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1 Introduction 

This paper investigates possible linguistic bias in Switzerland, a country with four official 

languages: German, French, Italian, and Romansh. The federal government’s working 

languages comprise the first three (Swiss Federal Government [1999], hereinafter [SR 101, Art. 

70]), all of which are included in the title of this paper. The Swiss Constitution explicitly 

prohibits any linguistic discrimination (SR 101, Art. 8). Even in the absence of further 

legislation, this binds the country’s judicial system, as well as the state, in its role as an 

employer, against practicing linguistic bias. Nevertheless, Switzerland has experienced a lot of 

tension over the years regarding linguistic issues. A recent example regards the usefulness of 

teaching English, versus French or German in schools. For instance, French cantons objected 

to English becoming the first non-native language taught in German-speaking cantons.1 The 

existence and extent of linguistic bias in Switzerland is an open question because instances of 

such a bias in legal and employment proceedings can be difficult to systematically identify.  

To investigate the existence of linguistic bias in Switzerland, we use data from Swiss 

soccer. Using data from professional sports for economic research has many advantages 

because participants compete under fixed and known rules with strong incentives to win. 

Moreover, the outcomes and the identities of the participants are fully observable. According 

to Kahn (2000), sports data are unique in that no other setting provides researchers with such 

detailed information. As evidence, a growing number of articles have used sports data to 

investigate economic behavior, with many of these being published in top economic journals, 

including all traditional top five journals (Bar-Eli, Krumer, and Morgulev, 2020).  

We use referees’ yellow- and red-card penalty decisions to determine the existence of 

systematic biases that favor teams belonging to the same linguistic area (region) as the referee 

or penalize teams that are not from the same area. For example, in the 2018 FIFA World Cup, 

 
1 See https://www.swissinfo.ch/eng/multilingualism_language-vote-would-be--dangerous--for-switzerland/41082384. Last 

accessed on 07/01/2021. 

https://www.swissinfo.ch/eng/multilingualism_language-vote-would-be--dangerous--for-switzerland/41082384
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the Serbian team alleged that a German referee was biased in favor of the Swiss team. 

Moreover, the Football Association of Serbia claimed that there was a linguistic bias in the 

following statement: “We are not clear how the German referee could have been appointed for 

the match between Switzerland and Serbia, when it is well known that one of Swiss 

confederation cantons is a German canton.”2  

However, it is important to note that, in our setting, it is impossible to determine whether 

a referee favors teams from his own linguistic area or discriminates against teams from a 

different linguistic area. This is because soccer is a game between only two teams, meaning that 

favoring one team is actually discriminating against the other. Thus, although the motives of 

discrimination and favoritism differ, we do not disentangle them in this paper. 

We use data on 5,010 games from the top two Swiss soccer leagues (Super League and 

Challenge League) between the 2005/06 and 2018/19 seasons. In any game, a referee may share 

the same linguistic area as one, both, or neither of the teams. For each referee, we compare the 

number of yellow cards he issues each season to teams from his own linguistic area with the 

number of cards issued to teams from a different linguistic area. Controlling for different 

measures of teams’ strengths, attendance and other game characteristics, we find that referees 

issue significantly fewer yellow cards to teams from their own linguistic area compared to teams 

that arrive from a different linguistic region. More specifically, the difference in yellow cards 

between away and home teams increases by 0.35 and 0.44 cards in Challenge League and Super 

League, respectively, when only the home team shares the same linguistic area with the referee, 

compared to when only the away team does. The results are somewhat similar when separately 

investigating referees from the French- and German-speaking areas. 

We also find that the bias is more pronounced in the more prestigious Super League than 

in the Challenge League, which is the second division in Swiss Soccer. This difference could 

 
2  See https://eu.usatoday.com/story/sports/soccer/2018/06/24/serbia-fa-complains-of-biased-referee-in-switzerland-

match/36335241/. Last accessed on 07/01/2021. 

https://eu.usatoday.com/story/sports/soccer/2018/06/24/serbia-fa-complains-of-biased-referee-in-switzerland-match/36335241/
https://eu.usatoday.com/story/sports/soccer/2018/06/24/serbia-fa-complains-of-biased-referee-in-switzerland-match/36335241/
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be because in-group bias is stronger for higher-status competitions (Sandberg, 2018; Mullen, 

Brown and Smith, 1992). More specifically, we find significant results with regard to red cards 

only in the Super League. For example, the difference in red cards between away and home 

teams increases by 0.1 cards when only the home team shares the same linguistic area with the 

referee compared to when only the away team does. Linguistic similarities seem to also have 

an effect on the final outcome, but again, only in the Super League, where we find that home 

teams gain 0.41 points more when referees share the same linguistic area with the home team 

only than when both teams arrive from the referee’s linguistic area. This seems to be 

economically sizable, especially in a tight league in which teams may finish the season with the 

same number of points, meaning that any difference may have serious financial consequences 

for the teams (such as relegation to a lower division or nonparticipation in the European cups). 

Finally, it is important to note that our analyses suggest that referees’ bias is likely to be 

subconscious and reflexive rather than being a deliberate act of discrimination. Nevertheless, 

linguistic discrimination/favoritism is a concern, with immediate implications for the design of 

Swiss soccer tournaments, as well as general anti-discriminatory policies. Therefore, it is 

crucial that decision-makers are aware of this problem, as proper feedback training to evaluators 

may reduce bias (Plessner and Haar, 2006). 

The remainder of the paper is organized as follows. Section 2 briefly reviews the relevant 

literature. Section 3 describes the institutional settings. Section 4 presents the data and 

descriptive results. Section 5 presents the empirical strategy. The results are contained in 

Section 6 and discussed in Section 7. In Section 8, we offer concluding remarks. 

2 Literature review 

This article adds to the extensive literature on discriminatory biases in economics, dating 

back to Becker (1957), who introduced the notion of taste-based discrimination to explain 
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differences in employment patterns across black and white people in the United States.3 In 

reality, it is very difficult to identify this type of discrimination (Levitt, 2004). A notable 

example of a well-identified taste-based discrimination in sports-related context relates to 

Szymanski (2000), who showed that some teams in English soccer had a strong taste for hiring 

fewer black players. However, in a competitive market, taste-based discrimination is not 

sustainable because non-discriminatory firms would hire the discriminated (cheap) labor, which 

would eliminate the taste for discrimination. In the case of sports referees, who operate in a 

competitive market, it is very unlikely to find this type of discrimination as well. 

The other main class of economic models in this area involves so-called statistical 

discrimination, as introduced by Phelps (1972) and Arrow (1972). In these models, race (or any 

other discriminatory factor) is taken as a signal of a job market candidate’s performance by an 

employer who is confronted with information asymmetries. In the context of sports, we are 

again unlikely to find any kind of statistical discrimination in the sense presented here, as 

referees do not face information asymmetries when making decisions.  

Finally, the type of discrimination that is more likely to appear in our settings was 

described in detail by Bertrand, Chugh, and Mullainathan (2005). This is the so-called implicit 

discrimination that may arise due to the unconscious association of a social group with one or 

more negative attributes.4 According to Price and Wolfers (2010), such an unconscious 

association may play a role in the type of split-second, high-pressure situations that appear in 

NBA basketball games. The authors found that players have up to 4 percent fewer fouls called 

against them, and score up to 2.5 percent more points, when their race matches that of the 

refereeing crew. Similarly, although less intuitively with regard to the definition of the 

discriminated group, Gallo, Grund and Reade (2013) found that non-white players from 

 
3  The name derives from the fact that the model simply assumes that agents have certain preferences (that is, tastes) for or 

against certain groups of individuals, based on race, for example. For additional references on taste-based discrimination in 

variety of settings, see the comprehensive review of Guryan and Charles (2013). 
4  For additional details, see the comprehensive reviews of Greenwald and Banaji (1995) and Bertrand and Duflo (2017). 
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countries with a GDP per capita below $10,000 are more likely to be given a yellow card in 

English soccer. 

Additionally, previous research has shown nationalistic in-group favoritism in various 

settings. For example, Zitzewitz (2006) found that judges assign significantly higher grades to 

athletes of their own nationality in international ski-jumping and figure-skating competitions. 

More recently, Krumer, Otto and Pawlowski (2022) replicated this result by using a 

significantly larger number of ski-jumping competitions. Sandberg (2018) found a similar result 

in equestrian dressage competitions. Finally, Pope and Pope (2015) showed that soccer referees 

favor their compatriot players by assigning them more beneficial foul calls in UEFA Champions 

League games.5 

Also, several studies relate to linguistic differences in economic environments. For 

example, Eugster, Lalive, Steinhauer, and Zweimüller (2017) showed how cultural attitudes 

toward work can cause consistent differences in length of unemployment between different 

linguistic regions of Switzerland. However, that paper does not claim any in-group favoritism. 

On the other hand, Angerer, Glätzle-Rützler, Lergetporer, and Sutter (2016) conducted an 

experiment based on linguistic differences in a bilingual Northern Italian city, showing in-group 

favoritism among children.6  

Finally, several sports-related papers have examined in-group favoritism on a linguistic 

basis. For example, two studies investigated referees’ decisions in the NHL (ice hockey). In the 

first study, Mongeon and Longley (2015) showed that a crew of two referees from the French-

speaking part of Canada calls for a penalty significantly faster against players from the English-

speaking part of Canada compared to a crew of two “English” Canadian referees. However, 

there are three possible caveats with their findings. Although the authors did not present the 

results of the appropriate tests, the results do not seem to differ from the case in which there 

 
5  See the comprehensive review of Dohmen and Sauermann (2016) on additional types of referee biases. 
6  See also Fidrmuc, Ginsburgh and Weber (2009), who suggested reducing the number of core languages in the EU. 
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was one “English” Canadian and one American referee, suggesting that linguistic differences 

do not drive the effect. In addition, only 3.5 percent of the games were refereed by two referees 

from the French-speaking part of Canada. In their follow-up study that was based on the same 

dataset, Mongeon and Longley (2017) showed that two referees from the English-speaking part 

of Canada call for significantly more penalties against a team with more “English” Canadians 

on the ice, contradicting the possibility of linguistic bias. In addition, Gallo et al. (2013) 

reported no significant effect of linguistic differences between a referee and a player on the 

probability of issuing a yellow card. Finally, Pope and Pope (2015) found no significant 

increase in beneficial foul calls for players who speak the same language as the referee. 

Therefore, the external validity of previous studies on linguistic bias remains an open question, 

and we aim to fill that gap by using a different environment. 

3 Background 

Languages 

Multilingualism is a defining characteristic of Switzerland, reflecting its geographical 

positioning between France, Germany, Austria, Liechtenstein, and Italy. As discussed 

previously, the Swiss Constitution defines four national languages, although the federal 

government’s working languages only comprise German, French, and, to a lesser extent, Italian. 

The languages are geographically distributed to roughly match the country’s immediate 

neighbors, with German to the north, French to the west, and Italian to the south-east (see Figure 

1).  

In Table 1, we show the distribution of languages in Switzerland, based on a survey 

conducted by the Swiss Federal Statistical Office (2019). Respondents were asked to list up to 

three of their main languages. German is the dominant language, with around two-thirds of the 

population declaring it as one of their main languages. French is the second most common, and 

Italian is third. Romansh, in fourth place, is spoken by very few people.  
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Figure 1: Map of languages in Switzerland  

 

Source: wikipedia.org 

Table 1: General data on cantons and population  

Language Cantons  Population % 

German 21 62.63% 

French 7 22.86% 

Italian 2 8.18% 

Romansh 1 0.53% 

English N/A 5.41% 

Others N/A 18.92% 

Notes: The column of cantons represents the number of cantons in which the language is prominent/official. According to the 

survey, respondents listed up to three main languages, which is why the percentages sum to more than 100. 

 

Despite the skewed distribution of languages, Switzerland has made tremendous efforts 

to create harmony between the different linguistic communities. The seven-member Federal 

Council, which serves as the head of the government, is elected to “ensure that the various 

geographical and linguistic regions of the country are appropriately represented” (Art. 175 SR 

101). In addition, children learn a second official language in school; 73 percent of residents in 

the French-speaking region and 92 percent of residents in the German-speaking region speak a 

second national language (Werlen, Baumgartner and Rosenberger, 2011; in Eugster et al., 

2017). Despite efforts to increase unity, there are significant differences in culture between the 

linguistic regions. For example, the aforementioned study by Eugster et al. (2017) exploited the 

sharp change in attitudes toward work that occur along the linguistic border between the 
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German-speaking regions and French- and Italian-speaking ones to show how cultural 

differences may affect unemployment duration. In addition, the divides are particularly 

apparent in voting behavior, which often differs markedly across linguistic areas.7 

Referees in Swiss soccer 

For the purposes of our study, it is important to clearly understand the rules that govern 

the game of soccer, as well as the tournaments in question. According to the Swiss Football 

Association’s (2017) Rules of the Game (SFA.RG), the top two leagues are managed by the 

Swiss Football League, which should ensure some degree of homogeneity between them (Art. 

9 SFA.RG). The in-game rules are defined by the Laws of the Game (IFAB.LG) and set out by 

the International Football Association Board (2017) (Art. 15 SFA.RG). The most relevant laws 

concern the referee’s authority (Law 5 IFAB.LG) and the definition of punishable behavior 

(Law 12 IFAB.LG).  

Law 5.1 IFAB.LG states that there is a single referee, who, similar to Gallo et al. (2013), 

is the main subject of our study. He has full authority in the match, and Law 5.3 IFAB.LG states 

that this referee operates in cooperation with, or on the advice of other match officials. While 

this means that the referees are likely to take the advice of assistant referees into account, they 

still have the final say for any in-game decision. This justifies the article’s focus on the head 

referee. 

In general, fouls can lead to a free kick or penalty being awarded to the opposing team, 

depending on the location of the foul (Laws 12.1, 12.2, 13, and 14 IFAB.LG). Some of these 

fouls can also lead to a caution (yellow card) or removal from the field (red card), depending 

on the severity of the foul (Law 12.3 IFAB.LG). In addition, a yellow card can be given for a 

variety of reasons, including certain vague conditions such as dissent by word or action, 

persistent offenses, and unsporting behavior. Unsporting behavior encompasses a broad range 

 
7 See https://www.swissinfo.ch/eng/society/german-vs-french_the--roesti-divide---a-barrier-that-binds-the-swiss/41193552. 

Last accessed on 07/01/2021. 

https://www.swissinfo.ch/eng/society/german-vs-french_the--roesti-divide---a-barrier-that-binds-the-swiss/41193552
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of unacceptable behavior, including showing a lack of respect for the game. The offenses that 

merit a red card are generally less ambiguous, but include receiving a second yellow card within 

the same match. A player who has been sent off cannot be replaced (Law 3.6 IFAB.LG). In 

addition, the Swiss Football League automatically suspends players who are given a red card 

until further review by a disciplinary judge, who may suspend the player for up to four games.8 

These rules show that referees must make decisions amidst considerable ambiguity, and their 

decisions can have real effects on the game being played as well as future games in the 

tournament.  

The rules governing referee selection are not as transparent as those regarding fouls. In 

particular, it is not clear how referees are selected for any given match. The Swiss Football 

League’s Competition Rules only state that referees are designated by the referee commission 

(Art. 19).9 The same article states that referees are employed and paid by the Swiss Football 

Association. The salaries and payments for each match are generally low, with top salaries of 

24,000 CHF per year and 1,250 CHF per match. Therefore, referees are generally semi-

professional. However, starting in 2018, a few of the most elite referees saw a substantial 

increase in their salaries.10  

4 Data and descriptive results 

Database 

The raw data cover all the games played in the two highest soccer leagues in Switzerland 

– the Super League and the Challenge League – between the 2005/06 and 2018/19 seasons. The 

2005/06 season was chosen as the starting point because there is no earlier data on players’ 

values from the popular website transfermarkt.com (see Sub-section 4.2 for more information). 

The 2018/19 season was chosen as the last season because the Video Assistant Referee (VAR) 

 
8 See http://www.sfl.ch/fr/sfl/droit-licences/droit/droit-disciplinaire/. Last accessed on 07/01/2021. 
9 We contacted the Swiss Football Association (SFV) with the question on the selection process, but did not receive a response. 
10 See https://www.tdg.ch/sports/actu/arbitrage-premier-professionnalisme/story/20793516 . Last accessed on 07/01/2021. 

http://www.sfl.ch/fr/sfl/droit-licences/droit/droit-disciplinaire/
https://www.tdg.ch/sports/actu/arbitrage-premier-professionnalisme/story/20793516
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system was introduced in the 2019/20 season. This system corrects referees’ mistakes in crucial 

decisions related to penalty kicks, goals, and red cards. Moreover, according to Carlos, 

Ezequiel, and Anton (2019), the introduction of VAR also affected the number of yellow cards. 

Additional data sources include sfl.ch, the official website of the Swiss soccer leagues, and 

oddsportal.com, a popular website for betting odds.  

Throughout the investigation period, the number of teams per season in the Super League 

was always 10. However, the number of teams per season in the Challenge League varied over 

the seasons. It had 18 teams between the seasons 2005/06 and 2007/08, then 16 teams between 

the 2008/09 and 2011/12 seasons, and, starting from the 2012/13 season, the number of teams 

per season was reduced to 10. 

We define a team’s major language according to its location. This does not imply that the 

players themselves spoke the team’s major language, but it does have implications for the 

team’s social identity. In addition, the home team’s language is likely to be spoken by the 

majority of the spectators. As shown in Eugster et al. (2017), language borders are sharply 

defined, with the proportion of French speakers jumping from 20 percent in the German-

speaking regions to 85 percent within 5 km of the border. 

The referees’ languages are similarly defined according to location (linguistic area), 

which is again justified by the strong influence of geography on language. Birthplace is 

preferentially used to define language. However, if such data were not available, current 

residence was used instead. The majority of birthplace and residence information was collected 

from transfermarkt.com. For any missing cases, we performed individual web and phonebook 

searches. Most importantly, a representative of the Swiss Football Association (SFV) verified 

all the aforementioned matches between the identity of every referee and his language, 

correcting the languages for three referees, two of whom were bilingual and were therefore 

dropped from the sample.  
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After excluding games that were refereed by foreign and bilingual Swiss referees, 5,010 

games remained. In Table 2, we summarize the distribution of languages across teams and the 

referees, which is roughly in line with the figures for the general population, as presented in 

Table 1. 

Table 2: Games refereed and number of referees, by language  

Language Teams Teams 

(share) 

Referees Referees 

(share) 

Language 

of the 

referee 

(games) 

Language of 

the referee 

(share) 

German 23 60.5% 41 68.3% 3,412 68.1% 

French 11 28.9% 12 20.0% 1,105 22.1% 

Italian 4 10.5% 7 11.7% 493 9.8% 

 

Variables and descriptive statistics 

To estimate the possible effect of a referee’s language, we use nine outcome variables on 

the level of a single game between home and away teams. These include the number of yellow 

or red cards for the home and away teams, as well as the number of points obtained by the home 

and the away teams. We define three other outcome variables as the difference between the 

home and away teams’ number of points and the difference between the away and the home 

team’s number of yellow or red cards. 

We define four different situations, described in the four panels of Table 3: Referee does 

not share the same linguistic area (same language) with both teams (Panel A); Referee shares 

the same language with both teams (Panel B); Referee and only the home team share the same 

language (Panel C); Referee and only the away team share the same language (Panel D).  

In general, the difference between yellow and red cards (defined as away minus home) is 

positive, suggesting that away teams receive more cards than home teams, which is in line with 

previous research.11 However, these differences are lowest when a referee and an away team 

 
11  For example, using laboratory settings, Nevill, Balmer and Williams (2002) determined that crowd noise had a significant 

effect on the probability of issuing a yellow card. Downward and Jones (2007) showed a positive relationship between the 

size of the crowd and the likelihood of getting a yellow card in the English FA Cup. Ponzo and Scoppa (2018) showed a 
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only share the same language (Panel D) and highest when a referee and a home team only share 

the same language (Panel C). Additionally, home teams obtain, on average, more points than 

the away teams, regardless of the referee’s linguistic area, which is in line with the literature on 

home advantage in soccer (e.g., Bryson et al., 2021; Goller and Krumer, 2020; Krumer, 2020; 

Scoppa, 2021, just to mention a few).12 However, the average number of points for home teams, 

in games in which the referee is from the same linguistic region (Panel C) is higher than when 

the referee shares the same linguistic area with the away team (Panel D). 

Following many previous studies, we use teams’ monetary values, obtained from the 

popular soccer website transfermarkt.com, as proxies of ability.13 We see that in Panels A, C, 

and D, most of the games represent the Challenge League, which had more games due to the 

larger number of teams over the years. However, when a referee shared the same language with 

both teams (Panel B), the majority of games are from the Super League. This explains the large 

market values of the teams in Panel B compared to the other panels.14 We also see that, in Panel 

C, home teams’ values were higher than the away teams’ values. However, in Panel D it is the 

other way around. 

Finally, as found previously in the literature, the home advantage is affected by attendance 

level.15 Therefore, we create measures to reflect match attendance. We use both attendance and 

attendance as a share of the capacity of the stadium, which is the ratio between the number of 

viewers in a match and the maximal possible capacity of the respective stadium. Similarly to 

 
significantly larger number of cards against away teams in games between teams from the same city that shared the same 

stadium in Italian Serie A.  
12  Note that the winning team receives three points, while the losing team gets no points. In case of a draw, each team gets one 

point. 
13 See Peeters (2018), who showed that forecasts of international soccer results, based on Transfermarkt’s evaluations, are 

more accurate than those based on standard predictors, such as FIFA ranking and ELO rating. 
14  Several teams were punished in the form of a points reductions for violating financial rules, which explains the existence of 

negative pre-game tournament points. 
15 Pettersson-Lidbom and Priks (2010) found a significant home bias of referees in games in which spectators were present, 

compared to games with no spectators in the Italian Serie A. More recently, several studies compared games during the 

COVID-19 pandemic with those before the pandemic. For example, Bryson et al. (2021) found that fewer cards were 

awarded to the away teams in games that were played behind closed doors during the COVID-19 pandemic, whereas Scoppa 

(2021) also found a significantly lower home advantage in terms of the number of points. 
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the case of teams’ values, attendance and share of capacity are unlikely to be the same between 

the four cases. 

Table 3: Descriptive statistics 

Variable Mean Standard deviation Minimum Maximum 

Panel A: Referee does not share the same language with both teams 

Home team yellow cards 2.03 1.21 0 6 

Away team yellow cards 2.35 1.31 0 7 

Away-home difference in yellow cards 0.32 1.70 -5 6 

Home team red cards 0.11 0.33 0 2 

Away team red cards 0.15 0.39 0 2 

Away-home difference in red cards 0.04 0.49 -2 2 

Home team points earned 1.61 1.32 0 3 

Away team points earned 1.15 1.28 0 3 

Home-away difference in points earned 0.46 2.57 -3 3 

Home team market value CHF 10,400,000 CHF 10,300,000 CHF 950,000 CHF 83,500,000 

Away team market value CHF 10,900,000 CHF 10,800,000 CHF 950,000 CHF 90,700,000 

Super League 0.36 0.48 0 1 

Home team pre-game tournament points 22.79 16.69 0 85 

Away team pre-game tournament points 22.89 16.36 0 79 

Home team pre-game tournament ranking 6.89 4.24 1 18 

Away team pre-game tournament ranking 6.83 4.28 1 18 

Stadium capacity 13,078 8,942 2,018 38,512 

Attendance 5,048 6,483 111 35,171 

Attendance as share of capacity 0.32 0.24 0.011 1 

Round in the season 17.58 9.97 1 36 

Weekday 5.78 1.44 1 7 

Observations 1,637 

Panel B: Referee shares the same language with both teams  

Home team yellow cards 1.97 1.24 0 6 

Away team yellow cards 2.26 1.31 0 7 

Away-home difference in yellow cards 0.29 1.70 -5 6 

Home team red cards 0.09 0.30 0 3 

Away team red cards 0.14 0.37 0 3 

Away-home difference in red cards 0.05 0.47 -3 3 

Home team points earned 1.61 1.33 0 3 

Away team points earned 1.15 1.29 0 3 

Home-away difference in points earned 0.46 2.59 -3 3 

Home team market value CHF 18,100,000 CHF 17,400,000 CHF 950,000 CHF 90,700,000 

Away team market value CHF 17,500,000 CHF 17,300,000 CHF 950,000 CHF 90,700,000 

Super League 0.61 0.49 0 1 

Home team pre-game tournament points 23.81 17.19 0 88 

Away team pre-game tournament points 23.87 17.29 -3 88 

Home team pre-game tournament ranking 6.02 3.65 1 18 

Away team pre-game tournament ranking 5.98 3.64 1 18 

Stadium capacity 16,476 10,615 2,018 38,512 

Attendance 7,987 7,869 150 34,231 

Attendance as share of capacity 0.42 0.24 0.009 1 

Round in the season 18.00 10.27 1 36 

Weekday 5.84 1.44 1 7 

Observations 1,513 

Panel C: Referee and home team only share the same language 

Home team yellow cards 1.89 1.28 0 7 

Away team yellow cards 2.43 1.30 0 7 

Away-home difference in yellow cards 0.54 1.72 -6 7 

Home team red cards 0.09 0.31 0 2 

Away team red cards 0.15 0.39 0 3 

Away-home difference in red cards 0.06 0.49 -2 3 

Home team points earned 1.70 1.32 0 3 

Away team points earned 1.06 1.26 0 3 

Home-away difference in points earned 0.64 2.55 -3 3 

Home team market value CHF 12,300,000 CHF 14,700,000 CHF 950,000 CHF 90,700,000 

Away team market value CHF 10,000,000 CHF 9,600,000 CHF 950,000 CHF 65,400,000 

Super League 0.35 0.48 0 1 

Home team pre-game tournament points 23.07 16.51 0 78 

Away team pre-game tournament points 21.05 15.22 0 73 

Home team pre-game tournament ranking 6.84 4.19 1 18 

Away team pre-game tournament ranking 7.55 4.22 1 18 

Stadium capacity 13,260 9,364 2,018 38,512 

Attendance 4,693 6,248 100 35,171 
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Attendance as share of capacity 0.28 0.21 0.004 1 

Round in the season 17.63 10.06 1 36 

Weekday 5.82 1.34 1 7 

Observations 958 

Panel D: Referee and away team only share the same language  

Home team yellow cards 2.14 1.23 0 7 

Away team yellow cards 2.19 1.23 0 6 

Away-home difference in yellow cards 0.05 1.60 -5 5 

Home team red cards 0.10 0.32 0 3 

Away team red cards 0.11 0.32 0 2 

Away-home difference in red cards 0.003 0.45 -2 2 

Home team points earned 1.43 1.31 0 3 

Away team points earned 1.31 1.30 0 3 

Home-away difference in points earned 0.13 2.58 -3 3 

Home team market value CHF 10,500,000 CHF 10,100,000 CHF 950,000 CHF 77,800,000 

Away team market value CHF 12,800,000 CHF 14,800,000 CHF 950,000 CHF 90,700,000 

Super League 0.37 0.48 0 1 

Home team pre-game tournament points 20.89 14.85 0 72 

Away team pre-game tournament points 23.47 16.58 0 77 

Home team pre-game tournament ranking 7.70 4.05 1 18 

Away team pre-game tournament ranking 6.56 4.06 1 18 

Stadium capacity 13,038 8,037 2,018 38,512 

Attendance 3,576 4,142 130 36,000 

Attendance as share of capacity 0.26 0.21 0.008 0.96 

Round in the season 17.74 10.05 1 36 

Weekday 5.80 1.47 1 7 

Observations 902 

 

5 Empirical Strategy 

We are interested in learning the effect of having a referee from the same linguistic area 

as one or both teams on the allocation of yellow and red cards, as well as on the number of 

points achieved by each team. Obviously, a naïve approach of correlating a dummy variable of 

having a referee from the same linguistic area as one or both teams with the number of yellow 

or red cards, or the number of points, will yield biased and inconsistent estimates. This is 

because teams’ abilities, as measured by teams’ values, attendance levels, and even the league’s 

level, differ between the cases, as illustrated in the previous section. Moreover, an individual 

referee’s unobserved preferences (such as leniency or strictness) may also affect the results. 

Furthermore, referees’ preferences may vary over the years due to different preparations 

between seasons, experience or seniority, as represented by accreditation to referee 

international games.16 Therefore, the different sources of unobserved heterogeneity need to be 

taken into account. 

 
16 See Gschwend and Krumer (2021) for a discussion on the importance of fixed effects over a short period of time in 

professional sport. 
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Our panel data follows the same referees over time, which allows us to use a fixed-effects 

model that controls for differences between the referees. Therefore, we can use referee-per-

season fixed effects. This means that our specification allows us to test the effect of having a 

referee from the same linguistic area by exploiting the variability of the home and away teams 

across different games of the same season for a given referee. The basic specification takes the 

following form:  

(1) 𝑌𝑖𝑡𝑗 = 𝑎1 ∙ 𝑅𝑒𝑓𝐵𝑜𝑡ℎ𝑖𝑡𝑗 + 𝑎2 ∙ 𝑅𝑒𝑓𝐻𝑜𝑚𝑒𝑖𝑡𝑗 + 𝑎3 ∙ 𝑅𝑒𝑓𝐴𝑤𝑎𝑦𝑖𝑡𝑗 + 𝑎4 ∙ 𝑋𝑖𝑡𝑗 + 𝜇𝑗𝑡 + 𝜀𝑖𝑡𝑗 , 

where 𝑌𝑖𝑡𝑗 is one of the nine outcome variables that were described in the previous section that 

relate to the number of yellow/red cards for the home or the away team, or the number of points 

obtained by the home or the away team in game i of season t that was refereed by referee j. 

𝑅𝑒𝑓𝐵𝑜𝑡ℎ𝑖𝑡𝑗 is a dummy variable that receives the value of one if a referee shares the same 

language with both teams. 𝑅𝑒𝑓𝐻𝑜𝑚𝑒𝑖𝑡𝑗 is a dummy variable that receives the value of one if a 

referee shares the same language with the home team only. Finally, 𝑅𝑒𝑓𝐴𝑤𝑎𝑦𝑖𝑡𝑗 is a dummy 

variable that receives the value of one if a referee shares the same language with the away team 

only, implying that our reference group is the group of games in which none of the teams share 

the same language with the referee. To control for idiosyncratic tendencies across referees, we 

use referee-per-season fixed effects, which is denoted by 𝜇𝑗𝑡. As Table 3 shows, teams’ values, 

attendance levels, and even the league’s level are likely to differ between the cases. Therefore, 

our set of controls, 𝑋𝑖𝑡𝑗, includes the teams’ Transfermarkt values, their number of points and 

ranking before the respective game, stadium capacity, the number of spectators, and attendance 

as the share of capacity. In addition, following the findings in Krumer and Lechner (2018) and 

Goller and Krumer (2020), who showed the importance of the weekdays in professional soccer, 

we use weekdays’ dummies. Finally, we control for the level of the league (that is, Super League 

or Challenge League) and the round of the tournament.  
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In addition, it is important to refer to the referee selection process. As explained in Section 

3.2, we only know that referees are chosen by a committee. However, the selection criteria are 

not publicly known. Assuming the committee is interested in ensuring refereeing fairness and 

quality, the relevant criteria would be a referee’s skills and experience, and the ability to avoid 

potential conflicts of interest. It is not clear if language itself is taken into account as a source 

of conflict of interest, but the selection process should ensure that possible linguistic 

discrimination is not simply due to outright corruption. On the other hand, if teams try to bribe 

referees, they could choose referees from their own linguistic region. Such a scenario could be 

the main driver of the observed effects. However, given the absence of any evidence for bribing 

referees on a linguistic basis in Swiss soccer, we assume that such a scenario is very unlikely. 

Therefore, our analyses are based on the assumption that the variables of teams’ values, 

positions, and the number of points before the respective game, along with referee-per-season 

fixed effects, and the league’s level, capture the selection process of referees into specific 

games. 

Finally, it is important to note that given that the number of yellow or red cards is a count 

variable, Poisson regression is a natural candidate for the analysis, as it is one of the few 

nonlinear models that can deal with fixed effects (Greene, 2004). Estimation is done by 

maximum likelihood. However, since the equi-dispersion assumption (that is, conditional 

variance is equal to conditional mean) is unlikely to hold, we treat it as a (consistent) Pseudo-

Maximum Likelihood (PML) estimator, with the necessary adjustments for computing the 

standard errors.17 Following the seminal work of Santos Silva and Tenreyro (2006), this 

estimator is widely applied in the gravity model used in the international trade literature. Similar 

to our study, this literature field must deal with issues of heteroscedasticity, the inflation of 

 
17 The Poisson PML is also called the Quasi Maximum Likelihood Estimator. 



 

18 
 

zeros in the outcome, and the use of different fixed effects.18 19 Furthermore, according to 

Wooldridge (2009, p 600): “If we are interested in the effects of the xj on the mean response, 

there is little reason to go beyond Poisson regression.” Finally, when the outcome variable is 

the difference between the yellow/red cards or each team’s points, we use a linear model (OLS), 

since using Poisson PML is not possible because of the existence of negative values. 

6 Results 

Yellow cards 

In Table 4, we present the results of the fixed-effects estimates regarding yellow cards. It 

is important to note that the marginal effects of the Poisson PML depend on fixed effects, and 

we do not have consistent estimates for them. The only identified findings in the Poisson PML 

are the sign and p-value. Nevertheless, we present average marginal effects to give some idea 

of the possible size of the effect, not just its sign and significance. However, we only refer to 

these marginal effects as approximate.  

In Panel A of Table 4, we use the number of yellow cards of the home team as an outcome 

variable. The findings suggest that home teams benefit from having a referee from their 

linguistic area. For example, when using all the data, the results presented in Column (1) show 

that referees who share the same linguistic area with both teams (𝑅𝑒𝑓𝐵𝑜𝑡ℎ) issue 

approximately 0.16 fewer yellow cards to the home teams than referees who share the linguistic 

area with none of the teams (baseline). Similarly, referees who share the same language only 

with the home team (𝑅𝑒𝑓𝐻𝑜𝑚𝑒) issue approximately 0.18 fewer yellow cards to the home 

teams compared to the baseline. Both results are significant at the 5 percent level. However, 

compared to the baseline, we find no significant difference in yellow cards issued to the home 

teams by referees who share the same language only with the away team (𝑅𝑒𝑓𝐴𝑤𝑎𝑦). This is 

 
18  Also see Santos Silva and Tenreyro (2011), who showed that the Poisson-PML estimator allows for a large fraction of zeros 

in the data. 
19  All the estimations were performed via the ppml command in Stata. See http://personal.lse.ac.uk/tenreyro/lgw.html for 

additional information on the ppml command. Last accessed on 07/01/2021.  

http://personal.lse.ac.uk/tenreyro/lgw.html
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an encouraging result because it suggests that there is no intentional bias in favor of the only 

team that shares the same language with the referee. 

Moreover, we find that 𝑅𝑒𝑓𝐻𝑜𝑚𝑒 is significantly different from 𝑅𝑒𝑓𝐴𝑤𝑎𝑦, suggesting 

that referees who share the same linguistic area only with the home team issue approximately 

0.2 fewer yellow cards to the home team than referees who share the same language only with 

the away team. We also find that referees that share the same linguistic area with both teams 

issue approximately 0.18 fewer yellow cards to the home team than referees who share the same 

linguistic area only with the away team. Both differences are significant at the 1 percent level. 

However, we find no significant difference in yellow cards between 𝑅𝑒𝑓𝐻𝑜𝑚𝑒 and 𝑅𝑒𝑓𝐵𝑜𝑡ℎ. 

In addition, given that the allocation of referees may differ between the leagues, as shown 

in Table 3, we execute a similar analysis for each league separately. In Column (2) of Panel A, 

we present the results for the Super League only. We see that, overall, the size and the sign of 

the coefficients resemble the findings in Column (1), although the statistical significance varies 

in several cases. It is worth noting that referees who share the same linguistic area only with 

the home team issue approximately 0.3 fewer yellow cards than the referees who share the same 

language only with the away team. This is 50 percent more than in the analyses with all the data 

presented in Column (1). To put this result into perspective, it equals almost 25 percent of the 

standard deviation for the number of yellow cards for the home teams, which is not negligible. 

The result of the comparison between 𝑅𝑒𝑓𝐵𝑜𝑡ℎ and 𝑅𝑒𝑓𝐴𝑤𝑎𝑦 is very similar to Column 

(1). However, the main difference between the results in Columns (1) and (2) is that, compared 

to the analyses of all the data, in the Super League, referees who share the same linguistic area 

with the home team only (𝑅𝑒𝑓𝐻𝑜𝑚𝑒) issue significantly fewer yellow cards to the home teams 

than referees who share the same linguistic area with both teams (𝑅𝑒𝑓𝐵𝑜𝑡ℎ).  
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Table 4: FE estimates of having a referee from the same language area on yellow cards 

Panel A: Home Yellow Cards as an outcome variable (Poisson PML approximate marginal effect) 

  (1) (2) (3) 

Variables All data 

Super 

League 

Challenge 

League 

Referee shares the same language with both teams (𝑅𝑒𝑓𝐵𝑜𝑡ℎ) -0.157** -0.169 -0.159*  

 (0.067) (0.152) (0.083)  

Referee and home team only share the same language (𝑅𝑒𝑓𝐻𝑜𝑚𝑒) -0.181** -0.309* -0.113  

 (0.073) (0.167) (0.082) 

Referee and away team only share the same language (𝑅𝑒𝑓𝐴𝑤𝑎𝑦) 0.019 -0.010 0.015 

 (0.062) (0.139) (0.076) 

𝐻0: 𝑅𝑒𝑓𝐻𝑜𝑚𝑒 − 𝑅𝑒𝑓𝐴𝑤𝑎𝑦 = 0  

(p-val) 

-0.200*** 

(0.001) 

-0.299*** 

(0.001) 

-0.128 

(0.131) 

𝐻0: 𝑅𝑒𝑓𝐻𝑜𝑚𝑒 − 𝑅𝑒𝑓𝐵𝑜𝑡ℎ = 0  

(p-val) 
-0.024 

(0.686) 

-0.140** 

(0.041) 

0.046 

(0.625) 

𝐻0: 𝑅𝑒𝑓𝐵𝑜𝑡ℎ − 𝑅𝑒𝑓𝐴𝑤𝑎𝑦 = 0  

(p-val) 
-0.176*** 

(0.003) 

-0.159** 

(0.026) 

-0.174** 

(0.030) 

Observations 5,009 2,189 2,820 

Panel B: Away Yellow Cards as an outcome variable (Poisson PML approximate marginal effect) 

  (1) (2) (3) 

Variables All data 

Super 

League 

Challenge 

League 

Referee shares the same language with both teams (𝑅𝑒𝑓𝐵𝑜𝑡ℎ) -0.299*** -0.199 -0.354*** 

 (0.063) (0.137) (0.090) 

Referee and home team only share the same language (𝑅𝑒𝑓𝐻𝑜𝑚𝑒) -0.016 -0.000 -0.002 

 (0.059) (0.161) (0.073) 

Referee and away team only share the same language (𝑅𝑒𝑓𝐴𝑤𝑎𝑦) -0.196*** -0.133 -0.226*** 

 (0.070) (0.147) (0.079) 

𝐻0: 𝑅𝑒𝑓𝐻𝑜𝑚𝑒 − 𝑅𝑒𝑓𝐴𝑤𝑎𝑦 = 0  

(p-val) 

0.180*** 

(0.000) 

0.133 

(0.186) 

0.224*** 

(0.000) 

𝐻0: 𝑅𝑒𝑓𝐻𝑜𝑚𝑒 − 𝑅𝑒𝑓𝐵𝑜𝑡ℎ = 0  

(p-val) 
0.283*** 

(0.000) 

0.199*** 

(0.004) 

0.352*** 

(0.000) 

𝐻0: 𝑅𝑒𝑓𝐵𝑜𝑡ℎ − 𝑅𝑒𝑓𝐴𝑤𝑎𝑦 = 0  

(p-val) 
-0.103* 

(0.053) 

-0.066 

(0.475) 

-0.128* 

(0.096) 

Observations 5,010 2,189 2,821 

Panel C: Away-Home Yellow Cards as an outcome variable (OLS)    

  (1) (2) (3) 

Variables All data 

Super 

League 

Challenge 

League 

Referee shares the same language with both teams (𝑅𝑒𝑓𝐵𝑜𝑡ℎ) -0.138 -0.022 -0.201 

 (0.094) (0.231) (0.127) 

Referee and home team only share the same language (𝑅𝑒𝑓𝐻𝑜𝑚𝑒) 0.167* 0.307 0.108 

 (0.091) (0.240) (0.088) 

Referee and away team only share the same language (𝑅𝑒𝑓𝐴𝑤𝑎𝑦) -0.215** -0.136 -0.246** 

 (0.095) (0.238) (0.112) 

𝐻0: 𝑅𝑒𝑓𝐻𝑜𝑚𝑒 − 𝑅𝑒𝑓𝐴𝑤𝑎𝑦 = 0  

(p-val) 

0.382*** 

(0.000) 

0.443*** 

(0.000) 

0.354*** 

(0.001) 

𝐻0: 𝑅𝑒𝑓𝐻𝑜𝑚𝑒 − 𝑅𝑒𝑓𝐵𝑜𝑡ℎ = 0  

(p-val) 
0.305*** 

(0.000) 

0.329*** 

(0.001) 

0.309*** 

(0.009) 

𝐻0: 𝑅𝑒𝑓𝐵𝑜𝑡ℎ − 𝑅𝑒𝑓𝐴𝑤𝑎𝑦 = 0  

(p-val) 
0.077 

(0.258) 

0.114 

(0.254) 

0.045 

(0.647) 

Observations 5,010 2,189 2,821 
Notes: Column (1) represents all the data, Columns (2) and (3) represent data from the Super League and the Challenge League, respectively. 

The reference group is games in which none of the teams share the same language with the referee. All the regressions include referee-per-
season dummies, the teams’ Transfermarkt values, their number of points and ranking before the respective game, stadium capacity, the 

number of spectators, attendance as the share of capacity, weekday dummies, a Super League dummy (only in Column 1), and the round of 

the tournament. Clustered standard errors at the referee level are presented in parentheses. *** p<0.01, ** p<0.05, * p<0.1. 
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The results for the Challenge League presented in Column (3) of Panel A of Table 4 trend 

in the same direction but are usually not significant at conventional levels. The only significant 

differences are found between the referees who share the same language with both teams, who 

issue 0.16 fewer yellow cards against home teams compared to the baseline. We also find a 

significant difference between 𝑅𝑒𝑓𝐵𝑜𝑡ℎ and 𝑅𝑒𝑓𝐴𝑤𝑎𝑦, suggesting that referees who share the 

same language only with the away team issue 0.17 more yellow cards to the home teams than 

referees who share the same linguistic area with both teams. 

In Panel B of Table 4, we use the number of yellow cards of the away teams as an outcome 

variable. As previously, the results suggest that teams benefit from having a referee from their 

own linguistic area. As evidence, when using all data (Column 1), we find that an away team 

receives approximately 0.3 fewer yellow cards when a referee shares the same linguistic area 

with both teams compared to the baseline. Also, an away team benefits from 0.2 fewer yellow 

cards when only the away team shares the same language with the referee compared to the 

baseline. However, compared to the baseline, we find no significant difference in yellow cards 

issued to the away teams by referees who share the same language only with the home team 

(𝑅𝑒𝑓𝐻𝑜𝑚𝑒). Thus, similar to the case with the coefficient of 𝑅𝑒𝑓𝐴𝑤𝑎𝑦 in Column (1) of Panel 

A, this result suggests that there is no intentional bias in favor of the only team that shares the 

same language with the referee. 

We also find that an away team receives approximately 0.18 more yellow cards when a 

referee shares the same linguistic area only with the home team than when a referee shares the 

same linguistic area only with the away team. The size of the effect is even larger (0.28) when 

comparing between the referees who share the same language only with the home team and 

referees who share the same language with both teams. Surprisingly, away teams receive fewer 

yellow cards from referees who share the same language with both teams than from referees 

who share the same language only with the away team, which serves as further evidence of non-

intentional bias. The results for the Challenge League presented in Column (3) are very similar 
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to those that represent all the data. The results in the Super League are also in the same direction, 

but not always significant at conventional levels (Column 2). 

In Panel C of Table 4, we show that the gap in yellow cards between the away and the 

home teams is also affected by linguistic similarities between a referee and the teams. When 

analyzing all the data, as presented in Column (1), we find that, compared to the baseline, the 

gap in yellow cards is significantly larger when a referee shares the same language only with 

the home team and significantly lower when a referee shares the same language only with the 

away team. Moreover, the gap between the yellow cards between the away and the home teams 

is 0.38 larger when a referee shares the same linguistic area only with the home team than when 

a referee shares the same language only with the away team. Similarly, away teams receive 0.31 

more yellow cards than the home teams when the referee shares the same linguistic area only 

with the home team than when the referee shares the same language with both teams. The size 

of the effects is apparently quite large. This is because the mean difference between the yellow 

cards of the away and the home teams when the referee shares the same linguistic area with 

none or both of the teams are 0.32 and 0.29, respectively (see Panels A and B of Table 3). The 

results for the Super League and Challenge League presented in Columns (2) and (3), 

respectively, are in the same direction as the ones that represent all the data.  
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Table 5: FE estimates of having a referee from the same language area on red cards 

Panel A: Home Red Cards as an outcome variable (Poisson PML approximate marginal effect) 

  (1) (2) (3) 

Variables All data 

Super 

League 

Challenge 

League 

Referee shares the same language with both teams (𝑅𝑒𝑓𝐵𝑜𝑡ℎ) -0.027 -0.014 -0.002  

 (0.020) (0.039) (0.032)  

Referee and home team only share the same language (𝑅𝑒𝑓𝐻𝑜𝑚𝑒) -0.021 -0.031 -0.013  

 (0.014) (0.043) (0.022) 

Referee and away team only share the same language (𝑅𝑒𝑓𝐴𝑤𝑎𝑦) -0.019 0.016 -0.037 

 (0.017) (0.039) (0.031) 

𝐻0: 𝑅𝑒𝑓𝐻𝑜𝑚𝑒 − 𝑅𝑒𝑓𝐴𝑤𝑎𝑦 = 0  

(p-val) 

-0.002 

(0.872) 

-0.047 

(0.188) 

0.024 

(0.387) 

𝐻0: 𝑅𝑒𝑓𝐻𝑜𝑚𝑒 − 𝑅𝑒𝑓𝐵𝑜𝑡ℎ = 0  

(p-val) 
0.006 

(0.783) 

-0.017 

(0.596) 

-0.011 

(0.705) 

𝐻0: 𝑅𝑒𝑓𝐵𝑜𝑡ℎ − 𝑅𝑒𝑓𝐴𝑤𝑎𝑦 = 0  

(p-val) 
-0.008 

(0.707) 

-0.030 

(0.328) 

0.035 

(0.299) 

Observations 4,019 1,609 1,766 

Panel B: Away Red Cards as an outcome variable (Poisson PML approximate marginal effect) 

  (1) (2) (3) 

Variables All data 

Super 

League 

Challenge 

League 

Referee shares the same language with both teams (𝑅𝑒𝑓𝐵𝑜𝑡ℎ) -0.029 -0.035 -0.037 

 (0.023) (0.052) (0.034) 

Referee and home team only share the same language (𝑅𝑒𝑓𝐻𝑜𝑚𝑒) -0.006 0.027 -0.027 

 (0.019) (0.041) (0.026) 

Referee and away team only share the same language (𝑅𝑒𝑓𝐴𝑤𝑎𝑦) -0.060*** -0.072** -0.069** 

 (0.017) (0.036) (0.028) 

𝐻0: 𝑅𝑒𝑓𝐻𝑜𝑚𝑒 − 𝑅𝑒𝑓𝐴𝑤𝑎𝑦 = 0  

(p-val) 

0.054*** 

(0.002) 

0.099** 

(0.013) 

0.042 

(0.164) 

𝐻0: 𝑅𝑒𝑓𝐻𝑜𝑚𝑒 − 𝑅𝑒𝑓𝐵𝑜𝑡ℎ = 0  

(p-val) 
0.023 

(0.224) 

0.062** 

(0.034) 

0.010 

(0.741) 

𝐻0: 𝑅𝑒𝑓𝐵𝑜𝑡ℎ − 𝑅𝑒𝑓𝐴𝑤𝑎𝑦 = 0  

(p-val) 
0.031 

(0.112) 

0.037 

(0.415) 

0.032 

(0.422) 

Observations 4,491 1,748 2,191 

Panel C: Away-Home Red Cards as an outcome variable (OLS)    

  (1) (2) (3) 

Variables All data 

Super 

League 

Challenge 

League 

Referee shares the same language with both teams (𝑅𝑒𝑓𝐵𝑜𝑡ℎ) -0.002 -0.018 -0.022 

 (0.022) (0.040) (0.031) 

Referee and home team only share the same language (𝑅𝑒𝑓𝐻𝑜𝑚𝑒) 0.016 0.049 -0.012 

 (0.021) (0.040) (0.024) 

Referee and away team only share the same language (𝑅𝑒𝑓𝐴𝑤𝑎𝑦) -0.030 -0.053 -0.030 

 (0.019) (0.037) (0.026) 

𝐻0: 𝑅𝑒𝑓𝐻𝑜𝑚𝑒 − 𝑅𝑒𝑓𝐴𝑤𝑎𝑦 = 0  

(p-val) 

0.046** 

(0.023) 

0.102*** 

(0.005) 

0.018 

(0.451) 

𝐻0: 𝑅𝑒𝑓𝐻𝑜𝑚𝑒 − 𝑅𝑒𝑓𝐵𝑜𝑡ℎ = 0  

(p-val) 
0.018 

(0.316) 

0.067*** 

(0.006) 

0.010 

(0.743) 

𝐻0: 𝑅𝑒𝑓𝐵𝑜𝑡ℎ − 𝑅𝑒𝑓𝐴𝑤𝑎𝑦 = 0  

(p-val) 
0.028 

(0.197) 

0.035 

(0.384) 

0.008 

(0.779) 

Observations 5,010 2,189 2,821 

Notes: See the notes for Table 4. Clustered standard errors at the referee level are presented in parentheses. *** p<0.01, ** 

p<0.05, * p<0.1. 
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Red cards 

In Table 5, we present the results of a similar analysis, but with red cards. As Panel A 

shows, the number of red cards of the home team is not affected by linguistic similarities 

between the teams and the referee. However, Panel B indicates that away teams benefit most 

when a referee arrives from their own linguistic area compared to the baseline. In this case, the 

away teams receive significantly fewer red cards, ranging between approximately 0.06 and 0.07 

regardless of the dataset, as seen in Columns (1)–(3) of Panel B. In addition, in the Super 

League, the away teams receive approximately 0.1 more red cards when a referee shares the 

same linguistic area with only the home team than when the referee shares the same linguistic 

area with only the away team. This estimate is significant at the 5 percent level and amounts to 

approximately 26 percent of the standard deviation of the away teams’ red cards, which is not 

negligible. In addition, and again only in the Super League, we find that away teams receive 

0.06 more red cards when a referee shares the same linguistic area only with the home team 

than when a referee shares the same language with both teams. 

In the same spirit, we find that the difference in red cards between the away and the home 

teams is significantly affected by linguistic similarity between the referee and one of the teams, 

but, again, only in the Super League (Column 2 of Panel C). More specifically, the estimate of 

the effect is 0.1 red cards when comparing referees who share the same language with only 

home and only away teams. Similarly, the estimate of the effect is 0.07 red cards when 

comparing referees who share the same language with only home and both teams. Both results 

are significant at the 1 percent level. 

Points 

In Table 6, we present the results of a similar analysis as with the cards, but with points 

per game as outcome variables. Unlike in earlier findings, the results with points are less 

consistent. In none of the cases are the coefficients of  𝑅𝑒𝑓𝐻𝑜𝑚𝑒 and 𝑅𝑒𝑓𝐵𝑜𝑡ℎ significant, and 
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only once is the coefficient of 𝑅𝑒𝑓𝐴𝑤𝑎𝑦 is significant at the 10 percent level (Column 3 of 

Panel A). 

The only consistent result and only for the Super League relates to the games in which 

referees share the same linguistic area only with the home team compared to games in which 

referees share the same linguistic area with both teams. In these cases, home teams achieve 

approximately 0.21 points more (Column 2 of Panel A), which is more or less equivalent to the 

finding that away teams achieve approximately 0.22 points less (Column 2 of Panel B). 

Consequently, the gap between the home and away teams’ points is larger by 0.41 points 

(Column 2 of Panel C). All the results are significant at the 5 percent level. It is also important 

to mention that the difference between 𝑅𝑒𝑓𝐻𝑜𝑚𝑒 and 𝑅𝑒𝑓𝐴𝑤𝑎𝑦 in Column (2) of Panel C is 

0.34; however, despite the relatively large size of the effect, it is not significant at conventional 

level (p=0.15). This non-significant result adds to the ongoing discussion about the usage and 

interpretation of the p-value. For example, Ziliak and McCloskey (2008) discussed that the fit 

or statistical significance is not the same as scientific importance or economic sense.20 

To put our results into perspective, every point is important in a tight league when teams 

are competing for a place in European tournaments, with the potential for large monetary 

prizes.21 For example, in the 2018–19 season, only three of the four teams with the same number 

of points qualified for the UEFA Europa League tournament (FC Lugano, FC Luzern, and FC 

Thun). The remaining team, FC St. Gallen, did not qualify because it had a worse goal-

difference, which was the next tiebreaker criterion.  

 

 

 

 
20  For additional discussion, see the American Statistical Association’s statement on p-values (Wasserstein and Lazar, 2016).  
21  A win in the group stage of the UEFA Europa League is worth €360,000. A qualification from the group stage is worth an 

additional €800,000, not counting revenue from TV rights and attendance. For more details, see Krumer (2020).  
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Table 6: FE estimates of having a referee from the same language area on points 

Panel A: Home points as an outcome variable (Poisson PML approximate marginal effect) 

  (1) (2) (3) 

Variables All data 

Super 

League 

Challenge 

League 

Referee shares the same language with both teams (𝑅𝑒𝑓𝐵𝑜𝑡ℎ) -0.041 -0.085 -0.004 

 (0.067) (0.124) (0.084) 

Referee and home team only share the same language (𝑅𝑒𝑓𝐻𝑜𝑚𝑒) 0.027 0.124 -0.039 

 (0.076) (0.143) (0.094) 

Referee and away team only share the same language (𝑅𝑒𝑓𝐴𝑤𝑎𝑦) -0.090 -0.040 -0.135* 

 (0.070) (0.138) (0.080) 

𝐻0: 𝑅𝑒𝑓𝐻𝑜𝑚𝑒 − 𝑅𝑒𝑓𝐴𝑤𝑎𝑦 = 0  

(p-val) 

0.117* 

(0.063) 

0.164 

(0.182) 

0.096 

(0.239) 

𝐻0: 𝑅𝑒𝑓𝐻𝑜𝑚𝑒 − 𝑅𝑒𝑓𝐵𝑜𝑡ℎ = 0  

(p-val) 

0.068 

(0.271) 

0.209** 

(0.029) 

-0.035 

(0.619) 

𝐻0: 𝑅𝑒𝑓𝐵𝑜𝑡ℎ − 𝑅𝑒𝑓𝐴𝑤𝑎𝑦 = 0  

(p-val) 

0.049 

(0.431) 

-0.045 

(0.634) 

0.131 

(0.112) 

Observations 5,008 2,182 2,818 

Panel B: Away points as an outcome variable (Poisson PML approximate marginal effect) 

  (1) (2) (3) 

Variables All data 

Super 

League 

Challenge 

League 

Referee shares the same language with both teams (𝑅𝑒𝑓𝐵𝑜𝑡ℎ) 0.053 0.107 0.080 

 (0.063) (0.105) (0.081) 

Referee and home team only share the same language (𝑅𝑒𝑓𝐻𝑜𝑚𝑒) -0.013 -0.115 0.064 

 (0.063) (0.126) (0.086) 

Referee and away team only share the same language (𝑅𝑒𝑓𝐴𝑤𝑎𝑦) 0.067 0.074 0.068 

 (0.060) (0.118) (0.069) 

𝐻0: 𝑅𝑒𝑓𝐻𝑜𝑚𝑒 − 𝑅𝑒𝑓𝐴𝑤𝑎𝑦 = 0  

(p-val) 

-0.080 

(0.139) 

-0.189 

(0.132) 

-0.004 

(0.952) 

𝐻0: 𝑅𝑒𝑓𝐻𝑜𝑚𝑒 − 𝑅𝑒𝑓𝐵𝑜𝑡ℎ = 0  

(p-val) 

-0.066 

(0.235) 

-0.222** 

(0.042) 

-0.016 

(0.807) 

𝐻0: 𝑅𝑒𝑓𝐵𝑜𝑡ℎ − 𝑅𝑒𝑓𝐴𝑤𝑎𝑦 = 0  

(p-val) 

-0.014 

(0.820) 

0.033 

(0.717) 

0.012 

(0.877) 

Observations 5,003 2,187 2,805 

Panel C: Home-Away points as an outcome variable (OLS)    

  (1) (2) (3) 

Variables All data 

Super 

League 

Challenge 

League 

Referee shares the same language with both teams (𝑅𝑒𝑓𝐵𝑜𝑡ℎ) -0.089 -0.178 -0.074 

 (0.128) (0.221) (0.161) 

Referee and home team only share the same language (𝑅𝑒𝑓𝐻𝑜𝑚𝑒) 0.040 0.229 -0.102 

 (0.138) (0.260) (0.176) 

Referee and away team only share the same language (𝑅𝑒𝑓𝐴𝑤𝑎𝑦) -0.157 -0.108 -0.206 

 (0.126) (0.245) (0.142) 

𝐻0: 𝑅𝑒𝑓𝐻𝑜𝑚𝑒 − 𝑅𝑒𝑓𝐴𝑤𝑎𝑦 = 0  

(p-val) 

0.197* 

(0.082) 

0.337 

(0.155) 

0.104 

(0.465) 

𝐻0: 𝑅𝑒𝑓𝐻𝑜𝑚𝑒 − 𝑅𝑒𝑓𝐵𝑜𝑡ℎ = 0  

(p-val) 

0.129 

(0.266) 

0.407** 

(0.037) 

-0.028 

(0.833) 

𝐻0: 𝑅𝑒𝑓𝐵𝑜𝑡ℎ − 𝑅𝑒𝑓𝐴𝑤𝑎𝑦 = 0  

(p-val) 

0.068 

(0.578) 

-0.070 

(0.704) 

0.132 

(0.387) 

Observations 5,010 2,189 2,821 

Notes: See the notes for Table 4. Clustered standard errors at the referee level are presented in parentheses. *** p<0.01, ** 

p<0.05, * p<0.1. 
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German-speaking versus French-speaking referees 

Our results on differences in issuing yellow and red cards may not necessarily be driven 

by favoritism/discrimination, but rather by cultural differences or differences in preferences. 

As Eugster et al. (2017) demonstrated, the cultural differences between the German-speaking 

and French-speaking regions have tangible effects on labor market outcomes. Therefore, such 

cultural differences may explain the difference in allocating yellow and red cards. For example, 

it is possible that teams’ playing styles or refereeing styles could vary between different 

linguistic regions, and these differences might affect the number of cards issued and the final 

scores.  

For example, referees and teams from one linguistic area might prefer a more aggressive 

style of playing. In that case, referees from a different linguistic area would issue more cards to 

teams from the linguistic area associated with a more aggressive style. On the other hand, 

referees from a linguistic area associated with a more aggressive style would not issue more 

cards to teams from an area with a less aggressive style of play. 

Thus, we conduct similar analyses to those in Sub-section 6.1, but separately for referees 

from German-speaking and French-speaking areas in order to test whether these two groups 

differ in their tendencies to issue yellow cards to teams that are not from their own linguistic 

area. We do not include the analyses of red cards because of both the rareness of red cards (on 

average, about one red card in four games, compared to more than four yellow cards per game) 

and a low number of referees from the French linguistic area who refereed games in which only 

one of the teams was from the French linguistic region (only 47 games with a home team and 

58 games with an away team in Super League). Also, we do not include referees from the Italian 

linguistic area because referees from that region did not referee a single game in Super League 

that involved a home team from the Italian linguistic area. 
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Table 7: FE estimates of having a referee from German or French linguistic area on yellow cards 

Panel A: Home Yellow Cards as an outcome variable (Poisson PML approximate marginal effect) 

 Referees from German linguistic area Referees from French linguistic area 

  (1) (2) (3) (4) (5) (6) 

Variables All data 

Super 

League 

Challenge 

League All data 

Super 

League 

Challenge 

League 

𝑅𝑒𝑓𝐵𝑜𝑡ℎ -0.221*** -0.379*** -0.243*** -0.014 0.113 -0.114 

 (0.072) (0.133) (0.081) (0.245) (0.852) (0.268) 

𝑅𝑒𝑓𝐻𝑜𝑚𝑒 -0.267*** -0.551*** -0.186* -0.073 -0.025 -0.125 

 (0.090) (0.150) (0.103) (0.150) (0.322) (0.157) 

𝑅𝑒𝑓𝐴𝑤𝑎𝑦 -0.030 -0.195* -0.016 0.027 0.072 -0.017 

 (0.076) (0.111) (0.086) (0.126) (0.222) (0.168) 

𝐻0: 𝑅𝑒𝑓𝐻𝑜𝑚𝑒 − 𝑅𝑒𝑓𝐴𝑤𝑎𝑦 = 0 

(p-val)  

-0.237*** 

(0.001) 

-0.356*** 

(0.001) 

-0.170* 

(0.074) 

-0.100 

(0.576) 

-0.097 

(0.701) 

-0.108 

(0.644 

𝐻0: 𝑅𝑒𝑓𝐻𝑜𝑚𝑒 − 𝑅𝑒𝑓𝐵𝑜𝑡ℎ = 0 

(p-val) 

-0.046 

(0.470) 

-0.172** 

(0.015) 

0.057 

(0.0579) 

-0.059 

(0.799) 

-0.138 

(0.861) 

-0.011 

(0.970) 

𝐻0: 𝑅𝑒𝑓𝐵𝑜𝑡ℎ − 𝑅𝑒𝑓𝐴𝑤𝑎𝑦 = 0 

(p-val)  

-0.191*** 

(0.002) 

-0.184** 

(0.017) 

-0.227*** 

(0.005) 

-0.041 

(0.875) 

0.041 

(0.964) 

-0.097 

(0.705) 

Observations 3,411 1,542 1,869 1,105 451 654 

Panel B: Away Yellow Cards as an outcome variable (Poisson PML approximate marginal effect) 

 Referees from German linguistic area Referees from French linguistic area 

  (1) (2) (3) (4) (5) (6) 

Variables All data 

Super 

League 

Challenge 

League All data 

Super 

League 

Challenge 

League 

𝑅𝑒𝑓𝐵𝑜𝑡ℎ -0.346*** -0.302 -0.403*** 0.094 -0.564 0.069 

 (0.077) (0.214) (0.116) (0.249) (0.796) (0.264) 

𝑅𝑒𝑓𝐻𝑜𝑚𝑒 -0.050 -0.129 0.009 0.116 0.177 0.075 

 (0.081) (0.253) (0.110) (0.089) (0.216) (0.098) 

𝑅𝑒𝑓𝐴𝑤𝑎𝑦 -0.232*** -0.273 -0.231** -0.185 -0.092 -0.262 

 (0.089) (0.232) (0.098) (0.140) (0.224) (0.189) 

𝐻0: 𝑅𝑒𝑓𝐻𝑜𝑚𝑒 − 𝑅𝑒𝑓𝐴𝑤𝑎𝑦 = 0 

(p-val)  

0.182*** 

(0.001) 

0.144 

(0.228) 

0.240*** 

(0.001) 

0.301** 

(0.024) 

0.269* 

(0.072) 

0.337* 

(0.098) 

𝐻0: 𝑅𝑒𝑓𝐻𝑜𝑚𝑒 − 𝑅𝑒𝑓𝐵𝑜𝑡ℎ = 0 

(p-val) 

0.296*** 

(0.000) 

0.173** 

(0.019) 

0.412*** 

(0.000) 

0.022 

(0.922) 

0.741 

(0.319) 

0.006 

(0.984) 

𝐻0: 𝑅𝑒𝑓𝐵𝑜𝑡ℎ − 𝑅𝑒𝑓𝐴𝑤𝑎𝑦 = 0 

(p-val)  

-0.114** 

(0.046) 

-0.029 

(0.787) 

-0.172** 

(0.033) 

0.279 

(0.312) 

-0.472 

(0.529) 

0.331 

(0.340) 

Observations 3,412 1,542 1,870 1,105 451 654 

Panel C: Away-Home Yellow Cards as an outcome variable (OLS) 

 Referees from German linguistic area Referees from French linguistic area 

  (1) (2) (3) (4) (5) (6) 

Variables All data 

Super 

League 

Challenge 

League All data 

Super 

League 

Challenge 

League 

𝑅𝑒𝑓𝐵𝑜𝑡ℎ -0.123 0.113 -0.168 0.118 -0.531 0.189 

 (0.087) (0.223) (0.136) (0.452) (1.451) (0.441) 

𝑅𝑒𝑓𝐻𝑜𝑚𝑒 0.217** 0.444* 0.188 0.181 0.185 0.183 

 (0.097) (0.241) (0.120) (0.196) (0.470) (0.181) 

𝑅𝑒𝑓𝐴𝑤𝑎𝑦 -0.204** -0.060 -0.225* -0.212 -0.171 -0.253 

 (0.100) (0.233) (0.127) (0.227) (0.437) (0.277) 

𝐻0: 𝑅𝑒𝑓𝐻𝑜𝑚𝑒 − 𝑅𝑒𝑓𝐴𝑤𝑎𝑦 = 0 

(p-val)  

0.421*** 

(0.000) 

0.504*** 

(0.000) 

0.413*** 

(0.000) 

0.393 

(0.125) 

0.356 

(0.109) 

0.436 

(0.234) 

𝐻0: 𝑅𝑒𝑓𝐻𝑜𝑚𝑒 − 𝑅𝑒𝑓𝐵𝑜𝑡ℎ = 0 

(p-val) 
0.340*** 

(0.000) 

0.331*** 

(0.000) 

0.356*** 

(0.006) 

0.063 

(0.860) 

0.716 

(0.603) 

-0.006 

(0.989) 

𝐻0: 𝑅𝑒𝑓𝐵𝑜𝑡ℎ − 𝑅𝑒𝑓𝐴𝑤𝑎𝑦 = 0 

(p-val)  

0.081 

(0.238) 

0.173 

(0.111) 

0.057 

(0.538) 

0.330 

(0.471) 

-0.360 

(0.802) 

0.442 

(0.298) 

Observations 3,412 1,542 1,870 1,105 451 654 

Notes: See the notes for Table 4. Clustered standard errors at the referee level are presented in parentheses. *** p<0.01, ** 

p<0.05, * p<0.1. 
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In Panel A of Table 7, we show that, on average, referees from the German linguistic area 

issue significantly fewer yellow cards to home teams from their linguistic area compared to 

home teams from non-German linguistic area. More specifically, if both teams are “German” 

(𝑅𝑒𝑓𝐵𝑜𝑡ℎ), then the home team receives approximately 0.22 fewer yellow cards compared to 

the case when both teams are “non-German”, which is the baseline in this case. Similarly, if 

only a home team is “German” (𝑅𝑒𝑓𝐻𝑜𝑚𝑒), it receives approximately 0.27 fewer yellow cards 

compared to the baseline. Both results are significant at the 1 percent level. However, when 

only away team is “German” (𝑅𝑒𝑓𝐴𝑤𝑎𝑦), there is no significant difference in yellow cards 

against the home team compared to the baseline. 

In addition, we find that the difference between 𝑅𝑒𝑓𝐻𝑜𝑚𝑒 and 𝑅𝑒𝑓𝐴𝑤𝑎𝑦 is -0.24, 

suggesting that if the only “German” team in a game is a home team, it receives approximately 

0.24 fewer yellow cards than a “non-German” home team that plays against a “German” away 

team. In the same spirit, “German” referees who share the same linguistic area with both teams 

issue approximately 0.19 fewer yellow cards to the home teams compared to the games between 

a “non-German” home and a “German” away teams. Again, both results are significant at the 1 

percent level. However, we find no significant difference in yellow cards against the home 

teams between the referees that share the same linguistic area only with the home team and with 

both teams. The results in the Super League and the Challenge League follow the same pattern, 

although the effects are more pronounced in the Super League. 

We also find some differences in the same direction for referees from the French linguistic 

area, although these differences are not significant at the conventional level. Nevertheless, when 

looking at yellow cards for the away teams in games that involve “French” and “non-French” 

teams, we find that “French” referees issue approximately 0.27–0.34 more yellow cards to 

“non-French” away teams (𝑅𝑒𝑓𝐻𝑜𝑚𝑒) than to “French” away teams (𝑅𝑒𝑓𝐴𝑤𝑎𝑦), as presented 

in Columns 4–6 of Panel B of Table 7. The size of the effect is larger than in the parallel case 
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of the “German” referees, who issue approximately 0.18 (Column 1) to 0.24 (Column 3) more 

yellow cards to “non-German” away teams than to “German” away teams. The result for the 

Super League (Column 2) is in the same direction, but not significant at conventional levels.  

In addition, we find that “German” referees issue approximately 0.17–0.41 more yellow 

cards to “non-German” away teams that play against a “German” home team (𝑅𝑒𝑓𝐻𝑜𝑚𝑒) than 

to away teams in “all-German” games (𝑅𝑒𝑓𝐵𝑜𝑡ℎ). However, despite a larger size of the effect 

in the parallel “French” case (Column 5 of Panel B), the p-value of the effect is 0.32. This 

finding could be explained by a much lower number of observations in the “French” case (451 

observations) than in the “German” case (1,542 observations). Therefore, as discussed in the 

previous sub-section, the size of the estimates in the “French” case seems to be economically 

sizable, although statistically not significant at conventional levels. 

Surprisingly, and similar to the results in Panel B of Table 4, “German” away teams 

receive fewer yellow cards from “German” referees in “all-German” games (𝑅𝑒𝑓𝐵𝑜𝑡ℎ) 

compared to games between a “German” away team and a “non-German” home team 

(𝑅𝑒𝑓𝐴𝑤𝑎𝑦). These results are significant for all the data (Column 1) and Challenge League 

(Column 3). In the parallel “French” case, we find that the size of the effect in the Super League 

is even larger (Column 5 of Panel B), but not significant at the conventional level. 

Finally, we find that the effects between the German- and French-speaking referees are 

very similar when looking at the difference between the yellow cards (Panel C). For example, 

in the “German” case, the gap in yellow cards between the away and the home teams is 

approximately 0.41–0.5 yellow cards greater when the only “German” team in a game is a home 

team than when the only “German” team is an away team. All these results are significant at 

the 1 percent level. In the parallel “French” case, the size of the effect ranges from 0.36 to 0.44, 

with p-values between 0.11 to 0.23, which can also be explained by a significantly lower 

number of observations compared to the “German” case. We also find that in the “German” 
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case, the gap between yellow cards becomes significantly larger if a “German” home team plays 

against a “non-German” away team compared to when both teams belong to the German-

speaking region. The approximate size of the effect ranges between 0.33 and 0.36 and is always 

significant at the 1 percent level. In the parallel “French” case in the Super League (Column 5), 

the size of the effect is even larger (0.72), although again it is not significant at the conventional 

level. 

7 Discussion 

The analyses on “German” and “French” referees suggest that, despite some differences 

between the cases, referees from both linguistic areas issue fewer yellow cards to teams from 

their own linguistic area than to teams from other linguistic areas. This result suggests that our 

findings do not relate to different preferences with regard to more versus less aggressive style 

of play. Instead, it is more likely that our results are driven by implicit discrimination that may 

arise due to the unconscious association of a social group with one or more negative attributes. 

This is because, according to Bertrand et al. (2005), implicit discrimination is positively 

associated with the level of ambiguity. In that regard, we can refer to a decision to issue a yellow 

card as an ambiguous decision that belongs exclusively to a referee. However, teams’ points 

are intuitively less ambiguous because they depend more on the teams’ quality. Moreover, a 

finding that “German” away teams receive more yellow cards from “German” referees in games 

between a “German” away team and a “non-German” home team compared to the “all-German” 

game suggests that there is no intentional bias against a team from a different linguistic area. 

Therefore, our findings on the increased number of yellow cards against teams from different 

linguistic area, as presented in Tables 4 and 7, along with the lack of robust and consistent 

evidence on the effect of referees’ linguistic area on points, as presented in Table 6, serve as 

additional evidence that our results are driven by implicit discrimination. Another test that could 

help us to establish that our findings are driven by implicit discrimination is the amount of time 

that a referee takes to decide on a yellow card. For example, Gallo et al. (2013) showed that the 
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level of discrimination decreased in the time the referee took to make a decision. Unfortunately, 

we do not have such data at hand. 

It is also worth noting that the approximate size and statistical significance of the bias in 

Tables 4–7 is usually (but not always) larger in the more prestigious Super League than in the 

Challenge League, which is the second division in Swiss Soccer. Such a difference could be 

due to the fact that in-group bias is stronger for higher-status competitions. This is in line with 

Sandberg (2018), who showed that the nationalistic bias in equestrian dressage is stronger for 

larger competitions, in which national identity becomes more salient. Similarly, Mullen, 

Brown, and Smith (1992) showed that higher-status groups exhibited more in-group bias. 

Overall, our study suggests that Swiss referees’ decision-making is biased because it is 

driven by linguistic similarities with the teams, which violates the principles of fair play in 

soccer and, in some sense, the antidiscrimination clause of the Swiss Constitution. In other 

words, our results suggest that linguistic tension may be a concern for Swiss society in general.22 

8 Conclusion 

Switzerland is a multi-lingual country with four official languages. It is also one of the 

richest countries in the world. It was ranked sixth in the last World Happiness Ranking.23 

Despite this wealth and happiness, there is still some tension between people from different 

linguistic areas. We find evidence of linguistic bias on the soccer pitch, which may represent 

real problems of the society (Elaad, Krumer and Kantor, 2018). 

Our results are striking given the high level of monitoring and training that the referees 

undergo. Identifying such a linguistic bias among highly trained referees calls for extra attention 

among Swiss decision-makers from other professions, such as managers, judges, or members 

 
22  In a previous discussion paper’s version (Faltings, Krumer and Lechner, 2019), we used a different, but very flexible machine 

learning estimator on a smaller data set. It is reassuring that both estimator approaches, despite being very different, led to 

qualitatively similar conclusions.  
23 See https://countryeconomy.com/demography/world-happiness-index. Last accessed on 07/01/2021. 

https://countryeconomy.com/demography/world-happiness-index
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of hiring committees. Such professionals may face a situation in which they must make a 

decision in favor of, or against people from different linguistic regions. 

If differences in language are an issue in a country like Switzerland, then this is a 

particular concern in less prosperous countries, where linguistic differences are associated with 

the likelihood of ethnic civil war (Bormann et al., 2017). Governments should not underestimate 

the explosiveness of linguistic differences and act to reduce future tension. For example, 

governments may incentivize people studying non-native languages beyond compulsory 

education. This may help people (literally) understand each other better, which may reduce bias 

and tension. 
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