 

significant which shows that we can reject the null hypothesis that the probability of scoring is 

the same for both near and far-post shots. 

While some of this effect could potentially be explained by the fact that it might simply 

be more difficult to score at the near-post than at the far-post, there is still evidence of a potential 

bias because of the distribution of shots. As previously discussed, 21.8 % (95% confidence 

interval: 0.218±0.0146) of the shots are near-post and 18.4% (95% confidence 

interval:0.184±0.0137) are far-post. These percentages suggest that shooters are relatively 

indifferent between shot types, but if it were truly more difficult to score at the near-post because 

of the shot type rather than because of the goalkeeper, we would expect to see a higher 

percentage of shots taken to the far-post since shooters would perceive this as an easier shot.  In 

fact, we can reject the hypothesis that the percentage of shots to the near-post are equal to the 

percentage of shots to the far-post in favor of the alternative that the shooters are more likely to 

shoot to the near-post at the 95-percent confidence level since the confidence intervals for the 

probabilities do not overlap.  

Along with the significant near and far coefficients, columns 2-4 also show that distance 
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and angle have a significant effect on the probability of scoring. As distance increases by one 

standard deviation, the chance of scoring decreases by 9.3 percentage points which makes sense 

since shots from longer range should be tougher to score on. As the angle increases one standard 

deviation, the chance of scoring increases by 7.3 percentage points. Again, this makes sense 

because of the way that the angle is measured. The larger the angle, the closer to center the shot 

is being taken from, and shots from closer to the center of the field are easier to score because 

there is more space in the goal to aim at than there is from steeper angles. 

TABLE 2: Initial Regressions explaining Probability of Scoring 
(Coefficients represent the change in the probability of scoring with a one-unit change in the 

independent variable) 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Standard errors in parentheses except for row 8 where p-values are in parentheses. 
*** p<0.01, ** p<0.05, * p<0.1 

 (1) (2) (3) (4) 
VARIABLES goal goal goal goal 
     
1. Near -0.090*** -0.038* -0.036* -0.032 
 (0.020) (0.022) (0.0212) (0.022) 
2. Far 0.070*** 0.231*** 0.234*** 0.242*** 
 (0.023) (0.028) (0.028) (0.028) 
3. Distance  -0.007*** -0.007*** -0.007*** 
  (0.000) (0.000) (0.001) 
4. Angle  0.188*** 0.189*** 0.191*** 
  (0.025) (0.025) (0.025) 
5. Goal Mouth Height  0.000 0.000 0.000 
  (0.000) (0.001) (0.000) 
6. Team Fixed Effects NO NO YES YES 
     
7. Individual Fixed Effects NO NO NO YES 
     
8. Chi-Squared Statistic testing 
H0: Near-Far=0 37.73*** 83.40*** 83.65*** 84.35*** 

 (0.000) (0.000) (0.000) (0.000) 
9. Observations 3,083 3,083 3,083 3,075 
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The results presented in Table 3, where goalkeeper characteristics are included, continue 

to reaffirm that there appears to be a near-post bias amongst goalkeepers. While none of the 

coefficients on the near-post variable are significant, the far-post coefficient is large, positive, 

and significant, and shows that a shot to the far-post increases the chance of scoring by 24 

percentage points, compared to a central shot or shot from the center. The chi-squared statistics 

for all of these specifications also demonstrate that there is a significant difference between the 

probability of scoring on near-post and far-post shots. The specifications in Table 3 also 

demonstrate that none of the goalkeeper characteristics have a significant effect on the likelihood 

of scoring except for the overall save percentage, which is a measure of quality. As save 

percentage increases by one standard deviation, the chance of scoring ranges from a 5.9 

percentage point decrease in the specification in column 1, with no team or country fixed effects, 

to a 33.6 percentage point decrease in the specification in column 4, where both team and 

country fixed effects are included. The higher the save percentage a goalkeeper has, the lower 

the chance of scoring on him is. This significance is expected since higher quality goalkeepers 

should give up fewer goals.  
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TABLE 3: Initial Regressions with Individual Goalkeeper Controls 
(Coefficients represent the change in the probability of scoring with a one-unit change in the 

independent variable) 
 (1) (2) (3) (4) 
VARIABLES goal goal goal goal 
     
1. Near -0.033 -0.032 -0.033 -0.032 
 (0.022) (0.022) (0.022) (0.022) 
2. Far 0.240*** 0.241*** 0.243*** 0.243*** 
 (0.028) (0.028) (0.028) (0.028) 
3. Distance -0.007*** -0.007*** -0.007*** -0.007*** 
 (0.001) (0.001) (0.001) (0.001) 
4. Angle 0.190*** 0.190*** 0.190*** 0.189*** 
 (0.025) (0.025) (0.025) (0.025) 
5. Goal Mouth Height 0.000 0.001 0.000 0.001 
 (0.001) (0.001) (0.001) (0.001) 
6. Age -0.001 0.001 -0.001 0.036*** 
 (0.002) (0.004) (0.004) (0.008) 
7. GK Height 0.000 0.004 0.001 0.051*** 
 (0.002) (0.005) (0.003) (0.008) 
8. Appearances -0.005 0.023 -0.015 0.466** 
 (0.030) (0.052) (0.051) (0.196) 
9. Starts 0.005 -0.022 0.016 -0.438** 
 (0.029) (0.051) (0.050) (0.188) 
10. Save Percentage -0.980*** -0.958*** -1.076*** -5.592* 
 (0.150) (0.251) (0.213) (3.370) 
11.Country Fixed Effects NO YES NO YES 
     
12. Team Fixed Effects NO NO YES YES 
     
13. Chi-Squared Statistic testing 
H0: Near-Far=0 84.69*** 84.75*** 85.42*** 85.13*** 

 (0.000) (0.000) (0.000) (0.000) 
14. Observations 3,072 3,070 3,072 3,070 

Standard errors in parentheses except for row 13 when p-values are in parentheses. 
*** p<0.01, ** p<0.05, * p<0.1 

 Table 4 further examines how the various goalkeeper characteristics affect the near-post 

bias. Each column is a specification with a different interaction between a goalkeeper variable 

and near and far-post. The goalkeeper variables that are interacted are starts (column 1, rows 

3&4), age (column 2, rows 5&6), appearances (column 3, rows 7&8), save percentage (column 

4, rows (9&10), and height (column 5, rows 11&12). The interactions with age, height, starts, 



	

	
	

Prescott 24 

and appearances demonstrate that taller goalkeepers, older goalkeepers, goalkeepers with more 

starts or more appearances do not show significant differences in biases.  In Table 4, the fourth 

column, which has an interaction between near or far and the goalkeeper’s save percentage is the 

only specification that shows a significant coefficient in any of the interactions. It is also the only 

specification in which the chi-squared statistics testing whether or not the two interactions are 

jointly equal to zero is significant. The positive, although insignificant, coefficient for the 

interaction on near and the significant negative coefficient for the interaction on far means that as 

a goalkeeper’s save percentage, or quality, goes up, he appears to be less biased than his peers. 

These results are displayed in Graph 1, which shows the near and far-post coefficients 

converging as the save percentage increases. The graph shows the 10th to the 90th percentiles of 

goalkeepers and it clearly demonstrates that as the save percentage increases, the effect of the 

bias decreases. While none of the other goalkeeper characteristics appear to be significant, it is 

an important addition to the findings that ability affects the size of the bias.  
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TABLE 4: Regressions with Interaction Terms Between Goalkeeper Variables and Near and Far 
(Coefficients represent the change in the probability of scoring with a one-unit change in the 

independent variable) 

 
Standard errors in parentheses except for row 13 when p-values are in parentheses. 

*** p<0.01, ** p<0.05, * p<0.1 
Controls in all models are Distance, Angle, Goalmouth height, GK Age, GK Height,  GK 

Appearances, GK Starts, and GK Save Percentage 
 

 
 
 
 

 (1) (2) (3) (4) (5) 
VARIABLES goal goal goal goal goal 

      
1. Near -0.063 0.130 -0.066 -0.208 -0.275 

 (0.063) (0.177) (0.064) (0.186) (0.524) 
2. Far 0.226*** 0.019 0.225*** 0.761*** 0.905*** 

 (0.077) (0.161) (0.078) (0.134) (0.090) 
 (0.150) (0.150) (0.150) (0.185) (0.150) 

3. Starts*Near 0.001     
 (0.002)     

4. Starts*Far 0.000     
 (0.002)     

5. Age*Near  -0.005    
  (0.006)    

6. Age*Far  0.007    
  (0.005)    

7. App*Near   0.001   
   (0.002)   

8. App*Far   0.000   
   (0.002)   

9. Save*Near    0.297  
    (0.367)  

10. Save*Far    -0.861**  
    (0.395)  

11. Height*Near     0.002 
     (0.004) 

12. Height*Far     -0.006 
     (0.004) 

13. Chi-Squared Statistic 
testing H0:int*near=int*far=0 

0.25 
(0.883) 

3.46 
(0.178) 

0.28 
(0.896) 

6.52** 
(0.038) 

2.55 
(0.280) 

14. Observations 3,072 3,072 3,072 3,072 3,072 
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Graph 1: Effect of Quality on Bias 
 

  
**Save percentage in parentheses for each percentile 

 

These results demonstrate that there is a significant difference between the probability of 

a goalkeeper making a save at the near-post and the probability of making a save at the far-post. 

This demonstrates that there could be a potential bias that causes goalkeepers to overprotect their 

near-posts and therefore give up more goals to the far-post than would be optimal. These results 

also show that the higher quality goalkeepers are less susceptible to the bias but that they still 

appear to have tendencies towards being biased.  

VI. Conclusions 

 The results explained above have clear implications within the soccer world but can also 

be extended to have other applications as well. In the soccer world, the knowledge that there is a 

near-post bias has important meaning for both goalkeepers and shooters. Goalkeepers need to be 
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more cognizant of their positioning so that they do not fall into the trap of over-protecting their 

near-post. If goalkeepers are able to adjust their positioning slightly they may be able to increase 

their save percentage and play a more optimal strategy. From a shooter’s perspective, they 

should recognize that it is suboptimal to shoot towards the near-post and that they have a much 

higher probability of scoring if they aim across the goal towards the far-post.  

 Outside of soccer, these results demonstrate that biases, whether they are recognized or 

not, have an effect on performance. In competitive, high-pressure situations even professionals 

are susceptible to biases. This bias decreases slightly with ability but biases do not appear to 

entirely disappear even for the best professionals. This is an important finding for economic 

research because many economic models rely on the concept of rationality. This means that 

individuals behave logically in situations regardless of the circumstances. In reality, however, 

humans are not machines and they are swayed by many other factors including biases that may 

be irrational. 

 In economics, this is an important finding because it means that models cannot simply 

assume rationality. The rationality assumption is an oversimplification that inhibits models and 

makes them inaccurate predictors. In everyday life, people are forced to make decisions that will 

affect their futures and while these decisions should ideally be made purely to optimize their 

future potential, the reality is that this is not the case. Humans are more complex than a simple 

model and they take many other things into account when making decisions, including inherent, 

sometimes even subconscious, biases.  

VII. Future Research 

 There are a variety of future research extensions from this paper that could further 

enhance this model and make it even more applicable to situations both in and out of soccer. One 
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type of future research would be to include the shooter’s perspective by including shooter 

controls and fixed effects in a more complicated specification. Including the shooter would 

create a more dynamic model that would require fewer assumptions about the shooter’s decision. 

Another alternative research route would be to include rebounds in the study. Rather than only 

including the initial shot and the outcome, it could also be beneficial to include rebounds in order 

to determine the true effect. This could be important because if a shot is saved but deflected back 

into the field of play and then scored, the save is not as successful as it could have been. These 

types of rebounds are most likely to occur on far-post shots because the goalkeeper is diving 

across the goal so deflections will be more likely to stay in the center of the field rather than go 

out of bounds. Unfortunately, however, my dataset does not include any information as to which 

shots, if any came from rebound situations.  

 Along with adding to the dataset, another extension of this paper would be to develop a 

true mathematical model to determine exactly what position would optimize a goalkeeper’s 

chance of making a save. This model would need to take into account the distribution of shots 

across the goal from each given location as well as specific goalkeeper characteristics.  This 

model would be highly complex and might be difficult to enact in live play because players 

appear to play based on instinct and might still be susceptible to biases even if they understand 

what the optimal position should be.  

 Outside of soccer, this paper could also be extended to look at biases in other competitive 

situations. Whether those are other sports, experimental games, or life situations such as job 

presentations or interviews it would be interesting to see if these findings hold true outside of the 

soccer context. I believe that these findings are expandable because biases are such a prevalent 

part of our everyday lives even if we are not cognizant of them.  
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