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Abstract

The home advantage has been consistently demonstrated across a number of sports, but conclusive evidence of the origin of the home advantage has yet to be found. One factor thought to contribute to the home advantage is familiarity; the home team is more familiar with their stadium and playing field and thus should have an advantage in competition. To isolate this variable, we compared the records of teams in their last year at a stadium, where familiarity should be high, with their records their first year in a new stadium, where familiarity should be low. Professional baseball, hockey, football, and basketball data from the four major U.S. leagues were examined. Results showed no differences in home winning percentage between a team’s high-familiarity season and its following low-familiarity season, suggesting that familiarity does not play a major role in the home advantage.

The Role of Familiarity in the Home Advantage

“I think there is a lot to do with [the home streaks]. We are in a familiar environment, have a pretty good routine and are more comfortable. We sleep better in our own beds and have no fatigue from traveling.” – Notre Dame volleyball coach Debbie Brown, on her teams perfect conference record of 47-0 at home (Lozar, 2002).


Whether you ask players, coaches, or spectators, you will always find them more confident about winning when a contest is played at their team’s home stadium. No wonder, then, that Edwards and Archambault (1989) found that media reports reference the home advantage more than any other game factor including team injuries, player talent, or even prior record. The home advantage in sport, as defined by Courneya and Carron (1992), is “the consistent finding that home teams in sport competitions win over 50% of the games played under a balanced home and away schedule” (p. 13). The home advantage was first systematically examined by Schwartz and Barsky (1977), who reported reliable home advantage effects for professional baseball, football, and hockey, as well as college football and basketball. Since that time, numerous studies attest to the robustness of the effect (for reviews, see Courneya & Carron, 1992; and Nevill & Holder, 1999). For example, there is also evidence for a home advantage in world cup soccer (Brown, Van Raalte, Brewer, Winter, Cornelius, & Andersen, 2002; Dowie, 1982), English Football League soccer (Pollard, 1986), and cricket (Jones, Bray, & Bolton, 2001). Even below the professional or college level, the home advantage has been demonstrated in high school basketball (Gayton & Coombs, 1995), junior hockey (Agnew and Carron, 1994), and even individual sports like wrestling (McAndrew, 1993; Gayton & Langevin, 1992) and cross-country (McCutcheon, 1984). Thus, the home advantage appears to be both a well known and an empirically consistent effect. However, while ample research demonstrates the home advantage in sport, far less research provides compelling evidence explaining this effect.

In the absence of evidence supporting a particular theoretical explanation of the home advantage effect, Courneya and Carron (1992) introduced a conceptual framework classifying the various factors that could contribute to the phenomenon. This model provides an efficient way to organize prior empirical findings on the home advantage while allowing for various theoretical explanations (e.g, self-presentation, learning) of the effect. The model suggests four separate factors stemming from game location (i.e., whether a competition takes place at home or away) that can potentially contribute to the home advantage. These include crowd, learning, travel, and rule factors. In addition, these game location factors may influence the psychological states and behavior of competitors, coaches, and officials in ways that further increase the likelihood of a home team win. In the research review that follows, I will provide some examples of the various factors identified in Courneya and Carron’s (1992) model, describe possible ways in which these factors could influence game outcome, and, where possible, present empirical evidence bearing on each factor. 

Psychological and Behavioral States

Psychological factors, such as confidence, anxiety, and self-presentational concerns, are believed to contribute to the home advantage. Research concerning these critical psychological states not only seeks to determine which states vary according to game location, but also the ways in which these psychological states influence the performance of competitors, coaches, and officials. For example, competitors playing at home might feel more relaxed, confident, and/or focused during a competition and thus perform well. However, it is also possible that playing in front of one’s fans might promote self-presentational concerns or evaluation apprehension that results in increased stress and poorer performance.


Critical psychological states can be difficult to measure, and have thus received only slight empirical attention with regards to the home advantage. Jurkovac (1985), one of the first studies to examine the psychological states of athletes, surveyed college basketball players as to their perceptions of their ability and affect at home and away. Results showed that players felt their personal statistics were better at home, they were more confident at home, and that support (from signs and banners at home) motivated them. In a more recent study, Bray and Widmeyer (2000) assessed women’s intercollegiate basketball players’ perceptions of the home advantage. Overall, the participants were aware of the existence of the home advantage, but tended to overestimate the home advantage with respect to both their league as a whole and their team specifically. The athletes perceived familiarity with the court to be the most important factor contributing to the home advantage, followed by support from the crowd (of generally less than 200 people for this league), and lastly not having to travel to a competition. Just recently, Bray, Jones, and Owen (2002) found that despite rather large individual variation in psychological states prior to games, players demonstrated higher self-efficacy and self-confidence prior to home competitions, as well as lower cognitive and somatic state anxiety, as measured by the Competitive State Anxiety Inventory-2 (CSAI-2). An interesting note on this study was that the competitions in question involved relatively small crowds, averaging just 30 to 50 spectators, so these patterns in psychological states are likely attributable to factors other than the crowd.

Obviously, the behaviors of all individuals directly involved in a competition (i.e., competitors, coaches, and officials) will ultimately determine game outcome. Behavioral states may contribute to the home advantage in two different ways. First, competitors, coaches, and officials may behave differently as a function of game location and such differences may contribute to the home advantage. For example, perhaps teams engage in more aggressive play, or coaches are less critical of players, at home than away. Second, the same behavior may produce different outcomes as a function of game location. For example, players may be equally aggressive at home as away, but may be less likely to be penalized at home. Alternatively, players who engage in a more risk-taking style of play might be rewarded by the cheers of a home crowd even if their risks fail, whereas players who take similar risks and fail in front of an opponent’s home crowd will likely receive cheerful derision from the crowd. While the behavioral states of competitors, coaches, and officials are all believed to contribute to the home advantage, only the behaviors of competitors and officials has received empirical attention. In addition, despite the plethora of behaviors that could contribute to the home advantage, research in this area has been fairly restrictive in its selection of behaviors, focusing almost exclusively on competitor aggression and officiating bias.

The single most studied behavioral state of competitors is aggressiveness, though perhaps this is not surprising as many sports involve some sort of aggression between players. Home teams might be more aggressive because they have hundreds or thousands of fans supporting them, or visiting teams might be more aggressive because they want to assert themselves in an unfamiliar territory. The interest in studying aggression lies in not only determining whether home or visiting teams show more of it, but also whether or not increased aggression is actually correlated with a higher chance of winning. Teams showing increased aggression may be more likely to work harder than their opponents, and in turn be more likely to win a given game. Most sports, however, give penalties for acts that are considered too aggressive or dangerous. Consequently, increased aggression could lead to an increase in penalties, putting the aggressive team at a disadvantage. Thus, while aggressive players might be expending closer to their maximum effort in a competition, they may also run the risk of incurring more penalties; this fine line is likely the difference between aggression favoring the home team and that favoring the visiting team. 

Unfortunately, research in this area does not provide a coherent account of the role of aggression in the home advantage effect. For example, Schwartz and Barsky (1977) suggest that home teams engage in more aggressive play, but Lefebvre and Passer (1974) indicate that visiting teams are more aggressive. Varca (1980) hypothesized that it is the type of aggressive play, rather than the overall amount, that it is important. To examine this, Varca first categorized aggressive behaviors in basketball as either “functional” (those that help one’s team win) or “dysfunctional” (those that hurt a team’s chances of winning) and then recorded the number of both types of behaviors among college basketball players. Players at home outperformed their opponents in functional aggressive behaviors such as rebounds, blocks, steals, whereas visiting teams exhibited more dysfunctional behaviors in the form of fouls. 

Criticism of this research stems from the fact that the measures of aggression (e.g., rebounds in basketball, rate of runs scored in baseball, or shots on goal in hockey) used in these studies are more likely measures of assertiveness rather than aggression. Aggressive behavior, as defined by McGuire, Courneya, Widmeyer, and Carron (1992), must include the intent to injure an opponent.

McGuire et al. (1992) examined penalty records of players in professional hockey from a single season. Using a system developed by Widmeyer and Birch (1984), each penalty was coded as either aggressive (having intent to injure) or nonaggressive (no intent to injure). Although there was no overall difference in number of aggressive penalties for home versus away teams, home teams received more aggressive penalties in games they won versus games they lost, whereas visiting teams received more aggressive penalties in games they lost versus games they won. 

Critical behavioral states in officials have also been examined, in attempt to determine if officials’ subjective decisions tend to favor one team over another. Though the behavior of officials has long been the target of spectator criticism, research suggests that home crowds actually influence the decisions of officials in favor of the home team. For example, Nevill, Newell, and Gale (1996) found visiting teams in soccer received more penalties and were awarded less positive decisions than home teams. Such an officiating bias may simply be a result of unconscious conditioning processes. Decisions favoring the home team are likely to be received with excited cheering from crowds (as well as home team players and coaches), whereas decisions hurting the home team are likely to be met with angry, irritated responses. Thus, decisions favoring the home team are positively reinforced and may increase in frequency while decisions that hurt the home team are punished and may become less frequent. It is also possible that officiating bias may instead, or also, result from more conscious motivational concerns. Self-presentational effects describe an official’s desire to be looked upon favorably by crowds. As such approval is more likely to be displayed in response to decisions benefiting the home team, officials may become more likely to make decisions that provide an advantage to the home team. 

Regardless of the mechanism by which crowds influence the behavior of officials, such influence should increase as crowd size increases. Larger crowds, for example, may make self-presentation concerns more salient than small crowds and thus elicit greater officiating bias. In addition, larger crowds should produce larger, and more salient, cheers and jeers that are in turn are more likely to shape officials’ behavior in ways that benefit the home team. In an attempt to determine whether or not this was the case, Nevill et al. (1996) also examined officiating behavior as a function of crowd size. They found that the number of subjective decisions favoring the home team increases in matches with larger crowds, suggesting that officiating bias favoring the home team not only exists, but also increases with crowd size. Based on the fact that officials’ decisions favor the home team, and that this bias increases with crowd size, Nevill et al. concluded that officiating bias does play a role in the home advantage.

Not all research, however, supports this conclusion. Jones, Bray, and Bolton (2001) examined the home advantage in sports with little or no crowd, reasoning that in a sport with little or no crowd, there should be no officiating bias. If a home advantage effect is seen in these sports, then officiating bias is not likely a causal factor. Their study analyzed 2,992 games of English cricket in which there were typically fewer than 50 spectators per match. Even in games with such a small crowd, a significant home advantage was present wherein the home team won 57% of the matches (excluding draws). Although officiating bias favoring a home team might contribute the home advantage effect, it is clearly not the only determinant. 

In summary, research in the areas of critical psychological and behavioral states has unearthed the following five findings: (1) athletes are well aware of the home advantage and believe they perform better at home, (2) athletes feel that familiarity with their home playing field and stadium is the most important advantage of playing at home, (3) athletes have more self-confidence and less anxiety prior to home contests than away contests, (4) functional aggressiveness helps a home team win, while dysfunctional aggressiveness tends to accompany a losing visiting team, and (5) while officials may be swayed by crowds to favor the home team, games played with supposedly unbiased officials still show a large home advantage effect. 

What seems most apparent from this literature, however, is how much we still do not know about the causes of the home advantage. Given the vast number of psychological and behavioral states that could play a role in the home advantage effect, researchers have clearly just scratched the surface. For example, there has been little research on competitor behavioral states, other than aggression. Likewise, the behavioral and psychological states of coaches, proposed as factors in the home advantage by Courneya and Carron (1992), have yet to receive any empirical attention. 

Game Location Factors

While critical behavioral and psychological states have received relatively little empirical attention in the home advantage literature, the role of game location factors has been more extensively investigated. However, some game location factors, notably those pertaining to crowds and travel, have received more attention than others. 

The most often-studied game location factor has been the crowd. Hypotheses as to how the home crowd can alter the performance of teams varies. For example, the support of large crowds who cheer in response to every good play by their home team may enhance the team’s performance. Crowds can also improve the home team’s chances of winning by inhibiting the visiting team’s performance, for example by jeering loudly at the moments when a visiting player needs to concentrate and focus. However, most researchers would agree that the greater presence a crowd has in a stadium, the more the crowd will affect the players and officials, and ultimately the outcome of the game in favor of the home team. 

Although crowd presence is an elusive concept, it can be operationalized in a number of ways. For example, spectators who turn out in large numbers for a game would likely have a greater presence than spectators in small numbers. Dowie (1982) found English Football League soccer to be an excellent source of data for comparing high spectator attendance to small spectator attendance. In Division 1 games of this league, crowd sizes averaged about 25,000, while Division 4 games averaged only 2,500. Assuming that home winning percentage increases with crowd size, one would expect to see a higher home advantage in Division 1 than Division 4. There was in fact no significant difference in the home advantage across the Divisions.


A possible objection to measuring crowd presence by absolute crowd size is that it fails to take into account the size of the stadium. A crowd of 25,000 trying to fill a stadium three or four times that size might appear somewhat insignificant, whereas a crowd of 2,500 filling every seat in a different stadium might have an almost overbearing presence. To this end, Schwartz and Barsky (1977) conducted an empirical analysis of baseball attendance data based on the crowd density (i.e., the percentage of the stadium’s total capacity that was filled by spectators for a given game). A home winning percentage of 48% was found for crowds of low-density, 55% for medium-density crowds, and 57% for high-density crowds, suggesting that relative size does play a role in the home advantage. A possible objection to this conclusion would be that good teams, which have a high winning percentage, might simply draw more fans to their games. To test against this possibility, Schwartz and Barsky (1977) controlled for team quality and found similar results. 

Unfortunately, contradictory evidence was reported by Pollard (1986), who analyzed the home advantage based on crowd density using English Football League. Within this league, Division 1 games averaged 70% density whereas Division 4 averaged only 20%. The home advantage was not significantly different between the four divisions. 

Schwartz and Barsky (1977) suggest that crowd proximity to athletes, rather than crowd size or density, may determine how much of a home advantage exists in a sport. According to Courneya and Carron (1992), baseball and football show the smallest home advantage effects of the four major American sports, whereas basketball and hockey show the highest home advantage effects. As basketball and hockey fans tend to be closer to the athletes during a game than do baseball and football fans, crowd proximity may indeed be an important element of home advantage effects. Unfortunately, no study to date has specifically measured crowd proximity to determine its relationship to home winning percentage. 

One last way to measure a crowd’s presence is by the actual actions of the crowd. Louder crowds would conceivably have more of a supportive effect on the home team, and would put more pressure on the officials to make decisions favoring the home team. Zeller and Jurkovac (1988) noted that while professional baseball teams as a whole won 7.2% more games at home than away, teams whose home stadiums were domed won 10.5% more games at home than away. This difference was attributed to the noise level difference between normal and domed stadia, as the domed stadia made the crowd support more prevalent by holding in the noise. 

Clark (1988) offered a slightly different explanation for increased home advantage in domed stadia, claiming that the loudness of the crowd was distracting to the visiting players, forcing them to make more mistakes in the game. Evidence for this claim comes from data on the Minnesota Metrodome, where visiting teams playing at the Metrodome made 85 errors in a single season. Visitors to all other ballparks in the league totaled only 43 to 71 errors. This, however, may have more to do with familiarity than with crowd support per se. In any stadium with a loud crowd, the home team, who play half their games under such noisy conditions, is likely to be more accustomed to the noise and distraction than are visiting teams. In such cases, the loud crowd would thus be more likely to negatively impact the performance of visiting teams.

There are a number of ways to examine the impact of travel factors on the home advantage, owing to the fact that there are a number of ways that traveling disrupts a visiting team. Most professional teams have multiple practices each day, even on days in which a competition takes place. In sports that generally last near a full six months, it is easy to see how players can become fatigued over the course of a season. Most athletes tend to live in the cities for which they play, so athletes of a home team can spend time in a familiar place before a game or after a workout to help reduce their fatigue. Visiting teams, however, may have to travel for hours, often across the country, stay in an unfamiliar city in an unfamiliar hotel, and still maintain a strict work regimen. Traveling may then exacerbate existing feelings of fatigue. 

Thus, fatigue among athletes can be attributed to two major sources. First, fatigue will build as a season progresses, affecting athletes the most at the end of a season. Second, traveling is believed to produce fatigue in athletes. The combination of late season fatigue and travel fatigue should have a pronounced effect on visiting teams, leading to a higher home advantage late in a sport season. Schwartz and Barsky (1977) used data from professional baseball, football, and hockey and college basketball and football to test this hypothesis. They split the full season of each sport into two equal halves, and looked at the overall home winning percentages of teams in each half. In only one sport (professional hockey) was there a significant difference in home advantage between halves of the season, leading to the rejection of the hypothesis that travel fatigue is a greater factor as a season progresses. 

Though fatigue does not seem to impact game outcome at the season level, it may do so at the game level. It could be the case that fatigue over the course of a game favors the home team, who because of a lack of travel is more rested and better prepared for the rigors of a contest. To examine this possibility, Dowie (1982) examined the number of goals scored by home and away teams over regular intervals in soccer matches. As both home and away teams showed a similar rate of goals at the ends of soccer matches, he concluded that travel fatigue does not factor into the home advantage during the course of a single game.

While the aforementioned studies examined travel fatigue from a temporal perspective, other methods of determining the importance of travel fatigue exist. Intuitively, traveling on a six hour flight across the country should be more physically and mentally taxing than a short bus ride to the next city, and so home teams whose opponents traveled a greater distance for a competition should have a greater winning percentage than those home teams whose opponents traveled only a short distance. Pollard (1986) compared the home advantage of visiting professional soccer teams who traveled over 200 miles to competitions to those who traveled less than 200 miles. He found the same winning percentage between the two, refuting the hypothesis that distance traveled contributes to the home advantage and once again confirming the notion that travel does not have a significant effect on the home advantage. 

One last travel factor that could contribute to the home advantage is the mode of transportation used for traveling. Before airplanes, most professional teams traveled to away contests via trains. Airplanes later came to provide a faster, more comfortable mode of travel for athletes. The home advantage should then be higher during a year in which teams traveled by train as opposed to when teams traveled by airplane, owing to the larger travel fatigue brought on by train travel. Schwartz and Barsky (1977) examined the home winning percentages of baseball teams in 1932 (when teams traveled by train) and 1952 (when most teams traveled by airplane). Results showed no significant difference in the home advantage between years, thus it can be concluded that mode of travel did not effect the home advantage.

Though there has been no study that specifically demonstrates an affect of travel on the home advantage effect, a study by Gayton and Coombs (1995) may indirectly implicate travel as a causal factor. Gayton and Coombs found that the home advantage in high school basketball is weaker than its counterpart in college or professional basketball. Though there are, of course, a number of differences between these levels of play, one that comes to mind immediately is certainly the distance traveled for competitions. High school basketball players travel much shorter distances for competitions, so if travel factors affected the home advantage they wouldn’t affect visiting high school teams as much as visiting professional teams, and thus the home advantage would be weaker among high school sports than among college or professional ones.

Rule factors are specific to certain sports, but some provide a clear advantage to the home team; the question lies in whether or not this advantage is enough to significantly improve the home team’s chances of winning. For example, in hockey, one of the more opportune times to make a line change is immediately after a whistle, when the game is momentarily stopped. At all levels of hockey, however, the home team is given the last opportunity to make a line change. Thus, the home team can see which players their opponents are putting onto the ice and perhaps catch a glimpse of their strategy for a certain portion of the game. The home team can then take this information into consideration before deciding which of their players to put on the ice. The away team has no such opportunity, and must simply change players without knowledge of what their opponents is doing. Another example of a rule benefiting the home team occurs in baseball, where the home team always bats last to end the game. If the home team is losing going into the last inning, they still have one last chance to win the game.

To examine the possible advantage of batting last, Courneya and Carron (1990) analyzed the home advantage in a slow-pitch softball league. Controlling for all other factors, they found no advantage for home teams who were batting last. Given that rule factors affect only select few sports, that in one of these sports the rule factor seems to have no effect, and athletes themselves did not mention the effect of rule factors in the home advantage (Bray and Widmeyer, 2000), it is probably safe to conclude that rule factors are not a significant contributor to the home advantage.

Learning effects may play a part in the home advantage because teams play half of all their games at home, a much greater percentage of games than they play at any other stadium. Players are thus far more familiar with their home stadium and all of its characteristics than they are with other stadia (and than visiting team players are with a home team’s stadium). Whether it’s knowing the way a basketball bounces off the rim, being familiar with the contours of the outfield fence on a baseball field, or knowing how a soccer ball rolls on a particular grass surface, in each case, the home team can react to situations better as they know from experience what is likely to happen. Learning effects can also include familiarity with the stadium beyond the playing field, such as areas like the locker room. Home team players who like to prepare for each game in a similar fashion will be able to do so, while visiting players might not know what to expect once arriving at an unfamiliar stadium. 

Courneya and Carron (1992) note that this factor  – due to the difficulty of measuring familiarity  – has not been sufficiently examined. One way to operationalize familiarity is to look at the specific idiosyncrasies of some stadiums. In professional soccer, there is no specific field size to which stadiums must adhere. This results in a large variability in field size from stadium to stadium. Particularly for unusual fields, home teams would likely have an advantage, as they would be more familiar with any idiosyncrasies of the field. Just as with field size, stadium capacities can also vary greatly, favoring home teams that are accustomed to the specific sizes of their stadium. One last variable that can differ in a sport like soccer is the actual surface of the field. Teams accustomed to artificial turf would likely perform better when at home on their artificial field than a visiting team who is accustomed to playing on a natural surface. Pollard (1986) examined all three of these factors using data from the English Football League from 1981 to 1984. He compared the teams with the smallest and largest playing fields, the smallest and largest stadium capacities, and teams who play on artificial turf to those who do not. In each case, it was hypothesized that teams playing on unique home fields would be more accustomed to the idiosyncrasies of those fields than would the visiting teams. This familiarity should confer an advantage to the home team and lead to an increased home winning percentage. In each case however, no statistical difference between the groupings of teams was found.


Regulations in playing field size differ from sport to sport. Football, basketball, and hockey have clear restrictions, while baseball fields show the largest variability in field size and shape. It would follow then that baseball should show the highest home advantage effect because baseball fields are more variable than football fields, basketball courts, or ice rinks. The home team, playing more games in their own stadium than their opponents, should be more familiar with their field and therefore perform better at home. Schwartz and Barsky (1977) examined the home advantage across football, baseball, hockey, and basketball, and found that baseball had the lowest home advantage of the four sports. Unfortunately, they do not take into consideration the fact that the crowd effect on home advantage could be more pronounced in some sports than others – namely that the extra crowd advantage in faster-paced sports such as hockey or basketball could offset and overcome the lack of familiarity advantage.


While athletes have reported familiarity as the most important factor in the home advantage (Bray and Widmeyer, 2000), the research in this area has produced almost no indication that familiarity is an advantage. The easiest way to reconcile these conflicting notions would be to conclude that, despite player beliefs, familiarity is not really a factor in the home advantage. However, it is also possible that the research to date has simply yet to successfully operationalize familiarity. In the present study, rather than examining familiarity with one’s playing field, we focused on familiarity with one’s entire stadium. 


During the 10 years from 1990 to 2000, professional sports in the United States have undergone a tremendous boom (Rafool, 1998). Corporations continually offer large sums of money (upwards of $30 million) simply to have their name on a stadium or arena, and this has led to more stadia being built in the past decade than any other. New stadiums offer exciting possibilities for archival research analyzing the home advantage, as a new stadium no longer provides increased familiarity to the home team. For example, new stadiums in baseball often have different dimensions than their predecessors, and as familiarity with field dimensions has been thought to contribute to the home advantage, this aspect of the home advantage should disappear when the home team is just as unfamiliar with the dimensions as the away team. A team’s first year in a new stadium seems like a great time to test this. 

Conditions and factors in other sports can vary as well, such as the direction of the wind in outdoor sports, the temperature of the ice in hockey, or the flexibility of the new basketball court and baskets. Likewise, players who had developed certain rituals or routines prior to competitions could find these routines disrupted by unfamiliar surroundings in different locker rooms, team benches, dugouts, and bullpens, in what is an unfamiliar, but still considered “home”, stadium. Lastly, the capacity and size of new stadia often differ from old stadia they replace. Although Dowie (1982) found absolute stadium size to be unrelated to the home advantage, acoustical differences in a new stadium could impact performance (Zeller and Jurkovac, 1988, Clark, 1988).


While all these changes in familiarity are occurring, other factors remain unchanged. Since teams in professional sports play the same number of away games each year and travel to the same cities for the same amount of time, travel factors are held constant. Likewise, new stadiums in the same city will have the same fan base attending games from year to year, so crowd factors should remain relatively constant.


If familiarity is an important component of home advantage effects, then we might expect such effects to disappear the first year a team plays in a new stadium. To this end, we examined the home winning percentages for professional baseball, hockey, football, and basketball teams in their first season playing in a new stadium. The home advantage likely results from the confluence of numerous variables, not just familiarity. It is possible, therefore, that the home advantage might not disappear altogether when teams switch stadiums, but instead might simply be reduced in their new stadium as compared to their old stadium. The role of familiarity in the home advantage is implicated to the extent that such a decrease is evident. To examine this possibility, we compared the records of teams in their first year in a new stadium to their records the year before. The year immediately prior was chosen for comparison to the first “unfamiliar” year in an attempt to reduce or eliminate potential confounds, such as team roster changes or the introduction of new teams into a league, effecting the home advantage.

According to current home advantage theory, we can expect one of two results. If familiarity does play an important role in the home advantage, we would expect to see no home advantage for teams playing in new stadiums or at least a significant reduction in the home advantage effect for the first year in a new stadium as compared to the previous year in an old stadium. On the other hand, if familiarity does not play an important role in the home advantage, then we would expect teams to demonstrate a home advantage in their first year in a new stadium and no significant difference should be found between the comparison year and the first year home advantages.

Method


Win and loss records for home and away games in the four major professional sports in the United States (i.e., baseball, basketball, football, and hockey) were obtained from online databases (Online Interactive Historical Sports Statistics Databases, 2002). These four sports were selected because of the completeness of the data available for them. Stadium changes, and years in which such changes occurred, for each sport were also obtained from online sources (Family Education Network, 2002). Stadium change data goes as far back as 1909 for baseball, 1918 for hockey, 1938 for football, and 1961 for basketball.


The sample includes all stadium changes in which the new stadium was used for at least one full season prior to 2003. As Baumeister (1995) stated, there are a huge number of arbitrary decisions to be made in an archival study of sport; this study has proven no different. First, only teams who actually began play in a new stadium at the start of a season were included. That is, teams who played some initial portion of a season in one stadium (generally their “old” stadium) followed by the remainder of the season in their new stadium were excluded. A portion of a season gives teams time to become familiar with their new stadium, and thus the assumption of familiarity being at its lowest, or nonexistent, during a team’s first complete year in a new stadium is violated. In addition, teams changing back into a stadium that had previously been their home stadium were excluded, because players who had been on the team during the first time period in which the stadium was used would already have some familiarity with it upon returning. Cases where a new stadium brought a team to a new location with a new fan base were also excluded, as these situations could fail to hold crowd factors constant from one year to the next. Finally, seasons that were not completed (e.g., due to a player strike) were still used as the analyses are based on winning percentages, not total wins or losses. 

The final sample consisted of 125 stadium changes made by 91 different teams in the years 1909 to 2001. Hockey had 28 total stadium changes, made by 20 different teams. Football had 33 total stadium changes, made by 25 different teams. Baseball had 24 total stadium changes, made by 20 different teams. Basketball had 40 total stadium changes, made by 26 different teams.

Results 


According to previous research (Courneya & Carron, 1992; Schwartz & Barsky, 1977), the magnitude of the home advantage differs by sport. Therefore, we conducted and report separate analyses for each sport. 1 Our first analysis examined the winning percentage of home teams during their first year in a new stadium. A home advantage is demonstrated to the extent that teams win more than 50% of their games at home. To this end, we used a single-sample t-tests on our entire data set to compare mean home winning percentages from each sport, summarized in table 1, to 50%. Hockey (M = 60.52%), baseball (M = 54.93%), and basketball (M = 64.84%) all demonstrated home winning percentages significantly greater than 50%, t(27) = 4.41, p < .001, t(23) = 2.49, p < .03, and t(39) = 5.37, p < .001, respectively. Only football (M = 56.37%), failed to show a reliable home advantage effect, t(32) = 1.58, ns. Thus, three of the four sports examined exhibited a home advantage in their first year in a new stadium.

Table 1

Home and away winning percentages by year and sport

	
	Winning Percentages



	
	Home


	Away

	
	First

Year 

(New Stadium)
	 Comparison Year 

(Old Stadium)
	First

Year

(New Stadium)
	Comparison Year 

(Old Stadium)

	Hockey
	60.52
	56.22
	47.26
	40.51

	Baseball
	54.93
	52.71
	46.98
	43.55

	Football
	56.37
	50.29
	38.10
	38.16

	Basketball
	64.84
	62.25
	40.10
	38.51


One potential confound in looking at all stadium change data was that some teams were entered multiple times, leading to certain fan bases being over-sampled and potentially skewing the results. For example, between 1978 and 1995, the Seattle Supersonics switched stadia four different times. To combat this problem, we ran analyses in which each team franchise was only represented in the data set once. First, we entered each franchise using the average winning percentage of all its stadium change years. Results were similar to when using the entire data set, with hockey (M = 59.79%), baseball (M = 55.13%), and basketball (M = 64.93%) all showing home winning percentages significantly larger than 50%, t(19) = 3.81, p < .002, t(19) = 2.31, p < .04, and t(25) = 5.28, p < .001, respectively. The home winning percentage for football (M = 57.70%) was marginally significant, t(24) = 1.87, p < .08. 

This solution may still be problematic in that data for teams with multiple changes may be more reliable than those with a single change. A second method of ensuring no team would be over-sampled would be to examine only a single new stadium for each team. Since the majority of stadium changes occurred in recent years, we opted to analyze data from only the most recent stadium change (rather than a strictly random sample of changes) for each instance in which multiple changes were made. In this instance, hockey (M = 58.46%), baseball (M = 55.25%), and basketball (M = 65.76%) again demonstrated reliable home advantage effects, as did football (M = 60.76%), t(19) = 3.58, p < .003, t(19) = 2.31, p < .04, t(25) = 4.21, p < .001, and t(24) = 2.38, p < .03, respectively. 


To determine whether the home advantage is reduced, rather than completely eliminated, when teams play in a new stadium, we compared teams’ home winning percentage their first year in a new stadium to their home winning percentage the last year in their old stadium using paired samples t-tests. Table 1 reports the mean winning percentages for both years. When examining our entire data set, we found no significant difference between years for hockey, baseball, football, or basketball. This clearly contrasts the hypothesis, and demonstrates that the unfamiliarity of being in a new stadium appeared to have no significant impact on the home advantage. We repeated these analyses using the data restrictions outlined above (e.g., each team’s averages, each team’s most recent change) and found similar results; no sport showed significant differences in home advantage from one year to the next.


It must be noted that a failure to find a significant home winning percentage above 50% might not indicate the lack of a home advantage, but might instead be the result of a sample of teams which are, on average, sub-par performers. Specifically, inferior teams might simply not be good enough to win more than 50% of their games at home, but could still show that their home winning percentage is higher than their away winning percentage. This problem led Bray (1999) to propose a measure of home advantage that he called the home/away winning percentage differential (H/AD). The H/AD statistic simply compares a team’s home winning percentage to their away winning percentage. With such a statistic, teams who fail to win 50% of their home games can still demonstrate the home advantage effect if their home winning percentage is greater than their away winning percentage. To test the H/AD for this sample, we compared the home and away winning percentages (see table 1) of each team during their first year in a new stadium with paired samples t-tests. Results when examining the entire data set showed significant home advantages (as defined by the H/AD) for hockey, baseball, football, and basketball, t(27) = 4.90, t(23) = 4.48, t(32) = 3.88, t(39) = 13.34, respectively, all p’s < .001. Using the same restrictions on the data as used in previous analyses yielded similar findings, with each sport showing a significant H/AD no matter the data exclusion criteria. Thus, even with this alternative definition of the home advantage, all sports continue to show home advantage effects their first year in a new stadium.


Finally, to examine a potential decrease in the home advantage using the H/AD definition, we conducted separate 2 (game location: home or away) x 2 (year: comparison vs. first) repeated measures ANOVA’s for each sport. If familiarity plays an important role in the home advantage, we would expect to see an interaction between the year and location variables, such that the away winning percentage remains constant between the comparison and first years, while the home advantage drops in the first year. If familiarity is not a significant contributor to the home advantage, we would expect to see no interaction between location and year, showing that both away and home winning percentages are constant regardless of the fact that familiarity changes. Using the entire data set, however, this expected interaction was not found for any of the sports. Results for analyses with all other data restrictions were comparable, with no sport showing an interaction between year and location.

Discussion


The purpose of this study was to examine the role of learning on the home advantage by isolating its most common origin – familiarity with one’s home stadium and playing field – and looking at instances in which this familiarity should be absent, or at least minimized. We began by examining home winning percentages for teams their first year in a new stadium. Since familiarity was assumed to be lowest at this point in time, we predicted that there would be no significant home advantage if familiarity plays a causal role in the home advantage. However, home advantage effects were present for three of the four sports examined. Only football showed no significant home advantage effect, though this was not the case when we restricted the sample to just the most recent stadium change. 

Next, home winning percentages for first year in a new stadium were compared to those from the previous year in the old stadium. As lack of familiarity with the new stadium should reduce the home advantage effect, we predicted that the home advantage would be greater during the comparison year in the old stadium than the first year in the new stadium. No such differences were found. Finally, we repeated these two strategies using a slightly different definition of the home advantage (i.e., the home-away differential). Again, home advantage effects were demonstrated in all four sports the first year in a new stadium and these effects were as pronounced during this year as the comparison year. 


In each and every analysis, no matter which exclusion criteria was used on the data, the results were contrary to predictions. From these results, we can assume that either familiarity has no effect on the home advantage, or that there was some confound which either violated the premise of the study (i.e., that there is reduced familiarity in a team’s first year in a new stadium) or compensated for the reduction in home advantage that did occur, and thereby masked the impact of a reduced familiarity. One likely example of this would be team roster changes that benefit a team. The comparison year was chosen as the year directly preceding a teams first year in a new stadium in an attempt to minimize the amount of roster changes between seasons, but there is no way to run this study with secure knowledge that all team rosters remained identical from year to year. It is possible that new stadiums were built and paid for by new team owners, who also used their abundance of resources to hire more expensive, more talented players. In this case, the increased talent of the team in its first year could easily overcome the detriment of playing in an unfamiliar stadium.


Sports have become a dominant force in the media and economy these days, and the difference between a winning and losing season can impact salaries of coaches and players by millions of dollars. It would stand to reason, then, that coaches and players would do everything in their power to increase their chances of success. Knowing that they will be playing their next year in a new stadium, and believing that familiarity is a large factor in the home advantage as Bray and Widmeyer (2000) found, it would be in the athletes’ and coaches’ best interests to familiarize themselves with their new stadium before they begin to play their season in it. In this case, there would be no lack of familiarity in their first season in the new stadium while all other home advantage factors would be nearly constant as well (such as the crowd), and we would expect the results that this study obtained: no difference in home advantage. Future research examining the preparation (or lack thereof) that athletes and coaches undertake prior to starting a season in a new stadium could give a definitive measure of how much familiarity exists during that time.


New stadiums cost an extraordinary amount of money to build, and owners who are willing to spend money to see their team and business succeed accompany such an investment. If owners of a franchise are willing to spend millions on a new stadium to improve their chances of success, it would stand to reason that they are willing to spend millions on better players to improve their chances of success. Thus, while a decrease in home advantage might accompany a new stadium, better players could be joining a team around the same time. This is one explanation of the lack of a visible familiarity effect in our data, and might even explain the slight trend towards a team’s improved home winning percentage in their first year at a new stadium. A second explanation revolves around the critical psychological and behavioral states involved in the home advantage. A new stadium will likely be accompanied by changes in athletes’ psychological states, such as an increase in self-esteem or motivation. Increased self-esteem or motivation could then in turn increase the performance of each athlete, and collectively increase their team’s performance beyond what they were capable of in past years in a familiar stadium.


If we assume everything in the study that could not be controlled only had a negligible impact on the results, then the end result of this study says loud and clear that familiarity does not have the significant impact on the home advantage as was previously hypothesized. Future research in the area of the home advantage should then attempt to answer why athletes consistently respond that familiarity is a large factor in their superior performance at home contests.
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Footnotes

1 To verify earlier findings concerning differences in home advantage by sport, all analyses were re-run using sport as a variable. Consistent with prior research, the sport variable consistently interacted with other variables of interest, suggesting differences in home advantage by sport. However, no differences in the general pattern of effects within each sport were found. For ease of presentation, we report separate analyses of each sport.

