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ABSTRACT 

Periodic inspections play a crucial role in maintaining regulatory compliance, yet the need for 

constant inspection to maintain effective compliance remains a topic of discussion. We exploit 

a quasi-experimental setting that allows for a clean identification of changes in behavior even 

in the inspector’s absence: the inspector absence effect (IAE). Using data from amateur soccer, 

our findings show that amateur referees impose significantly fewer disciplinary sanctions when 

they are not inspected, which suggests that the awareness of being monitored influences their 

enforcement of the rules. The effect varies by career stage: aspiring referees reduce disciplinary 

sanctions in the inspector’s absence, whereas peak-career referees may become somewhat 

stricter. Furthermore, unannounced inspections influence behavior, albeit with a less 

pronounced IAE. These results provide causal empirical evidence that periodic inspections 

significantly impact decision-making. Our study emphasizes the importance of inspection 

design that influences agent behavior and ensures consistent rule enforcement. 
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1 INTRODUCTION 

Periodic inspections in which experts evaluate agents such as firms or individuals are 

standard in many environments that require adherence to rules and regulations. Inspectors may 

support and train agents or focus on control and sanctions. Typical examples can be found in 

the contexts of health, food, environmental, and safety regulations, in the educational sector, 

and in sports. A common feature across all these contexts is that full inspection is very costly; 

thus, periodic inspections are usually applied. However, when agents know whether they are 

inspected or form beliefs about the likelihood of being inspected, the question arises whether 

agents behave differently when the inspector is absent. Is constant control necessary, or is 

periodic inspection sufficient to safeguard the interests of the principal or the regulator? 

In this paper, we test whether the behavior of agents is affected by the inspector’s absence. 

We label this effect the inspector absence effect (IAE). While game theory suggests (e.g., 

Avenhaus et al., 2002; Deutsch et al., 2011) that the optimal behavior of agents, both in the 

presence and in the absence of inspectors, can be calculated empirically, studies rely primarily 

on data collected during inspector visits. In contrast to theoretical models, the empirical 

approach faces difficulties in proving statements about agents’ behavior in the absence of 

inspectors. Since these studies rely largely on data from inspectors’ reports (e.g., Desta et al., 

2020; Duflo et al., 2018; Makofske, 2021), they lack information on agents’ behavior in the 

absence of inspections. Without credible counterfactual behavior in the absence of inspectors, 

behavior during inspections cannot be considered definitive evidence of an IAE. 

Our study addresses this gap by leveraging independent data to examine how agents adjust 

their behavior in the presence versus the absence of inspectors. For a clean empirical test, 

several requirements must be met. First, the setting must allow for variation in the presence of 

inspectors, ideally with inspectors sometimes present and sometimes absent. Second, the 

agent’s behavior must be observable in both states, meaning that identical behavioral measures 



 

2 

must be available regardless of the inspector's presence or absence. Third, inspectors must not 

have incentives to collude or cooperate with agents. In practice, these three conditions are rarely 

met simultaneously in observable field data. 

We use the “sports as a laboratory” approach within a quasi-experimental setting (e.g., 

Kahn, 2000) and assess the IAE by relying on a large referee dataset from Swiss amateur 

football (soccer), where all three conditions are fulfilled. First, amateur referees are only 

sometimes inspected, unlike professional referees who face constant inspection. According to 

a survey of the responsible assignors, inspectors are assigned independently of the two 

competing teams in almost all cases. Second, referees’ behavior is measurable through 

disciplinary sanctions because every yellow and red card is officially reported and published, 

which eliminates reliance on inspector reports. Consequently, information about agents’ 

behavior in the absence of inspectors is directly available in our setting. Third, inspectors have 

no incentive to cooperate with referees because they change frequently and build their 

reputation for inspection skills, making repeated referee‒inspector pairings rare and less critical. 

We suspect that soccer referees behave differently when they are not being inspected. Such 

behavioral deviations can be the result of both rational and boundedly rational decision-making. 

On the one hand, entirely rational amateur referees may simply “have a better time on the pitch” 

when pleasing present local stakeholders. Owing to financial costs and sporting consequences, 

it can be assumed that teams are incentivized to minimize disciplinary sanctions against their 

players. Because the number of sanctions incurred by both teams is typically correlated, there 

is also an implied incentive to reduce the overall number of disciplinary sanctions in a match. 

Thus, rational amateur soccer referees may benefit by behaving in the interests of stakeholders, 

namely the players, the staff, and the spectators. If no inspector is present, this additional utility 

comes at no cost. 
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On the other hand, deviation may also result from behavioral biases. In this case, boundedly 

rational amateur referees fall prey to stakeholder influence, thereby affecting their decisions on 

the pitch. A considerable body of literature has shown that professional referees are subject to 

different types of biases and, for instance, give fewer cards to the home team (e.g., Buraimo et 

al., 2010; Buraimo et al., 2012; Erikstad & Johansen, 2020; Garicano et al., 2005; Nevill et al., 

2002; Reade et al., 2022; Sutter & Kocher, 2004). In such cases, the behavioral deviations stem 

from the fact that the referee is “not rescued” by an inspector from succumbing to bias. 

On the basis of data from the 2018/19 to 2022/23 seasons covering 80,829 matches of 2,398 

different referees who issued 274,691 disciplinary sanctions, we find causal evidence for an 

IAE. On average, Swiss amateur soccer referees award fewer sanctions when they are not 

inspected. The effect does not disappear in the highest amateur leagues, where the referees have 

the opportunity to enter the professional leagues, the Swiss Football League (SFL). Additionally, 

the data reveal that in regional associations where inspections are typically unannounced, the 

total number of disciplinary sanctions is greater when inspectors are absent compared to 

regional associations where inspections are typically announced. This finding suggests that 

referees in such environments enforce rules more strictly in the absence of inspectors, thereby 

providing clean evidence that the IAE exists and that periodic inspection might be less effective 

when inspectors are announced or potentially recognized. 

In addition to our general contribution of assessing the IAE in a “sports as a lab” setting 

(e.g., Kahn, 2000), our paper makes a specific contribution to the economics of nonprofessional 

or amateur team sports. In Switzerland, almost 99% of all teams play in the lower levels of the 

soccer pyramid (i.e., they are not in the highest two of nine levels). Accordingly, the referees 

and most players in these leagues are amateurs. Because the IAE might impact most team sports 

matches worldwide, it seems worthwhile to reflect on cost-effective mechanisms (for example, 
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randomly assigned unannounced inspections or the use of data from available match recordings) 

to induce referees to behave in the best interest of their principal, the association. 

The remainder of this paper is structured as follows. In Section 2, we introduce the 

theoretical background. In Section 3, we elaborate on the specific context, explain differences 

in inspectors’ announcement regimes, describe the data used in our analysis, and present our 

empirical strategy. Section 4 presents our main analysis, including heterogeneity analyses. 

Finally, in Section 5, the results are discussed, followed by the conclusion. 

2 THEORETICAL BACKGROUND 

This paper examines how agents change their behavior in the presence and absence of 

inspectors. We analyze this question in a real-world setting. We employ an innovative and 

economically valid context that enables the study of real-world behavior under inspection 

conditions with amateur soccer referees of varying levels and career stages. Given the naturally 

occurring variation in inspection frequency, this setting enables us to quantify behavioral 

changes in a quasi-experimental setting. We begin by introducing the institutional context and 

discussing its distinctive advantages for studying behavioral responses to inspection, 

particularly what we refer to as the IAE. 

Previous empirical research in the field of inspections typically relies on data collected 

during or immediately after inspection events, such as official reports or inspector observations 

(Desta et al., 2020; Duflo et al., 2018; Makofske, 2021). However, prior research is limited in 

studying the causal effect of inspection on behavior because it offers no information on agent 

behavior in the absence of inspectors. Since inspections are rarely covert, observed behavior 

often reflects the agent’s anticipation or awareness of being monitored rather than the causal 

effect of the inspection itself. In most real-world scenarios, the absence of inspectors makes it 

nearly impossible to collect comparable data. 



 

5 

Studies have shown that people change their behavior when they feel they are being 

watched, such as in the presence of stylized eye images (Bateson et al., 2006). Moreover, lab 

experiments have examined the influences of bonuses and fines in inspection games (Nosenzo 

et al., 2014) and have shown that inspection can change people’s behavior. However, the way 

that inspection affects behavioral consequences in real-world settings with highly incentivized 

and experienced agents remains to be explored. Especially in settings where agents are 

periodically inspected, we lack causal empirical evidence on how agents adjust their behavior 

in the absence of inspectors, which highlights the need for inspection-independent 

observational data. 

To overcome these empirical limitations, we turn to the domain of sports, which has 

increasingly been recognized as a valuable empirical setting and is often referred to as “sports 

as a laboratory” (e.g., Kahn, 2000). The structured and rule-bound nature of sports and the 

availability of high-quality, standardized data provide a quasi-experimental environment in 

which behavior is systematically recorded and institutional rules are meant to be consistently 

enforced. These features have led to the emergence of a growing body of empirical literature in 

economics and behavioral sciences that leverages sports settings to study topics such as social 

preferences (Apesteguia & Palacios-Huerta, 2010), discrimination (Price & Wolfers, 2010), 

linguistic discrimination (Faltings et al., 2023) and decision-making under pressure (Dohmen, 

2008a). Moreover, studies such as Garicano et al. (2005) and Nevill et al. (2002) have shown 

how environmental factors such as crowd noise or the match context can systematically bias 

referees’ decisions. These studies further illustrate the usefulness of sports data, particularly 

referee data, in identifying subtle behavioral effects. 

In addition to the general empirical advantages of the “sports as a laboratory” approach 

(e.g., Kahn, 2000), the sports domain is well suited for studying behavior in the presence or 

absence of inspection and rule enforcement. In competitive sports, the consistent and impartial 
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application of rules is crucial to ensure fairness and preserve the integrity of the match, with 

referees playing a central role. Referees rotate across matches and are expected to apply well-

known rules uniformly and predictably. Unlike many regulatory settings in which rule 

violations are difficult to observe, sports provide a clearly codified rulebook and immediate, 

visible consequences for noncompliance. 

Referees are central authority figures, as they are responsible for enforcing rules in sports. 

Their role is to ensure that matches follow established regulations by applying predefined 

sanctions. In soccer, these rules are defined and published annually by The International 

Football Association Board (2023) to ensure fair competition. However, unlike automated 

systems, referees are human decision-makers and are subject to cognitive biases, emotional or 

social influences, and situational pressures. Their judgments often involve subjective 

assessments, especially in ambiguous situations in which intent, severity, or context play a role. 

Consistent with this notion, a growing body of empirical research has shown that soccer 

referees may be susceptible to various biases. For example, studies have found evidence of 

home bias, wherein referees are more lenient toward the home team (Sutter & Kocher, 2004), 

award more penalties to more successful teams (Erikstad & Johansen, 2020; Garicano et al., 

2005), or shorten or lengthen the match depending on whether the home team is ahead 

(Garicano et al., 2005). The crowd composition can influence the magnitude of the home bias 

(Dohmen, 2008b). The impact of social pressure through the crowd has also been confirmed by 

comparing “ghost matches” during the COVID-19 pandemic to other matches (Endrich & 

Gesche, 2020; Reade et al., 2022). These findings suggest that although referees are tasked with 

objective rule enforcement, their decisions may be systematically influenced by incentives and 

contextual factors, which makes them ideal for studying behavioral responses to inspection. 

While professional referees operate under constant and often video-supported inspection, 

including video assistant referees (VARs), and public scrutiny, primarily through the media, 
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amateur referees are not subject to VARs, high crowd pressure, or media scrutiny and are 

inspected only periodically. This institutional difference creates variation in the intensity of 

inspection. In professional contexts, strict and consistent adherence to rules is likely 

incentivized more strongly by public accountability, particularly via video recordings. In 

contrast, amateur referees are typically subject to less public scrutiny from the media. However, 

inspections can be crucial for those who aspire to reach higher leagues or to remain at their 

current level. 

Referee evaluations and promotion opportunities are closely linked to inspection outcomes. 

Accordingly, inspections constitute a high-stakes situation even for amateur referees. 

Nevertheless, unintentional and intentional factors may lead referees to enforce the rules 

incorrectly. On the one hand, deviations may result from unintentional factors such as a lack of 

experience (e.g., Hsu, 2024); insufficient knowledge of the rules, especially among referees in 

lower leagues; or biases induced by social forces or pressure (e.g., Dohmen, 2008b). Therefore, 

regular inspections and feedback mechanisms are crucial for referees’ development and error 

correction. They result in a promotion-selection mechanism and improved referee quality in 

higher amateur leagues. 

On the other hand, deviations may be intentional or strategic. Referees may weigh other 

considerations in their decision-making and intentionally deviate from strict rule application 

when they perceive personal utility gains or when enforcement imposes utility losses owing to 

social or emotional costs. For example, Unkelbach and Memmert (2008) reported experimental 

evidence that referees were less strict in issuing yellow cards when scenes were put into context. 

These strategic deviations may become more likely in the absence of an inspector, when the 

consequences for one’s career and referee qualifications are lower. 

Accordingly, referees’ utility functions may include components beyond formal rule 

enforcement. For example, referees may seek to maintain match flow, avoid conflict with 
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players and coaches, or satisfy spectators. Issuing disciplinary sanctions such as yellow or red 

cards can provoke confrontations or escalate tensions. Injuries statistically increase after yellow 

or red cards are issued (Ryynänen et al., 2013), indicating that disciplinary sanctions influence 

match dynamics. Therefore, increased tension may also be perceived as costly by referees. 

Furthermore, amateur referees may strive to be perceived as “fair” or “lenient” rather than 

overly strict because their stakeholders usually expect less strict decisions (e.g., Coleclough, 

2013). These social and psychological costs and benefits may influence decisions, particularly 

when no inspector is present. Consequently, in the absence of an inspector, referees may 

consciously or subconsciously shift their behavior away from strict rule enforcement in favor 

of utility-maximizing alternatives. 

In summary, studying amateur referee behavior in soccer offers a clean empirical and 

ecologically valid setting to assess how the presence or absence of inspectors affects rule 

enforcement in a real-world environment. In contrast to professional referees, amateur referees 

are ideal subjects for studying the IAE due to the periodic nature of inspections, the subjective 

nature of disciplinary sanctions, and the multiple potential sources of utility influencing their 

decisions. When an inspector is present, referees face more substantial incentives to adhere to 

official rules to avoid negative evaluations and improve their career prospects. In contrast, when 

inspectors are absent, we expect referees to rely more on their utility or the preferences of 

present stakeholders—namely, the players, the staff, and the spectators—and to potentially 

ascribe greater weight to social dynamics or personal preferences. Thus, our core prediction 

with respect to the IAE is that referees will issue fewer disciplinary sanctions when they are not 

being inspected. 
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3 DATA AND CONTEXT 

3.1 INSTITUTIONAL AND ORGANIZATIONAL CONTEXT 

We use a large body of match-level archival data from the Swiss Football Association 

(Schweizerischer Fussballverband, SFV). All referee data used in this study were provided 

exclusively for research purposes by the SFV. The proprietary data provided by the SFV allow 

us to gauge individual-level referee data and to determine in which matches the focal referees 

were under inspection. These proprietary data are complemented by publicly available data, 

such as match-level data from official match reports. This standardized reporting process 

ensures high data accuracy and consistency across all leagues and seasons. Importantly, 

disciplinary sanctions such as yellow and red cards are systematically documented and publicly 

accessible. 

The analysis focuses on men’s amateur soccer leagues in Switzerland, which follow a 

hierarchical pyramid structure (see Figure 1). From the 2nd League downward, matches are 

managed by 13 regional associations, which operate in a tiered system extending to the 5th 

League—the lowest tier in Swiss men’s amateur soccer. The dataset comprises all recorded 

championship matches from Switzerland’s third to ninth tiers (Promotion League to 5th League) 

over five seasons (2018/19–2022/23), including seasons affected by COVID-19. Pandemic-

related disruptions are unlikely to bias the results because amateur matches attract few 

spectators and involve minimal variation in crowd size. The two professional leagues (Super 

League and Challenge League) are excluded because of their extensive oversight, media 

presence, and differing institutional contexts. 
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Figure 1. League structure and referee qualification distribution as of the 2022/23 season. 

 
Note: The approximate number of referees represents the number of referees qualified in the relevant league. Referees 

did not have to be actively refereeing in these leagues during the 2022/23 season.1 

In Swiss amateur soccer, disciplinary sanctions (yellow/red cards) have multiple effects: 

(1) red cards and double yellows lead to immediate player exclusion without substitution; (2) 

suspensions follow card accumulation; (3) monetary fines are imposed; and (4) from the 2nd 

League Interregional downwards, penalty points are added directly to the league table. Thus, 

sanctions affect match outcomes, future team composition, club finances, and league standing. 

Referees are central to enforcing the rules of the match and thus to sanctioning. Referees 

are not professionals; they are from the general population and pursue refereeing alongside 

other occupations. Nevertheless, they are compensated per match and often accumulate 

substantial experience over the years. Refereeing also offers a clear career path with the 

opportunity of advancing to higher leagues and eventually becoming a top-level referee. This 

combination of financial and career incentives and personal commitment ensures a pool of 

motivated and experienced referees across league levels. 

 

1  Detailed statistics and the exact numbers for each season are regularly published and updated by Schweizerischer 

Fussballverband  (2023). 
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Swiss refereeing careers begin at the regional level, typically with youth matches. 

Promotion to adult leagues (4th/5th League) requires positive evaluations by designated 

inspectors, who are known in Swiss soccer as referee coaches. Advancement through the league 

hierarchy is conditional on fulfilling formal criteria, including passing annual physical fitness 

tests and theoretical examinations on the “Laws of the Game”, which are updated annually by 

The International Football Association Board (2023), as well as consistently high performance 

evaluations. 

Referee inspections serve both evaluative and developmental purposes. While rule 

adherence is central, inspectors also provide feedback on match management and decision-

making. Significant errors, particularly disciplinary errors, lead to rating penalties that have 

consequences for promotion and relegation. Refereeing responsibilities and career possibilities 

vary by league level and age.2 As a result, some referees in the Promotion League, the 2nd 

League Interregional, and the 3rd League effectively reach a career ceiling. This limitation is 

particularly binding for referees in the later stages of their careers, who continue to officiate at 

the highest amateur levels but face limited or no opportunities for further advancement. We 

exploit this aspect empirically in post hoc analyses. 

Inspections follow standardized guidelines, although inspection disclosure regimes vary 

regionally and by league. On the basis of a survey of referee assignors, we identify three 

disclosure regimes: (A) announced inspections, (B) unannounced inspections, and 

(C) discretionary announcement. These regimes yield six match conditions depending on the 

presence or absence of an inspector and the disclosure regime, as summarized in Table 1. 

 

2  Referees in the 2nd League and the Promotion League are typically supported by two assistant referees, while 

those in the 3rd to 5th Leagues usually officiate alone. Advancement often requires prior assistant experience 

and more demanding fitness assessments. Promotion beyond the 2nd League Interregional toward national and 

professional levels depends on entry into selective development programs, such as the Referee Academy and the 

1st League talent track. Referees who are not admitted to these programs, especially in later career stages, often 

face a de facto ceiling, even when they officiate at the highest amateur levels. 
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Table 1. Different Conditions of Disclosure and Inspector Presence or Absence 

 
A: Announced 

Inspection 

(Presence must be 

disclosed) 

B: Unannounced 

Inspection 

(Inspectors are required to 

not announce themselves) 

C: Discretionary 

Announcement 

(Inspectors decide whether 

to announce themselves) 

Inspector present An inspector is present 

and has announced his or 

her presence 

An inspector is present but 

does not announce his or 

her presence 

An inspector is present 

and may choose whether 

to announce his or her 

presence 

Inspector absent No inspector is present, 

but referees expect 

inspections to be 

announced 

No inspector is present, 

and no announcement is 

expected 

No inspector is present; 

referees face uncertainty 

about both presence and 

disclosure 

Note: According to a survey of assignors, inspectors sometimes do not announce themselves except for trial matches. Therefore, 

these cases are included in inspection disclosure Regime B, wherein inspectors are usually required to not announce themselves. 

themselves except for trial matches. Therefore, these cases are included in inspection 

disclosure Regime B, wherein inspectors are usually required to not announce themselves. 

In Regimes B and C, referees are uncertain about the inspector’s presence because 

disclosure is prohibited or discretionary. While inspectors may be identified informally, such 

signals are imperfect, leaving referees with probabilistic beliefs rather than certainty. In contrast, 

Regime A provides a unique setting in which referees can be confident that no inspection will 

occur when none has been announced. This setting allows for clean comparisons between 

observed and unobserved matches and enables more precise identification of behavioral 

responses to inspection. At the institutional level, assignment practices reflect this variation in 

inspection disclosure regimes. In the Promotion League and the 1st League, match assignments 

and inspections are managed exclusively by the SFV and all inspections are formally announced, 

corresponding to disclosure Regime A. In lower-tier leagues, from the 2nd League Interregional 

through the 5th League, inspections are organized by regional associations. Therefore, 

unannounced or discretionary inspections are possible in these leagues, making Regimes B and 

C applicable. 
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Table 2. Inspector Disclosure Regimes across Different Leagues 

League Possible match states Assignments 

Promotion League 

1st League 
A SFV 

2nd League Interregional 

2nd League 
A/B/C 

SFV/ 

Regional associations3 

3rd League 

4th League 

5th League 

A/B/C Regional associations 

Note: The SFV's assignments in the 2nd League Interregional and 2nd League are from referees in the national talent 

development program, the Referee Academy. 

3.2 DATA 

We begin with 96,765 match observations from the 2018/19 to 2022/23 seasons covering 

seven Swiss soccer leagues from the Promotion League to the 5th League. The data cleaning 

process follows the procedure outlined in Figure 2. After excluding matches with missing or 

inconsistent information, we retain 96,040 matches with complete and reliable data. We apply 

two additional restrictions for the sample used in the regression analysis. First, we exclude 

teams that withdrew from the season early and participated in only a few matches (i.e., fewer 

than ten within a league). Second, we remove matches officiated by professional referees or 

referees with a FIFA Women qualification because these referees and their incentives may 

differ from those of amateur referees, who are the focus of our study. 

We conduct our main analysis on a sample of 80,829 matches (Dataset D1) covering 

referees who officiated at least ten matches, including at least one with an inspector present. 

 

3  In both the 2nd League Interregional and the 2nd League, referee assignments and inspections are managed 

jointly by the SFV and the regional associations. This hybrid arrangement reflects the presence of the national 

referee training program, the Referee Academy. Until the end of the observation period, referees in the Referee 

Academy began their Basic Season in the 2nd League and may be promoted to the Development Season in the 

2nd League Interregional. After the 2022/2023 season, which is the last in our dataset, this system was 

restructured (Schärli 2025). 
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This ensures within-referee variation in inspection status, which is essential for identification 

in models with referee fixed effects. In a complementary sample (Dataset D2, 26,215 matches), 

we focus on settings within inspection disclosure Regime A (see Table 1). This subset allows 

us to estimate the effects when the inspector’s presence and absence are perfectly known to 

referees, thereby strengthening the interpretation of the IAE and allowing us to compare the 

different leagues. 

Figure 2. Datasets used for regression 

 

Note: We assume that teams that withdrew are those that played fewer than 10 matches within a league during the observation 

period. 

3.3 VARIABLES 

We measure rule enforcement by the referee’s use of sanctioning behavior. The main 

outcome variable, Yi, is a count variable that measures the number of disciplinary sanctions 

issued in a match, defined as the sum of yellow and red cards received by both teams (e.g., 

Buraimo et al., 2010; Buraimo et al., 2012; Faltings et al., 2023). In supplementary analyses, 

we examine yellow and red cards and team-level sanctioning separately to assess potential 

asymmetries in referee behavior. 

The key independent variable is inspector absence, which captures whether the referee is 

under observation. We construct a binary variable equal to one if no inspector was present at 

all matches:         

remove matches with missing or duplicated information    

         

only matches 

where inspectors 

are announced (A) 

         

         

         

         

Referees with at 

least 10 matches 

whereof at least one 

with inspection 

within the dataset

remove matches of withdrawn teams

or matches of professional referees and FIFA Women referees

calculation of team-

average disciplinary 

sanctions
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the match on the basis of official records from the SFV and zero otherwise. This variable 

estimates the IAE. According to a survey among regional associations, inspections and referee 

assignments are almost always independent of the teams involved. Nevertheless, younger 

referees are inspected more frequently than their older counterparts are. 

We include a comprehensive set of referee-, match-, and institutional-level control 

variables in our regression models that are likely to be associated with sanctioning. At the 

referee level, we control for the referee’s age on the matchday and its square to account for 

potential nonlinearities in age-related sanction behavior. Because referees may differ in their 

general level of leniency, we further include referee fixed effects to control for time-invariant 

individual characteristics that might be associated with sanctioning. 

At the match level, we control for team-average sanctions because teams appear to differ 

systematically in their number of disciplinary sanctions. Additionally, descriptive statistics 

show that fewer disciplinary sanctions are issued in lower leagues. Therefore, we expect more 

disciplinary sanctions in matches with two relatively unsporting teams than in matches with 

very fair teams, which usually receive fewer disciplinary sanctions. We measure team-average 

sanctions as the leave-one-out average number of disciplinary sanctions per team within the 

same league (excluding the current observation). We add the team averages of both teams to 

obtain a combined average. To further control whether the IAE might be driven by a home bias 

(Buraimo et al., 2010; Dohmen, 2008b; Endrich & Gesche, 2020, 2020; Erikstad & Johansen, 

2020; Garicano et al., 2005; Reade et al., 2022; Sutter & Kocher, 2004), we also include a 

binary for the home team and separately analyze the effect on the number of disciplinary 

sanctions. 

At the institutional level, we control for the inspection disclosure regime, which is captured 

by three binary indicators corresponding to the regimes introduced in Section 3.1. These 

variables reflect whether inspectors were instructed to announce their presence and help to 
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identify behavioral adjustments driven by the referee’s knowledge or anticipation of being 

observed.  

3.4 MODEL SPECIFICATION 

The goal is to estimate how the absence of an inspector affects referees’ disciplinary 

decisions during matches. To this end, our main specification is as follows: 

𝑌𝑖𝑚  β0 + β1 ⋅ 𝐼𝑛𝑠𝑝𝑒𝑐𝑡𝑜𝑟𝐴𝑏𝑠𝑒𝑛𝑐𝑒𝑖𝑚 + 𝑋𝑖𝑚
′ 𝛾 + 𝛼𝑖 + 𝜀𝑖𝑚 

𝑌𝑖𝑚  is the number of disciplinary sanctions issued by referee 𝑖  in match 𝑚 , including 

yellow and red cards. 𝐼𝑛𝑠𝑝𝑒𝑐𝑡𝑜𝑟𝐴𝑏𝑠𝑒𝑛𝑐𝑒𝑖𝑚 is a binary variable equal to 1 if no inspector was 

present at match 𝑚 and 0 otherwise. 𝑋𝑖𝑚
′  is a vector of varying control variables at the match 

level depending on the model. 𝛼𝑖 denotes referee fixed effects that account for unobserved, 

time-invariant individual characteristics such as personal tolerance thresholds. 𝜀𝑖𝑚  is the 

idiosyncratic error term. 

Standard errors are clustered at the referee level to account for serial correlation across 

matches officiated by the same referee. In models with referee fixed effects, 𝛽0 is absorbed by 

the referee-specific intercepts 𝛼𝑖 and is therefore omitted. 
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4 RESULTS 

Descriptive statistics for the two datasets, D1 and D2, are shown in Table 3. Dataset D2 is a 

subset of dataset D1. It includes only matches officiated by referees under inspector disclosure 

Regime A, where the inspector’s presence or absence was known to the referee prior to the start 

of the match. 

Table 3. Descriptive statistics for our two datasets 

 D1 D2 

Matches 80,829 26,215 

Inspectors 741 365 

Inspections (%/match) 12,918 (16%) 5,271 (20%) 

Promotion League (%/match) 412 (54%) 412 (54%) 

1st League (%/match) 628 (29%) 628 (29%) 

2nd League Interregional (%/match) 818 (21%) 602 (26%) 

2nd League (%/match) 3,067 (29%) 1,585 (33%) 

3rd League (%/match) 3,016 (15%) 888 (16%) 

4th League (%/match) 3,480 (13%) 849 (13%) 

5th League (%/match) 1,497 (9%) 307 (8%) 

Disciplinary Sanctions (avg./match) 274,691 (3.40) 92,527 (3.53) 

Yellow cards (avg./match) 257,440 (3.18) 86,800 (3.31) 

Red cards (avg./match) 17,251 (0.21) 5,727 (0.22) 

Referees 2,398 701 

Average age at matchday 37.1 35.1 

Average age when inspected 35.0 28.8 

Average age when not inspected 35.1 36.7 

Note: Referees are usually inspected in the highest league according to their qualifications. 

The proportion of matches in the Promotion League and the 1st League, in which, on 

average, more disciplinary sanctions are issued and inspections occur more frequently, 
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increases in dataset D2. Consequently, the proportion of inspections and the average number of 

disciplinary sanctions in dataset D2 are greater than in D1. 

The increase in the inspection rate in the 2nd League Interregional and the 2nd League is 

attributable to the “Referee Academy”, a national talent program in which younger referees are 

inspected more frequently than older referees in their regional associations. As a result, the 

average age of referees (especially those inspected) is lower in D2 than in D1, and the difference 

in average age between inspected and non-inspected referees increases. The detailed average 

numbers of disciplinary sanctions can be found in Appendix Figure A1. 

4.1 MAIN RESULTS 

Table 4 reports stepwise OLS fixed-effects regressions using sample D1, as defined in 

Section 3.2 and illustrated in Figure 2. To show an overall IAE, this sample covers referees of 

all inspection disclosure regimes. The analysis introduces control variables and referee fixed 

effects incrementally. Column 1 presents the baseline model without covariates. The absence 

of an inspector is associated with a statistically significant reduction of 0.52 disciplinary 

sanctions per match (p < 0.01). Economically, this corresponds to a 13.5% decrease relative to 

the average number of sanctions. Column 2 controls for referee age and its square, reducing the 

coefficient of the IAE to −0.43. Column 3 adds controls for team-level fairness. In Column 4, 

including referee fixed effects further attenuates the estimate to −0.21. This result suggests that 

even within referees, the absence of an inspector systematically leads to less strict enforcement. 
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Table 4. Stepwise Estimation of the IAE on Disciplinary Sanctions 

Disciplinary Sanctions Baseline 
+ Referee Age 

Controls 

+ Team-League 

controls 
+ Referee FE 

 (1) (2) (3) (4) 

Intercept 3.8346*** 2.7538*** 0.2867***  

 (0.0323) (0.2044) (0.1630)  

Inspector absence (IAE) −0.5191*** −0.4256*** −0.1937*** −0.2106*** 

 (0.0294) (0.0261) (0.0233) (0.0221) 

Referee age  0.0748*** 0.0188*** 0.0423* 

  (0.0111) (0.0088) (0.0221) 

Referee age2 
 −0.0012*** −0.0003*** −0.0006** 

  (0.0001) (0.0001) (0.0003) 

Average sanctions   0.9198*** 0.9003*** 

   (0.0154) (0.0135) 

N 80,829 80,829 80,829 80,829 

R2 
0.007 0.023 0.150 0.264 

Referee FE No No No Yes 

Clustered SE Yes Yes Yes Yes 

Note: Significance levels: *** = 1%; ** = 5%; * = 10% 

Table 5 complements these results by disaggregating the effects by card type and team 

status (home vs. away). Column 1 shows that the IAE reduces the number of yellow cards by 

−0.19 per match (p < 0.01). Column 2 reports a more minor, but still significant, reduction in 

red cards (−0.02, p < 0.01). As shown in Table 3, the average numbers of yellow and red cards 

per match are 3.18 and 0.21, respectively. While the absolute effect is greater for yellow cards, 

the relative reductions are similar in percentage terms. These findings suggest that the overall 

effect is driven primarily by decisions involving greater referee discretion in the absence of an 

inspector. 
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Table 5. Estimated Effects of Inspector Absence by Card Type and Team Status 

Disciplinary Sanctions Only Yellow Cards 
Only Red 

Cards 

Home vs. Away 

Team 

 (1) (2) (3) 

Inspector absence (IAE) −0.1936*** −0.0231*** −0.1187*** 

 (0.0210) (0.0053) (0.0136) 

Referee age 0.0441** 0.0053 0.0375*** 

 (0.0211) (0.0042) (0.0110) 

Referee age2 −0.0006** −0.0001 −0.0004*** 

 (0.0003) (0.0001) (0.0001) 

Average sanctions 
  0.7553*** 

   (0.0096) 

Average yellow cards 0.8820***   

 (0.0139)   

Average red cards  0.7071***  

  (0.0224)  

Home team   −0.0155 

   (0.0146) 

IAE × Home team   0.0038 

   (0.0158) 

N 80,829 80,829 161,658 

R2 
0.250 0.094 0.180 

Referee FE Yes Yes Yes 

Clustered SE Yes Yes Yes 

Note: Significance levels: *** = 1%; ** = 5%; * = 10% 

Since many studies have shown evidence of a home bias or favoritism in professional 

soccer (Erikstad & Johansen, 2020; Garicano et al., 2005; Sutter & Kocher, 2004), it is 

interesting to examine whether the IAE can be attributed to this bias. Dohmen (2008b) shows 

that the home bias depends on the composition of the crowd. In amateur soccer, the crowd is 

often nonexistent or very small. Prior studies have shown home biases in professional leagues 

with large crowds (Dohmen, 2008b; Endrich & Gesche, 2020; Erikstad & Johansen, 2020; 

Garicano et al., 2005; Sutter & Kocher, 2004), whereas the findings of Dohmen (2008b) and 

Endrich and Gesche (2020) suggest that there might not be a difference between the home and 

away teams due to much lower spectator numbers. Column 3 of Table 5 examines whether 
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inspector absence affects home and away teams differently. The IAE remains negative and 

statistically significant for both groups with no significant difference between the home team 

and the away team. 

4.2 DIFFERENCES ACROSS INSPECTION REGIMES 

The inspection disclosure regime differs systematically in whether inspections are 

announced to referees (see Section 3.1). Since referees are aware of the disclosure regime under 

which they operate, this variation allows us to examine whether awareness of potential 

inspection shapes their behavior. Specifically, we test whether the IAE varies by inspection 

disclosure regime, which helps to identify whether the mere presence of the inspector or the 

expectation of being observed primarily drives behavioral change. While the main analysis in 

Section 4.1 exploits within-referee variation using fixed-effects models, such an approach is 

not feasible here. In dataset D1, only 130 of the 2,398 referees officiated matches under more 

than one disclosure regime, and none were observed under all three. As a result, regime effects 

cannot be accurately identified within referees. We employ league fixed effects instead of 

referee fixed effects to address this limitation. These supplementary estimates, presented in 

Table 6, should be interpreted as descriptive rather than causal. They rely on between-referee 

variation and may reflect both behavioral responses to regime differences and systematic 

differences in referee assignment or match characteristics. There may also be regional 

differences for the teams.4 

 

4  Only the 2nd League Interregional referees are regularly assigned across regional associations, increasing the 

likelihood that teams are exposed to referees within different inspection disclosure regimes. In contrast, lower 

leagues are organized regionally, and referee exchanges are rather rare. This structure typically results in teams 

being subject to referees of the same inspection disclosure regime. 
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Table 6. Interaction Between IAE and Inspection Conditions 

Disciplinary Sanctions Model 

Inspector absence (IAE) −0.2791*** 

 (0.0412) 

Unannounced (B) −0.1005* 

 (0.0585) 

IAE × Unannounced (B) 0.1331** 

 (0.0579) 

Discretionary (C) −0.1020* 

 (0.0599) 

IAE × Discretionary (C) 0.1192** 

 (0.0600) 

Referee age 0.0197** 

 (0.0089) 

Referee age2 −0.0003*** 

 (0.0001) 

Average sanctions 0.9340*** 

 (0.0190) 

N 80,829 

R2 0.151 

League FE Yes 

Referee clustered SE Yes 

Note: Significance levels: *** = 1%; ** = 5%; * = 10% 

Despite these limitations, the results provide valuable descriptive insights. Table 6 reports 

the interaction between inspector absence and the type of disclosure regime. We observe 

significant differences between announced inspections (Regime A) and unannounced (B) or 

discretionary inspections (C): while in the inspector’s presence, the referees in Regimes B and 

C issue fewer disciplinary sanctions than referees in Regime A do, whereas the opposite occurs 

for matches in which the inspector is absent. The magnitude of the IAE is smaller under regimes 

in which inspectors might not be announced. This result suggests that the effectiveness of 

inspections depends on the presence of the inspector and whether that presence is expected. 

Uncertainty in Regimes B and C appears to weaken the behavioral change of amateur referees. 
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4.3 HETEROGENEITY ANALYSES 

Having examined how inspection effects vary across disclosure regimes, we now explore 

whether the IAE differs systematically across subgroups of referees. We focus on two 

contextually motivated dimensions: the league level and the referee career stage. Both capture 

meaningful variation in training intensity, institutional expectations, and career-related 

incentives and are thus likely to influence referees’ behavioral responsiveness to inspection. 

Referees in higher leagues receive more extensive and advanced training, which may 

increase their awareness of performance standards and sensitivity to formal evaluation. At the 

same time, the competitive environment in higher leagues with fewer teams may increase 

reputational stakes. The referee’s career stage is similarly relevant: those at earlier stages may 

face more substantial promotion incentives and therefore may be more responsive to inspection. 

In contrast, referees near or at the end of their careers may experience fewer career-related 

consequences and hence may react less or differently to inspection depending on their 

professional identity or accumulated experience. 

First, we assess whether the IAE is present consistently across all observed league levels. 

As shown by the descriptive statistics (Table 3), the intensity of inspection differs substantially 

among leagues, indicating variation in exposure to inspection. To ensure comparability, we 

restrict the analysis to dataset D2 (as defined in Section 3.2 and illustrated in Figure 2), which 

includes only matches officiated by referees operating under the same inspection regime—

namely, one in which inspections are always announced in advance. Figure 3 reports league-

specific IAE estimates with 90% confidence intervals. At the 10% significance level, the IAE 

is statistically distinguishable from zero in nearly all leagues, except for the 5th League. The 

largest estimated effect occurs in the Promotion League, the highest amateur tier. 

Formal tests reveal no statistically significant differences in the magnitude of the IAE 

across leagues. The corresponding point estimates and confidence intervals are presented in 
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Figure 3. These findings suggest that although the effect is consistently present across league 

levels, its magnitude is not systematically driven by league status alone. 

Figure 3. Graphical IAE by league with 90% confidence intervals 

 

Next, we explore whether the IAE varies by referee career stage. Referees are classified as 

aspiring or non-aspiring to capture heterogeneity in career incentives on the basis of league-

specific age thresholds. Referees are considered aspiring if, on matchday, their age and most 

recent qualification status indicate eligibility for promotion to the next league tier. These 

thresholds correspond to the 90th percentile of observed promotion ages within each league. 

Although individual ambition is unobservable, institutional structures suggest that most referees 

retain viable advancement prospects. Exceptions are concentrated in the 2nd League 

Interregional and the Promotion League, where further promotion requires participation in the 

national Referee Academy, a selective, age-limited development program. Referees in these 

tiers are therefore more likely to perceive themselves as having reached the ceiling of their 

officiating careers. 
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Figure 4 presents separate IAE estimates for aspiring and non-aspiring referees, which are 

restricted to matches under the announced inspection regime. On average, there is no substantial 

difference between the two groups (see Appendix Table A1). However, in specific leagues, 

particularly the Promotion League, the 2nd League Interregional, and the 3rd League, the 

effects diverge meaningfully. In both the Promotion League and the 2nd League Interregional, 

the IAE is significantly positive, indicating that more disciplinary sanctions are issued in the 

absence of an inspector. 

Figure 4. Graphical IAE for aspiring and non-aspiring referees with 90% confidence 

intervals 

 

Although we cannot accurately infer the underlying explanation given our field data, one 

interpretation is that this pattern may reflect the strategic behavior of both aspiring and non-

aspiring, more experienced referees. 5  In the known presence of an inspector (inspection 

 

5  Each of these leagues is characterized by distinct institutional features, as discussed in Section 3.1. In the 

Promotion League and the 2nd League Interregional, further advancement requires participation in national talent 

development programs. In the 3rd League, promotion to the next level marks the transition to matches officiated 

with assistant referees. These institutional thresholds may increase the salience of inspection either by 

intensifying perceived scrutiny or by shaping internalized performance standards. 
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disclosure Regime A, see Section 3.1), referees might intentionally adjust their rule 

enforcement toward the claims of the association. However, strict rule enforcement might be 

less costly for non-aspiring referees. The teams might react less to strict rule enforcement as 

they become familiar with the regularly arbitrating referees and know that unsporting behavior 

will result in even more disciplinary sanctions. In the inspector’s presence, referees might 

attempt to show the inspector how to lead players through personality and proactive behavior, 

which is also part of the evaluation. 

5 DISCUSSION AND CONCLUSION 

This study provides empirical evidence that inspection affects referees’ behavior in soccer 

matches. The IAE, operationalized as systematic variation in the number of disciplinary 

sanctions on the basis of the presence and absence of inspectors, is observed consistently across 

most league levels and referee subgroups. These findings show that compared with professional 

soccer leagues in which inspectors are always present, their absence can induce changes in 

behavior even in routine, relatively low-stakes settings with experienced and incentivized 

agents. 

Drawing on the “sports as a laboratory” approach (e.g., Kahn, 2000), we present field 

evidence in the structured environment of amateur soccer that the presence or absence of 

inspection meaningfully influences decision-making. Our setting overcomes key limitations of 

traditional regulatory environments: rules are clearly defined, violations are observable in real 

time, and enforcement is systematically documented. In combination with standardized data, 

these features allow us to isolate the IAE under quasi-experimental conditions. 

While our findings provide causal evidence that referees’ behavior responds to the presence 

of inspectors, the underlying mechanism remains unclear. An intentional, incentive-based 

explanation is plausible: referees may fear negative evaluations that may harm their promotion 

prospects or lead to relegation. In contrast, referees may act more in line with their utility 
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considerations in the inspector’s absence when no evaluation occurs. For example, as Ariely et 

al. (2009) suggested, individuals may be motivated by image concerns and strive to be seen as 

“doing good”. This possibility clearly highlights the importance of inspectors, especially in 

higher-level matches. 

However, the observed heterogeneity in treatment effects suggests that referees may 

respond differently to the inspector’s absence depending on institutional and career contexts. 

Referees with ongoing promotion prospects, who are classified as aspiring, may be more 

susceptible to social pressures from stakeholders. This finding highlights the role of incentives: 

inspection may reduce referee bias and increase the cost of deviating from the association’s 

interpretation of the rules. 

From a policy perspective, these findings have several implications. First, inspection in 

sports not only evaluates referees but also immediately shapes their behavior toward the 

association’s interests. Referees appear to adjust their enforcement behavior most strongly 

when they are sure that no inspection is taking place, in contrast to situations in which there is 

uncertainty about the presence of an inspector. This finding suggests that associations or 

organizations can influence the quality of officiating or compliance with the rules through direct 

incentives and the design and communication of inspection regimes. For example, increasing 

the visibility or unpredictability of inspections through random assignment or rotating inspector 

announcement regimes (i.e., Regime C, where the announcement is discretionary to the 

inspector) may increase perceived monitoring pressure without incurring substantial additional 

costs. Such adjustments may offer a cost-effective way to improve consistency and fairness in 

officiating, particularly in decentralized or resource-constrained settings. Second, inspection 

disclosure regimes may benefit from being tailored to referees’ or agents’ career stages. 

Aspiring referees appear more responsive to external inspection, likely due to their more 
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substantial incentives for career advancement. Unannounced inspection systems that target this 

group may therefore yield greater behavior changes. 

These dynamics are likely to evolve with the increasing use of technology. In professional 

and semiprofessional soccer, match recordings and retrospective reviews are increasingly used 

for training and evaluation. As of late 2023, the SFV had expanded its partnership with a 

provider of automated camera systems (Schweizerischer Fussballverband, 2023). As 

retrospective evaluation becomes more prevalent, the IAE may attenuate because referees 

anticipate being assessed after the fact even in the inspector’s absence. Referees report that 

recorded match sequences are increasingly used in training courses. If the IAE is intentionally 

driven, it may decrease or even disappear in regularly recorded leagues. 

While our data reflect traditional in-person inspections, future research should examine 

how digital surveillance, remote inspection, or algorithmic evaluations affect referee behavior. 

Do such tools complement or substitute for human oversight? Do they enhance perceived 

fairness, increase psychological pressure, and reduce discretionary judgment? Importantly, our 

findings are context-specific and grounded in the institutional logic of competitive amateur 

sports. Whether similar behavioral responses to inspection occur in other domains, such as 

education, law enforcement, tax auditing, or workplace supervision, remains an open and 

policy-relevant question. Investigating whether the mechanisms in this study can be generalized 

beyond sports would advance our understanding of how different forms of oversight influence 

agent behavior across institutional settings. 

Some further limitations of this study should be noted that provide additional opportunities 

for future research. We focus on reported match-level disciplinary sanctions, which are 

observable and comparable across settings. However, this approach excludes more subtle 

aspects of referee behavior, such as positioning, verbal management, and foul recognition, 

which may also be affected by inspection. Moreover, while our classification of aspiring versus 
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non-aspiring referees is based on institutional criteria, it does not capture individual motivation 

or perceived career ceilings. Future work that incorporates qualitative data or survey-based 

measures could provide a more nuanced understanding of how referees interpret inspection and 

opportunity structures. 

Our findings contribute to the broader literature on how institutional design shapes 

behavior under partial inspection and discretion conditions. Like other professionals, referees 

must balance formal rules, contextual judgment, and intermittent inspection. Understanding 

how, when, and for whom inspection matters is essential for designing effective governance 

systems, not only in sports but also in education, healthcare, public administration, and beyond. 
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APPENDIX 

Figure A1. Average number of disciplinary sanctions by league and condition with 90% 

confidence intervals 

 
Note: In the Promotion League and the First League, inspections are assigned by the SFV and announced (inspection disclosure 

Regime A, see Table 2). 
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Table A1. Heterogeneity Analysis: IAE with the Interaction Effect of Inspector Absence 

and Aspiring Status 

Disciplinary Sanctions 
With Referee FE and 

clustered SE 

Inspector absence (IAE) −0.1759*** 

 (0.0394) 

Aspiring −0.0437 

 (0.0563) 

IAE × Aspiring −0.0474 

 (0.0464) 

Referee age 0.0408* 

 (0.0221) 

Referee age2 −0.0006** 

 (0.0003) 

Average sanctions 0.8990*** 

 (0.0135) 

N 80,829 

R2 0.264 

Referee FE Yes 

Clustered SE Yes 

Notes: Significance levels: *** = 1%; ** = 5%; * = 10%.  
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Table A2. Heterogeneity Analysis: IAE for Aspiring Referees by League Based on Dataset D2 

Disciplinary Sanctions Promotion League 1st League 
2nd League 

Interregional 
2nd League 3rd League 4th League 5th League 

 (1) (2) (3) (4) (5) (6) (7) 

Inspector absence (IAE) −0.4820*** −0.2059* −0.5740*** −0.1950** −0.3210*** −0.1378 −0.0381 

 (0.1444) (0.1190) (0.1488) (0.0853) (0.1025) (0.0934) (0.1175) 

Referee age 0.9986*** 0.7240*** 0.6235*** 0.6633*** 1.0399*** 1.0945*** 1.0004*** 

 (0.2397) (0.1110) (0.1135) (0.0763) (0.0750) (0.0694) (0.0775) 

Referee age2 
0.4047 1.7060** −0.1241 −0.1383 0.0910 0.2207 0.1159 

 (0.9223) (0.6555) (0.5238) (0.2995) (0.2510) (0.1675) (0.1838) 

Average sanctions −0.0074 −0.0281** −0.0011 0.0030 −0.0026 −0.0047* −0.0017 

 (0.0148) (0.0116) (0.0099) (0.0054) (0.0040) (0.0027) (0.0027) 

N 682 1890 1384 3180 3325 3572 2481 

R2 
0.181 0.123 0.179 0.161 0.233 0.260 0.290 

Referee FE Yes Yes Yes Yes Yes Yes Yes 

Clustered SE Yes Yes Yes Yes Yes Yes Yes 

Note: Significance levels: *** = 1%; ** = 5%; * = 10% 
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Table A3. Heterogeneity Analysis: IAE for Non-Aspiring Referees by League Based on Dataset D2 

Disciplinary Sanctions Promotion League 1st League 
2nd League 

Interregional 
2nd League 3rd League 4th League 5th League 

 (1) (2) (3) (4) (5) (6) (7) 

Inspector absence (IAE) 0.5522 −0.6177* 0.3791** −0.2618** 0.1699 −0.2770 −0.1195 

 (0.2622) (0.3216) (0.1882) (0.1245) (0.1495) (0.1683) (0.3351) 

Referee age 1.4491 0.6712* 0.9234*** 0.7894*** 0.8737*** 0.9325*** 1.0392*** 

 (0.8207) (0.3187) (0.1422) (0.1062) (0.0937) (0.0708) (0.1026) 

Referee age2 
−16.2930* −0.0888 0.4172 −0.1284 −0.1423 0.0953 0.5671** 

 (6.6572) (1.5327) (0.6386) (0.3482) (0.1889) (0.1585) (0.2610) 

Avgerage sanctions 0.1996* 0.0015 −0.0066 0.0015 0.0013 −0.0017 −0.0052** 

 (0.0784) (0.0186) (0.0077) (0.0039) (0.0021) (0.0016) (0.0024) 

N 78 302 897 1603 2157 3132 1532 

R2 
0.307 0.191 0.184 0.157 0.186 0.246 0.284 

Referee FE Yes Yes Yes Yes Yes Yes Yes 

Clustered SE Yes Yes Yes Yes Yes Yes Yes 

Note: Significance levels: *** = 1%; ** = 5%; * = 10% 

 

 

 


