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the confidentiality of information received by a lawyer or judge participating in an approved 

lawyers assistance program; such an obligation, however, may be imposed by the rules of the 

program or other law. 

Amended July 23, 1992, effective Jan. 1, 1993 (605 So.2d 252); effective Feb. 8, 2001 (795 So.2d 1); amended 

March 23, 2006, effective May 22, 2006 (SC04-2246), (933 So.2d 417).  Amended April 12, 2012, effective 

July 1, 2012 (SC10-1967). 

RULE 4-8.4 MISCONDUCT 

A lawyer shall not: 

(a) violate or attempt to violate the Rules of Professional Conduct, knowingly assist or 

induce another to do so, or do so through the acts of another; 

(b) commit a criminal act that reflects adversely on the lawyer's honesty, trustworthiness, or 

fitness as a lawyer in other respects; 

(c) engage in conduct involving dishonesty, fraud, deceit, or misrepresentation, except that 

it shall not be professional misconduct for a lawyer for a criminal law enforcement agency or 

regulatory agency to advise others about or to supervise another in an undercover investigation, 

unless prohibited by law or rule, and it shall not be professional misconduct for a lawyer 

employed in a capacity other than as a lawyer by a criminal law enforcement agency or 

regulatory agency to participate in an undercover investigation, unless prohibited by law or rule; 

(d) engage in conduct in connection with the practice of law that is prejudicial to the 

administration of justice, including to knowingly, or through callous indifference, disparage, 

humiliate, or discriminate against litigants, jurors, witnesses, court personnel, or other lawyers on 

any basis, including, but not limited to, on account of race, ethnicity, gender, religion, national 

origin, disability, marital status, sexual orientation, age, socioeconomic status, employment, or 

physical characteristic; 

(e) state or imply an ability to influence improperly a government agency or official or to 

achieve results by means that violate the Rules of Professional Conduct or other law; 

(f) knowingly assist a judge or judicial officer in conduct that is a violation of applicable 

rules of judicial conduct or other law; 

(g) fail to respond, in writing, to any official inquiry by bar counsel or a disciplinary 

agency, as defined elsewhere in these rules, when bar counsel or the agency is conducting an 

investigation into the lawyer's conduct.  A written response shall be made: 

(1) within 15 days of the date of the initial written investigative inquiry by bar counsel, 

grievance committee, or board of governors; 

(2) within 10 days of the date of any follow-up written investigative inquiries by bar 

counsel, grievance committee, or board of governors; 
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(3) within the time stated in any subpoena issued under these Rules Regulating The Florida 

Bar (without additional time allowed for mailing); 

(4) as provided in the Florida Rules of Civil Procedure or order of the referee in matters 

assigned to a referee; and 

(5) as provided in the Florida Rules of Appellate Procedure or order of the Supreme Court 

of Florida for matters pending action by that court. 

Except as stated otherwise herein or in the applicable rules, all times for response shall be 

calculated as provided elsewhere in these Rules Regulating The Florida Bar and may be 

extended or shortened by bar counsel or the disciplinary agency making the official inquiry upon 

good cause shown. 

Failure to respond to an official inquiry with no good cause shown may be a matter of 

contempt and processed in accordance with rule 3-7.11(f) of these Rules Regulating The Florida 

Bar. 

(h) willfully refuse, as determined by a court of competent jurisdiction, to timely pay a 

child support obligation; or 

(i) engage in sexual conduct with a client or a representative of a client that exploits or 

adversely affects the interests of the client or the lawyer-client relationship. 

If the sexual conduct commenced after the lawyer-client relationship was formed it shall be 

presumed that the sexual conduct exploits or adversely affects the interests of the client or the 

lawyer-client relationship.  A lawyer may rebut this presumption by proving by a preponderance 

of the evidence that the sexual conduct did not exploit or adversely affect the interests of the 

client or the lawyer-client relationship. 

The prohibition and presumption stated in this rule do not apply to a lawyer in the same firm 

as another lawyer representing the client if the lawyer involved in the sexual conduct does not 

personally provide legal services to the client and is screened from access to the file concerning 

the legal representation. 

Comment 

Lawyers are subject to discipline when they violate or attempt to violate the Rules of 

Professional Conduct, knowingly assist or induce another to do so, or do so through the acts of 

another, as when they request or instruct an agent to do so on the lawyer's behalf.  Subdivision 

(a), however, does not prohibit a lawyer from advising a client concerning action the client is 

legally entitled to take, provided that the client is not used to indirectly violate the Rules of 

Professional Conduct. 

Many kinds of illegal conduct reflect adversely on fitness to practice law, such as offenses 

involving fraud and the offense of willful failure to file an income tax return.  However, some 

kinds of offense carry no such implication.  Traditionally, the distinction was drawn in terms of 

offenses involving "moral turpitude."  That concept can be construed to include offenses 
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concerning some matters of personal morality, such as adultery and comparable offenses, that 

have no specific connection to fitness for the practice of law.  Although a lawyer is personally 

answerable to the entire criminal law, a lawyer should be professionally answerable only for 

offenses that indicate lack of those characteristics relevant to law practice.  Offenses involving 

violence, dishonesty, or breach of trust or serious interference with the administration of justice 

are in that category.  A pattern of repeated offenses, even ones of minor significance when 

considered separately, can indicate indifference to legal obligation. 

A lawyer may refuse to comply with an obligation imposed by law upon a good faith belief 

that no valid obligation exists.  The provisions of rule 4-1.2(d) concerning a good faith challenge 

to the validity, scope, meaning, or application of the law apply to challenges of legal regulation 

of the practice of law. 

Subdivision (c) recognizes instances where lawyers in criminal law enforcement agencies or 

regulatory agencies advise others about or supervise others in undercover investigations, and 

provides an exception to allow the activity without the lawyer engaging in professional 

misconduct.  The exception acknowledges current, acceptable practice of these agencies.  

Although the exception appears in this rule, it is also applicable to rules 4-4.1 and 4-4.3.  

However, nothing in the rule allows the lawyer to engage in such conduct if otherwise prohibited 

by law or rule. 

Subdivision (d) of this rule proscribes conduct that is prejudicial to the administration of 

justice.  Such proscription includes the prohibition against discriminatory conduct committed by 

a lawyer while performing duties in connection with the practice of law.  The proscription 

extends to any characteristic or status that is not relevant to the proof of any legal or factual issue 

in dispute.  Such conduct, when directed towards litigants, jurors, witnesses, court personnel, or 

other lawyers, whether based on race, ethnicity, gender, religion, national origin, disability, 

marital status, sexual orientation, age, socioeconomic status, employment, physical 

characteristic, or any other basis, subverts the administration of justice and undermines the 

public's confidence in our system of justice, as well as notions of equality.  This subdivision does 

not prohibit a lawyer from representing a client as may be permitted by applicable law, such as, 

by way of example, representing a client accused of committing discriminatory conduct. 

Lawyers holding public office assume legal responsibilities going beyond those of other 

citizens.  A lawyer's abuse of public office can suggest an inability to fulfill the professional role 

of attorney.  The same is true of abuse of positions of private trust such as trustee, executor, 

administrator, guardian, or agent and officer, director, or manager of a corporation or other 

organization. 

A lawyer's obligation to respond to an inquiry by a disciplinary agency is stated in 

subdivision (g) of this rule and subdivision (h)(2) of rule 3-7.6.  While response is mandatory, 

the lawyer may deny the charges or assert any available privilege or immunity or interpose any 

disability that prevents disclosure of a certain matter.  A response containing a proper invocation 

thereof is sufficient under the Rules Regulating The Florida Bar.  This obligation is necessary to 

ensure the proper and efficient operation of the disciplinary system. 
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Subdivision (h) of this rule was added to make consistent the treatment of attorneys who fail 

to pay child support with the treatment of other professionals who fail to pay child support, in 

accordance with the provisions of section 61.13015, Florida Statutes.  That section provides for 

the suspension or denial of a professional license due to delinquent child support payments after 

all other available remedies for the collection of child support have been exhausted.  Likewise, 

subdivision (h) of this rule should not be used as the primary means for collecting child support, 

but should be used only after all other available remedies for the collection of child support have 

been exhausted. Before a grievance may be filed or a grievance procedure initiated under this 

subdivision, the court that entered the child support order must first make a finding of willful 

refusal to pay.  The child support obligation at issue under this rule includes both domestic 

(Florida) and out-of-state (URESA) child support obligations, as well as arrearages. 

Subdivision (i) proscribes exploitation of the client or the lawyer-client relationship by 

means of commencement of sexual conduct.  The lawyer-client relationship is grounded on 

mutual trust.  A sexual relationship that exploits that trust compromises the lawyer-client 

relationship.  Attorneys have a duty to exercise independent professional judgment on behalf of 

clients.  Engaging in sexual relationships with clients has the capacity to impair the exercise of 

that judgment. 

Sexual conduct between a lawyer and client violates this rule, regardless of when the sexual 

conduct began when compared to the commencement of the lawyer-client relationship, if the 

sexual conduct exploits the lawyer-client relationship, negatively affects the client's interest, 

creates a conflict of interest between the lawyer and client, or negatively affects the exercise of 

the lawyer's independent professional judgment in representing the client. 

Subdivision (i) creates a presumption that sexual conduct between a lawyer and client 

exploits or adversely affects the interests of the client or the lawyer-client relationship if the 

sexual conduct is entered into after the lawyer-client relationship begins.  A lawyer charged with 

a violation of this rule may rebut this presumption by a preponderance of the evidence that the 

sexual conduct did not exploit the lawyer-client relationship, negatively affect the client's 

interest, create a conflict of interest between the lawyer and client, or negatively affect the 

exercise of the lawyer's independent professional judgment in representing the client. 

For purposes of this rule, a "representative of a client" is an agent of the client who 

supervises, directs, or regularly consults with the organization's lawyer concerning a client 

matter or has authority to obligate the organization with respect to the matter, or whose act or 

omission in connection with the matter may be imputed to the organization for purposes of civil 

or criminal liability. 

Amended: July 23, 1992, effective Jan. 1, 1993 (605 So.2d 252); July 1, 1993 (621 So.2d 1032); July 1, 1993, 

effective. Jan. 1, 1994 (624 So.2d 720); Feb. 9, 1995 (649 So.2d 868); July 20, 1995 (658 So.2d 930); Sept. 24, 

1998, effective Oct. 1, 1998 (718 So.2d 1179); Feb. 8, 2001 (795 So.2d 1); May 20, 2004  (SC03-705), 875 

So.2d 448); December 8, 2005, the Supreme Court of Florida issued a revised version of its original October 6, 

2005 opinion adopting this amendment, effective January 1, 2006 (SC05-206) (2005 WL 2456201), (916 So.2d 

655); Amended March 23, 2006, effective May 22, 2006 (SC04-2246), (933 So.2d 417); Amended November 

19, 2009, effective February 1, 2010 (SC08-1890) (34 Fla.L.Weekly S628a). 
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Abstract 
 
Major League Baseball umpires express their racial/ethnic preferences when they evaluate 
pitchers.  Strikes are called less often if the umpire and pitcher do not match race/ethnicity, but 
mainly where there is little scrutiny of umpires.  Pitchers understand the incentives and throw 
pitches that allow umpires less subjective judgment (e.g., fastballs over home plate) when they 
anticipate bias. These direct and indirect effects bias performance measures of minorities 
downward. The results suggest how discrimination alters discriminated groups’ behavior 
generally. They imply that biases in measured productivity must be accounted for in generating 
measures of wage discrimination. 
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I. Introduction and Motivation 

Tests of labor market discrimination typically compare labor market outcomes (e.g., 

wages, promotion rates) across groups and, after controlling for worker productivity, assign any 

residual differences to discrimination.  But what if an evaluator who discriminates along the 

dimension being studied subjectively determines a worker’s measured productivity, as is true in 

all but the simplest piece-rate environments?  A worker subjected to such biased evaluations 

might appear less productive, which ordinarily would justify a lower wage.  However, in this 

case the econometrician would underestimate, or perhaps even miss altogether, instances of labor 

market discrimination when they in fact exist.   

A subtler complication is that workers, anticipating biased evaluations, may alter their 

behavior in ways intended to minimize its impact.  For example, consider a police officer who 

can either: 1) write traffic citations (the number of which can be objectively measured), or 2) 

investigate crimes (which is subject to performance review by a higher-ranking officer).  If the 

officer has sufficient discretion, a biased evaluation in the second activity would lead the officer 

to alter the allocation of her time.  Presumably, a positive bias would cause the officer to spend 

more time investigating crimes, and vice versa.  Such bias-induced shifts in behavior further 

complicate the identification problem in assessing the impact of discrimination in labor markets.       

This study addresses both of these issues, using detailed data on the evaluation, observed 

strategies and performances of Major League Baseball (MLB) players.  Our focus is on 

racial/ethnic bias, specifically between the umpire (evaluator) and the pitcher (worker), although 

the arguments we develop apply to any type of subjective bias.1  We pay particular attention to 

                                                 
1Pitches are only subject to the umpire’s discretion (are “called”) when the batter does not swing, rendering 
necessary a judgment of whether the pitch was a “ball” or a “strike.”   
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the race/ethnicity “match” of the umpire and pitcher, which occurs when, for example, a Black 

umpire evaluates a Black pitcher, as opposed to evaluating a White or Hispanic pitcher.  

Our first observation is that pitchers who match the race/ethnicity of the home-plate 

umpire appear to receive slightly favorable treatment, as indicated by a higher probability that a 

pitch is called a strike, compared to players who do not match.  Although this confers an 

advantage to some players at the expense of others, the effect we document here is small, on 

average affecting less than a pitch per game.  Much more interesting are situations when and 

where the effects are strongest.  Roughly one-third of the ballparks we study contain a system of 

computerized cameras (QuesTec) used to evaluate the umpires, comparing their ball/strike calls 

to a less subjective standard.  Umpires have strong incentives to suppress any bias in such 

situations, as the QuesTec evaluations are important for their own career outcomes.  With such 

explicit monitoring, evidence of any race or ethnicity preference vanishes entirely.   

We find similar effects with implicit monitoring; when a game is well attended (and 

presumably more closely scrutinized), or when the pitch is pivotal for an at-bat, race/ethnicity 

matching again plays no role in the umpire’s evaluation.  In situations where the umpire is 

neither explicitly nor implicitly monitored, the effect of the bias is considerable.  As an example, 

a Hispanic pitcher facing a Hispanic umpire in a low-scrutiny setting (e.g., no cameras, poorly 

attended) receives strikes on 32.5 percent of called pitches, which drops to 30.0 percent if a 

Black umpire is behind the plate.  

However, such direct effects are magnified when pitchers adjust their strategies in 

response to biased evaluations. Like the multi-tasking police officer mentioned above, a pitcher 

can alter his behavior to make himself either more immune, or more exposed to, the umpire’s 

judgment.  Specifically, pitches thrown near the borders of the strike zone (e.g., over one of 
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home plate’s corners) are called balls nearly as frequently as they are called strikes.  They 

constitute a “fuzzy” region where the umpire can employ maximum subjectivity.  Because such 

pitches are more difficult for batters to hit than those thrown directly into the strike zone, we 

would expect pitchers aware of favorable treatment to throw disproportionately to this fuzzy 

region.  We find exactly this.  Pitchers who match the umpire’s race/ethnicity attempt to “paint 

the corners,” throwing pitches allowing umpires the most discretion.  This tendency is much 

stronger in low-scrutiny situations, when umpires face a lower cost of indulging their 

preferences. 

At the end of both exercises, we are left with two specific conclusions.  First, incentives 

matter.  Unless provided strong incentives not to do so, umpires appear to allow the pitcher’s 

race or ethnicity to influence their subjective judgments.  This leads to a small, but non-trivial, 

direct effect on the game, simply by increasing the probability that a pitch is called a strike.  

Second, pitchers appear to understand these incentive effects, and take measures to protect 

themselves by avoiding situations requiring high subjectivity when facing a downward bias. 

The results also lead to two general conclusions.  First, these results show that when 

worker productivity is measured subjectively, and when such measurements are biased by 

discrimination, the usual tests for discrimination are biased toward finding nothing.  We illustrate 

the size of this bias in our sample of baseball pitchers.  Second, they illustrate the need to be 

aware of the manner in which discrimination in one facet of evaluation can lead market 

participants to alter their behavior in other dimensions.       

 Baseball offers several advantages when studying discrimination.  First, because every 

pitch is potentially subject to the home-plate umpire’s discretion when it is thrown (several 

hundred times per game), there is sufficient scope for racial/ethnic discrimination to be expressed 
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as well as for it to affect games’ outcomes significantly.  In addition, the very large number of 

independent pitch-level observations involving the interaction of different races/ethnicities 

allows us not only to explore umpires’ preference for players of their own race/ethnicity, but also 

to examine preferences toward other races/ethnicities.2   An additional feature of baseball data is 

that, unlike other sports where a group dynamic among officials may alter the expression of 

individual biases, the home-plate umpire is exclusively responsible for calling every pitch in a 

typical baseball game.3  

The most fortunate aspect of the data set is that it allows us to develop several 

independent proxies for the scrutiny of the umpire’s decisions, and in so doing, to test for the 

existence of price-sensitive discrimination by umpires.  The time period that we analyze, 2004-

2008, is special, because only during this time were a portion of the ballparks outfitted with 

computers and cameras to monitor umpires’ balls and strikes calls.  Because umpires are 

randomly assigned to venues, observing differences in their behavior between parks with and 

without monitoring technology makes a convincing case that properly placed incentives can have 

the desired effect.  These results allow us not only to describe how biases can influence 

subjective performance valuations, but also to offer prescriptive suggestions to minimize their 

impact. 

Several studies (e.g., Luis Garicano et al, 2005; Eric W. Zitzewitz, 2006, and Thomas J. 

Dohmen, 2008) have examined home-team preferences by referees/judges in various sports, and 

another, Michael A. Stoll et al (2004) examines racial match preferences in employment 

                                                 
2The data also include a small number of Asian pitchers, but because there are no Asian umpires, we exclude them 
in our analysis.  Given their trivial numbers however, their inclusion gives nearly identical results in every instance. 
 
3Umpires can be positioned behind home plate or at first, second or third base. The home-plate umpire occasionally 
appeals to either the first- or third-base umpire, but this is a relatively infrequent occurrence, and in any case is 
usually initiated by the home-plate umpire himself to help determine if the batter swung at the ball.   
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generally.  Our study most closely resembles Joseph Price and Justin J. Wolfers’ (2007) work on 

NBA officiating crews’ racial preferences.  Although the first part of our empirical analysis 

corroborates their findings (but for a different sport), we are mainly interested in when or where 

racial/ethnic bias is most likely to be observed.  Here, we offer two insights.  First, we show that 

discrimination is price-sensitive, so that making it more costly reduces its expression.  Second, 

we show that, when quantifying how players are affected by biased performance evaluations, the 

direct effect is only part of the story.  Because players will alter their strategies in response, even 

situations that are seemingly insulated from a biased evaluator (e.g., non-called pitches in 

baseball games) are affected. 

This research adds to a large literature on racial discrimination in sports, specifically in 

baseball, going back at least to Anthony H. Pascal and Leonard A. Rapping (1972), James D. 

Gwartney and Charles T. Haworth (1974) and Gerald W. Scully (1974), and recently J.C. 

Bradbury (2007) generally, with others dealing with particular racial/ethnic issues (Clark 

Nardinelli and Curtis J. Simon, 1990, David W. Findlay and Clifford E. Reid, 1997, and Rodney 

D. Fort and Andrew M. Gill, 2000). It includes studies of such outcomes as productivity, wages, 

customers’ approbation of players, selection for honors, and others.  There is some evidence of 

wage disparities among baseball players of different races, but the results are mixed, e.g., 

Lawrence M. Kahn (1991). The conclusions of racial discrimination (or lack thereof) in this 

literature depend upon each player’s productivity being accurately measured, as measured 

productivity is typically the crucial control variable.  We suggest questioning this central 

assumption: If officials’ judgments are themselves subject to racial/ethnic bias, adjusting for 

differences in the returns to measured productivity will not enable us to obtain proper measures 

of the extent of discrimination.          
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The results allow us to think about the deeper question of measuring discrimination 

generally.  If, as we show here, the match to the race/ethnicity of their evaluator affects 

evaluations of workers, then the measured productivity of the worker will depend on the nature 

of that match.  This difficulty has serious implications for measuring discrimination and is 

another manifestation of the difficulty of identifying discrimination pointed out by Stephen G. 

Donald and Daniel S. Hamermesh (2006). 

 In the next section we describe the pitch- and game-level data and explain our 

classification of umpires’ and players’ races/ethnicities.  We analyze individual pitches in 

Section III, and in Section IV we show that umpires express these preferences strongly only in 

times of low scrutiny.  We examine the indirect impact of discrimination on pitchers’ strategies 

in Section V.  Section VI shows the overall effects on pitchers’ performances and derives the 

size of the effects of biased performance evaluation on the measurement of wage discrimination 

generally and for the example of pitchers’ salaries.  

 

II. Data  

Pitches.  There are 30 teams in Major League Baseball, with each team playing 162 

games in each regular season.  During a typical game each team’s pitchers throw about 150 

pitches, so that approximately 700,000 pitches are thrown each season. We collect pitch-by-pitch 

data from ESPN.com for every regular-season MLB game from 2004-2008.4  Our final dataset 

consists of 3,524,624 total pitches.  For each pitch we identify the pitcher, pitcher’s team, batter, 

                                                 
4The pitch-by-pitch information is from:  
 http://sports.espn.go.com/mlb/playbyplay?gameId=NNNNNNNN&full=1, where NNNNNNNNN  
represents the nine-digit game ID. The first six digits correspond to the year, month and date of the game.  The box 
score information is from http://sports.espn.go.com/mlb/boxscore?gameId=NNNNNNNNN . 
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batter’s team, catcher, pitch count, score, inning, and pitch outcome.  We classify each pitch into 

one of seven exhaustive and mutually exclusive categories:  Called strike, called ball, swinging 

strike, foul, hit into play, intentional ball or hit by pitch. We supplement each pitch observation 

with other relevant information, including the stadium name, home team, away team, and the 

identities and positions of all four umpires.  

Player and Umpire Race/Ethnicity.  We next classify each position player, pitcher and 

umpire who appears in our dataset as White, Hispanic, Black or Asian. To begin this task, we 

collect country of birth for every player and umpire. Players or umpires are classified as Hispanic 

if they were born in: Colombia, Cuba, Curacao, Dominican Republic, Mexico, Nicaragua, 

Panama, Puerto Rico or Venezuela. Players from Japan, South Korea and Taiwan are classified 

as Asian. We classify an additional 69 players using an AOL Sports article which lists every 

African-American player on a MLB roster at the beginning of the 2007 season.5  We also utilize 

a similar list of past and present Hispanic players in MLB from Answers.com.6 All remaining 

unclassified players and umpires are classified by visual inspection of pictures found in Internet 

searches.7 Three of the race/ethnic groups are represented among umpires (there are no Asian 

umpires in MLB), and all four are represented among pitchers.   

Table 1 presents the distributions of the pitch outcomes. The first row of the table 

summarizes all pitches, while subsequent rows sub-divide pitches based on the race/ethnicity of 

                                                 
5The complete list can be found at http://Blackvoices.aol.com/Black_sports/special/_a/african-american-players-in-
mlb/20070413095009990001. 
 
6The complete list can be found at http://www.answers.com/topic/list-of-hispanic-players-in-major-league-baseball. 
 
7For a few umpires, no pictures were available on the internet. For each of them we watched past games in which the 
umpires worked to ascertain their race/ethnicity.  Any such classification is necessarily ambiguous in a number of 
cases.  To the extent that we have inadvertently classified pitchers, umpires, or batters in ways different from how 
they might be treated on the field, this will introduce measurement error into the matches and thus reduce the 
strength of any results that we generate. 
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the pitcher, the batter and the home plate umpire, respectively. Approximately 46 percent of 

pitches elicit a swing from the batter, hit the batter, or are intentionally thrown out of the strike 

zone.  Our pitch-level analysis focuses on the 54 percent of pitches (1.89 million) that result in 

called strikes or balls, since these alone are subject to evaluation by the home-plate umpire. Of 

these, about 32 percent are called strikes, and the rest are called balls.   

The table also reports the number of pitchers, batters and home-plate umpires in each of 

the four race/ethnicity categories. The percentages of White pitchers (70 percent) and batters (61 

percent) are lower in our sample than the percentage of White umpires (89 percent).  On the 

other hand, Hispanics, comprising 23 percent of pitchers and 26 percent of batters, are under-

represented among umpires (only 5 percent). Black pitchers, batters and umpires comprise 3 

percent, 10 percent, and 6 percent of the samples, respectively. Asian players comprise 3 percent 

of pitchers and 2 percent of batters. 

Pitch Location.  For approximately one-third of the games played in 2007 season and all 

of those played in 2008, we collected from PITCHf/x several additional variables.  PITCHf/x, a 

computerized technology owned by Sportvision, uses two cameras to record the path of a pitch 

from the pitcher's hand to home plate.8  The parameters measured and calculated using this 

technology include: 1) the pitch type, determined using MLB's proprietary neural net 

classification algorithm, 2) the estimated pitch location when it crosses the home plate relative to 

the center of the front of the home plate, and 3) the top and bottom of the strike zone as 

determined by the PITCHf/x operator.9   

                                                 
8The information is provided by the MLB free of charge at: http://gd2.mlb.com/components/game/mlb/. 
 
9The operator sets a horizontal line at each batter’s belt as he settles into the hitting position, and the PITCHf/x 
software adds four inches up to define the top of the zone.  For the bottom of the zone, the PITCHf/x operator sets a 
horizontal line at the hollow of each batter’s knee.  More information on PITCHf/x's parameters can be found at: 
http://fastballs.wordpress.com/category/pitchfx-glossary/  and  
http://webusers.npl.illinois.edu/~a-nathan/pob/tracking.htm. 
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Pitcher Performance. For each starting pitcher’s appearance in each game, we collect 

from box scores the number of innings pitched, the numbers of hits, runs and home runs allowed, 

walks, strikeouts, and earned runs (downloaded from the ESPN website). We also obtain the 

final score of the game to identify the winning and losing teams.  

 

III. Called Pitches and Umpire-Pitcher Matches 

Table 2 reports for each pitcher/umpire racial/ethnic combination the number of pitches 

thrown, the number of called pitches, the number of called strikes and the percentage of called 

pitches that are strikes. About two-thirds of the called pitches in our sample occur when the 

umpire and pitcher share the same race/ethnicity (mostly White pitcher/White home-plate 

umpire). While the percentage of pitches that are called is similar in situations where the 

umpire’s and pitcher’s race/ethnicity match and in situations where they do not (53.7 percent), a 

central difference is that the percentage of called pitches that are strikes is higher when they 

match (32.0 percent) than when they do not (31.5 percent).  

The summary statistics in Table 2 ignore possible differences inherent in the quality or 

“style” of pitchers by race/ethnicity. They also ignore the possibly different outcomes generated 

by non-random assignment of pitchers to face different opponents, and of umpires to games 

played by particular teams.10  To account for these and other potential difficulties, our central test 

for umpires’ discrimination in calling strikes is the specification:  

   I(Strike│Called Pitch)i = γ0 + γ1UPMi + γ2Controlsi + εi,                             (1) 

                                                 
10Examination of umpires’ schedules indicates that, while umpires typically travel as a four-person crew throughout 
much of the year, crews are randomly assigned across teams, ballparks, geography, and league (American or 
National).  Furthermore, umpires rotate in a specific order, i.e., each serves as the home-plate umpire exactly every 
fourth game, resulting in random assignment of umpires to starting pitchers. 
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where the dependent variable is an indicator of whether a called pitch is a strike, the γ are 

parameters, ε is a well-behaved error term, and i indexes pitches.  The main explanatory variable 

of interest is UPM, an indicator of whether the umpire (U) and pitcher (P) match (M) on 

race/ethnicity.  In almost all of our tests, we include fixed effects for each pitcher, umpire and 

batter so that UPM picks up the marginal effect of a racial/ethnic match between the home-plate 

umpire and pitcher.  That is, because any player or race-specific effects are swept out by the 

fixed effects, umpires’ bias is identified purely via the interaction term, UPM.   

In addition to these, we employ a number of control variables.  Pitch-count indicators, 

which record how many balls and strikes have accrued during a particular at-bat, are crucial 

because pitchers alter the location of their pitches based on the ball-strike count. Inning 

indicators are also included, because pitchers are usually less fatigued early in games, and 

because a “relief” pitcher often replaces a pitcher who starts the game in later innings, with a 

different (often reduced) accuracy.11  Home-field bias is captured by top-of-the-inning indicators, 

which account for which team is pitching.  Lastly, we include the pitcher’s score advantage 

(defined as the number of runs, potentially negative, by which the pitcher’s team is ahead).   

Table 3 presents the results of estimating equations where the pitcher’s and umpire’s 

race/ethnicity are allowed to influence the likelihood of a called strike.  All the estimates are 

based on linear-probability models (but probit estimates present the same picture) with 

heteroskedasticity-robust standard errors.  The first three columns show specifications separately 

for White, Black and Hispanic pitchers, respectively, controlling for umpire race/ethnicity and 

pitcher fixed effects. The next three columns show separate equations for White, Black and 

Hispanic umpires, respectively, controlling for pitcher race/ethnicity and umpire fixed effects. 

                                                 
11With pitcher fixed effects, this second reason for inning indicators is obviously subsumed. 
 



 11

The final three columns include all pitchers and umpires, with each column adding successive 

vectors of fixed effects, including in the final column pitchers, umpires and batters.  

There is some, albeit weak, evidence of favoritism by umpires for pitchers who match 

their race/ethnicity.  For example, Column (1) shows that Hispanic umpires judge White pitchers 

more harshly than do White umpires (the omitted indicator variable), but that they judge 

Hispanic pitchers more favorably (Column (3)). Similarly, Column (4) shows that White 

umpires, the overwhelming majority, judge minority pitchers more harshly than they judge 

White pitchers.   Taking the results in Column (9) with the full sets of control variables and fixed 

effects as the best description of the underlying behavior, however, it is quite clear that there is 

no generally significant impact of the match on umpire evaluations (p=.34).  

Although the results with the broadest sets of fixed effects do not suggest a significant 

effect of the umpire-pitcher match, the point estimate implies that a given called pitch is 

approximately 0.16 percentage points more likely to be a strike if the umpire and pitcher match 

race/ethnicity. The likelihood that a given called pitch is called a strike is 31.9 percent.  Thus 

when the umpire matches the pitcher’s race/ethnicity, the rate of called strikes rises by one-half 

percent above the rate when there is no match.12 

 

IV. Biased Evaluation When Bias Is Costly  

 One might examine the results in Table 3 and conclude that, while the point estimates are 

interesting, their statistical insignificance means that there is very little here.  Given an 

economist’s view that agents acting out their preferences will react to the price of an activity, 

however, it is worthwhile examining the impacts of umpire-pitcher matches as the price of 

                                                 
12As a check on this issue we re-estimated the model including sequentially the race/ethnic match between the first-, 
second- and third-base umpire and the pitcher.  None of these extensions materially changes our conclusions.  
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discrimination changes. We begin by asking what factors affect the price of expressing racial or 

ethnic discrimination.  Studies of cognitive behavior indicate that presenting the biased party 

with counter-examples of the stereotype of interest can reduce the severity and/or frequency of 

the biased behavior (Stephanie A. Goodwin et al, 2000; Irene V. Blair, 2002).  In other words, 

simply making conscious a sub-conscious bias imposes a sufficient psychological cost to 

mitigate its expression.  Another mechanism is to increase the visibility of the biased party’s 

behavior, potentially exposing the offender to social or legal penalties.  Here we proxy the price 

of discrimination by the extent to which an umpire’s evaluations of pitchers will be scrutinized. 

We employ three different measures to examine whether a higher price of discrimination reduces 

the extent to which umpires engage in discriminatory behavior. 

The first source of scrutiny is QuesTec, a computerized monitoring system intended to 

evaluate the accuracy and consistency of home-plate umpires’ judgments.  From 2004-2008, 

MLB had installed QuesTec in 11 of its 30 ballparks.13  QuesTec’s Umpire Information System 

(UIS) consists of four cameras that track and record the location of each pitch, providing 

information about the accuracy and precision of each umpire’s ball and strike calls.  Despite 

opposition from some umpires and players (perhaps most memorably, pitcher Curt Schilling’s 

assault on a camera after a poor outing), the QuesTec system served as an important tool to 

evaluate umpires during our sample period.  According to the umpires’ union’s agreement with 

MLB, QuesTec is the primary mechanism to gauge umpire performance.  If more than 10 

percent of an umpire’s calls differ from QuesTec’s records, his performance is considered 

                                                 
13The ballparks of the Anaheim Angels, Arizona Diamondbacks, Boston Red Sox, Cleveland Indians, Oakland 
Athletics, Milwaukee Brewers, Houston Astros, New York Mets, Tampa Bay Devil Rays, Chicago White Sox, and 
New York Yankees.  
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substandard, which can influence his promotion to “crew chief,” assignment to post-season 

games, or even retention in MLB.14 

Because QuesTec is installed in roughly one-third of ballparks, and because umpiring 

crews are rotated randomly around the league’s ballparks, virtually every umpire in our data set 

calls a substantial number of pitches in parks with and without QuesTec.15  Additionally, both 

the umpires’ and teams’ schedules change every year, exposing each umpire to a wide cross-

section of batters and pitchers in both types of parks.  Throughout the analysis we test whether 

greater scrutiny—the possibly higher cost of bias in subjective evaluation of pitches in QuesTec 

parks—leads umpires to call strikes “by the book.”  Any role that racial/ethnic (or any other) 

preferences play in influencing pitch calls should be mitigated if costs of being judged 

substandard are imposed, as through QuesTec.  Some pitchers may, however, react differently 

from others in response to QuesTec.16  For that reason, in all of the estimates in this part (and 

hereafter) we include fixed effects not only for each pitcher, umpire and batter, but also for the 

presence or absence of QuesTec in each game, i.e., pitcher-QuesTec fixed effects, umpire-

QuesTec fixed effects, and batter-umpire-QuesTec fixed effects. 

Figure 1 graphs the average percentages of called pitches that are strikes in ballparks with 

and without QuesTec, for White and minority pitchers respectively.  The effect of monitoring on 

umpires’ behavior is apparent, with both White and minority pitchers being judged differently by 

                                                 
14An umpire’s evaluation is not based solely on QuesTec.  If an umpire falls below the QuesTec standards, his 
performance is then reviewed by videotape and live observation by other umpires to determine his final evaluation 
score.  No such measures are taken, however, if an umpire meets the QuesTec standards. 
     
15The fraction of games in which QuesTec was installed was virtually identical for all umpires in our sample, 
differing for the few umpires calling only a handful of games. 
 
16For example, New York Mets pitcher Tom Glavine, known as a “finesse” pitcher who depends on pitches close to 
the strike zone border, complained publicly that QuesTec’s influence on umpire calls forced him to change his style 
(Associated Press, July 9, 2003). Glavine reports that he was told, “[umpires do] not call pitches on the corners at 
Shea [his home ballpark] because they [the umpires] don't want the machine to give them poor grades.”   
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umpires of the matched race/ethnicity, depending on whether the pitch is thrown in a park with 

QuesTec installed.  The difference in the called-strike percentage between QuesTec and non-

QuesTec parks is significant for both White and minority pitchers.  

Table 4 contains the results of estimating (1) separately for QuesTec and non-QuesTec 

parks, with controls for inning, pitch count, pitcher score advantage, and top of the inning.17  The 

results are striking:  In ballparks with the UIS, shown in Column (1), the coefficient on UPM   is 

-0.48 percentage points and is not significantly different from zero. In parks without QuesTec, 

shown in Column (2), the same coefficient is 0.59 percentage points per pitch (p=.007).  These 

differences make clear why UPM is not significant in the aggregate sample.  The effects found in 

Table 3 averaged the statistically significant positive impact of an unscrutinized match (non-

QuesTec) with a statistically insignificant negative impact of a scrutinized match (QuesTec) that 

is nearly as large.  Thus, in the presence of price-sensitive discrimination, we should expect the 

point estimates in Table 3 to be low, since the entire sample consists of a mix of high- and low-

scrutiny games. Specifically, QuesTec covers about 37 percent of pitches, so that the average 

result from Table 3 is easily reconciled: (.37)(-.48)+(.63)(.59)=.19, close to the 0.16 estimate 

obtained with a comparable set of fixed effects.      

Column (3) of Table 4 presents the results when the QuesTec indicator is interacted with 

UPM.  When the pitcher and umpire match race/ethnicity, pitching in a QuesTec park reduces 

the likelihood that a called pitch is ruled a strike by over 1 percentage point, more than offsetting 

the favoritism shown by umpires when QuesTec does not monitor them.  Each effect is highly 

significant, implying that umpires implicitly allow their apparent preference for matched pitchers 

to be expressed when the pitches underlying their decisions are not recorded.  

                                                 
17The direct effect of being in a QuesTec park is, of course, not directly observable, being subsumed in the pitcher-
QuesTec fixed effects. 
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QuesTec is an explicit monitoring technology. Implicit monitoring can have similar 

effects, suggesting that even subtle incentive mechanisms can have desirable effects on 

otherwise discriminatory outcomes.  The two measures for implicit scrutiny of umpires are 

crowd attendance (scaled by stadium capacity) and the “importance” of the pitch.18   

The idea for the first is simple.  Having many fans close to home plate presumably 

exposes the umpire to their scrutiny—a badly called pitch is unlikely to go unnoticed.19  Figure 2 

confirms that crowd attendance, like QuesTec, dramatically alters umpire behavior.  A game is 

defined as “well-attended” if the crowd attendance is above the median percentage capacity in 

this sample, roughly 70 percent.  Compared to well-attended games, umpires calling poorly-

attended games appear to favor pitchers of matched race/ethnicity.  In the case of White pitchers, 

both minority and White umpires tend to call fewer strikes in poorly-attended games, but the 

reduction in strikes called by minority umpires is over three times larger.  The same effect is seen 

to an even greater degree among minority pitchers.  During well-attended games, matching 

minority umpires call about 0.8 percent fewer strikes. They call 0.7 percent more strikes in 

poorly attended ones, a net effect over 1.5 percentage points.   

In Columns (1) and (2) of Panel A in Table 5, we show the results of estimating (1) 

separately for well- and poorly-attended games respectively. Each equation includes the same 

battery of controls as in Table 4, i.e., pitcher, umpire and batter fixed effects, pitch counts, and 

inning indicators. As with the QuesTec results, the UPM variable is significant (p=.008) only in 

                                                 
18We scale by stadium capacity to minimize the impact of differences between stadium sizes.  If we assume that 
stadiums populate relatively uniformly, attendance/capacity is a good proxy for the number of fans close enough to 
judge pitch location.  In any case, this scaling makes little difference in our results.  If instead we use attendance, all 
coefficients of interest remain highly significant.   
 
19Percentage attendance may also proxy the popularity of the participating teams or the importance of a particular 
game. Thus, not only might the umpire be exposed to more scrutiny from the additional fans present at well-attended 
games, but he may also face added scrutiny in the form of larger television audiences and increased air-time given to 
game highlights.   



 16

poorly-attended games, with an effect of 0.64 percentage points per pitch.  During well-attended 

games there is no significant effect of an umpire-pitcher racial/ethnic match and, as before, the 

point estimate is negative.  Column (3) generalizes the results by aggregating all games and 

interacting UPM with the indicator for a game being well attended.  Compared to a pitch in a 

poorly-attended game when the umpire and pitcher do not match, a pitch called by an umpire of 

the same race/ethnicity as the pitcher is 0.36 percentage points more likely to be judged a strike. 

If the game is well-attended, a pitch is no more likely to be called a strike if the pitcher and 

umpire match race/ethnicity.  The results for this completely different proxy for the price of 

discrimination are qualitatively identical to those obtained for the QuesTec/non-QuesTec 

distinction. 

A third proxy for the scrutiny of umpires varies many times within each game.  We 

separate pitches into two categories, “terminal” and “non-terminal.”  A pitch is potentially 

terminal if the umpire’s next judgment can terminate the batter’s plate appearance.  Specifically, 

a pitch that is thrown with two strikes and/or three balls is potentially terminal, as a third strike 

or fourth ball terminates the at-bat.  In such situations, the umpire’s judgment is likely to be 

scrutinized more heavily by the pitcher, batter, catcher, managers and fans.  An initial glimpse 

into the effects of this distinction is shown in Figure 3.  Here we observe the same contrast as for 

the previous two proxies for scrutiny, as umpires appear to favor pitchers with whom they match 

only in non-terminal counts, when scrutiny is likely to be reduced.  

Columns (4) and (5) of Panel B of Table 5 show estimates of (1) separately for terminal 

and non-terminal pitches, with pitcher, umpire and batter fixed effects and the usual set of 

control variables.  We consider pitches of differing importance separately, with the result that the 

coefficients of UPM have opposite signs.  For pitches that cannot be terminal, the estimated 
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coefficient of UPM is 0.31 percentage points (p=.15)—umpires favor pitchers who match their 

own race/ethnicity.  For potentially terminal pitches, where scrutiny of the umpire is likely to be 

greater, umpires appear to judge pitchers of their own race/ethnicity (insignificantly) more 

harshly than unmatched pitchers. In Column (6) all pitches are aggregated, and UPM is 

interacted with an indicator for potentially terminal pitches.  The results mimic those implicit in 

the estimates in Columns (4) and (5), as the coefficient on the interaction term is negative and 

significant at better than the 1 percent level. 

In Columns (7) and (8) we consider another source of within-game variation in implicit 

scrutiny.  We assume that, because umpires’ evaluations are more likely to be pivotal late in 

games, scrutiny in the first few innings is likely to be comparatively less.  We thus designate the 

first third (three innings) of a game as “early,” and the remainder “late.”  We expect that a 

terminal count will have a stronger effect on the outcome of a pitcher-umpire racial/ethnic match 

in early innings.  Comparing the results across the two columns, we see that this is the case, with 

the magnitude of the interaction between terminal count and UPM being over twice as large in 

early as in late innings (-0.86 vs. -0.38 percentage points). 

Our proxies for scrutiny are not redundant.  The correlation between QuesTec and 

attendance percentage is small, and because the type of pitch (terminal or non-terminal) is a 

within-game measure, it is necessarily uncorrelated with either between-game measure.  It is 

therefore not surprising that, when all three interactions are included simultaneously in Panel C, 

everything remains significant with nearly identical magnitudes as in Panels A and B.  

Before proceeding to issues of robustness, we briefly address whether the UPM effect is 

due to positive bias for pitchers who match the umpire’s race/ethnicity (i.e., favoritism), or to 

negative bias against those who do not match.  Answering this question in our context is 
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difficult, because ball and strike calls are inherently subjective.  (Compare this to tennis, where 

the definition of a shot being “in” or “out” is completely objective, allowing, for example, 

computerized instant replay to reverse the judge’s calls.)  Absent an objective standard on strike 

calls, we cannot precisely quantify the bias’ direction; but comparing umpires’ behavior between 

QuesTec and non-QuesTec ballparks provides some illumination. 

If one accepts the premise that umpires exercise special care in QuesTec parks, the strike 

percentage there, although not perfect, is closer to the desired benchmark of objectivity that 

would permit the desired calculation.  For each of the nine possible race/ethnic combinations, we 

compare the called strike percentage in QuesTec parks (the quasi-objective benchmark) to that in 

non-QuesTec parks.  First, all three cases of a match (e.g., White-White) show a higher called 

strike percentage in non-QuesTec parks, which suggests favoritism in less scrutinized situations.  

Second, five of the six cases of non-match show a lower called strike percentage in non-QuesTec 

parks, which suggests negative bias.  Such a two-sided pattern not only justifies the use of an 

aggregate UPM variable in Tables 3-5; it also demonstrates that the effect is symmetric and 

pervasive across nearly every possible combination.  However, we do not focus further on the 

positive/ negative bias distinction, because baseball – and indeed all games with winners and 

losers – is a zero-sum game. It is relative treatment that matters most, just as in labor markets 

generally it is disparate treatment, not the difficult-to-identify distinction between the absence of 

favoritism and the presence of negative bias, that underlies so much case law.  

Other matches.  An umpire influenced by the race of the pitcher may also be influenced 

by that of the batter or the catcher, especially because in the latter case, the umpire is in 

continuing close contact.  We find little evidence to support this argument.  In the same types of 

regressions as in Tables 3-5, but with new matching variables, there is some very weak evidence 
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that batters receive the type of preferential treatment experienced by pitchers.  But the 

magnitudes and statistical significance are much smaller in every case.  Reliable evidence for 

similar catcher-umpire dynamics is even weaker.  Umpires appear focused on the pitchers they 

are judging.  Their matches with other relevant players do not affect their judgments.  

 Post-season. The three scrutiny proxies we employ have the advantage of splitting the 

sample of called pitches into two large groups, generating the statistical power required to detect 

subtle differences in called strike probabilities.  There are many additional cross-sectional tests 

one could perform, e.g., comparing playoff to regular season games (because the former are 

likely to be particularly scrutinized), but such thin cross-sectional comparisons contain almost no 

power.  For example, we replicate the analysis in Panel C of Table 5, aggregating playoff and 

regular season games, and including interaction terms for post-season pitches with the 

coefficients of interest (unreported).  There is only the weakest of evidence that playoff 

situations reduce further the expression of umpire bias (the interaction of post-season with UPM 

is negative, as expected, but the p-value is 0.74).  We encounter a similar problem when, for 

example, examining particularly “important” games, such as those pivotal for playoff races late 

in the season.  

 Umpire and City Characteristics.  It may be that umpires’ measurable characteristics 

(beyond their race/ethnicity) and those of the city where a game is played explain our results.  

We collected demographic information on each umpire from a variety of sources and include his 

age and experience, and in many cases both his state of birth and residence. For each ballpark we 

also obtain the racial/ethnic breakdown of the surrounding metropolitan statistical area. 

We find no evidence that the racial composition of an umpire’s birthplace or residence 

predicts his propensity to penalize non-matching players, but there is some weak evidence that 
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bias is more likely among younger and less experienced umpires.  The coefficient on UPM in a 

re-specification of (1) among the upper half of umpires ranked by experience is less than half its 

magnitude in estimates for umpires in the lower half of the distribution.  If (1) is re-estimated 

separately for the 18 “crew chiefs,” veterans selected for their seniority and performance, the 

point estimate of the coefficient on UPM is nearly zero.  This evidence is consistent with models 

of selection or learning.  Perhaps discriminating umpires are not promoted and are dropped from 

the ranks.  Alternatively, experience may teach umpires to restrain their own biases. 

We also re-estimated the basic equation for Blacks, and for Hispanics, separately, adding 

in each case main effects and interactions with UPM of the percentage of the minority group in 

the metropolitan area where the ballpark is located.  Among Blacks the interaction was positive, 

but statistically insignificant; among Hispanics it was negative, and also statistically 

insignificant.  Our conclusions are not affected by the racial/ethnic mix of the team’s catchment 

area. 20 

 Gaming the System.  Perhaps managers are implicitly both aware of these preferences and 

able to act upon them.  Because the majority of umpires are White, there is a distinct advantage 

for a team with one or more minority pitchers (particularly starting pitchers) to have QuesTec in 

its home park.  We found no information about the how teams were awarded QuesTec in their 

home parks, or whether they could influence this choice.  A second possibility is that teams 

                                                 
20The overwhelming majority of minority pitchers are Hispanic. We have aggregated them, but some are White 
Hispanics, while others are Black Hispanics. To allow for the possibility that the two different groups of minority 
umpires might treat Hispanic pitchers who match their own characteristics differently from other Hispanic pitchers, 
we visually inspected the pitchers’ pictures, divided the Hispanic aggregate into White and Black groups, and 
consequently re-defined UPM.  This reclassification had almost no effect on the estimates produced in Tables 3-5.  
Implicitly, Hispanic and other umpires treat Hispanic pitchers the same regardless of the pitcher’s racial identity. We 
also investigated whether American-born Hispanic pitchers were treated differently from Hispanic pitchers born 
outside the U.S., and found no evidence that the pitcher’s birthplace affected expressed racial/ethnic bias by 
umpires. 
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receiving QuesTec systems traded for minority pitchers from teams whose parks were not 

similarly equipped.   

Although we have no direct evidence, some simple calculations suggest that either 

possibility may have merit.  For visiting pitchers, the percentage of pitches thrown in QuesTec 

parks is nearly identical for Whites and minorities (37.4 and 37.9 respectively).  This is to be 

expected, because on average, teams play approximately the same fraction of opponents whose 

home stadiums contain QuesTec.  Thus, there is no evidence that visiting managers adjust their 

pitching lineups to minimize the exposure of their minority pitchers to the subjective bias of a 

White umpire.   

 Home pitchers tell a different story.  Minority home pitchers throw 39.2 percent of their 

pitches in QuesTec parks, compared to only 35.5 percent for White pitchers.  Home minority 

pitchers are more likely to be in QuesTec environments, which can only be the case if their home 

ballpark has QuesTec.  This is consistent with either initial non-random assignment of QuesTec 

to teams with a disproportionate number of minority pitchers, with transactions that increase the 

fraction of minority pitchers for teams already equipped with QuesTec, or with game-time lineup 

juggling by home teams.  Although we cannot distinguish among these alternatives, this 

evidence is interesting by suggesting that biased evaluations in one area (e.g., called strikes) may 

have unintended consequences in other arenas (e.g., the allocation of Minority pitching talent).  

Note that none of these possibilities alters the significance or interpretation of the previous 

results, as all regressions control for player ability, umpire tendencies, and the presence or 

absence of QuesTec. 
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V. The Effects of Biased Evaluations on Agents’ Strategies  

The pitch-level evidence makes very clear that direct effects on pitch outcomes are small. 

Of course, one can construct specific examples where the estimated direct effect is fairly large: a 

Black pitcher throwing a non-terminal pitch in the early innings of poorly-attended games in a 

non-QuesTec ballpark gains over 6 percentage points by matching (41.4 vs. 35.2 percent called 

strikes).  But in most situations, the direct impact on called pitches is not large.  

Indirect effects on players’ strategies may, however, have larger impacts on the outcomes 

of plate appearances and games.  The dynamic between a pitcher and batter is clearly affected by 

each party’s beliefs about the umpire’s evaluation in the event of a called pitch.  If a pitcher 

expects favoritism, he will incorporate this advantage into his strategy, perhaps throwing pitches 

that allow the umpire more discretion.  This in turn may change the batter’s optimal behavior.  If 

the batter expects such pitches to be called strikes, he is forced to swing at “worse” pitches, 

which reduces the likelihood of getting a hit.21 

To appreciate more fully such induced changes in strategy, for all the starting pitchers for 

whom such data are available (over 500,000 pitches), we augment the pitch-level data with the 

data set on pitch characteristics.22  This level of detail allows addressing the extent to which 

pitchers alter their strategies (e.g., location and type of pitch), when facing a biased subjective 

evaluation.  Panel A of Table 6 summarizes the two location variables of interest: 1) the 

horizontal pitch distance, and 2) the pitch height.  The first is the distance (in feet) from the 

                                                 
21Examining the coefficients on the count indicators in Table 3 illustrates the intuition.  When the pitcher has a 
substantial advantage in the count, he has little incentive to throw a “hittable” pitch, i.e., one near the middle of the 
plate.  Instead, he usually throws pitches near the corners that are both less likely to be hit if the batter swings, and 
less likely to be called strikes if the batter does not.  Such behavior translates into sizeable advantages for pitchers 
depending on the count.  In 2004, batters got a hit 33 percent of the time when the count was 2-1 (two balls and one 
strike), but dropped to less than 18 percent when the count was 1-2.  
    
22The number of pitches differs slightly across the panels because of difficulties in classifying by location and type. 
Jowei Chen (2007) used these data for a single season as controls to examine racial bias in MLB umpires’ calls.   
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center of home plate. (The slightly negative mean value for this variable reflects the tendency to 

avoid hitting or pitching inside to batters, and most batters are right-handed.)  The second is 

calculated as the pitch’s vertical distance from the center of the strike zone, which is set by the 

computer operator to be between the batter’s waist and knee (typically 2.5 feet above the 

ground).  That this region varies among batters is not a problem, as all of the analyses we present 

include batter fixed effects. 

Pitches in certain locations are almost always called one way or the other.  This is 

apparent in Figure 4, which shows the location of all called strikes.  A strike generally 

corresponds to the elliptical region centered around the plate and slightly below the batter’s 

waistline. We define three concentric ellipses corresponding to: 1) the inside of the strike zone, 

2) the edge of the strike zone, located just outside the center region, and 3) the complement to 

both regions, denoted as outside.  Figure 4 shows the inside, an ellipse with major axis equal to 2 

feet, and a minor axis equal to 1.6 feet.  The edge is bordered by the inside and the outside, a 

larger ellipse with major axis 2.6 feet and minor axis 2.2 feet. We experimented with several 

alternative sizes for these ellipses, and none changes the basic results.  Panel B of Table 6 

summarizes the distribution of pitches by region. Roughly 40 percent are thrown in each of the 

inside and outside regions, with the balance in the edge.  

Pitches thrown to each region generate different outcomes.  A called pitch in the inside 

region will be a strike almost 87 percent of the time.  Thus, a pitch thrown in this region is 

associated with little uncertainty.  Similarly, a pitch thrown in the outside region has very little 

chance of being called a strike (3.8 percent), resulting in even less uncertainty about the call.  A 

pitch thrown to the edge region, however, is called a strike 44.3 percent of the time, generating 
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nearly the maximum uncertainty possible for a binomial variable. The edge region allows the 

umpire the greatest discretion.  

 Given this distinction, it is comforting that the edge is where the effects of the previous 

sections occur.  Matches in the inside are associated with an increase in the called strike 

percentage of only 0.3 percentage points, from 86.7 percent (no match) to 87 percent (match).  

The outside shows no difference at all.  The percent called strikes in the edge is 43.6 absent a 

match, compared to 44.5 percent with a match.  If pitchers understand this advantage, then we 

can predict that a matching pitcher will throw more pitches to the edge, where his advantage 

(courtesy of a biased umpire) is maximized.  This aids the pitcher, because pitches to this region 

are considerably more difficult for the batter to hit. 

Panel C of Table 6 presents the results of regressions similar to (1), except: 1) we include 

all pitches thrown by starting pitchers, not just called pitches, as was required for the previous 

analysis; and 2) the dependent variable indicates whether a pitch is thrown to the edge.  As 

before, we include fixed effects for each pitcher, umpire, and batter, as well as all count and 

inning indicators.  The first column shows the result for pitchers in QuesTec parks, where we see 

that a race/ethnicity match between the pitcher and umpire has virtually no effect on pitch 

location.  In non-QuesTec parks, the situation changes drastically.  Matches lead to a 0.95 

percentage-point increase in the probability of throwing to the middle region, representing a 5 

percent increase relative to the base non-match rate of 19.7 percent.  The third column 

aggregates all observations, where the magnitude of the interaction term is over 1 percent 

(p=.10).  By throwing pitches that can reasonably be called as either balls or strikes, matching 

pitchers gamble on the fact that this region offers them an advantage.   
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Panel D of Table 6 shows a related, but distinct, finding.  Its interpretation requires some 

institutional detail.  The most common pitch in baseball is the fastball (about 58 percent of our 

sample), which travels in a mostly straight line from the pitcher’s hand toward home plate.  

Skilled pitchers, however, can place spin on pitches, causing them to deviate from a straight 

trajectory.  Pitches with substantial “break” end their flights with dramatic dips that are 

notoriously difficult to hit solidly.  Adding this vertical element also makes these pitches more 

difficult to judge.23 As with pitches to the edge, judging a curveball requires subjectivity, which 

is the source of a matching pitcher’s advantage.  If matching pitchers are aware of a biased 

umpire, we would expect them to throw more breaking pitches. 

The first column in Panel D shows that, in QuesTec parks, a match is associated with a 

slight preference for breaking balls.  In non-QuesTec parks, the magnitude quadruples to 1.28 

percent (p<0.001).  The aggregation of all pitches in Column (3) tells the same story.  Matching 

pitchers in parks without explicit monitoring select pitches allowing umpires the most discretion, 

enabling them to maximize their advantage stemming from the umpire's bias.  While Panel D 

only makes the distinction between curveballs and other pitches, the result is nearly identical if 

we distinguish between all breaking pitches (e.g, sliders, cutters) and fastballs.  

 The Appendix presents a simple game-theoretic model that formalizes the intuition for 

the results in Table 6.  It shows that, when pitchers expect a racial/ethnic match with the umpire 

to result in more called strikes, their optimal response is to select pitch locations further from the 

center of the plate (as shown in Table 6).   Intuitively, the umpire’s bias reduces the penalty for 

throwing edge pitches that are difficult for the batter to hit. 

                                                 
23A Google search for “umpire” and “calling a curveball” generates hundreds of links to articles and advice to 
umpires wishing to master the evaluation of this difficult pitch. 
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 The results and the general theory seem relevant for examining the effect of bias on 

agents’ behavior in a variety of contexts.  For example, in the literature on racial profiling (e.g., 

John Knowles et al, 2001; Nicola G. Persico, 2002), while the search data in the empirical 

literature do not allow examining these indirect effects, the theory demonstrates that they will 

arise.  On the reverse side, the theory of affirmative action (Stephen Coate and Glenn C. Loury, 

1993) demonstrates that anti-discriminatory policies will produce indirect effects on agents’ 

behavior. 

 In the larger labor market the history of occupational segregation is replete with examples 

of discrimination in occupational choice altering agents’ labor-market behavior to their own 

detriment.  The exclusion of Jews from property ownership in the late Middle Ages, the 

exclusion of African-Americans from most of the railway trades until the 1950s, and perhaps 

even the “glass ceilings” in corporate hierarchies, all resulted in crowding into occupations (see 

Barbara R. Bergmann, 1971) that was an indirect effect of bias in other occupations.  Our work 

merely provides a specific example of these effects that allows them to be identified more clearly 

than in the broader labor-market context.  

VI.  Measures of Performance and the Measurement of Discrimination 

The model in the Appendix and evidence in Section V jointly imply that, conditional on 

swinging, the batter is less likely to get a hit when the umpire and pitcher match.  This 

implication suggests analyzing a variety of game-level performance measures for each starting 

pitcher to infer the total of the direct and indirect effects of bias on performance.  Table 7 

examines each starting pitcher’s hits allowed, runs given up, and wins (per game).24  Because the 

                                                 
24We tabulate each starting pitcher’s win decisions rather than whether the team actually wins the game.  If one 
considers this second measure instead, the differences are similar, although the overall mean is 0.5 by construction.  
(The mean for wins is lower in the text table because relief pitchers are frequently awarded decisions.) 
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sample shrinks by nearly three orders of magnitude compared to the pitch-level results, our 

ability to detect relatively subtle effects is greatly reduced.  Nonetheless, for both groups (non-

Hispanic Whites in Panel A, minorities in Panel B), pitchers’ outcomes along all three game-

level performance measures are superior in matching situations.  Non-Hispanic White starting 

pitchers who match are awarded wins 1.7 percentage points more often in non-QuesTec parks, 

which reverses to negative 3 percentage points in QuesTec parks.  The “QuesTec effect” of 4.6 

percentage points is nearly significant (p=.08).  For minority starting pitchers, the similar gap is 

even larger, at 12.9 percentage points (p=.06), although there are only 74 matches in QuesTec 

parks. 

Several other aggregate performance measures show the same patterns.  Both groups give 

up fewer hits in matching situations in non-QuesTec parks, Whites by about 1 percentage point, 

minorities by about 2 percentage points.  As before, each pattern reverses in QuesTec parks.  A 

similar pattern is seen along additional performance metrics.  Figure 5 shows several of them, 

again for non-Questec parks and for White and minority pitchers separately.  Presented as 

percentage changes from their baseline levels (Table 7 presented differences in levels), the vast 

majority improve in match situations.  From the starting pitcher’s perspective, a racial/ethnic 

match with the umpire helps his earned runs (fewer), hits (fewer), walks (fewer), and home runs 

(fewer).  Only strikeouts go in the opposite direction. One might expect little effect for 

strikeouts, which, at least in the fraction that are called third strikes, require bias on a terminal 

count, which we have already shown does not occur. 

 To the extent that pay is based on measured productivity, our findings of small direct and 

larger indirect effects of racially/ethnically disparate treatment carry important implications for 

measuring the extent of discrimination in baseball and in labor markets generally. In particular, 
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they imply that estimates of the extent of discrimination will be understated, even controlling for 

standard measures of performance.   

 Consider a simple earnings equation: 

    Wi = αMi + βP*i  + υi ,                                                       (2) 

where W is the logarithm of earnings, M an indicator of minority status, P* worker i’s true 

productivity, and υ a random error in the determination of earnings.  The parameter α is the true 

effect of minority status on earnings when productivity measurements are free of bias. Assume 

that the majority workers’ productivity is measured without bias, but that minority workers are 

subject to a negative bias in their assessment by evaluators, which leads to a shortfall of their 

measured productivity P below their true productivity: 

     Pi  = P*i  - φ,  if M=1;                                                        (3) 

     Pi  = P*i  ,      if M=0, 

φ>0.  Then we can rewrite (2) to obtain an estimating equation in observables: 

     Wi = [α+βφ]Mi + βPi  + υi , or                                               (2’) 

Wi = α’Mi + βPi  + υi. 

The standard estimate of earnings discrimination adjusted for productivity differences, α’, has a 

positive bias in the amount βφ. 

 To obtain some feel for the size of this bias in the particular case that we have examined, 

we can simulate the wage effects using the estimates of φ underlying Figure 5 and estimates of β 

from three studies of MLB that examined pitchers and used at least some of these outcomes as 

determinants of salaries.  We are essentially estimating the reduction in minority pitchers’ 

salaries as a result of the average amount of bias arising during the 2004-2008 seasons due to 

umpire-pitcher racial/ethnic matches. Lawrence M. Kahn (1993, Table A2) estimates equations 
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like (2’) using a set of outcome measures that can be conformed to ours by including the 

percentage of games won and ERA.  Making reasonable assumptions about the means of these 

outcomes for starting pitchers in 2004-2008, applying the effects in Figure 5, and using his 

parameter estimates yields an estimated bias of βφ = 0.034.  Mark P. Gius and Timothy P. Hylan 

(1996, Table 6.2) use strikeouts/inning, walks/inning and winning percentage, all of which are 

also conformable with our outcome measures.  The same method based on their parameter 

estimates produces an estimate of βφ = 0.012. Finally, using the estimates for starting pitchers by 

Anthony C. Krautmann et al (2003), the estimate of βφ = 0.074.25 

 While we have demonstrated the extent of bias to estimated discrimination in earnings 

that arises because of biased evaluations of MLB pitchers, this effect is probably smaller than 

would be observed for workers generally.  The scope for the expression of racial/ethnic 

preferences of umpires for/against pitchers is almost surely far less than in most workplaces. 

Evaluations of pitchers are made discretely and very frequently—when a pitch is thrown.  These 

are not one-shot comments made at most monthly at the evaluator’s leisure.  Also, as our 

demonstrations of reduced bias when there is greater scrutiny suggest, there are quite stringent 

external limits on the expression of bias against unmatched pitchers.  The relative lack of such 

limits in the general workplace suggests that the example here may provide a lower bound on the 

extent of bias to estimates of disparate outcomes generally.  

The general point, that bias will affect measures of productivity, is not new (see, e.g., 

Glen G. Cain, 1986).  It is, however, generally ignored in the scholarly literature measuring the 

                                                 
25We use the means in this sample as the baselines. For the fraction of games won, 0.37; for ERA, 4.44; for 
strikeouts/inning by starting pitchers, 0.75; and for walks/inning, 0.43. We can take the estimates of the bias as 
examples here to infer the dollar impacts of this subtle form of discrimination.  In 2006, the mid-point of our sample, 
the average salary of starting pitchers in MLB was $4.8 million.  A bias to the estimated effect of minority status on 
compensation of starting pitchers of between 1 and 8 percent suggests that those pitchers are underpaid relative to 
White pitchers by between $50,000 and $400,000 per year. 
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wage effects of discrimination.  In the huge industry of employment litigation, standard practice 

is to adjust wages using measures of supervisors’ evaluations of workers.  As we have shown, 

even in a very controlled and highly scrutinized environment, these can be biased against 

minorities. Our results suggest that this bias must be accounted for whenever one wishes to 

measure racial/ethnic disparities in rewards in the workplace. 

 

VII. Conclusions 

The analyses of individual pitches and game outcomes suggest that baseball umpires 

express racial/ethnic preferences in their decisions about players’ performances. Pitches are 

slightly more likely to be called strikes when the umpire shares the race/ethnicity of the starting 

pitcher, an effect that only is observable when umpires’ behavior is not well monitored. The 

evidence also suggests that this bias has substantial effects on pitchers’ measured performance 

and games’ outcomes.  The link between the small and large effects arises, at least in part, 

because pitchers alter their behavior in potentially discriminatory situations in ways that 

ordinarily would disadvantage themselves (such as throwing pitches directly over the plate). As 

in many other fields, racial/ethnic preferences work in all directions—most people give 

preference to members of their own group.  In MLB, as in so many other fields of endeavor, 

power belongs disproportionately to members of the majority—White—group. 

The type of discrimination that we have demonstrated is disturbing because of its 

implications for the sports labor market.  In particular, minority pitchers are at a significant 

disadvantage relative to their White peers, even in the absence of explicit wage discrimination by 

teams.  Although some evidence suggests such explicit discrimination exists, i.e., there is a wage 

gap among baseball players of different races, the fact that almost 90 percent of the umpires are 
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White implies that the measured productivity of minority pitchers may be downward biased.  

Implicitly, estimates of wage discrimination in baseball that hold measured productivity (at least 

of pitchers) constant will understate its true size. 

 More generally, our results suggest caution in interpreting any estimates of wage 

discrimination stemming from equations relating earnings to race/ethnicity, even with a large set 

of variables designed to control for differences in productivity.  To the extent that supervisors’ 

evaluations are among the control variables included in estimates of wage discrimination, or 

even if they only indirectly alter workers’ objective performances, their inclusion or their mere 

existence contaminates attempts to infer discrimination from adjusted racial/ethnic differences in 

wages.  If racial/ethnic preferences in evaluator-worker matches are important, standard 

econometric estimates will generally understate the magnitude of racial/ethnic discrimination in 

labor markets. 

While the specific evidence of racial/ethnic match preferences is disturbing, our novel 

analysis of the expression of discrimination should be encouraging:  When their decisions matter 

more, and when evaluators are themselves more likely to be evaluated by others, our results 

suggest that these preferences no longer manifest themselves.  Indeed, these findings imply that 

the particular impacts of racial/ethnic match preferences in baseball may now have been vitiated, 

since beginning in 2009 all ballparks are equipped with QuesTec or similar technologies.26 

Clearly, however, raising the price of discrimination in the labor market generally is more 

difficult; but our results may suggest analogous measures that might have the desired effects. 

                                                 
26 See “Ball-Strike Monitor May Reopen Wounds” (Alan Schwarz, New York Times, March 1, 2009, electronic 
version available at  http://www.nytimes.com/2009/04/01/sports/baseball/01umpires.html. 
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Table 1–Summary Statistics of Pitches 

 

Pitch Outcomes, 2004-2008 (percentage distributions) 

  
Total 

Pitches 
Called 
Strike 

Called 
Ball 

Swinging 
Strike Foul In Play 

Intentional
Ball 

Hit by 
Pitch 

All 3,524,624 17.09 36.56 8.98 17.08 19.41 0.63 0.25 

Pitcher                 

   White (N=861) 2,544,515 17.19 36.48 8.77 17.10 19.58 0.64 0.24 

   Hispanic (N=278) 793,797 16.86 36.77 9.57 17.03 18.86 0.64 0.27 

   Black (N=37) 89,355 16.24 36.68 9.71 17.54 19.07 0.52 0.24 

   Asian (N=39) 96,957 17.12 36.81 8.87 16.59 19.70 0.64 0.27 

Batter                 

   White (N=1,147) 1,813,768 17.37 36.90 9.11 16.92 18.84 0.58 0.28 

   Hispanic (N=493) 1,061,115 16.81 35.91 8.72 17.35 20.31 0.68 0.22 

   Black (N=187) 571,563 16.65 36.67 9.17 17.08 19.50 0.70 0.23 

   Asian (N=46) 78,178 17.63 36.80 7.44 17.35 19.88 0.71 0.19 

Umpire                 

   White (N=91) 3,215,949 17.09 36.55 8.97 17.09 19.41 0.64 0.25 

   Hispanic (N=5) 111,524 17.06 36.80 8.87 16.97 19.33 0.70 0.27 

   Black (N=6) 197,151 17.13 36.63 9.00 16.99 19.44 0.59 0.22 
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Table 2–Summary of Umpires’ Called Pitches by Umpire-Pitcher Racial/Ethnic Match, MLB 2004-
2008  
 
 

  Pitcher Race/Ethnicity   Total percent 
called strikes   White Hispanic  Black Asian   

Umpire Race/Ethnicity       

White       

   Pitches 2,319,522 726,137 81,251 89,039   

   Called pitches 1,244,523 389,411 42,986 47,973   

   Called strikes 398,673 122,441 13,194 15,269   

   Percent called strikes  32.03 31.44 30.69 31.83  31.86 

Hispanic           

   Pitches 80,956 24,844 2,559 3,165   

   Called pitches 43,632 13,299 1,374 1,760   

   Called strikes 13,857 4,194 429 549   

   Percent called strikes 31.76 31.54 31.22 31.19  31.68 

Black           

   Pitches 144,037 42,816 5,545 4,753   

   Called pitches 77,472 23,035 2,922 2,561   

   Called strikes 24,900 7,195 886 784   

   Percent called strikes 32.14 31.24 30.32 30.61  31.86 

             

Total percent called 
strikes 

32.03 31.43 30.69 31.75   31.86 
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Table 3–Effects on Called Strikes of the Relationship between Pitcher and Umpire Race/Ethnicity, 
MLB 2004-2008  
 

A.  Main Parameter Estimates 

Pitchers  White Black Hispanic All All All All All All 

Umpires  All All All White Black Hispanic All All All 

  (1) (2) (3) (4) (5) (6) (7) (8) (9) 

Black Umpire  -0.0005 0.0004 -0.0010         
(0.0019) (0.0105) (0.0031)    

Hispanic Umpire -0.0045 0.0097 0.0079         
(0.0024) (0.0127) (0.0049)    

Black Pitcher      -0.0148 -0.0157 -0.0027     
   (0.0023) (0.0103) (0.0125)   

Hispanic Pitcher      -0.0072 -0.0089 0.0020     
   (0.0009) (0.0034) (0.0054)   

UPM          0.0024 0.0021 0.0016 
        (0.0013) (0.0017) (0.0017)

Observations  1,365,660 47,285 425,731  1,676,942 103,429 58,305  1,838,676
R2  0.031 0.031 0.030  0.028 0.025 0.030  0.031 0.091 0.091 
Fixed Effects  P P P  U U U  P PU PUB 

 
B.  Coefficients on Pitch Count Indicators in the Specification in Column (9) 

 0&1 0&2  1&0 1&1 1&2  2&0 2&1 2&2  3&0 3&1 3&2  

 -0.226 -0.355  -0.023 -0.190 -0.326  0.042 -0.151 -0.289  0.206 -0.060 -0.257  
 (0.001) (0.001)   (0.001) (0.001) (0.001)   (0.002) (0.002) (0.001)   (0.003) (0.003) (0.002)  

 
C.  Coefficients on Inning Indicators and Pitcher's Score Advantage in the Specification in Col. (9) 

 

2nd 3rd  4th 5th 6th  7th 8th 9th  
Top of 
Inning 

Pitcher’s 
 Score 

Advantage

 

 -0.010 -0.024  -0.032 -0.032 -0.034  -0.025 -0.024 -0.018  0.006 0.002  
 (0.001) (0.001)   (0.001) (0.001) (0.001)   (0.001) (0.002) (0.002)   (0.001) (0.0004)  

 
Notes: All estimates are based on linear-probability models with heteroskedasticity-robust standard errors in 
parentheses, here and in Tables 4-6. UPM indicates whether the umpire and pitcher match on race/ethnicity. The 
control variables whose coefficients are reported Panels B and C are included in all the estimates. Pitcher Score 
Advantage is the number of runs, potentially negative, that the pitcher’s team is ahead at the time of the pitch. Top 
of Inning is an indicator equaling 1 if the home team is pitching. P, U and B represent pitcher, umpire and batter 
fixed effects, respectively.   
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Table 4–Effects on Called Strikes of Explicit Monitoring of Umpires and Racial/Ethnic 
Discrimination, MLB 2004-2008  
  

 QuesTec Non-QuesTec All 

 (1) (2) (3) 

    
Umpire-Pitcher Match (UPM) -0.0048 0.0059 0.0059 

 (0.0027) (0.0022) (0.0022) 

    
QuesTec*UPM   -0.0107 

     (0.0035) 

Observations 679,979 1,158,697 1,838,676 

R2 0.089 0.088 0.088 

 
Notes: UPM indicates whether the umpire and pitcher match on race/ethnicity. All columns here and in Tables 5 and 
6 include the control variables shown in Table 3. All columns also include fixed effects: 1) pitcher-QuesTec fixed 
effects, i.e., two fixed effects for each pitcher who pitched in both a ballpark where QuesTec was and was not 
installed; 2) umpire-QuesTec fixed effects, and 3) batter-QuesTec fixed effects.  
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Table 5–Effects on Called Strikes of Implicit Monitoring of Umpires and Racial Discrimination, 
MLB 2004-2008  
  

A. Distinguishing by Game Attendance 
 High Attendance Low Attendance All Games 
 (1) (2) (3) 

UPM -0.0034 0.0064 0.0036 

     (0.0025) (0.0024) (0.0019) 

Well Attended ( >69% capacity)   0.0059 

       (0.0012) 

Well Attended*UPM   -0.0037 

          (0.0015) 

Observations 902,261 936,415 1,838,676 

R2 0.089 0.088 0.088 
 
B. Distinguishing by Terminal Count and Inning 

 Terminal Non-Terminal All Pitches  Early Inning Late Inning 

 (4) (5) (6) (7) (8) 

UPM -0.0026 0.0031 0.0031 0.0044 0.0023 

 (0.0027) (0.0021) (0.0018) (0.0031) (0.0022) 

Terminal Count   -0.0058 -0.0086 -0.0038 

   *UPM     (0.0014) (0.0024) (0.0017) 

Observations 427,136 1,411,540 1,838,676 641,053 1,197,623 

R2 0.175 0.042 0.088 0.095 0.085 

 
C.  Combining Explicit and Implicit Monitoring Proxies 

    UPM Interacted with    
 

  UPM Questec 
Well 

Attended 
Terminal 

Count  Observations R2 

 All Pitches 0.0089 -0.0102 -0.0035 -0.0058  1,838,676 0.088 
 (9) (0.0024) (0.0036) (0.0015) (0.0014)    

 
Note: Low (high) attendance games are defined as games with percentage attendance below (above) the median.  A 
terminal count is defined as a count with three balls and/or two strikes. 
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Table 6–Pitch Location, Type and the Effects of Pitcher-Umpire Racial/Ethnic Matches, MLB 
2007-2008  

  
A. Pitch Locations (Distance from Home-plate Center), 2007-2008, N=538,194  

 Mean Quantiles: 5th 25th 50th 75th 95th 

Horizontal Pitch Distance (ft.) -0.04  -1.53 -0.68 -0.04 0.60 1.44 
Pitch Height (ft.) -0.11  -1.60 -0.69 -0.10 0.48 1.36 

 
B. Percentage Distributions of Pitches by Type, 2007-2008, N=533,150  

By Location  By Type 

Inside Edge Outside  Change-up Curveball Fastball Slider Other 

39.55 19.98 40.47  13.43 10.88 57.48 13.52 4.69 

         
C. Effects on Probability of Pitch in the Edge of the Strike Zone 

 Questec Non-Questec All Games 
 (1) (2) (3) 

UPM -0.0005 0.0095 0.0095 

     (0.0047) (0.0042) (0.0042) 

Questec*UPM   -0.0102 

         (0.0063) 

Observations 199,085 339,109 538,194 

R2 0.001 0.001 0.001 
 
D. Effects on Probability of a Curve Ball  

 Questec Non-Questec All Games 
 (4) (5) (6) 

UPM 0.0033 0.0128 0.0125 

     (0.0032) (0.0029) (0.0028) 

Questec*UPM   -0.0087 

         (0.0043) 

Observations  195,777 337,373 533,150 

R2 0.020 0.021 0.021 

 
Notes: The sample consists of all pitches (called and non-called, excluding intentional balls) thrown by starting 
pitchers   In Panel A the pitch location is the Cartesian coordinate, where the origin is the intersection of the vertical 
line from the center of the home plate and the horizontal line equidistant to the top and the bottom of the strike zone.  
The information is from PITCHf/x. 
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Table 7–Estimated Effects on Performance of Umpire and Starting Pitcher Racial/Ethnic Match, 
N=12,127 Games, MLB 2004-2008   
  

A. White Pitchers  
 Umpire-Pitcher 

Racial Match N Win Hits Allowed Runs Allowed 
Questec Match 5,953 0.347 6.190 3.215 

 Non-Match 605 0.377 6.109 3.179 
 Diff   -0.030 0.081 0.036 
   (0.021) (0.102) (0.092) 

      

Non-Questec Match 10,491 0.351 6.174 3.154 

 Non-Match 1,003 0.334 6.240 3.234 
 Diff   0.017 -0.066 -0.080 

   (0.016) (0.073) (0.069) 

      
 Diff-in-Diff  -0.046 0.147 0.116 

   (0.026) (0.126) (0.115) 

 
B. Minority Pitchers  

 Umpire-Pitcher 
Racial Match N Win Hits Allowed Runs Allowed 

Questec Match 74 0.257 6.284 3.581 

 Non-Match 2,313 0.356 6.006 3.179 
 Diff   -0.099 0.278 0.402 
   (0.052) (0.297) (0.276) 

      
Non-Questec Match 119 0.370 5.891 3.185 

 Non-Match 3,696 0.340 6.080 3.223 
 Diff   0.030 -0.189 -0.038 

   (0.045) (0.226) (0.214) 

       
 Diff-in-Diff  -0.129 0.466 0.440 

   (0.069) (0.373) (0.349) 

 
Notes: Standard errors in parentheses. 
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Figure 1–Race and Called Strike Percentages in QuesTec and Non-QuesTec Ballparks  
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Figure 2–Race and Called Strike Percentages by Game Attendance  
 
Note: Low (high) attendance games are defined as games with percentage attendance below (above) the median. 
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Figure 3–Race and Called Strike Percentages in Terminal and Non-Terminal Counts 

 
Note: A terminal count is defined as a count with three balls and/or two strikes. 
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Figure 4–Called Strikes by Distance from Home-Plate Center, 2007-2008 (N=144,990) 
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Figure 5–Effects of Umpire-Pitcher Racial/Ethnic Match on Pitcher Performance,  

non-Questec Ballparks, MLB 2004-2008 (N=15,308) 
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Appendix– A Model of Bias-Induced Changes in Pitcher Strategies 
 

Consider the following simple representation of the interaction between the pitcher and 

hitter. Denote the horizontal distance from the center of the plate . Assume for simplicity that 

the pitcher can control the width of pitches (i.e., the horizontal dimension), but not their height. 

Further suppose that the batter is left-handed, and that the pitcher never aims left of center, i.e., 

. This simplifying assumption is little more than a normalization, although a realistic one, 

as pitchers are usually cautious to avoid hitting the batter.  

 

The game unravels as follows.  

1. The pitcher moves first. He can select his aim,  ≥ 0, but not the final pitch location, , 

which is random. On average, the pitcher’s aim is correct, i.e., E( ) = µ.  

2. The batter moves next. A batter must decide whether to swing or not soon after a pitch is 

thrown, but before it reaches its final location . To capture this timing, the batter’s 

swing decision is made immediately after observing µ.27 

3. If the batter does not swing, two outcomes are possible. For a given value of µ, with 

probability s(µ), the pitch is called a strike, and confers the batter a payoff S. With 

probability 1 − s(µ), the pitch is called a ball, with payoff B > S. We assume s´ < 0, s´´< 

0, i.e., that pitches aimed closer to the plate are more likely to be called strikes, and at an 

increasing rate.  

4. If the batter swings, two additional outcomes are possible. With probability h(µ), the 

batter gets a hit, and enjoys a payoff H. With probability 1 − h(µ), the batter does not get 

a hit, with payoff N < H.28 Similar to the assumptions for s, we assume h´ < 0, h´´ < 0.  

  
The Batter’s Problem:  

To determine whether he swings at a pitch with expected location µ, the batter compares his 

expected payoff from swinging, 

                                          π(swing|µ) = h(µ)H + [1 – h(µ)]N
 
                                                    (1)  

                                                 
27This strict timing assumption is not crucial. Instead, it is a simplified way of modeling that the batter makes his 
swing decision under imperfect information. For example, the batter could instead observe a noisy signal of 

without changing the results.  
28 Here, N captures the average payoff of swinging and missing, (S), and hitting into an out.  
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with that from not swinging, 

                                          π(no swing|µ) = s(µ)S + [1 –s(µ)]B.
                                                  

(2) 

Lemma 1.  Assume  ), = |)(> ) = |( 0 swingno0swing  so that a batter always prefers to 

swing at a pitch aimed down the center of the plate. Then there exists a unique cutoff M whereby 

if: i) , the batter strictly prefers to swing, ii) , the batter strictly prefers to not 

swing, and iii) , the batter is indifferent between swinging and not.  

Proof.  ∂(π(swing|µ)) / ∂µ < 0, which follows from the assumptions that: i) called strikes are 

assumed to be more likely when thrown closer to the plate, s´< 0, ii) the batter’s expected 

payoff from called balls is higher than that from called strikes, B > S. By similar logic,    

∂(π(no swing|µ)) / ∂µ > 0.  The convexity assumptions s´´, h´´< 0 then guarantee a single 

crossing for (π (swing) |µ) and (π (no swing) |µ), which we denote .  

 

The intuition for Lemma 1 is straightforward. Batters will not attempt to hit pitches that 

have very little chance of being called a strike should they not swing, i.e., for sufficiently low 

values of . Moreover, the cutoff for swinging  is a function of the payoffs S, B, H, and N that 

correspond to the possible outcomes of the plate appearance. Generally, these payoffs will 

depend on game conditions, such as the score, the count, runners on base, or other factors that 

determine the payoffs to each outcome. For example, with runners on second and third base but 

no outs, the benefit of a hit (H) is substantial, where the cost of hitting into an out (N) is 

relatively small. In this situation, the batter will be less selective at the plate, which increases the 

swinging cutoff . We do not model differences in these payoffs across plate appearances, 

although the present set-up easily allows for this extension.  

Our main interest is in how changes in the conditional strike function, s( ), influence 

the batter’s optimal behavior. Specifically, assume that the race/ethnicity match of the umpire 

and pitcher influences the probability that a pitch aimed at location µ will be called a strike. If 

the pitcher and umpire match (M), denote the conditional called strike probability . If they 

are different (D), the conditional strike probability becomes . To capture the idea that 

similar race or ethnicity helps the pitcher, we assume:  

 

sM(µ) > sD(µ),                                                             (3)                    

In other words, the same pitch has a different probability of being called a strike, conditional on 

whether the umpire and pitcher have the same or different races or ethnicities.  
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Lemma 2.  When the pitcher and umpire share the same race/ethnicity, the batter swings at 

pitches further from the center of the plate. That is, the cutoff location under a match is strictly 

greater than the cutoff location otherwise, i.e., .  

Proof.  Denote  as the cutoff swinging location when  and  as that when 

. Suppose  and . From equation (2), when  changes to 

 the expected payoff of not swinging declines by 0, ))](ˆ()ˆ([ BSss MDMM   while 

the payoff from swinging is unchanged. We can now use the proof for Lemma 1. Because 

0   / ))|(( swing  and 0,   / ))|((  swingno  the new cutoff  is strictly less than 

.  

Lemma 2 indicates that when the batter anticipates judgments that favor the pitcher, his optimal 

strategy changes. Expecting the umpire’s bias to reduce his payoff from not swinging, the batter 

takes matters into his own hands by swinging at pitches that he would otherwise let pass. 

Empirically, this implies a distinct advantage to the pitcher, not only for pitches that are called, 

but also for pitches that are hit. We complete this exercise by extending consideration to the 

pitcher’s optimal strategy.  

The Pitcher’s Problem:  

The pitcher’s choice variable is , the expected location of the pitch. His expected 

payoff is the inverse of the batter’s. If the batter swings, then the pitcher’s expected payoff is                         

–h(µ)H–[1–h(µ)]N. If the batter does not swing, then his expected payoff is –s(µ)S–[1–s(µ)]B.  

Lemma 3.  The pitcher’s optimal pitch location is , so that the batter is indifferent between 

swinging and not.  

Proof.  The batter will swing at any pitch aimed at , but because 

0,   / ))|(( swing  the pitcher is always strictly better off  increasing µ given that the 

batter will swing. The batter will not swing at any pitch aimed at , but because 

0,   / ))|((  swingno  the pitcher will always decrease µ given that the batter will not 

swing. It follows then that the optimal pitch location must be .  

The main prediction is that the umpire’s bias influences not only called strikes and balls, 

but also pitches where the umpire’s judgment plays no direct role. Lemma 3 shows that the 

umpire’s judgment influences the choice of pitch location, which in turn influences the batter’s 

incentive to swing at the ball. It follows that conditional on swinging, the batter is less likely to 

hit the ball when the umpire and pitcher share race or ethnicity. As indicated by the model, this is 

because pitches are, on average, more difficult to hit in these situations. 
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Orchestrating Impartiality: The Impact of “Blind” Auditions
on Female Musicians

By CLAUDIA GOLDIN AND CECILIA ROUSE*

A change in the audition procedures of symphony orchestras—adoption of “blind”
auditions with a “screen” to conceal the candidate’s identity from the jury—
provides a test for sex-biased hiring. Using data from actual auditions, in an
individual fixed-effects framework, we find that the screen increases the probability
a woman will be advanced and hired. Although some of our estimates have large
standard errors and there is one persistent effect in the opposite direction, the
weight of the evidence suggests that the blind audition procedure fostered im-
partiality in hiring and increased the proportion women in symphony orchestras.
(JEL J7, J16)

Sex-biased hiring has been alleged for many
occupations but is extremely difficult to prove.
The empirical literature on discrimination, de-

riving from the seminal contributions of Gary
Becker (1971) and Kenneth Arrow (1973), has
focused mainly on disparities in earnings be-
tween groups (e.g., males and females), given
differences in observable productivity-altering
characteristics. With the exception of various
audit studies (e.g., Genevieve Kenney and
Douglas A. Wissoker, 1994; David Neumark et
al., 1996) and others, few researchers have been
able to address directly the issue of bias in
hiring practices.1 A change in the way sym-
phony orchestras recruit musicians provides an
unusual way to test for sex-biased hiring.

Until recently, the great symphony orches-
tras in the United States consisted of members
who were largely handpicked by the music
director. Although virtually all had auditioned
for the position, most of the contenders would
have been the (male) students of a select

* Goldin: Department of Economics, Harvard University,
Cambridge, MA 02183; Rouse: Woodrow Wilson School,
Princeton University, Princeton, NJ 08544. Rouse acknowl-
edges The National Academy of Education, the NAE Spencer
Postdoctoral Fellowship Program, and the Mellon Foundation
for financial support. We are indebted to the staff members of
the orchestras that gave us access to their audition records and
who provided other assistance, and to the musicians who
responded to our questionnaire. We are particularly grateful to
Joanne Berry, Brigit Carr, Ruth DeSarno, Stefanie Dyson, Josh
Feldman, Barbara Haws, Oren Howard, Cindy Hubbard, Carol
Jacobs, Lynn Larsen, Bennett McClellan, Stephen Molina, Bill
Moyer, Jeffrey Neville, Stephen Novak, Deborah Oberschalp,
Stacey Pelinka, Carl Schiebler, Alison Scott-Williams, Robert
Sirineck, Harold Steiman, and Brenda Nelson Strauss. We also
thank Gretchen Jackson of the University of Michigan School
of Music. Rashid Alvi, Brigit Chen, Eric Hilfers, Serena May-
eri, LaShawn Richburg, Melissa Schettini, Thomas Tucker,
Linda Tuch, and Lavelle (Yvette) Winfield served as our
extremely able research assistants. David Howell of the Prince-
ton University Department of East Asian Studies and Jin Heum
Park kindly helped to determine the gender of Japanese and
Korean names. We thank them all. We are grateful to our
colleagues David Card, Anne Case, David Cutler, Angus
Deaton, Hank Farber, Larry Katz, Alan Krueger, David Lee,
and Aaron Yelowitz for helpful conversations, and to seminar
participants at the School of Industrial and Labor Relations at
Cornell University, University of Illinois at Champaign-
Urbana, Princeton University, University of Toronto, Harvard
University, and Vanderbilt University. We also thank two
anonymous referees for comments that have made this a better
paper. Any remaining errors are ours. Unfortunately the data
used in this article are confidential and may not be made
available to other researchers.

1 An extensive literature exists on occupational segrega-
tion by sex and the possible reasons for the large differences
in occupations between men and women today and in the
past. The debate is ongoing. On the one hand are those who
believe that discrimination, either individual or societal in
nature, is the driving force, and on the other hand are those
who claim the evidence shows women and men sort among
occupations on the basis of different tastes for work char-
acteristics. In the former category see Paula England (1982)
and England et al. (1988); in the latter group see Solomon
W. Polachek (1979) and Randall K. Filer (1989). It should
be noted that many other studies (e.g., Ian Ayres and Joel
Waldfogel, 1994) have also attempted to measure discrim-
ination in atypical ways.
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group of teachers. In an attempt to overcome
this seeming bias in the hiring of musicians,
most major U.S. orchestras changed their au-
dition policies in the 1970’s and 1980’s mak-
ing them more open and routinized. Openings
became widely advertised in the union papers,
and many positions attracted more than 100
applicants where fewer than 20 would have
been considered before. Audition committees
were restructured to consist of members of
the orchestra, not just the conductor and sec-
tion principal. The audition procedure became
democratized at a time when many other in-
stitutions in America did as well.

But democratization did not guarantee impar-
tiality, because favorites could still be identified
by sight and through resumes. Another set of
procedures was adopted to ensure, or at least give
the impression of, impartiality. These procedures
involve hiding the identity of the player from the
jury. Although they take several forms, we use the
terms “blind” and “screen” to describe the group.2

The question we pose is whether the hiring pro-
cess became more impartial through the use of
blind auditions. Because we are able to identify
sex, but no other characteristics for a large sample,
we focus on the impact of the screen on the
employment of women.3

Screens were not adopted by all orchestras at
once. Among the major orchestras, one still
does not have any blind round to their audition
procedure (Cleveland) and one adopted the
screen in 1952 for the preliminary round (Bos-
ton Symphony Orchestra), decades before the
others. Most other orchestras shifted to blind
preliminaries from the early 1970’s to the late
1980’s. The variation in screen adoption at var-
ious rounds in the audition process allows us to
assess its use as a treatment.4

The change in audition procedures with
the adoption of the screen allows us to test
whether bias exists in its absence. In both our

study and studies using audits, the issue is
whether sex (or race or ethnicity), apart from
objective criteria (e.g., the sound of a musical
performance, the content of a resume), is con-
sidered in thehiring process. Why sex might
make a difference is another matter.

Our data come from two sources: rosters and
audition records. Rosters are simply lists of
orchestra personnel, together with instrument
and position (e.g., principal), found in orchestra
programs. The audition records are the actual
accounts of the hiring process kept by the per-
sonnel manager of the orchestra. Both are de-
scribed in more detail below.

The audition records we have collected form an
uncommon data set. Our sample includes who
was advanced and hired from an initial group of
contestants and also what happened to approxi-
mately two-thirds of the individuals in our data set
who competed in other auditions in the sample.
There are, to be certain, various data sets contain-
ing information on applicant pools and hiring
practices (see, e.g., Harry Holzer and David Neu-
mark, 1996). But our data set is unique because it
has the complete applicant pool for each of the
auditions and links individuals across auditions.
Most important for our study is that audition pro-
cedures differed across orchestras in known ways
and that the majority of the orchestras in our
sample changed audition procedure during the pe-
riod of study.5

We find, using our audition sample in an indi-
vidual fixed-effects framework, that the screen
increases the probability a woman will be ad-
vanced out of a preliminary round when there is
no semifinal round. The screen also greatly en-
hances the likelihood a female contestant will be
the winner in a final round. Using both the roster
and auditions samples, and reasonable assump-
tions, the switch to blind auditions can explain
about one-third of the increase in the proportion
female among new hires (whereas another one-
third is the result of the increased pool of female
candidates). Estimates based on the roster sample
indicate that blind auditions may account for 25
percent of the increase in the percentage of or-
chestra musicians who are female.

2 For an article about the blind audition process seeThe
Economist(1996).

3 The screen may also have opened opportunities for
individuals from less-well-known orchestras, those trained
outside mainstream institutions, and those from minority
groups.

4 The blind audition procedures bear some resemblance
to “double-blind” refereeing in academic journals. See Re-
becca Blank (1991) for an assessment of the treatment effect
of such refereeing in theAmerican Economic Review.

5 This statement is true for the roster sample. There are
only a few orchestras that changed audition procedures
during the years of our audition data.
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I. Sex Composition of Orchestras

Symphony orchestras consist of about 100
musicians and, although the number has var-
ied between 90 to 105, it is rarely lower or
higher. The positions, moreover, are nearly
identical between orchestras and over time.
As opposed to firms, symphony orchestras do
not vary much in size and have virtually iden-
tical numbers and types of jobs. Thus we can
easily look at the proportion women in an
orchestra without being concerned about
changes in the composition of occupations
and the number of workers. An increase in the
number of women from, say, 1 to 10, cannot
arise because the number of harpists
(a female-dominated instrument), has greatly
expanded. It must be because the proportion
female within many groups has increased.

Among the five highest-ranked orchestras
in the nation (known as the “Big Five”)—the
Boston Symphony Orchestra (BSO), the Chi-
cago Symphony Orchestra, the Cleveland
Symphony Orchestra, the New York Philhar-
monic (NYPhil), and the Philadelphia Or-
chestra—none contained more than 12
percent women until about 1980.6 As can be
seen in Figure 1A, each of the five lines
(giving the proportion female) greatly in-
creases after some point. For the NYPhil, the
line steeply ascends in the early 1970’s. For
the BSO, the turning point appears to be a bit
earlier. The percentage female in the NYPhil
is currently 35 percent, the highest among all
11 orchestras in our sample after being the
lowest (generally at zero) for decades. Thus
the increase of women in the nation’s finest
orchestras has been extraordinary. The in-
crease is even more remarkable because, as
we discuss below, turnover in these orchestras
is exceedingly low. The proportion of new
players who were women must have been,
and indeed was, exceedingly high.

Similar trends can be discerned for four
other orchestras—the Los Angeles Symphony
Orchestra (LA), the San Francisco Philhar-
monic (SF), the Detroit Symphony Orchestra,
and the Pittsburgh Symphony Orchestra

(PSO)— given in Figure 1B.7 The upward
trend in the proportion female is also obvious
in Figure 1B, although initial levels are higher
than in Figure 1A. There is somewhat more
choppiness to the graph, particularly during
the 1940’s. Although we have tried to elimi-
nate all substitute, temporary, and guest mu-
sicians, especially during World War II and
the Korean War, this was not always possible.

The only way to increase the proportion
women is to hire more female musicians and
turnover during most periods was low. The
number of new hires is graphed in Figure
2 for five orchestras. Because “new hires” is a
volatile construct, we use a centered five-year
moving average. In most years after the late
1950’s, the top-ranked orchestras in the group
(Chicago and NYPhil) hired about four mu-
sicians a year, whereas the other three hired
about six. Prior to 1960 the numbers are ex-
tremely high for LA and the PSO, because, it
has been claimed, their music directors exer-
cised their power to terminate, at will, the
employment of musicians. Also of interest is
that the number of new hires trends down,
even excluding years prior to 1960. The im-
portant points to take from Figure 2 are that
the number of new hires was small after 1960
and that it declined over time.

The proportion female among the new hires
must have been sizable to increase the pro-
portion female in the orchestras. Figure
3 shows the trend in the share of women
among new hires for four of the “Big Five”
(Figure 3A) and four other orchestras (Figure
3B).8 In both groups the female share of new
hires rose over time, at a somewhat steeper
rate for the more prestigious orchestras. Since
the early 1980’s the share female among new
hires has been about 35 percent for the BSO
and Chicago, and about 50 percent for the
NYPhil, whereas before 1970 less than 10
percent of new hires were women.9

Even though the fraction of new hires who
are female rises at somewhat different times

6 The data referred to, and used in Figures 1 to 3, are
from orchestral rosters, described in more detail below.

7 Our roster sample also includes the Metropolitan Opera
Orchestra and the St. Louis Symphony.

8 A centered five-year moving average is also used for
this variable.

9 In virtually all cases the share of women among new
hires has decreased in the 1990’s.
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across the orchestras, there is a discernible
increase for the group as a whole in the late
1970’s to early 1980’s, a time when the labor
force participation of women increased gen-
erally and when their participation in various
professions greatly expanded. The question,
therefore, is whether the screen mattered in a
direct manner or whether the increase was
the result of a host of other factors, including
the appearance of impartiality or an increased

pool of female contestants coming out of
music schools. Because the majority of new
hires are in their late twenties and early
thirties, the question is whether the most se-
lective music schools were producing consid-
erably more female students in the early
1970’s. We currently have information by
instrument for only the Juilliard School of
Music. With the exception of the brass sec-
tion, the data, given in Figure 4, do not reveal

FIGURE 1. PROPORTIONFEMALE IN NINE ORCHESTRAS, 1940TO 1990’s
A: THE “BIG FIVE”; B: FOUR OTHERS

Source:Roster sample. See text.
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any sharp breaks in the fraction of all gradu-
ates who are female.10 Thus, it is not imme-
diately obvious that an expansion in the
supply of qualified female musicians explains
the marked increase in female symphony
orchestra members; it could, therefore, be be-
cause of changes in the hiring procedures of
orchestras.

But why would changes in audition procedures
alter the sex mix of those hired? Many of the most
renowned conductors have, at one time or another,
asserted that female musicians are not the equal of
male musicians. Claims abound in the world of
music that “women have smaller techniques than
men,” “are more temperamental and more likely
to demand special attention or treatment,” and that
“the more women [in an orchestra], the poorer the

sound.”11 Zubin Mehta, conductor of the Los An-
geles Symphony from 1964 to 1978 and of the
New York Philharmonic from 1978 to 1990, is
credited with saying, “I just don’t think women
should be in an orchestra.”12 Many European or-
chestras had, and some continue to have, stated
policies not to hire women.13 The Vienna Philhar-
monic has only recently admitted its first female
member (a harpist). Female musicians, it can be
convincingly argued, have historically faced con-
siderable discrimination.14 Thus a blind hiring
procedure, such as a screen that conceals the iden-
tity of the musician auditioning, could eliminate

10 We also have data on the sex composition of the
graduates of the University of Michigan School of Music
and Indiana University, but not by instrument. In the Mich-
igan data, both for those receiving the Bachelor of Music
(BM) degree and for those receiving the Master of Music
(MM) degree, there is no change in the percentage female
from 1972 to 1996. The Indiana University data, for both
BM and MM degrees and excluding voice, piano, guitar,
and early instruments, show an increase in the fraction
female from 1975 to 1996. The ratio of females to males
was 0.9 in 1975 but 1.2 in 1996.

11 Seltzer (1989), p. 215.
12 Seltzer (1989), p. 215. According to Seltzer, the fact

that new hires at the NYPhil were about 45 percent female
during Mehta’s tenure as conductor suggests that Mehta’s
views may have changed.

13 In comparison with the United Kingdom and the two
Germanys, the United States in 1990 had the highest percent-
age female among its regional symphony orchestras and was a
close second to the United Kingdom in the major orchestra
category (Jutta J. Allmendinger et al., 1996).

14 In addition, an African-American cellist (Earl Madi-
son) brought a civil suit against the NYPhil in 1968 alleging
that their audition procedures were discriminatory because
they did not use a screen. The orchestra was found not guilty
of discriminating in hiring permanent musicians, but it was
found to discriminate in hiring substitutes.

FIGURE 2. NUMBER OF NEW HIRES IN FIVE ORCHESTRAS, 1950TO 1990’s

Source:Roster sample. See text.

Notes:A five-year centered moving average is used. New hires are musicians who were not with the orchestra the previous
year, who remain for at least one additional year, and who were not substitute musicians in the current year.
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the possibility of discrimination and increase the
number of women in orchestras.

II. Orchestral Auditions

To understand the impact of the democra-
tization of the audition procedure and the

screen, we must first explain how orchestra
auditions are now conducted. After determin-
ing that an audition must be held to fill an
opening, the orchestra advertises that it will
hold an audition. Each audition attracts mu-
sicians from across the country and, often,

FIGURE 3. FEMALE SHARE OF NEW HIRES IN EIGHT ORCHESTRAS, 1950TO 1990’s
A: FOUR OF THE “BIG FIVE”; B: FOUR OTHERS

Source:Roster sample. See text.

Notes:A five-year centered moving average is used. New hires are musicians who were not with the orchestra the previous
year, who remain for at least one additional year, and who were not substitute musicians in the current year.
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from around the world.15 Musicians inter-
ested in auditioning are required to submit a
resume and often a tape of compulsory music
(recorded according to specific guidelines) to
be judged by members of the orchestra. In
some orchestras this prescreening is disposi-
tive; in others the musician has the right to
audition live in the preliminary round, even if
the audition committee rejects the candidate
on the basis of the tape.16 All candidates are
given, in advance, most of the music they are
expected to perform at the live audition.

Live auditions today generally consist of
three rounds: preliminary, semifinal, and final.
But there is considerable variation. Although all
orchestras now have a preliminary round, some
have two final rounds and in many there was no
semifinal round until the 1980’s. The prelimi-
nary is generally considered a screening round
to eliminate unqualified candidates. As a result,

the committee is free to advance as many, or as
few, as they wish. Candidates advanced from
the semifinal round are generally considered
“acceptable for hire” by the audition committee
(which does not include the music director,
a.k.a. conductor, until the finals). Again, this
means that the committee can advance as many
as it wishes. The final round generally results in
a hire, but sometimes does not.17

In blind auditions (or audition rounds) a
screen is used to hide the identity of the player
from the committee.18 The screens we have
seen are either large pieces of heavy (but sound-
porous) cloth, sometimes suspended from the
ceiling of the symphony hall, or look like large
room dividers. Some orchestras also roll out a
carpet leading to center stage to muffle footsteps
that could betray the sex of the candidate.19

Each candidate for a blind audition is given a
number, and the jury rates the candidate’s

15 Orchestral auditions, particularly for the nation’s most
prestigious orchestras, are national if not international, in
scope. Many contestants, the vast majority of whom receive
no travel reimbursement, travel long distances to audition.
The auditions span the fewest number of days possible to
minimize hotel charges.

16 The tape, in this case, provides information to the
candidate of his or her likelihood of success, sparing the
musician a potentially large travel expense.

17 There is one exception to this general rule. In rare
cases when the committee cannot decide between two or
three candidates, each is invited to play with the orchestra
before the final decision is made.

18 It may also serve to hide the identity of the committee
from the player, although that is not its main function. We
use the terms “blind” and “screen” interchangeably.

19 Or, if a carpet is not placed on the stage, the personnel
manager may ask a woman to take off her shoes and he
provides the compensating footsteps.

FIGURE 4. PROPORTIONFEMALE OF JUILLIARD GRADUATES, TOTAL AND BY SECTION: 1947TO 1995

Source:Juilliard Music School files.
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performance next to the number on a sheet of
paper. Only the personnel manager knows the
mapping from number to name and from name
to other personal information.20 The names of
the candidates are not revealed to the juries until
after the last blind round.

Almost all preliminary rounds are now blind.
The semifinal round, added as the number of
applicants grew, may be blind. Finals are rarely
blind and almost always involve the attendance
and input of the music director.21 Although the
music director still wields considerable power,
the self-governance that swept orchestras in the
1970’s has served to contain the conductor’s
authoritarianism. The music director can ignore
the audition committee’s advice, but does so at
greater peril. Once an applicant is chosen to be
a member of an orchestra, lifetime tenure is
awarded after a brief probationary period. The
basis for termination is limited and rarely used.
The positions we are analyzing are choice jobs
in the musical world. In 1995 theminimum
starting base salary for musicians at the BSO
was $1,400 per week (for a 52-week year), not
including recording contracts, soloist fees, over-
time and extra service payments, bonuses, and
per diem payments for tours and Tanglewood.22

Are blind auditions truly blind, or can a
trained, accomplished musician identify contes-
tants solely from differences in playing style,
just as academics can often identify authors of
double-blind papers they get to referee? Unlike
double-blind refereeing, for which one sees an

entire paper with its distinctive writing style,
methodology, sources, and citations, the candi-
dates play only predetermined and brief ex-
cerpts from the orchestral repertoire. Each
candidate typically has just 5 to 10 minutes to
play for the audition committee, particularly in
the early rounds. There is little or no room for
individuality to be expressed and not much time
for it to be detected.23 Even when an individual
musician is known in advance to be auditioning,
jury members often cannot identify that individ-
ual. Only the rare, well-known candidate, with
an unusually distinctive musical style could
conceivably be correctly identified.

The many musicians and personnel managers
with whom we have spoken uniformly deny that
identification is possible for the vast majority of
contestants. They also observe that, although it
is tempting to guess the identity of a contestant,
particularly in the later rounds, audition com-
mittee members, more often than not, find they
are wrong. To base a hiring decision on specu-
lation would not be in the best interests of the
orchestra. Further, although an individual com-
mittee member may believe that he or she
knows the identity of a player, it would be rare
for the entire committee to be secure in such
knowledge. Thus, even if one committee mem-
ber’s vote is swayed by such a belief, the com-
mittee’s vote must correspond to the consensus
view of the player’s musical ability for it to
determine the outcome. Thus, auditions held
with a screen, apart from very few exceptions,
are truly blind.

The audition procedures of the 11 orches-
tras in the roster sample are summarized in
Table 1.24 Although audition procedures are
now part of union contracts, that was not the
case in the more distant past and the proce-
dures were not apparently recorded in any
surviving documents. We gathered informa-
tion on these procedures from various
sources, including union contracts, interviews
with personnel managers, archival documents
on auditions, and a mail survey we conducted
of orchestral musicians concerning the proce-

20 The personnel manager is generally a musician who
played with the orchestra for some time and knows the
players and the conductor well. The duties involve manag-
ing the day-to-day work of the orchestra, getting substitute
musicians, making travel plans, and arranging the hiring of
new musicians.

21 It is almost always the case that if an orchestra in, say,
the spring of 1986 holds a blind preliminary round for a
position, it will have all its candidates audition blind in that
round and in all other preliminary rounds during that season,
should there be any. That is, there is generally no discretion
on the part of the jury (and certainly not on the part of the
contestant) in terms of the audition procedure, particularly
once an audition is underway.

22 Most of the orchestra contracts in the group we have
examined have similar base salaries. Union contracts list
only the minimum or base starting salary and minimum
increments for seniority. We do not know how many mu-
sicians have individually negotiated rates above the stated
minimum amounts.

23 Also, there is generally not a standing audition com-
mittee that might become familiar with the musicians who
audition frequently.

24 We identify the orchestras by letter, rather than by
name, to preserve confidentiality of the audition sample.
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dures employed during the audition that won
them their current position.

An obvious question to ask is whether the
adoption of the screen is endogenous. Of par-
ticular concern is that more meritocratic orches-
tras adopted blind auditions earlier, producing
the spurious result that the screen increased the
likelihood that women were hired.25 We esti-
mate a probit model of screen adoption by year,
conditional on an orchestra’s not previously
having adopted the screen (an orchestra exits
the exercise once it adopts the screen). Two
time-varying covariates are included to assess
commonly held notions about screen adoption:
the proportion female (lagged) in the orchestra,
and a measure of tenure (lagged) of then-current
orchestra members. Tenure is included because
personnel managers maintain the screen was
advocated more by younger players.

As the proportion female in an orchestra in-
creases, so does the likelihood of screen adop-
tion in the preliminary round, as can be seen in

columns (1) and (2) in Table 2, although the
effects are very small and far from statistically
significant.26 We estimate a similar effect when
we assess the role of female presence on the
adoption of blind finals [see column (3)]. The
impact of current tenure, measured by the pro-
portion with less than six years with the orches-
tra, is—contrary to general belief—negative
and the results do not change controlling for
whether the orchestra is one of the “Big Five.”27

In all, it appears that orchestra sex composition
had little influence on screen adoption, although
the stability of the personnel may have in-
creased its likelihood.28

25 Note, however, it is unlikely that the orchestras that
sought to hire more women chose to adopt the screen earlier
since the best way to increase the number of women in the
orchestra is to have not-blind auditions (so that one could be
sure to hire more women).

26 An increase in the proportion female from 0 to 0.35,
the largest for any of the orchestras (see Figure 1), would
enhance the likelihood of adopting the screen in the prelim-
inary round by a mere 0.0021 percentage points.

27 Our measure of tenure begins at the first date for
which we have rosters, but not earlier than 1947. Tenure
then cumulates for each member until the individual exits
the orchestra. Because tenure will increase for all orchestras
with time, we use the proportion of all members with fewer
than six years of tenure.

28 A change in conductor could also have led to a change
in the audition policy, but we find no supporting evidence.
For example, current players contend that Charles Munch
had complete authority in hiring at the BSO before 1952.
The BSO adopted the screen in 1952, but Munch was

TABLE 1—ORCHESTRA AUDITION PROCEDURESUMMARY TABLE

Orchestra Preliminaries Semifinals Finals

A Blind since 1973 Blind (varies) since
1973

Not blind

B Blind since at least 1967 Use of screen varies Blind 1967–1969; since
winter 1994

C Blind since at least 1979 Not blind: 1991–present Not blind
(definitely after 1972) Blind: 1984–1987

D Blind since 1986 Blind since 1986; varies
until 1993

1st part blind since 1993;
2nd part not blind

E Use of screen varies until 1981 Use of screen varies Not blind
F Blind since at least 1972 Blind since at least

1972
Blind since at least 1972

G Blind since 1986 Use of screen varies Not blind
H Blind since 1970 Not blind Not blind
I Blind since 1979 Blind since 1979 Blind since fall 1983
J Blind since 1952 Blind since 1952 Not blind
K Not blind Not blind Not blind

Notes:The 11 orchestras (A through K) are those in the roster sample described in the text. A subset of eight form the audition
sample (also described in the text). All orchestras in the sample are major big-city U.S. symphony orchestras and include the
“Big Five.”
Sources:Orchestra union contracts (from orchestra personnel managers and libraries), personal conversations with orchestra
personnel managers, and our mail survey of current orchestra members who were hired during the probable period of screen
adoption.
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III. The Role of Blind Auditions on the
Audition and Hiring Process

A. Data and Methods

Audition Records.—We use the actual audi-
tion records of eight major symphony orchestras
obtained from orchestra personnel managers and
the orchestra archives. The records are highly con-
fidential and occasionally contain remarks (in-
cluding those of the conductor) about musicians
currently with the orchestra. To preserve the full
confidentiality of the records, we have not re-
vealed the names of the orchestras in our sample.

Although availability differs, taken together
we obtained information on auditions dating
from the late 1950’s through 1995. Typically,
the records are lists of the names of individuals

who attended the auditions, with notation near
the names of those advanced to the next round.
For the preliminary round, this would indicate
advancement to either the semifinal or final
round. Another list would contain the names of
the semifinalists or finalists with an indication
of who won the audition.29 From these records,
we recorded the instrument and position (e.g.,
section, principal, substitute) for which the au-
dition was held. We also know whether the
individual had an “automatic” placement in a
semifinal or final round. Automatic placement
occurs when a musician is already known to be
above some quality cutoff and is invited to
compete in a semifinal or final round.30 We also
recorded whether the individual was advanced
to the next round of the current audition.

We rely on the first name of the musicians to
determine sex. For most names establishing sex
was straightforward.31 Sexing the Japanese and
Korean names was equally straightforward, at
least for our Japanese and Korean consultants.
For more difficult cases, we checked the names
in three baby books (Connie Lockhard Ellefson,
1990; Alfred J. Kolatch, 1990; Bruce Lansky,
1995). If the name was listed as male- or
female-only, we considered the sex known. The
gender-neutral names (e.g., Chris, Leslie, and
Pat) and some Chinese names (for which sex is
indeterminate in the absence of Chinese char-
acters) remained ambiguous. Using these pro-
cedures, we were able to determine the sex of
96 percent of our audition sample.32 We later
assess the impact that sex misclassification may
have on our results.

In constructing our analysis sample, we ex-
clude incomplete auditions, those in which there
were no women (or only women) competing,
rounds from which no one was advanced, and
the second final round, if one exists, for which

conductor from 1949 to 1962. Our inability to explain the
timing of screen adoption may result from our lack of
intimate knowledge of the musical world, although it is also
difficult to explain blind refereeing policy among econom-
ics journals (see the list in Blank, 1991).

29 In rare cases, we have additional information on the
finalists, such as resumes.

30 The person will be known to be above a quality cutoff
either because the individual is a current member of a
comparable orchestra or because the person was a semifi-
nalist or finalist in a previous audition.

31 For 13 percent of the contestants, sex was confirmed
by personnel managers, resumes, or audition summary
sheets.

32 Most of the remainder were sexed using census data
by assigning to them the dominant sex of individuals with
their first name.

TABLE 2—ESTIMATED PROBIT MODELS

FOR THE USE OF A SCREEN

Preliminaries blind
Finals
blind

(1) (2) (3)

(Proportion female)t 2 1 2.744 3.120 0.490
(3.265) (3.271) (1.163)
[0.006] [0.004] [0.011]

(Proportion of orchestra 226.46 228.13 29.467
personnel with,6 (7.314) (8.459) (2.787)
years tenure)t 2 1 [20.058] [20.039] [20.207]

“Big Five” orchestra 0.367
(0.452)
[0.001]

pseudoR2 0.178 0.193 0.050
Number of observations 294 294 434

Notes:The dependent variable is 1 if the orchestra adopts a
screen, 0 otherwise. Huber standard errors (with orchestra
random effects) are in parentheses. All specifications in-
clude a constant. Changes in probabilities are in brackets.
“Proportion female” refers to the entire orchestra. “Tenure”
refers to years of employment in the current orchestra. “Big
Five” includes Boston, Chicago, Cleveland, New York Phil-
harmonic, and Philadelphia. The data begin in 1947 and an
orchestra exits the exercise once it adopts the screen. The
unit of observation is an orchestra-year.
Source:Eleven-orchestra roster sample. See text.
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the candidates played with the orchestra.33 In
addition, we generally consider each round of
the audition separately. These sample restric-
tions exclude 294 rounds (199 contained no
women) and 1,539 individuals. Our final anal-
ysis sample has 7,065 individuals and 588 au-
dition rounds (from 309 separate auditions)
resulting in 14,121 person-rounds and an aver-
age of 2.0 rounds per musician.34

As can be seen in the bottom portion of
Table 3, 259, or 84 percent, of our 307 pre-
liminary rounds were blind, 78 percent of the
114 semifinals were blind, but just 17 percent
of the 167 final rounds were blind. Most of
our audition sample is for the period after
1970. The blind preliminaries contained 40

candidates on average, whereas those without
the screen had 26. Women were about 37
percent of all preliminary candidates but 43
percent of finalists, and the difference holds
for both the blind and not-blind auditions.
The percentage female among all candidates
increased over time, from 33 percent in the
1970 to 1979 period to 39 percent in the
post-1990 years (see upper portion).

Roster Data.—Our second source of infor-
mation comes from the final results of the au-
dition process, the orchestra personnel rosters.
We collected these data from the personnel page
of concert programs, one each year for eleven
major symphony orchestras. These records are
in the public domain and thus we have used the
orchestra names in the graphs containing those
data alone. As opposed to the auditionees, we
were able to confirm the sex of the players
with the orchestra personnel managers and

33 Although the results are unaffected, harp auditions are
excluded because it has typically been a female-dominated
instrument.

34 See Table A1for descriptive statistics.

TABLE 3—DESCRIPTIVE STATISTICS ABOUT AUDITIONS, BY YEAR AND ROUND OF AUDITION

Year
Number of
auditions

Proportion
female

Number of
musicians

Number of
auditions

Proportion
female

Number of
musicians

Number of
auditions

Proportion
female

Completely blind auditions Not completely blind auditions

All 254 0.367 43.4 60 0.393 38.1 194 0.359
(0.013) (3.13) (0.029) (1.74) (0.015)

Pre-1970 10 0.187 16.3 10 0.187
(0.042) (2.27) (0.042)

1970–1979 69 0.329 31.4 69 0.329
(0.026) (2.10) (0.026)

1980–1989 102 0.394 42.5 33 0.375 39.6 69 0.403
(0.019) (4.29) (0.034) (2.73) (0.022)

19901 73 0.390 44.6 27 0.415 50.6 46 0.375
(0.027) (4.64) (0.049) (4.52) (0.033)

Round
Blind
rounds

Not-blind
rounds

Preliminaries,
without
semifinals 170 0.357 34.3 125 0.367 24.7 45 0.327

(0.015) (1.87) (0.017) (2.33) (0.029)
Preliminaries,

with
semifinals 137 0.396 45.5 134 0.395 49.3 3 0.425

(0.019) (2.54) (0.019) (17.0) (0.205)
Semifinals 114 0.415 12.3 89 0.404 10.4 25 0.455

(0.019) (0.649) (0.022) (1.21) (0.043)
Finals 167 0.430 4.93 28 0.472 7.12 130 0.422

(0.016) (0.448) (0.040) (0.310) (0.017)

Notes: The unit of observation for the top portion is the audition, whereas it is the round for the bottom portion (e.g.,
proportion female in the top portion of the table is averaged across the auditions). Standard errors are in parentheses.
Source:Eight-orchestra audition sample. See text.
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archivists. We considered a musician to be new
to the orchestra in question if he or she had not
previously been a regular member of that or-
chestra (i.e., we did not count returning mem-
bers as new). We excluded, when possible,
temporary and substitute musicians, as well as
harpists and pianists. Our final sample for 1970
to 1996 has 1,128 new orchestra members (see
Table A2).

Econometric Framework.—We take advan-
tage of the variation that exists across orches-
tras, time, and audition round to identify the
effect of the screens on the likelihood that a
female is advanced from one round to the next
and ultimately hired. The probability that indi-
vidual i is advanced (or hired) from an audition
at orchestraj , in year t, from round r , is a
function of the individual’s sex (F), whether a
screen is used (B), and other individual (X) and
orchestral (Z) factors, that is:

(1) Pijtr 5 f~Xit , Fi , Bjtr , Zjtr !.

The screen, it will be recalled from Table 1, var-
ies across orchestra, time, and audition round.
Orchestras adopted the screen in different years.
Some used the screen in the preliminary round
only, whereas others used the screen for the
entire audition process. We use this variation to
estimate a differences-in-differences strategy.
In linear form, we write

(2) Pijtr 5 a 1 bFi 1 gBjtr 1 d~Fi 3 Bjtr !

1 Xitu1 1 Zjtr u2 1 « ijtr .

The coefficient onBjtr , g, identified from the
men who audition with a screen, controls for
whether all individuals are more or less likely to
be advanced from a blind than from a not-blind
audition. Thus the parameter of interest is that
on the interaction betweenFi andBjtr , d, which
measures the change in the probability that a
woman will be advanced if a screen is used,
relative to her auditioning without a screen (af-
ter accounting for other blind audition effects).
We also test whether the use of the screen
eliminates sex differences in the likelihood an
individual is advanced from one round to the

next. Because no restrictions exist on the num-
ber of individuals advanced from the prelimi-
nary and semifinal rounds, there is no zero-sum
game between men and women for these
rounds.

B. The Effect of the Screen on the Likelihood
of Being Advanced

Tabulations and Regression Results With and
Without Individual Fixed Effects.—The raw
data in Tables 4 and 5 can reveal the impact on
women of changes in the audition process and
provide an important introduction to the data.
We demonstrate that in the absence of a variable
for orchestral “ability,” women farelesswell in
blind auditions than otherwise. But if the or-
chestral “ability” of the candidate is held fixed,
the screen provides an unambiguous and sub-
stantialbenefitfor women in almost all audition
rounds.

Table 4 gives the success rate by sex, round
of audition, and over time. We define “relative
female success” as the proportion of women
advanced (or hired) minus the proportion of
men advanced (or hired). The relative success
of female candidates appears worse for blind
than for not-blind auditions and this finding also
holds for each round of the audition process.
One interpretation of this result is that the adop-
tion of the screen lowered the average quality of
female auditionees in the blind auditions. Only
if we can hold quality constant can we identify
the true impact of the screen.

Because we have the names of the candi-
dates, we are able to link their success in one
audition to that in another. (In our sample, 24
percent of the individuals competed in more
than one audition.) In Table 5 we report audi-
tion success statistics, by round and overall, for
musicians who appear more than once in our
sample and for whom at least one audition (or
round) was blind and one was not blind. The
evidence tells a very different story from that in
Table 4, and taken together they suggest that
blind auditions expanded the pool of female
applicants to include more who were less qual-
ified. When we limit the sample to those who
auditioned both with and without a screen, the
success rate for women competing in blind au-
ditions is almost always higher than in those
that were not blind.
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Take the preliminary round with no semifinals,
for example, in Table 5. In the blind auditions 28.6
percent of the women are advanced, as are 20.2
percent of the men. But in the not-blind column,
just 19.3 percent of the women are advanced,
although 22.5 percent of the men are. Even though
a woman has a small advantage over a man when
the screen is used (by 8.4 percentage points), her
success rate, relative to that of a man, is increased
by 11.6 percentage points above that in the not-
blind regime. Note that because these are thesame
women, Table 5 suggests that a woman enhances
her own success rate by 9.3 percentage points by
entering a blind preliminary round. Not only do
these differences suggest that women are helped
by the screen, the differences are large relative to
the average rate of success.35

Women’s success is also enhanced by the

screen in the finals and for the overall audition
(termed “hired” in the table). For the finals, a
woman’s success rate is increased by 14.8 per-
centage points moving to blind auditions
(23.5 2 8.7) and is enhanced by a hefty 28.1
percentage points above that of men. All suc-
cess rates are very low for auditions as a whole,
but the female success rate is 1.6 times higher
(increasing from 0.017 to 0.027) for blind than
for not-blind auditions. The only anomalous
result in the table concerns the semifinals, to
which we return later. We now show that these
results stand up to the controls we can add,
including the year of the audition and the
instrument.36

35 Because of the infrequency of position availability, it
is unlikely there was much gaming by women (e.g., trying
out only for blind auditions), although the change in the

general environment of auditions could have altered the
pool of contestants.

36 We do not discuss the regression analog to Table
4, that is, the analysis without individual fixed effects,
because we have firmly established that individual fixed
effects matter. Table A3 shows the results of regressions

TABLE 4—AVERAGE SUCCESS ATAUDITIONS BY SEX, YEAR, AND ROUND OF AUDITION

Year

Relative female success

All auditions
Completely blind

auditions
Not completely blind

auditions

All 20.001 20.022 0.006
(0.008) (0.012) (0.010)

Pre-1970 0.053 0.053
(0.115) (0.115)

1970–1979 0.001 0.001
(0.021) (0.021)

1980–1989 20.006 20.039 0.010
(0.009) (0.016) (0.009)

19901 20.003 20.001 20.003
(0.010) (0.017) (0.013)

Round All rounds Blind rounds Not-blind rounds

Preliminaries, without semifinals 20.032 20.048 0.012
(0.019) (0.021) (0.040)

Preliminaries, with semifinals 20.048 20.052 0.116
(0.016) (0.016) (0.228)

Semifinals 20.030 20.059 0.071
(0.038) (0.044) (0.080)

Finals 0.009 20.028 0.016
(0.036) (0.102) (0.038)

Notes:For the top part of the table “success” is a “hire,” whereas for the bottom portion “success” is advancement from one
stage of an audition to the next. The unit of observation for the top portion is the audition, whereas it is the round for the
bottom portion (e.g., relative female success in the top portion of the table is averaged across the auditions). Standard errors
are in parentheses. “Relative female success” is the proportion of women advanced (or hired) minus the proportion of men
advanced (or hired). By hired, we mean those who were advanced from the final round out of the entire audition.
Source:Eight-orchestra audition sample. See text.
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The results given in Table 6 are the regres-
sion analogs to the raw tabulations in Table
5.37 Because the effect of the blind procedure

could differ by the various rounds in the au-
dition process, we divide audition rounds into
the three main rounds (preliminary, semifinal,
and final) and also separate the preliminaries
into those that were followed by a semifinal

comparable to those in Table 6 but without individual fixed
effects.

37 In the (total) subsample of individuals auditioning
both with and without a screen, all eight orchestras in our
audition sample are represented, and seven of the orchestras
changed audition policy during our sample time frame. The
sample sizes in Table 6 are considerably larger than those in

Table 5. The reason is that the regressions in Table 6 include
all individuals whether or not they auditioned more than
once, whereas Table 5 includes only those who auditioned
at least twice, blindand not blind.

TABLE 5—AVERAGE SUCCESS ATAUDITIONS BY SEX AND STAGE OF AUDITION FOR THE SUBSET

OF MUSICIANS WHO AUDITIONED BOTH BLIND AND NOT BLIND

Blind Not blind

Proportion
advanced

Number of
person-rounds

Proportion
advanced

Number of
person-rounds

Preliminaries without semifinals

Women 0.286 112 0.193 93
(0.043) (0.041)

Men 0.202 247 0.225 187
(0.026) (0.031)

Preliminaries with semifinals

Women 0.200 20 0.133 15
(0.092) (0.091)

Men 0.083 12 0.000 8
(0.083) (0.000)

Semifinals

Women 0.385 65 0.568 44
(0.061) (0.075)

Men 0.368 68 0.295 44
(0.059) (0.069)

Finals

Women 0.235 17 0.087 23
(0.106) (0.060)

Men 0.000 12 0.133 15
(0.000) (0.091)

“Hired”

Women 0.027 445 0.017 599
(0.008) (0.005)

Men 0.026 816 0.027 1102
(0.005) (0.005)

Notes:The unit of observation is a person-round. Standard errors are in parentheses. For the round in question, only musicians
who auditioned more than once and who auditioned at least once behind a screen and at least once without a screen are
included. “Hired” means those who were advanced from the final round out of the entire audition. Blind in the “hired”
category means for all rounds. Not blind in the “hired” category means that at least one round was not blind. This difference
in the definition of what constitutes a “blind” round or audition is one reason why the number of observations in the first four
panels is less than the number of observations in the “hired” panel. The number of observations also differ because we exclude
auditions or rounds in which no individual is advanced or in which there are only women or no women. Finally, unlike in
subsequent tables, we exclude a few candidates for whom we could not determine or impute their sex. Note that the binding
constraint for the preliminaries is the not-blind category, for which we have only one orchestra. The binding constraint in the
“hired” category are the blind auditions, for which we have (at most) three orchestras. Musicians can appear more than once
in either the blind or not-blind categories.
Source:Eight-orchestra audition sample. See text.
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round and those that were not. In the even-
numbered columns we include year and in-
strument fixed effects, as well as individual
and audition covariates. The individual corre-
lates are whether the musician had an auto-
matic placement in a semifinal or final round,
years since the last audition in the sample,
and the number of previous auditions in
which we observe the musician to have com-
peted. We also control for the total number of
musicians in the round, the proportion female
among contestants, and whether the audition
is for a principal or substitute position.

Because 42 percent of the individuals in our
sample competed in more than one round in our
data set (24 percent of the musicians competed
in more than one audition) and 6 percent com-
peted both with and without a screen for a

particular type of round (e.g., semifinal), we are
able to use an individual fixed-effects strategy
to control for contestant “ability” that does not
change with time. In all columns of Table 6 we
include individual fixed effects, in which case
the identification is from individuals who audi-
tioned both with and without a screen.38 The

38 There are 639 person-rounds comprised of individuals
who auditioned at a preliminary round that was not followed
by a semifinal round [columns (1) and (2) of Table 6], both
with and without a screen; on average these individuals
competed in 2.7 such preliminary rounds. There are 55
person-rounds comprised of individuals who auditioned at a
preliminary round that was followed by a semifinal round
[columns (3) and (4)], both with and without a screen; on
average these individuals competed in 2.4 such preliminary
rounds. There are 223 person-rounds comprised of individ-
uals who auditioned at a semifinal [columns (5) and (6)],

TABLE 6—LINEAR PROBABILITY ESTIMATES OF THE LIKELIHOOD OF BEING ADVANCED: WITH INDIVIDUAL FIXED EFFECTS

Preliminaries

Without
semifinals With semifinals Semifinals Finals

(1) (2) (3) (4) (5) (6) (7) (8)

Blind 20.017 0.003 0.109 0.224 0.026 0.10220.154 20.060
(0.039) (0.046) (0.172) (0.242) (0.089) (0.096) (0.150) (0.149)

Female3 Blind 0.125 0.111 0.013 20.025 20.179 20.235 0.308 0.331
(0.068) (0.067) (0.215) (0.251) (0.126) (0.133) (0.196) (0.181)

Number of auditions attended 20.020 0.010 0.015 0.126
(0.014) (0.010) (0.030) (0.028)

Years since last audition 20.005 20.006 20.005 0.016
(0.007) (0.005) (0.013) (0.015)

Automatic placement 20.096 20.069
(0.064) (0.073)

“Big Five” orchestra 20.154 20.059 0.006 20.059
(0.035) (0.024) (0.081) (0.084)

Total number of auditioners in 20.003 0.014 20.371 20.262
round (4100) (0.081) (0.031) (0.521) (0.756)

Proportion female at the audition 0.118 0.312 0.104 0.067
round (0.139) (0.134) (0.218) (0.159)

Principal 20.079 20.078 20.082 20.185
(0.037) (0.019) (0.066) (0.076)

Substitute 0.165 0.123 0.167 0.079
(0.081) (0.093) (0.183) (0.217)

p-value ofH0: Blind 1 (Female
3 Blind) 5 0

0.053 0.063 0.342 0.285 0.089 0.170 0.222 0.042

Year fixed effects? No Yes No Yes No Yes No Yes
R2 0.748 0.775 0.687 0.697 0.774 0.794 0.811 0.878
Number of observations 5,395 5,395 6,239 6,239 1,360 1,360 1,127 1,127

Notes:The unit of observation is a person-round. The dependent variable is 1 if the individual is advanced to the next round
and 0 if not. Standard errors are in parentheses. All specifications include individual fixed effects, an interaction for the sex
being missing and a blind audition round, a dummy indicating if years since last audition is missing, and [in columns (3)–(8)]
whether an automatic placement is missing.
Source:Eight-orchestra audition sample. See text.
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effect of the screen here, therefore, is identified
from differing audition procedures both within
and across orchestras.39 Note that we include a
dummy variable for whether the orchestra is
among the “Big Five,” to control for the quality
of the orchestra.

The coefficient of interest is the interaction
between “Female” and “Blind.” A positive
coefficient would show that screened audi-
tions enhance a woman’s likelihood of ad-
vancement. Because screened auditions are
more likely to take place in later years than
auditions without screens, the interaction be-
tween “Female” and “Blind” might simply
reflect the fact that female musicians get bet-
ter over time. Note, however, that for this
effect to bias the coefficient, female musi-
cians would have to improve faster with time
than male musicians. Nevertheless, we have
also included (in the individual covariates)
the number of previous auditions the musi-
cian attended in our sample, the number of
years since the last audition in the sample,
and whether the candidate was an automatic
placement. The coefficient on “Blind” reveals
whether blind auditions change the likelihood
that all contestants are advanced.

As in the raw tabulations of Table 5, we
find that the screen has apositiveeffect on the
likelihood that a woman is advanced from the
preliminary round (when there is no semifi-

nal) and from the finals.40 The effects, more-
over, are statistically significant in both cases.
The effect in the semifinal round, however,
remains strongly negative.41 In addition, the
magnitudes of the effects in Table 6 are sim-
ilar to those implied by the raw tabulations
(Table 5). For preliminaries that are not pre-
ceded by a semifinal, the blind audition in-
creases the likelihood that a woman will be
selected by about 11 percentage points. For
female musicians who made it to the final
round, the individual fixed-effects regression
result indicates that the screen increases the
likelihood of their winning by about 33 per-
centage points.42

Assessing Potential Biases.—A concern with
the preceding fixed-effects analysis is that, as
noted earlier, female musicians who are im-
proving over time are those who switch from
not-blind to blind auditions and that the growth
rate of their “ability” is faster than that of men.
We attempted to address this potential bias by
including several individual time-varying co-

both with and without a screen; on average these individuals
participated in 2.8 semifinal rounds. Finally, there are 67
person-rounds comprised of individuals who auditioned at a
final round [columns (7) and (8)], both with and without a
screen; on average these individuals participated in 2.4 final
rounds. It should be noted that the number of person-rounds
off of which we are identified in Table 6 can also be found
in Table 5, with one exception. There are 223 person-rounds
comprised of individuals who auditioned at the semifinal,
both with and without a screen, in Table 6 and only 221 in
Table 5 because there are two individuals we could not sex.
We include these individuals in the regressions in Table
6 and add a dummy variable indicating that the sex is
missing.

39 An analysis of variance (ANOVA) across the entire
sample, that is pooling all rounds, indicates that 19 percent
of the variation in the use of the screen is across orchestras.
Looking by audition round reveals that 73 percent of the
variation in preliminaries, 53 percent of the variation in
semifinals, and 71 percent of the variation in finals is across
orchestras. By contrast, in Table 7 (which includes a subset
of the orchestras, see table notes), just 1 percent of the
variation in the use of the screen is across orchestras.

40 An exception occurs when preliminaries are followed
by semifinals. There are, however, only three preliminary
rounds that are not blind when there is also a semifinal
round (see Table 3). Thus the coefficients in columns (3)
and (4) of Table 6 are identified using very few separate
audition rounds. We also note that when we estimate fixed-
effects logit models we obtain results similar to those in
columns (1) and (2) in Table 6 (and in Table 7). Because of
the small samples with the identifying requirements of the
fixed-effects logit, standard errors for the estimates in col-
umns (3)–(8) of Table 6 could not be computed. Further, for
the results without individual fixed effects, logits and linear
probability models give qualitatively similar results.

41 This result on the semifinals is robust across time,
instrument, position, and orchestra. One interpretation is
that it represents a form of affirmative action by the audition
committees. Committees may hesitate to advance women
from the preliminary round if they are not confident of the
candidate’s ability. On the other hand, semifinals are typi-
cally held the same day as are preliminaries and give the
audition committee a second chance to hear a candidate
before the finals. Thus, audition committees may actively
advance women to the final round only when they are
reasonably confident that the female candidate is above
some threshold level of quality. If juries actively seek to
increase the presence of women in the final round, they can
do so only when there is no screen.

42 As noted earlier, an obvious explanation for the im-
portance of the individual fixed effects in the estimation is
that the screen altered the pool of female applicants; how-
ever, we have been unable to show this empirically.
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variates (in the even-numbered columns of Ta-
ble 6). The inclusion of these individual
covariates had little effect on the estimated ef-
fect of the screen.

A related concern is that those individuals
who get hired at their first audition, and there-
fore do not contribute to the identification of the
effect in the presence of individual fixed effects,
are more able musicians than those who audi-
tion multiple times. (Alternatively, some indi-
viduals who audition and are not hired may get
discouraged and not audition again and are
therefore worse than those who audition multi-
ple times.) Although this is a potential source of
bias, it is important to remember that only a
very small number of musicians win an audition
in any given year, since there are just a handful
of auditions (for a given instrument) among the
major orchestras. Furthermore, many of the
contestants in our sample did audition at least
twice.

In addition, there are three pieces of em-
pirical evidence that suggest this potential
source of bias is not a major problem in our
data. First, we control for the number of pre-
vious auditions in the even columns of Table
6, and this control does not change the results
significantly. Second, there is no significant
difference in the proportion female among
those who auditioned both with and without a
screen and those who auditioned only once
(or who auditioned under only one policy
regime). Finally, the coefficient estimates
generated when the sample is restricted to
those who auditioned at least three times are
not perceptibly different from those generated
from the full sample or from the sample of
individuals who auditioned both with and
without a screen. (These results are presented
in Table A4.)

A third potential bias is that, because the
effect of the screen is partially identified from
differing audition procedures across orches-
tras, the results in Table 6 may indicate that
orchestras that use screens are less discrimi-
natory against women than those that do not.
Specifically, because we include individual
fixed effects, a bias would arise if women
who are improving faster than average are
more likely to audition for orchestras that use
screens and are more likely to be advanced
because these orchestras are intrinsically less

discriminatory. Our sample contains only one
orchestra per audition round that changed
policy. As a result, we cannot separate the
estimation by audition round and include or-
chestra fixed effects. We can, however, pool
the audition rounds for the three orchestras
that changed audition policy during our sam-
ple frame and include both individual and
orchestra fixed effects.43 These results are
presented in Table 7.

In column (1) of Table 7 we include individual
fixed effects, in which case the identification is
from individuals who auditioned both with and
without a screen. We add orchestra fixed effects in
column (2) such that the identification now is from
individuals who auditioned for a particular orches-
tra both before and after the orchestra began using
a screen.44 Finally, in column (3) we exclude
individual but keep orchestra fixed effects to illus-
trate the importance of individual fixed effects.
Again, the coefficient on “Blind” shows whether
all musicians are more likely to be advanced when
the audition is blind. The interaction between
whether the individual is female and whether the
audition is blind indicates whether women receive
an extra boost relative to men when the screen is
used.

The coefficient of interest is positive in
columns (1) and (2) but negative in column
(3), similar to the difference between the
tabulations in Tables 4 and 5. In addition,
the estimated effect of the blind auditions on
the success of women is similar to that in
Table 6. The point is that individual fixed-
effects estimation matters; orchestra fixed ef-
fects, however, do not matter. In all cases,
blind auditions increase the probability of ad-
vancement for both men and women. More

43 We do not include the type of audition round since we
have only one orchestra that changed procedures for the
preliminaries, one that changed for the semifinals, and one
that changed for the finals (and for which there were musi-
cians who auditioned for that orchestra and audition round
with and without a screen). We have also estimated these
regressions separately for each of these three orchestras.
Although the point estimates are not statistically significant,
the magnitudes are quite similar to those presented in Table
6 for the corresponding round of the audition.

44 In this subsample, there are 1,776 person-rounds com-
prised of individuals who auditioned for a particular orches-
tra, both behind and without a screen; on average these 552
individuals competed in 3.2 audition rounds.
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important, even though the effect is not sta-
tistically significant, the blind procedure has a
positive effect on women’s advancement.45

Finally, sex misclassification may also bias
our estimates because, if the misclassification
errors are uncorrelated with the equation error,
the estimated effect of the screen will be atten-
uated (see, e.g., Richard Freeman, 1984). To
address this potential problem, we use a less-
subjective assessment of the probability that the
individual is male or female. A U.S. Bureau of
the Census tabulation, based on the postenu-

meration survey of the 1990 census, gives us the
proportion female and male of the top 90 per-
cent of all names.46

In Table 8 we estimate the same specifica-
tions given by columns (2), (4), (6), and (8) of
Table 6 and column (2) of Table 7 using the
census data in two ways. First, we simply re-
place our female covariate with the census prob-
ability.47 Note that we also use a census
estimate of the percentage of the audition round
that is female (slightly changing our sample
size), and a census estimate of the percentage of
our sample for which the sex is indeterminate.
In addition, our interaction term is constructed
using the census probabilities. Second, we use

45 Although the results from these three orchestras may
not generalize to the other five, it should be noted that the
coefficient estimate in column (3) of Table 7 is similar to
that derived from a similar regression on the entire sample.
This result is not surprising because the primary reason we
are able to include both individual and orchestra fixed
effects for these three orchestras is because they have un-
usually good record keeping, which allows us to observe the
results of many auditions rather than another reason that
might be correlated with how meritocratic the orchestra is.

46 These data can be downloaded from http://www.census.
gov/ftp/pub/genealogy/names. A possible problem with the
data is that names are generational; a male name in one
generation may become female in another.

47 We do not impute census probabilities for the individ-
uals whose sex we know with certainty (see footnote 31).

TABLE 7—LINEAR PROBABILITY ESTIMATES OF THE LIKELIHOOD OF BEING ADVANCED: WITH

INDIVIDUAL AND ORCHESTRA FIXED EFFECTS

Include individual
fixed effects

Exclude individual
fixed effects

(1) (2) (3)

Blind 0.404 0.399 0.103
(0.027) (0.027) (0.018)

Female3 Blind 0.044 0.041 20.069
(0.039) (0.039) (0.022)

Female 20.005
(0.019)

p-value ofH0: 0.000 0.000 0.090
Blind 1 (Female3 Blind) 5 0

Individual fixed effects? Yes Yes No
Orchestra fixed effects? No Yes Yes
Year fixed effects? Yes Yes Yes
Other covariates? Yes Yes Yes
R2 0.615 0.615 0.048
Number of observations 8,159 8,159 8,159

Notes:The unit of observation is a person-round. The dependent variable is 1 if the person is
advanced to the next round and 0 if not. Standard errors are in parentheses. All specifications
include an interaction for the sex being missing and a blind audition; “Other covariates” include
automatic placement, years since last audition, number of auditions attended, size of the audition
round, proportion female in audition round, whether a principal or substitute position, and a
dummy indicating whether years since last audition is missing. These regressions include only the
orchestras that changed their audition policy during our sample years and for which we observe
individuals auditioning for the audition round both before and after the policy change. These
regressions include 4,836 separate persons and are identified off of 1,776 person-rounds comprised
of individuals who auditioned both before and after the policy change for a particular orchestra.
Source:Eight-orchestra audition sample (three orchestras of which are used; see Notes). See text.

732 THE AMERICAN ECONOMIC REVIEW SEPTEMBER 2000



the census probability as an instrument for our
estimate (and for the percentage of the audition
that is female, the percentage missing sex, and
the interaction between female and whether the
audition is blind).

The results are quite robust across these
different methods for addressing potential
measurement error. More important, the co-
efficients and their standard errors are gener-
ally similar in magnitude to those in Tables 6
and 7. With the exception of the semifinal
round, the screen appears to have increased

the likelihood that a woman would be ad-
vanced.48

48 Another potential bias is from the short panel, which
may affect the consistency of the estimates (Hsiao, 1986).
We address the extent of this short panel problem in two
ways. We first restrict our sample to those whom we ob-
serve auditioning at least three times (for the same round).
Second, we restrict the estimation to those who auditioned
at least once in a blind round and at least once in a not-blind
round (those off of whom we are identified). The results do
not change markedly from those in Table 6, showing that
the short panel may not be a problem. See Table A4.

TABLE 8—LINEAR PROBABILITY ESTIMATES OF THE LIKELIHOOD OF BEING ADVANCED: ADDRESSINGSEX MISCLASSIFICATION

Part A: Preliminary rounds

Preliminaries

Without semifinals With semifinals

OLS IV OLS IV

Blind 20.012 0.057 20.174 0.290
(0.043) (0.045) (0.093) (0.241)

Female3 Blind 0.139 0.137 0.272 20.035
(0.066) (0.068) (0.188) (0.251)

Other covariates? Yes Yes Yes Yes
Individual fixed effects? Yes Yes Yes Yes
Year fixed effects? Yes Yes Yes Yes
R2 0.771
Number of observations 5,696 5,395 6,546 6,239

Part B: Semifinal and final rounds, and with orchestra fixed effects

Semifinals Finals
With orchestras fixed

effects

OLS IV OLS IV OLS IV

Blind 0.100 20.197 20.028 20.025 0.010 0.061
(0.083) (0.700) (0.125) (0.141) (0.028) (0.033)

Female3 Blind 20.242 20.193 0.160 0.324 0.069 0.052
(0.120) (0.429) (0.171) (0.181) (0.035) (0.036)

Other covariates Yes Yes Yes Yes Yes Yes
Individual fixed effects? Yes Yes Yes Yes Yes Yes
Year fixed effects? Yes Yes Yes Yes Yes Yes
R2 0.776 0.848 0.654
Number of observations 1,600 1,360 1,509 1,127 8,882 8,159

Notes:The unit of observation is a person-round. The dependent variable is 1 if the individual is advanced to the next round
and 0 if not. Standard errors are in parentheses. The instruments are the census probability that the individual is female, a
dummy for whether the person has been sexed with certainty, and proportion female calculated using the census data and an
interaction between whether the census data are missing and a screen has been used. The “OLS” columns use these as
regressors. All specifications include an interaction for the sex being missing and a blind audition; “Other covariates” include
automatic placement, years since last audition, number of auditions attended, whether a “Big Five” orchestra, size of the
audition round, proportion female at the audition round, whether a principal or substitute position, and a dummy indicating
whether years since last audition and automatic audition are missing. These are the same specifications as in columns (2), (4),
(6), and (8) of Table 6 and column (2) of Table 7. The sample sizes change because in the even-numbered columns we simply
replace our female covariate with the census probability and also use a census estimate of the percentage of the audition round
that is female, which changes the sample size slightly.
Source:Eight-orchestra audition sample. See text.
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C. The Effect of the Screen
on the Hiring of Women

Using the Audition Sample.—Our analysis,
thus far, has concerned the rounds of the audi-
tion process and the degree to which the screen
enhances the likelihood of a woman’s advanc-
ing from one round to the next. We turn now to
the effect of the screen on the actual hire and
estimate the likelihood an individual is hired out
of the initial audition pool.49 Whereas the use of
the screen for each audition round was, more or
less, an unambiguous concept, that for the entire
process is not and we must define a blind audi-
tion. The definition we have chosen is that a
blind audition contains all rounds that use the
screen. In using this definition, we compare
auditions that are completely blind with those
that do not use the screen at all or use it for the
early rounds only. We divide the sample into
auditions that have a semifinal round and those
that do not, because the previous analysis sug-
gested they might differ.

The impact of completely blind auditions on
the likelihood of a woman’s being hired is given
in Table 9, for which all results include individ-

ual fixed effects.50 The impact of the screen is
positive and large in magnitude, but only when
there is no semifinal round. Women are about 5
percentage points more likely to be hired than
are men in a completely blind audition, al-
though the effect is not statistically significant.
The effect is nil, however, when there is a
semifinal round, perhaps as a result of the un-
usual effects of the semifinal round. The impact
for all rounds [columns (5) and (6)] is about 1
percentage point, although the standard errors
are large and thus the effect is not statistically
significant. Given that the probability of win-
ning an audition is less than 3 percent, we
would need more data than we currently have to
estimate a statistically significant effect, and
even a 1-percentage-point increase is large, as
we later demonstrate.

49 There are four auditions in which the committee could
not choose between two players and therefore asked each to
play with the orchestra. We consider both to be winners.
The results are not sensitive to this classification. For this
analysis we exclude auditions with no women, all women,
or no winner; these exclusions do not change the results.

50 In Table 9 we are identified off of individuals who
competed in auditions that were completely blindand those
that were not completely blind (that is,anyone round could
not be blind). The unit of observation is the person-round
and there are 92 fulfilling this criterion for auditions without
a semifinal [columns (1) and (2)]; on average these persons
competed in 3.6 auditions in this sample. There are 625
person-rounds fulfilling this criterion that included a semi-
final [columns (3) and (4)] and on average these persons
competed in 3.5 auditions in this sample. Finally, there are
911 person-rounds fulfilling this criterion across all audition
[columns (5) and (6)] and on average these persons com-
peted in 3.5 auditions in this sample. The sample off of
which we are identified is larger for all auditions than for the
sum of the other two because some individuals auditioned
both with and without a semifinal round.

TABLE 9—LINEAR PROBABILITY ESTIMATES OF THE EFFECT OFBLIND AUDITIONS

ON THE LIKELIHOOD OF BEING HIRED WITH INDIVIDUAL FIXED EFFECTS

Without semifinals With semifinals All

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

Completely blind audition 20.024 0.047 0.001 0.006 0.001 0.005
(0.028) (0.041) (0.009) (0.011) (0.008) (0.009)

Completely blind audition3 female 0.051 0.036 0.001 20.004 0.011 0.006
(0.046) (0.048) (0.016) (0.016) (0.013) (0.013)

Year effects? No Yes No Yes No Yes
Other covariates? No Yes No Yes No Yes
R2 0.855 0.868 0.692 0.707 0.678 0.691
Number of observations 4,108 4,108 5,883 5,883 9,991 9,991

Notes:The unit of observation is a person-round. The dependent variable is 1 if the individual is advanced (or hired) from
the final round and 0 if not. Standard errors are in parentheses. All specifications include individual fixed effects, whether the
sex is missing, and an interaction for sex being missing and a completely blind audition. “Other covariates” are the size of
the audition, the proportion female at the audition, the number of individuals advanced (hired), whether a “Big Five”
orchestra, the number of previous auditions, and whether the individual had an automatic semifinal or final.
Source:Eight-orchestra audition sample. See text.
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Using the Roster Data.—The roster data af-
ford us another way to evaluate the effect of the
screen on the sex composition of orchestras.
Using the rosters we know the sex of new hires
each year for 11 orchestras, and we also have
information (see Table 1) on the year the screen
was adopted by each orchestra. We treat the
orchestra position as the unit of observation and
ask whether the screen affects the sex of the
individual who fills the position. We model the
likelihood that a female is hired in a particular
year as a function of whether the orchestra’s
audition procedure involved a screen, again re-
lying on the variation over time within a partic-
ular orchestra. Thus, in all specifications, we
include orchestra fixed effects and an orchestra-
specific time trend.

The roster data extend further back in time

than do the audition data and could conceivably
begin with the orchestra’s founding, although
there is no obvious reason to include many
years when none used the screen. We report, in
Table 10, the effects of the screen on the hiring
of women from 1970 to 1996 using a probit
model. The screen is first defined to include any
blind auditions [column (1)]. In column (2) we
estimate separate effects for orchestras using
blind preliminary (and semifinal) rounds but not
blind finals and those with completely blind
auditions.

To interpret the probit coefficient, we first
predict a base probability, under the assumption
that each orchestra does not use a screen. We
then predict a new probability assuming the
orchestra uses a screen. The mean difference in
the probabilities is given in brackets.

TABLE 10—PROBIT ESTIMATES OF THE EFFECT OFBLIND AUDITIONS ON THE SEX OF NEW

MEMBERS: 1970TO 1996

Any blind
auditions

Only blind preliminaries
and/or semifinals vs.

completely blind
auditions

(1) (2)

Any blind auditions 0.238
(0.183)
[0.075]

Only blind preliminaries and/or 0.232
semifinals (0.184)

[0.074]
Completely blind auditions 0.361

(0.438)
[0.127]

Section:
Woodwinds 20.187 20.188

(0.114) (0.114)
[20.058] [20.058]

Brass 21.239 21.237
(0.157) (0.157)

[20.284] [20.284]
Percussion 21.162 21.164

(0.305) (0.305)
[20.235] [20.235]

p-value of test: only blind preliminaries
and/or semifinals5 completely blind

0.756

pseudoR2 0.106 0.106
Number of observations 1,128 1,128

Notes:The dependent variable is 1 if the individual is female and 0 if male. Standard errors
are in parentheses. All specifications include orchestra fixed effects and orchestra-specific
time trends. Changes in probabilities are in brackets; see text for an explanation of how they
are calculated. New members are those who enter the orchestra for the first time. Returning
members are not considered new. The omitted section is strings.
Source:Eleven-orchestra roster sample. See text.
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The coefficient on blind in column (1) is
positive, although not significant at any usual
level of confidence. The estimates in column (2)
are positive and equally large in magnitude to
those in column (1). Further, these estimates
show that the existence of any blind round
makes a difference and that a completely blind
process has a somewhat larger effect (albeit
with a large standard error).51 According to the
point estimates in column (1) of Table 10, blind
auditions increase the likelihood a female will
be hired by 7.5 percentage points. The magni-
tude of the effect must be judged relative to the
overall average and, for the period under con-
sideration, it was about 30 percent.52 Thus blind
auditions increased the likelihood a female
would be hired by 25 percent.

Making Further Sense of the Results on Hir-
ing.—The audition sample results suggest that
blind auditions increase the probability of even-
tual success for a female candidate by 5 per-
centage points, but only if there is no semifinal
round. The average effect for both types of
auditions is closer to 1 percentage point (with a
large standard error). The following example,
using assumed values based on the actual data,
demonstrates that an increase of about 2 per-
centage points in the probability of a woman’s
success out of an audition can explain the entire
change in female hires, allowing the share of
candidates who are female to increase from 0.2
to 0.3. Thus an increase of 1 percentage point—
our point estimate—can account for a substan-
tial share.

Consider two regimes: one without the screen
(not blind) and another with the screen (blind).
In the not-blind regime, assume that 20 percent
of the candidates are female and that in the blind
regime 30 percent are female.53 We know that

in the era (say, before 1970) when few orches-
tras used the screen for the preliminary round
(see Table 1), 10 percent (that is, 0.0996) of
new hires were women. Also assume that 30
candidates enter each audition, independent of
audition regime, and that one musician is hired
out of each audition. Using these assumptions,
taken from the actual data, the success rate for
the typical female audition candidate in the not-
blind regime will be 0.0166 and that for the
typical male will be 0.0375. If in the blind
regime, however, the percentage of new hires
who are female increases to 35 percent (its
approximate figure for the past 10 years), the
success rate for a female audition candidate
must have increased to 0.0389 (and that for a
male must have decreased to 0.0310). That is,
for consistency with the data on percent female,
the success rate for female candidates would
have had to increase by about 2.2 percentage
points, moving from the not-blind to the blind
regime. Our point estimate is that about half of
that increase—1 percentage point—was the re-
sult of the effect of the screened audition pro-
cess.

Using the example we just offered, the in-
crease in the probability of a woman’s being
hired out of an audition accounts for 66 percent
of the total increase in the fraction female
among new hires. Half of the 66 percent comes
from the switch to blind auditions.54 The other
half could have resulted, for example, from a

51 We have also attempted to interact the effect of blind
auditions with section dummies. We find that the main
effect of blind auditions is almost identical to that for the
string section, which is not surprising given that the strings
comprise 65 percent of the observations. In addition, fewer
than 4 percent of the musicians hired into the percussion and
brass sections are female.

52 See Table A2.
53 The fraction female in the not-blind regime (taking it

to be the period before 1970) is 0.187 in our data (see Table
3). In the blind regime it was between 0.35 and 0.4. We
have chosen the more conservative 0.3 in the example

because we want to use a number that is independent of the
switch to using the screen. That is, we would like to use a
fraction female that is solely the result of increases in
female participation in general but independent of changes
in audition procedures.

54 The proportion female among new hires is (n z l z a),
where n 5 the number of audition candidates (in this
examplen 5 30); l 5 the success rate of the average
female candidate, which may be enhanced by the screen (in
this examplel increases from 0.0166 to 0.0389 or by 2.2
percentage points, about half of which is due to the screen,
based on our estimates); anda 5 the fraction female among
candidates (assumed here to increase from 20 to 30 percent
independent ofl). The percentage of the total change ac-
counted for by the change inl is given by (n z a z
Dl)/D(n z l z a) or on average by [(30z 0.25 z 0.022)/
(0.35 2 0.0996) 5 66 percent. (The 0.25 figure is the
average of that in the treatment period and that previously.)
Since half is accounted for by the screen, about 33 percent
of the increase in the proportion female among new hires
comes from the blind audition process.
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greater acceptance of female musicians by mu-
sic directors. The remainder (34 percent) of the
increase in the fraction female among new hires
is accounted for by the increased percentage
female among audition candidates. That portion
comes primarily from the increase in the frac-
tion female among music school graduates.

The point estimates from the roster data also
suggest that a substantial portion of the increase
in female hires across the two regimes, not-
blind and blind, can be explained by the change
in audition procedures. In the not-blind regime
about 10 percent of all hires are female but in
the blind regime about 35 percent are, a differ-
ence of 25 percentage points. The estimates in
column (1) of Table 10 show that the switch to
the blind regime increases the likelihood a
woman will be hired by 7.5 percentage
points—30 percent of the total change—al-
though we emphasize that the coefficient is im-
precisely estimated.

One may wonder why there was disparate
treatment of female musicians before the screen
was used. A great orchestra is not simply a
collection of the finest musicians. It is, rather, a
group of great musicians who play magnifi-
cently as an ensemble. Substantial amounts of
specific human capital are acquired on the job
and tenure differences by sex, therefore, could
influence hiring decisions.55 Leaves of absence
are ordinarily allowed for medical (including
maternity) and professional reasons. We find,
using the roster sample from 1960 to 1996, that
the average female musician took 0.067 leaves
per year, whereas the average male musician
took 0.061, a difference that is not statistically
significant, and that their length of leave was
trivially different. Tenure differences were also
small and some specifications show that women
accumulated more years with an orchestra,
given their starting year and orchestra.56 Turn-

over and leaves of absence do not appear to
differ by sex and thus should not have rationally
influenced hiring decisions.

IV. Conclusion

The audition procedures of the great U.S. sym-
phony orchestras began to change sometime in the
1970’s. The changes included increasing the num-
ber of candidates at auditions—a democratization
of the process—and using a physical screen dur-
ing the audition to conceal the candidate’s identity
and ensure impartiality. We analyze what differ-
ence blind auditions have meant for female
musicians.

We have collected, from orchestral manage-
ment files and archives, a sample of auditions for
eight major orchestras. These records contain the
names of all candidates and identify those ad-
vanced to the next round, including the ultimate
winner of the competition. The data provide a
unique means of testing whether discrimination
existed in the various rounds of a hiring process
and even allow the linkage of individuals across
auditions. A strong presumption exists that dis-
crimination has limited the employment of female
musicians, especially by the great symphony or-
chestras. Not only were their numbers extremely
low until the 1970’s, but many music directors,
ultimately in charge of hiring new musicians, pub-
licly disclosed their belief that female players had
lower musical talent.

The question is whether hard evidence can
support an impact of discrimination on hiring.
Our analysis of the audition and roster data
indicates that it can, although we mention var-
ious caveats before we summarize the reasons.
Even though our sample size is large, we iden-
tify the coefficients of interest from a much
smaller sample. Some of our coefficients of
interest, therefore, do not pass standard tests of
statistical significance and there is, in addition,
one persistent result that goes in the opposite
direction. The weight of the evidence, however,
is what we find most persuasive and what we

55 Musicians of the Vienna Philharmonic made this ar-
gument in a radio broadcast by the West German State
Radio in February 1996 [translation provided by William
Osborne]. See alsoNew York Times(1996) in which a
player for the Vienna Philharmonic argued that female
musicians would cost the orchestra considerably more be-
cause substitutes would have to be hired if they became
pregnant.

56 The general specification is number of actual years with
an orchestra as a function of the starting year, section dum-
mies, and a female dummy, for the period since 1959. The

coefficient on the female dummy is20.299 with a large
standard error (the mean of tenure is 11.7 years). With the
addition of orchestra fixed effects, the coefficient on the female
dummy is 10.062, again with a large standard error. The
difference in tenure by sex, therefore, is extremely small.
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have emphasized. The point estimates, more-
over, are almost all economically significant.

Using the audition data, we find that the
screen increases— by 50 percent—the proba-
bility that a woman will be advanced from
certain preliminary rounds and increases by
severalfold the likelihood that a woman will
be selected in the final round. By the use of
the roster data, the switch to blind auditions
can explain 30 percent of the increase in the
proportion female among new hires and pos-
sibly 25 percent of the increase in the per-
centage female in the orchestras from 1970 to
1996.57 As in research in economics and other
fields on double-blind refereeing (see, e.g.,

Blank, 1991), the impact of a blind procedure
is toward impartiality and the costs to the
journal (here to the orchestra) are relatively
small. We conclude that the adoption of the
screen and blind auditions served to help fe-
male musicians in their quest for orchestral
positions.

57 The point estimate for the increased likelihood a
woman would be a new hire, as a result of the adoption of
blind auditions, is 7.5 percentage points using the roster data
(see Table 10). Because the percentage female among new
hires increased from 10 to 35 percent from before 1970 to
the 1990’s, our estimate implies that 30 percent of the 25
percentage-point increase can be explained by the adoption

of the screen. How this increase affected the percentage
female in the orchestra depends on the sex composition of
the orchestra, retirement (or turnover), and the time frame.
We assume a 25-year time frame (from 1970 to 1995) and
two retirements (thus two hires) per year. An increase in the
percentage female among new hires from 10 percent (its
level pre-1970) to 17.5 percent (101 7.5%) implies that in
25 years, 13.75 women (out of 100) will be in the orchestra,
or an increase of 3.75. The actual increase was 15 women,
meaning 25 percent of the increase can be explained by the
adoption of the screen. We assume in this example that the
age distribution of the 100 players in 1970 is uniform
between ages 25 and 74, that all hires occur at age 25, and
that men and women are drawn from the same age distri-
bution.

APPENDIX

TABLE A1—SAMPLE DESCRIPTIVE STATISTICS, AUDITION DATA

Preliminaries

Without semifinals With semifinals Semifinals Finals

Mean
Standard
deviation Mean

Standard
deviation Mean

Standard
deviation Mean

Standard
deviation

Advanced 0.184 0.387 0.185 0.388 0.349 0.477 0.200 0.400
Blind 0.793 0.405 0.976 0.152 0.808 0.394 0.122 0.328
Female 0.376 0.485 0.374 0.484 0.410 0.492 0.411 0.492
Female3 Blind 0.305 0.461 0.362 0.481 0.325 0.469 0.056 0.230
Missing female 0.002 0.047 0.002 0.047 0.004 0.066 0 0
Missing female3 Blind 0.002 0.043 0.002 0.047 0.004 0.061 0 0
Years since last audition 2.480 1.661 2.621 2.209 2.432 2.393 2.272 1.895
Years since last audition,

missing
0.663 0.473 0.505 0.500 0.386 0.487 0.505 0.500

Automatic placement — — — — 0.267 0.443 0.137 0.345
Number of auditions

attended
1.611 1.137 2.147 1.717 2.490 1.886 2.051 1.513

“Big Five” orchestra 0.607 0.488 0.323 0.467 0.213 0.409 0.391 0.488
Total number of

auditioners
44.348 22.202 64.279 35.914 15.054 7.187 8.622 4.445

Proportion female at round 0.375 0.206 0.373 0.239 0.407 0.211 0.411 0.213
Principal 0.192 0.394 0.368 0.482 0.353 0.478 0.278 0.448
Substitute 0.025 0.157 0.005 0.071 0.010 0.101 0.021 0.141
Number of observations

(person-rounds)
5,395 6,239 1,360 1,127

Source:Eight-orchestra audition sample. See text.
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TABLE A2—SAMPLE DESCRIPTIVE STATISTICS, ROSTER DATA: 1970TO 1996

Mean Standard deviation

Proportion female among new hires 0.293 0.455
(Proportion female)t 2 1 0.179 0.081
Only blind preliminary auditions 0.572 0.495
All auditions blind 0.104 0.305
Section:

Strings 0.642 0.480
Woodwinds 0.158 0.365
Brass 0.165 0.371
Percussion 0.035 0.185

Number of observations 1,128

Note: Means are musician weighted, not audition weighted.
Source:Eleven-orchestra roster sample. See text.

TABLE A3—LINEAR PROBABILITY ESTIMATES OF THE LIKELIHOOD OF BEING ADVANCED: BY ROUND

Preliminaries

Without
semifinals

With
semifinals Semifinals Finals

(1) (2) (3) (4) (5) (6) (7) (8)

Female 0.007 0.011 20.054 20.085 0.103 0.099 0.002 0.0004
(0.025) (0.025) (0.069) (0.069) (0.061) (0.061) (0.028) (0.028)

Female3 Blind 20.062 20.067 0.005 0.037 20.142 20.137 20.091 20.078
(0.028) (0.028) (0.070) (0.070) (0.066) (0.067) (0.075) (0.075)

Blind audition 0.015 0.040 0.024 0.027 0.053 0.115 0.058 0.123
(0.022) (0.030) (0.057) (0.062) (0.049) (0.078) (0.058) (0.089)

p-value ofH0: 0.000 0.000 0.000 0.000 0.210 0.222 0.207 0.271
Female1 (Female3

Blind) 5 0
Other covariates? Yes Yes Yes Yes Yes Yes Yes Yes
Instrument fixed

effects?
Yes Yes Yes Yes Yes Yes Yes Yes

Year fixed effects? Yes Yes Yes Yes Yes Yes Yes Yes
Orchestra fixed effects? No Yes No Yes No Yes No Yes
R2 0.062 0.070 0.033 0.045 0.074 0.081 0.064 0.068
Number of observations

(person-rounds)
5,395 5,395 6,239 6,239 1,360 1,360 1,127 1,127

Notes:The dependent variable is 1 if the individual is advanced to the next round and 0 if not. Standard errors are in
parentheses. All specifications include dummies indicating whether the sex is missing, and an interaction for the sex
being missing and a blind audition. “Other covariates” include automatic round, number of auditions attended, whether
a “Big Five” orchestra, size of round, proportion female at the round, and whether a principal (including assistant and
associate principal) or substitute position; except in columns (2), (4), (6), and (8) for which “Other covariates” include
only automatic placement and number of auditions attended. These results are comparable to those in Table 6 but
without individual fixed effects.
Source:Eight-orchestra audition sample. See text.
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Weighing the care: physicians’ reactions to the size of
a patient

MR Hebl1* and J Xu2

1Rice University, Houston, Texas, USA; and 2University of Texas, Houston School of Public Health, Houston, Texas, USA

OBJECTIVE: To examine how the weight of a patient affects both the attitudes that physicians hold as well as the treatments that
they intend to prescribe.
DESIGN: In a six-cell randomized design, physicians evaluated a medical chart of a male or female patient, depicted as either
average weight, overweight or obese, who presented with a migraine headache.
SUBJECTS: A total of 122 physicians affiliated with one of three hospitals located in the Texas Medical Center of Houston
completed the experiment.
MEASUREMENTS: Using a standard medical procedure form, physicians indicated how long they would spend with the patient
and which of 41 medical tests and procedures they would conduct. They also indicated their affective and behavioral reactions
to the patient.
RESULTS: The weight of a patient significantly affected how physicians viewed and treated them. Although physicians
prescribed more tests for heavier patients, F(2, 107)¼3.65, P<0.03, they simultaneously indicated that they would spend
less time with them, F(2, 107)¼8.38, P<0.001, and viewed them significantly more negatively on 12 of the 13 indices.
CONCLUSION: This study reveals that physicians continue to play an influential role in lowering the quality of healthcare that
overweight and obese patients receive. As the girth of America continues to increase, continued research and improvements in
the quality of such healthcare deserve attention.
International Journal of Obesity (2001) 25, 1246 – 1252

Keywords: physician attitudes; prejudice; care; stigma

Introduction
Most current reports suggest that almost one in every two

American adults is overweight (BMI>25.0 kg=m2)1 and one

in every five adults is obese (BMI>30 kg=m2).2 The list of

very serious medical conditions to which obesity has been

linked is extensive and recent reports even link obesity with

death.3 – 5 The social repercussions impose additional risks to

the well being of those who are overweight.6 – 8 Deflections

from thin societal standards trigger attributions of weak

character, an undisciplined nature and laziness.9,10 As a

whole, then, overweight individuals are viewed as having a

physical, emotional and moral impairment, and are discri-

minated against in diverse domains, including employ-

ment,11,12 education13 and personal relationships.14

The current research attempts to clarify further this

solemn picture by specifically examining how physicians

respond to overweight and obese patients. While the general

public’s views on obesity are important in understanding the

lives and experiences of those who are overweight, we

believe it is critical to examine how physicians view such

patients and, more importantly, how they propose to treat

such patients. On one hand, physicians should be immune

to the stigma of obesity — they encounter it frequently in

their patients, they have access to recent empirical studies

that suggest genetic influences and some uncontrollable

elements of obesity,15 – 17 and they are trained to treat

patients warmly and professionally. On the other hand,

physicians may be unaffected by or reactive against any

suggestion or publication implying that they should accept

obesity in their patients. The current research addresses

physicians’ reactions to patients of varying weights, and
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assesses whether the quality of healthcare delivery is uniform

for patients of varying sizes.

Preliminary evidence collected more than 10 y ago sug-

gests that health professionals hold negative attitudes

toward those who are overweight.18 – 22 Such studies show

that nurses, medical students and physicians all hold nega-

tive attitudes toward and stereotypes regarding obese

patients. The current study extends past research in two

ways. First, it remains unclear how these attitudes toward

heavier patients translate into physicians’ intended beha-

viors and medical care delivery. Therefore, the current study

examines the perceptions of and recommended care for

patients of varying weights. Second, past studies do not

differentiate between the attitudes that physicians hold

toward their overweight and obese patients, so this study

addresses physician reactions to such variations in size. In

particular, we manipulate the weight of ostensible patients

to be of average weight (BMI¼23), overweight (BMI¼30),

and obese (BMI¼36). Examining multiple levels of weight

enables us to determine if weight acts in a predicted linear

fashion such that, the heavier the patient is, the more

physicians perceive and respond to them negatively.

Methods
Participants

Participants were 122 primary care physicians, who were

affiliated with one of three large hospitals located in the

Texas Medical Center of Houston. These participants ranged

in age (29 to 76-y-old, M¼45.86, s.d.¼9.98), years of prac-

tice (0 – 46 y, M¼14.64, s.d.¼10.34), and gender (90 males,

30 females, two unidentified). Physicians’ informed consents

were obtained by having them return the experimental

packet, and all procedures were approved by the institutional

review board at the University of Texas-School of Medicine.

Procedure

Participants were randomly assigned to receive by mail an

experimental packet containing one of six variations of

medical forms. Seventeen physicians reviewed the file of

an average-weight female patient (1.65 m, 61.3 kg), 17

reviewed an average weight male patient (1.78 m, 72.6 kg),

21 reviewed an overweight female patient (1.65 m, 79.5 kg),

19 reviewed an overweight male patient (1.78 m, 95.3 kg),

29 reviewed an obese female patient (1.65 m, 95.3 kg), and 19

reviewed an obese male patient (1.78 m, 113.5 kg). A chi-

square conducted on these response rates did not reveal a

significant difference across conditions in response rate,

w2¼1.01, P¼0.60.

All physicians were told the study involved responses to

the completion of a medical chart that physicians character-

istically review prior to meeting with a patient. Hence,

physicians were sent a standard medical chart form present-

ing a patient and describing his=her age, weight, height,

gender, race, marital status, blood pressure, temperature,

pulse, medical history and family health background. The

patient was depicted as healthy with two exceptions. First,

two-thirds of the patients were depicted as overweight or

obese, and second, the patients’ presenting condition was

disclosed, indicating a medical history of two migraine

headaches spread over a time period of 2 y. This medical

condition was chosen because it was not considered to be

linked with body weight by the consulting physicians that

we asked both prior to and during pretesting. Physicians

were asked to recommend medical procedures for the patient

and indicate their attitudes and plans regarding the patients,

whom they believed was authentic.

Materials
Physicians completed two forms, the ‘Medical procedures

form’ and the ‘Patient follow-up questionnaire’. The Medical

procedures form asked physicians to indicate, by checking

boxes, all of the tests, procedures and referrals that they

planned to conduct in caring for the patient. Forty-one tests

and medical procedures were listed and ranged in the degree

to which they were relevant to migraine headaches and

weight-related conditions (see Table 1 for a complete list).

The particular type and overall number of tests recom-

mended by the physician were assessed.

The Patient follow-up questionnaire first asked physicians

to indicate the amount of time they would spend with the

patient. Then it assessed 13 affective and behavioral reac-

tions that the physician had toward the patient. Physicians

were asked: (a) to judge the health of the patient; (b) how

well the patient took care of himself=herself; (c) how self-

disciplined they perceived the patient to be; (d) the extent to

which the physician would have to be strict; (e) the serious-

ness of the medical problem; (f) the extent to which they

thought seeing this patient would be a waste of their time;

(g) the extent to which seeing such patients would result in

affinity for their job; (h) the level of patience that they would

have for the patient; (i) the extent to which the patient

would be annoying; (j) how much personal desire they had

to help the patient; (k) the likelihood with which the patient

would comply with medical advice; (l) whether the patient

would benefit from psychological counseling; and (m) the

overall level of positivity toward the patient. In answering all

of these questions, physicians responded on nine-point

scales that were anchored by (1)¼ ‘Not at all’, (5)¼ ‘Some –

Somewhat’ and (9)¼ ‘Extremely’.

Results
To examine responses on the Medical procedures form, we

summed the overall number of procedures that each physi-

cian recommended and conducted a 2 (gender)�3 (weight)

ANOVA on the number of tests run. Across all of the analyses

conducted, only one gender difference emerged, indicating

that physicians recommended running more tests and pro-

cedures on women (M¼11.76) than on men (M¼10.06),
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F(1, 107)¼3.89, P¼0.05; however, this difference was driven

solely by the fact that three of the tests were relevant to

women only (ie information about menstrual cycle, preg-

nancy test and pelvic exam) and the effect disappeared when

these three items were removed [F(1, 107)¼1.46, P¼0.23].

Thus, gender of patient will not be discussed further.

A significant weight main effect on the Medical proce-

dures form revealed that, in recommending procedures,

physicians were influenced strongly by the weight of the

patient, F(1, 107)¼3.65, P<0.03. A linear trend analysis

follow-up revealed the that most procedures were recom-

mended for obese patients (M¼12.18), the second most for

overweight patients (M¼10.59), and the least number for

average weight patients (M¼9.71), t(105)¼2.85, P<0.01.

Given that obese patients were presenting with two

medical conditions, it is not necessarily surprising that

more tests were recommended for obese than for average

weight patients. In fact, it is a little surprising that a larger

discrepancy was not found considering that many tests

related medically or stereotypically to overweight and obe-

sity. These included measures of cholesterol level, tryglycer-

ides level, body fat percentages and glucose levels; dietary

information and stress levels; prescribing anti-depressants;

consulting about weight loss, an exercise program, and

nutrition; and referring to a psychologist and obtaining a

mental health evaluation. To specifically assess these items, a

series of chi-square analyses with correction for multiple

comparisons were conducted on these particular medical

Table 1 Medical procedures physicians recommended for patient and chi-square results

Average, Overweight, Obese,

BMI¼ 23, BMI¼ 30, BMI¼36, Pearson chi-

n¼34 n¼40 n¼ 48 square (with 2 d.f.),

n; (%) n; (%) n; (%) w2
; P

1. Cholesterol level 3 (9) 14 (35) 16 (33) 7.96; P¼0.02

2. Tryglycerides level 3 (9) 14 (35) 15 (31) 7.54; P¼0.02

3. Body fat percentage 1 (3) 8 (25) 9 (19) 5.26; P¼0.07

4. Glucose level 11 (32) 19 (48) 21 (44) 1.86; P¼0.40

5. Dietary intake info 21 (62) 26 (65) 38 (79) 3.47; P¼0.18

6. Stress assessment 21 (62) 28 (70) 36 (75) 1.65; P¼0.44

7. Prescription of anti-depressants 2 (6) 7 (18) 10 (26) 3.55; P¼0.17

8. Consult about weight loss 1 (3) 14 (35) 20 (42) 15.79; P<0.01

9. Consult about exercise 2 (6) 9 (23) 13 (27) 5.96; P¼0.05

10. Consult about nutrition 1 (3) 12 (30) 15 (31) 10.69; P<0.01

11. Refer to psychologist 1 (3) 6 (15) 11 (23) 6.32; P¼0.04

12. Mental health evaluation 1 (3) 6 (15) 6 (13) 3.09; P¼0.21

13. Problem focused history 22 (65) 21 (53) 35 (73) 3.96; P¼0.14

14. Comprehensive history 22 (65) 30 (75) 39 (81) 2.88; P¼0.24

15. Problem focused exam 22 (65) 24 (60) 37 (77) 3.17; P¼0.21

16. Comprehensive physical 21 (62) 26 (65) 30 (63) 3.17; P¼0.21

17. Menstrual cycle info 14 (41) 21 (53) 30 (63) 4.11; P¼0.13

18. Pelvic exam 2 (6) 8 (25) 9 (19) 3.39; P¼0.18

19. Prescription of beta blockers 1 (3) 7 (18) 5 (10) 1.89; P¼0.39

20. Prescription of pain pills 10 (29) 19 (48) 25 (52) 4.40; P¼0.11

21. Reflex test 19 (56) 27 (68) 30 (63) 1.74; P¼0.42

22. Prophylactic therapy 7 (21) 12 (30) 15 (31) 1.26; P¼0.53

23. Hearing exam 8 (24) 12 (30) 18 (38) 1.85; P¼0.40

24. Visual screen 21 (62) 26 (65) 31 (65) 0.10; P¼0.95

25. Skin test 2 (6) 7 (18) 9 (19) 2.98; P¼0.23

26. Eye test 29 (85) 28 (70) 33 (69) 3.25; P¼0.20

27. MRI 11 (32) 11 (28) 11 (23) 0.90; P¼0.64

28. Beta strip 1 (3) 7 (18) 5 (10) 4.10; P¼0.13

29. Blood hormone levels 1 (3) 8 (25) 7 (15) 4.84; P¼0.09

30. CBC with diff 15 (44) 21 (53) 18 (38) 1.99; P¼0.37

31. Genetic counseling 1 (3) 4 (10) 4 (8) 1.45; P¼0.49

32. Pregnancy test 6 (18) 14 (35) 14 (65) 2.82; P¼0.24

33. Metabolic panel 14 (41) 21 (5) 25 (52) 1.21; P¼0.55

34. Blood typing 1 (3) 8 (25) 4 (8) 6.07; P¼0.05

35. X-ray 3 (9) 7 (18) 5 (10) 1.54; P¼0.46

36. Urinanalysis 9 (27) 13 (33) 13 (27) 0.43; P¼0.81

37. Ultrasound 0 5 (13) 4 (8) 4.31; P¼0.12

38. CT Scan 8 (24) 14 (35) 15 (31) 1.18; P¼0.56

39. Refer to neurologist 11 (32) 11 (28) 18 (38) 0.99; P¼0.61

40. Refer to cardiologist 1 (3) 4 (10) 4 (8) 1.45; P¼0.49

41. Preventative medicine consulation 4 (12) 5 (13) 6 (13) 0.01; P¼0.99
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procedures, as well as the non-weight-related medical proce-

dures. As shown in Table 1, the results revealed significant

differences on seven of the 12 weight-related procedures (see

top half of Table 1), and only one of the 30 non-weight-

related procedures (see bottom half of Table 1). All of the

significant findings reveal the same pattern, namely that

heavier patients were prescribed each of the tests more

than were average-weight patients.

The results of the Patient follow-up questionnaire pro-

vided support for the notion that physicians viewed and

responded to patients differently depending on their weight.

The heavier the patients were, the more negative the atti-

tudes and the distancing behaviors were. Such patterns can

be observed from examining the means, the Fs from

ANOVAS, and the ts from the linear trend analyses, all of

which are presented in Table 2. In particular, physicians

reported that they would spend significantly less time with

patients the heavier they were (M¼31.13 min with average-

weight patients, M¼25.00 min with moderately overweight

patients, and M¼22.14 min with severely overweight

patients). On the additional 13 affective and behavioral

items, 12 of the items were significant on both the overall

Fs and the linear trend analyses showing that, the heavier

the patients were, the more negativity they faced.

Gender of physician

While the ratio of participants reflected an accurate repre-

sentation of practicing female=male physicians in the Texas

Medical Center, the distribution of female physicians into

each of the six conditions was insufficient for adequately

examining physician gender effects (eg, smallest cell size,

n¼1). Further, the exploratory analyses that we attempted

with these small ns revealed no significant gender effects.

Discussion
Responses to the two questionnaires reveal a great deal about

physicians’ perceptions of and intended courses of treatment

for patients who are overweight and obese. The results from

the medical procedures form reveal that physicians were just

as likely to recommend non-weight-related tests and proce-

dures to patients of varying weight, but were more likely to

run weight-related tests on heavier patients. On one hand,

physicians seem to provide appropriate levels of care to

heavier patients by responding to both the headache and

the weight. On the other hand, are physicians responding

enough? If the patients are obese, more of a burden might be

placed on the physician to speak about it, and to introduce

and continue promoting discussions concerning weight loss,

Table 2 Effects of patient weight on physicians’ attitudes and decisions of care

Average, Overweight, Obese,

BMI¼ 23, BMI¼30, BMI¼ 36,

n¼31 n¼ 36 n¼43

M; (s.d.) M; (s.d.) M; (s.d.) F(2,107) P t (2,107) P

Time I would spend with patient (min) 31.1a 25.0b 22.4c 8.38 0.00 15.88 0.00

(9.4) (9.9) (8.3)

1. How healthy is the patient 7.3
a

5.9
b

5.4
b

14.02 0.00 28.01 0.00

(1.1) (1.8) (1.8)

2. Patient takes care of himself=herself 6.8a 5.4b 4.5 20.97 0.00 41.94 0.00

(1.2) (1.8) (1.6)

3. Patient is self-disciplined 6.4a 4.8b 4.1c 18.58 0.00 36.92 0.00

(1.5) (1.8) (1.5)

4. Level of stictness in the medical advice I’d give 5.0
a

6.4
b

6.0
c

6.44 0.00 7.20 0.01

(2.0) (1.8) (1.5)

5. Seriousness of the patient’s health problem 4.6 5.1 4.7 1.20 0.31 0.22 0.64

(1.8) (1.5) (1.6)

6. Seeing this patient would feel like a waste of my time 2.0a 2.3a 3.2b 4.58 0.01 8.13 0.01

(1.1) (1.5) (2.2)

7. This sort of patient would make me like my job 5.8
a

4.8 4.0
b

5.33 0.01 10.61 0.00

(2.7) (2.5) (2.0)

8. Amount of patience I would have 7.6
a

7.0 6.5
b

4.53 0.01 8.69 0.00

(1.2) (1.2) (1.5)

9. Extent to which this patient would annoy me 2.3a 2.6a 3.4b 3.94 0.02 7.54 0.01

(1.8) (1.9) (1.9)

10. Personal desire I have to help this patient 7.7
a

7.2 6.7
b

3.67 0.03 7.30 0.01

(1.2) (1.6) (1.6)

11. Likelihood that the patient would follow my advice 7.2
a

6.3
b

5.4
c

11.06 0.00 22.03 0.00

(1.3) (1.6) (1.9)

12. I believe that patient would benefit from counseling 4.5a 5.3 5.9b 6.40 0.00 12.75 0.00

(2.1) (2.1) (2.2)

13. My overall positivity toward the patient 7.2a 6.7 6.4b 2.45 0.09 4.84 0.03

(1.4) (1.7) (1.6)

Note: all items were presented on nine-point scales that were anchored by (1)¼ ‘Not at all’, (5)¼ ‘Somewhat’, and (9)¼ ‘Extremely’. Differences in superscripts

across the rows reflect post-hoc comparisons of P<0.05.
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nutrition and exercise programs. In the current study, how-

ever, only 42% of physicians chose to discuss weight loss

with obese patients (comparable to the 39% reported in a

Risk Factor Surveillance System sample of 12 835 adults23)

and 35% chose to discuss it with overweight patients. Simi-

larly, only 31% of physicians indicated referring obese

patients to a nutrition counselor and 30% indicated similarly

referring overweight patients. Finally, only 27% of the phy-

sicians seeing obese patients (comparable to the 34%

reported in a 1995 National Health Interview Survey with

17 317 respondents24) and 23% of those seeing overweight

patients indicated that they would broach the topic of

exercise. Past studies showing comparable percentages to

those reported here suggest that physicians may need to

take a greater role in aggressively addressing obesity (eg,

increased physician counseling) in their patients.23 – 25 Past

studies suggest that such behaviors on the part of physicians

might be promoted if they received respective reimburse-

ment, did not have limited times during office visits, had

more training in counseling, had greater confidence in their

own ability to counsel, and had confidence that their

patients could lose weight.24

While the results from the recommended medical proce-

dures are not conclusive, the current results do suggest that

physicians are responding to the stigma of obesity. For

instance, the results show that physicians are more likely

to recommend psychological counseling to heavier indivi-

duals, suggesting a belief that those who are overweight

must also be unhappy and unstable. In line with this, 22

physicians included handwritten comments in the margins

of the returned experimental packets suggesting such stig-

matization. One physician wrote, in response to an obese

patient, ‘this woman has a very unhappy life’. Another

indicated that the obese patient was ‘most likely a drug

addict’. A third indicated that the obese female patient was

‘suffering underlying depression’. Additionally, on more

than a dozen occasions, physicians suggested giving the

overweight patients anti-depression medication.

Results from the Patient follow-up questionnaire reveal a

very different, somewhat clearer picture of stigmatization

against obesity. First, the heavier the patient was, the less

time the physician proposed that he or she would spend with

the patient. Considering that 31 min is the mean duration of

a visit proposed for caring for average weight patients with

a migraine headache, the respectively projected times of

25 min and 22 min for overweight and obese patients

would be insufficient to care for the same migraine headache

condition as well as the second condition involving weight.

Less time may very likely result in less attention, less

patient – physician interaction, and less individualized con-

sideration of treatments. Certainly if physicians give addi-

tional tests (whether weight-related or not) to heavier

patients, they may be giving compromised care — they are

doing more tests in a much shorter period of time.

Other evidence from the Patient follow-up questionnaire

reveals that physicians perceived heavier patients in congru-

ence with the obesity stereotype.6,7,10,26 As the patient got

heavier, physicians judged them to be increasingly less

healthy, worse in taking care of themselves, and less self-

disciplined. Physicians also reported that they would need

to give stricter medical advice to overweight and obese

patients than average weight patients. The sum of these

findings support the possibility that heavier patients actually

are a greater burden to physicians because of their increased

serious health risks. But, contrary to this ideology, it is

interesting to note that when asked to judge the seriousness

of the medical condition, no significant differences emerged

as a function of weight. While certainly excess weight has

been linked with increased health risks, the pattern of

responses seems to reflect that physicians feel more negativ-

ity toward heavier patients. Specifically, Table 2 shows that

physicians reported that seeing patients was a greater waste of

their time the heavier that they were, that physicians would

like their jobs less as their patients increased in size, that

heavier patients were viewed to be more annoying, and that

physicians felt less patience the heavier the patient was. It is

important to note, however, that while these means do

reflect statistically significant differences, physicians did

not wildly disparage the heavier patients in absolute terms.

That is, physicians felt that even the obese patients would

not clearly be a waste of their time (M¼2.03 on a nine-point

scale). However, there were still differences as a function of

patients’ weight. Perhaps the most disturbing pattern shown

in Table 2 is that physicians indicated having significantly

less personal desire to help patients the heavier they were.

In terms of outcomes, physicians predicted that heavier

patients would be less likely to follow their advice and that

heavier patients would benefit from counseling. While only

marginally significant, they also reported feeling that the

heavier the patient was, the less positivity overall they would

feel toward the patient.

In sum, the quality of care that physicians reported that

they would distribute to their patients was largely influenced

by the weight of the patients. Importantly, the current

results revealed a very strong and consistent linear trend in

the way that physicians respond to the size of their patients.

Namely, physicians perceived obese patients more negatively

than they perceived overweight patients, and they perceived

overweight patients more negatively than they perceived

average-weight patients. Thus, this study provides the first

known empirical demonstration indicating that physicians’

perceptions worsen as the weight of a patient steadily

increases.

Limitations and implications

An important question concerning these results is whether

the attitudes and planned behaviors would translate into

actual differences as the patient on the form becomes a real

live patient that the physician encounters in the office. The

comparisons that we were able to draw with already exis-

tent data shows large congruency in the extent to which
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physicians intend to and actually talk to their obese patients

about exercise23 and weight.24 Such consistent findings sug-

gest some generalizability from the current results to actual

behaviors. Similarly, past research suggests that attitudes and

planned intentions are a particularly good indicator of actual

behavior.27,28 Thus, we believe our results are externally valid

and that the climate and physician=patient connection

might be lacking in warmth and positivity when patients

are heavier. Physicians who are hostile or even mildly

annoyed about overweight and obesity might be more

likely to rush the medical appointment, be biased in the

approach that they take and medical care that they give, or

terminate the interaction before fully helping and serving

the patient.

Physicians’ negative attitudes also enact a self-fulfilling

prophecy29 whereby physicians treat overweight patients less

favorably and overweight patients, as a result, take care of

themselves less well. In addition, overweight patients may

respond negatively to the physicians’ negative attitudes,

thereby reinforcing negative physician attitudes. If physi-

cians’ hopes for the patient are not favorable, if affectivity is

not positive, and if the medical care is not up to par with

what average weight individuals are receiving, overweight

individuals might adopt lower standards for their personal

care. Furthermore, it is possible that overweight people may

delay or avoid altogether seeking the medical attention they

need,9,30 and this avoidance behavior may be a major con-

tributing factor in elevating the mortality rate of overweight

individuals.31

In conclusion, the results revealed considerable support

for the hypothesis that physicians hold different beliefs

about and propose that they would provide different levels

of care (eg amount of time spent) to obese, overweight and

average-weight individuals. In particular, physicians’ atti-

tudes and behaviors were significantly influenced by a

patient’s weight status such that the heavier individuals

were, the more negatively they were perceived and treated.

From a public health perspective, overweight patients are a

vulnerable population not only because they are at higher

health risk, but also because they are the targets of stereo-

types and discrimination. The implications of this study

suggest that the burden of improved healthcare for the

overweight and obese patient rests not only on the respon-

sibility of the patient but also on improving the attitudes and

behaviors of their physicians.
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Identity Month Celebrations

We first discovered empirical evidence that supervising lawyers perceived
African Americans lawyers to be subpar in their writing skills in comparison to
their Caucasian counterparts when we researched unconscious biases in the
legal profession over ten years ago. Since our surveys and focus groups at the
time were studying unconscious biases generally, we decided to study this
specific bias of writing skills in greater detail via the cognitive construct of
confirmation bias.

This research summary provides a general overview of the methodology,
results and key takeaways from the study. Please note that we studied this
question only from the unconscious or implicit bias perspective. While the
possibility of explicit bias exists, our research has consistently shown that
implicit bias is far more prevalent in our workplaces today than explicit bias,
thereby guiding us to utilize our resources to study implicit instead of explicit
biases.

CONFIRMATION BIAS:

A mental shortcut – a bias –
engaged by the brain that
makes one actively seek

information, interpretation
and memory to only

observe and absorb that
which affirms established
beliefs while missing data

that contradicts established
beliefs.

RESEARCH QUESTION: Given our finding in a previous study that supervising lawyers are more
likely than not to perceive African American lawyers as having subpar writing skills in comparison
to their Caucasian counterparts, we asked if confirmation bias unconsciously causes supervising

lawyers to more negatively evaluate legal writing by an African American lawyer.



Methodology

Nextions, along with the assistance of 5 partners from 5 different law firms,
drafted a research memo from a hypothetical third year litigation associate
that focused on the issue of trade secrets in internet start-ups. We followed a
simple Question Presented, Brief Answer, Facts, Discussion and Conclusion
format for the memo, and we deliberately inserted 22 different errors, 7 of
which were minor spelling/grammar errors, 6 of which were substantive
technical writing errors, 5 of which were errors in fact, and 4 of which were
errors in the analysis of the facts in the Discussion and Conclusion sections.

This memo was then distributed to 60 different partners (who had previously
agreed to participate in a “writing analysis study” from 22 different law firms
of whom 23 were women, 37 were men, 21 were racial/ethnic minorities, and
39 were Caucasian. While all of the partners received the same memo, half the
partners received a memo that stated the associate was African American
while the other half received a memo that stated the associate was Caucasian:

Name: Thomas Meyer

Seniority: 3rd Year Associate

Alma Mater: NYU Law School

Race/Ethnicity: African American

Name: Thomas Meyer

Seniority: 3rd Year Associate

Alma Mater: NYU Law School

Race/Ethnicity: Caucasian

The 60 partners in the study received the memo electronically (an attached
pdf) along with the research materials used in the preparation of the memo.
The cover email thanked each of them for participating in a study on “writing
competencies of young attorneys,” and asked them to edit the memo for all
factual, technical and substantive errors. The partners were also asked to rate
the overall quality of the memo from a 1 to 5, with “1” indicating the memo
was extremely poorly written and “5” extremely well written.

The partners were originally given 4 weeks to complete the editing and rating,
but we had to extend deadline to 7 weeks in order to obtain more responses.
53 partners completed the editing and rating of the memo. Of the 53
completed responses, 24 had received the memo by the “African American”
Thomas Meyer, and 29 had received the memo by the “Caucasian” Thomas.

While all of the partners
received the same memo,

half the partners received a
memo that stated the
associate was African

American while the other
half received a memo that
stated the associate was

Caucasian.



General Findings

The exact same memo, averaged a 3.2/5.0 rating under our hypothetical
“African American” Thomas Meyer and a 4.1/5.0 rating under hypothetical
“Caucasian” Thomas Meyer. The qualitative comments on memos,
consistently, were also more positive for the “Caucasian” Thomas Meyer than
our “African American” Thomas Meyer:

“Caucasian” Thomas Meyer

“generally good writer but needs to
work on…”

“has potential”

“good analytical skills”

“African American” Thomas Meyer

“needs lots of work”

“can’t believe he went to NYU”

“average at best”

In regards to the specific errors in the memo:

 An average of 2.9/7.0 spelling grammar errors were found in
“Caucasian” Thomas Meyer’s memo in comparison to 5.8/7.0
spelling/grammar errors found in “African American” Thomas Meyer’s
memo.

 An average of 4.1/6.0 technical writing errors were found in
“Caucasian” Thomas Meyer’s memo in comparison to 4.9/6.0 technical
writing errors found in “African American” Thomas Meyer’s memo.

 An average of 3.2/5.0 errors in facts were found in “Caucasian”
Thomas Meyer’s memo in comparison to 3.9/5.0 errors in facts were
found in “African American” Thomas Meyer’s memo.

The 4 errors in analysis were difficult to parse out quantitatively because of
the variances in narrative provided by the partners as to why they were
analyzing the writing to contain analytical errors. Overall though, “Caucasian”
Thomas Meyer’s memo was evaluated to be better in regards to the analysis
of facts and had substantively fewer critical comments.

The exact same memo,
averaged a 3.2/5.0 rating

under our hypothetical
“African American” Thomas
Meyer and a 4.1/5.0 rating

under hypothetical
“Caucasian” Thomas Meyer.



General Findings Cont.

We did not ask for edits and/or comments on formatting. However, we did
receive such edits and/or comments in 41 out of the 53 responses, and all of
them regarded changes that the partners would have liked to see on the
formatting in the memo. Of the 41 edits and/or comments on formatting, 11
were for “Caucasian” Thomas Meyer’s memo in comparison to 29 for “African
American” Thomas Meyer’s memo.

There was no significant correlation between a partner’s race/ethnicity and
the differentiated patterns of errors found between the two memos. There
was also no significant correlation between a partner’s gender and the
differentiated patterns of errors found between the two memos. We did find
that female partners generally found more errors and wrote longer narratives
than the male partners.

Analysis & Discussion

We undertook this study with the hypothesis that unconscious confirmation
bias in a supervising lawyer’s assessment of legal writing would result in a
more negative rating if that writing was submitted by an African American
lawyer in comparison to the same submission by a Caucasian lawyer. In order
to create a study where we could control for enough variables to truly see the
impact of confirmation bias, we did not study the potential variances that can
be caused due to the intersection of race/ethnicity, gender, generational
differences and other such salient identities. Thus, our conclusion is limited to
the impact of confirmation bias in the evaluation of African American men in
comparison to Caucasian men. We do not know (although we plan to study
the issue in the very near future!) how this impact will splinter or strengthen
when gender and/or other identities are introduced.

The data findings affirmed our hypothesis, but they also illustrated that the
confirmation bias on the part of the evaluators occurred in the data collection
phase of their evaluation processes – the identification of the errors – and not
the final analysis phase. When expecting to find fewer errors, we find fewer
errors. When expecting to find more errors, we find more errors. That is
unconscious confirmation bias. Our evaluators unconsciously found more of
the errors in the “African American” Thomas Meyer’s memo, but the final
rating process was a conscious and unbiased analysis based on the number of
errors found. When partners say that they are evaluating assignments without
bias, they are probably right in believing that there is no bias in the
assessment of the errors found; however, if there is bias in the finding of the
errors, even a fair final analysis cannot, and will not, result in a fair result.

Confirmation bias manifests
itself most often in the

“data gathering” phase of
our evaluation – the time
during which we seek out

errors, and this
manifestation is almost

always unconscious.



Key Takeaways

There are commonly held racially-based perceptions about writing ability that
unconsciously impact our ability to objectively evaluate a lawyer’s writing.
Most of the perceptions uncovered in research thus far indicate that
commonly held perceptions are biased against African Americans and in favor
of Caucasians.

These commonly held perceptions translate into confirmation bias in ways
that impact what we see as we evaluate legal writing. We see more errors
when we expect to see errors, and we see fewer errors when we do not
expect to see errors.

Recommendations for Next Actions

Infusing the point at which unconscious thought has greatest impact with
objective mechanisms that force the conscious brain to add input, decreases
unconscious bias greatly. We have worked with many employers to revise
their formal and informal evaluation processes to be more infused with
objective interrupters that compel unconscious biases to be filtered through
conscious analysis, and we have seen many success stories. So, make the
subjective more objective in order to make the unconscious more conscious.

EXAMPLE: In one law firm where we found that minority summer associates
were consistently being evaluated more negatively than their majority
counterparts, we created an interruption mechanism to infuse the subjective
with objective. We worked with the firm to create an Assignment Committee,
comprised of 3 partners through whom certain assignments were distributed
to the summer associates and through whom the summer associates
submitted work back to the partners who needed the work done. When the
work was evaluated, the partners evaluating the work did not know which
associate had completed the work. The assignments for this process were
chosen judiciously, and there was a lot of work done to ensure buy-in from all
partners. At the end of the summer, every associate had at least 2
assignments that had been graded blindly. The firm then examined how the
blind evaluations compared with the rest of the associate’s evaluations and
found that the blind evaluations were generally more positive for minorities
and women and less positive for majority men.

There are commonly held
racially-based perceptions
about writing ability that
unconsciously impact our

ability to objectively
evaluate a lawyer’s

writing… These commonly
held perceptions translate
into confirmation bias in

ways that impact what we
see as we evaluate legal

writing. We see more errors
when we expect to see

errors, and we see fewer
errors when we do not

expect to see errors.



Ideas for Inclusion

 Distribute and discuss this study with senior lawyers in your
organization to gather their reactions and perspectives. Ask them how
they would recommend making the subjective more objective in order
to reduce confirmation bias in their evaluation processes.

 If racial/ethnic minorities are deemed to be subpar in writing skills,
send out samples of a minority lawyer’s writing and a sample of a
majority lawyer’s writing without any identifying information attached.
Ask a few senior lawyers to evaluate both samples. Explore how the
samples may be evaluated differently when the lawyer’s background is
not available.

 Implement training on unconscious bias for everyone who is in an
evaluative position.  Our unconscious bias trainings have proven
effective in reducing bias through raising awareness and insights into
how unconscious biases operate and can be interrupted.

 If you offer writing assistance in the form of coaches, workshops and
such, offer the assistance to everyone, not just racial/ethnic minorities
in order to prevent the reification of the bias.

Lead Researcher:

Dr. Arin N. Reeves | 312.922.0226

Distribute and discuss this
study with senior lawyers in
your organization to gather

their reactions and
perspectives.
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Implicit Bias: A Primer 

Schemas and Implicit Cognitions (or 
“mental shortcuts”) 

Stop for a moment and consider what 

bombards your senses every day. Think about 

everything you see, both still and moving, with 

all their color, detail, and depth. Think about 

what you hear in the background, perhaps a 

song on the radio, as you decode lyrics and 

musical notes. Think about touch, smell, and 

even taste. And while all that’s happening, you 

might be walking or driving down the street, 

avoiding pedestrians and cars, chewing gum, 

digesting your breakfast, flipping through email 

on your smartphone. How does your brain do 

all this simultaneously? 

It does so by processing through schemas, 

which are templates of knowledge that help us 

organize specific examples into broader 

categories. When we see, for example, 

something with a flat seat, a back, and some 

legs, we recognize it as a “chair.” Regardless of 

whether it is plush or wooden, with wheels or 

bolted down, we know what to do with an 

object that fits into the category “chair.” 

Without spending a lot of mental energy, we 

simply sit. Of course, if for some reason we 

have to study the chair carefully--because we 

like the style or think it might collapse--we can 

and will do so. But typically, we just sit down. 

We have schemas not only for objects, but also 

processes, such as how to order food at a 

restaurant. Without much explanation, we 

know what it means when a smiling person 

hands us laminated paper with detailed 

descriptions of food and prices. Even when we 

land in a foreign airport, we know how to follow 

the crazy mess of arrows and baggage icons 

toward ground transportation. 

These schemas are helpful because they allow 

us to operate without expending valuable 

mental resources. In fact, unless something 

goes wrong, these thoughts take place 

automatically without our awareness or 

conscious direction. In this way, most cognitions 

are implicit. 

Implicit Social Cognitions (or “thoughts 

about people you didn’t know you 

had”) 

What is interesting is that schemas apply not 

only to objects (e.g., “chairs”) or behaviors (e.g., 

“ordering food”) but also to human beings (e.g., 

“the elderly”). We naturally assign people into 

various social categories divided by salient and 

chronically accessible traits, such as age, 

gender, race, and role. And just as we might 

have implicit cognitions that help us walk and 

drive, we have implicit social cognitions that 

guide our thinking about social categories. 

Where do these schemas come from? They 

come from our experiences with other people, 

some of them direct (i.e., real-world 

encounters) but most of them vicarious (i.e., 

relayed to us through stories, books, movies, 

media, and culture). 

If we unpack these schemas further, we see 

that some of the underlying cognitions include 

stereotypes, which are simply traits that we 

associate with a category. For instance, if we 

think that a particular category of human beings 

is frail--such as the elderly--we will not raise our 

guard. If we think that another category is 

foreign--such as Asians--we will be surprised by 

their fluent English. These cognitions also 

include attitudes, which are overall, evaluative 

feelings that are positive or negative. For 

instance, if we identify someone as having 

graduated from our beloved alma mater, we 

will feel more at ease. The term “implicit bias” 
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includes both implicit stereotypes and implicit 

attitudes. 

Though our shorthand schemas of people may 

be helpful in some situations, they also can lead 

to discriminatory behaviors if we are not 

careful. Given the critical importance of 

exercising fairness and equality in the court 

system, lawyers, judges, jurors, and staff should 

be particularly concerned about identifying such 

possibilities. Do we, for instance, associate 

aggressiveness with Black men, such that we 

see them as more likely to have started the 

fight than to have responded in self-defense? 

Or have we already internalized the lessons of 

Martin Luther King, Jr. and navigate life in a 

perfectly “colorblind” (or gender-blind, 

ethnicity-blind, class-blind, etc.) way? 

Asking about Bias (or “it’s murky in 

here”) 

One way to find out about implicit bias is simply 

to ask people. However, in a post-civil rights 

environment, it has become much less useful to 

ask explicit questions on sensitive topics. We 

run into a “willing and able” problem. 

First, people may not be willing to tell pollsters 

and researchers what they really feel. They may 

be chilled by an air of political correctness. 

Second, and more important, people may not 

know what is inside their heads. Indeed, a 

wealth of cognitive psychology has 

demonstrated that we are lousy at 

introspection. For example, slight 

environmental changes alter our judgments and 

behavior without our realizing. If the room 

smells of Lysol, people eat more neatly. People 

holding a warm cup of coffee (versus a cold cup) 

ascribe warmer (versus cooler) personality traits 

to a stranger described in a vignette. The 

experiments go on and on. And recall that by 

definition, implicit biases are those that we 

carry without awareness or conscious direction. 

So how do we know whether we are being 

biased or fair-and-square? 

Implicit measurement devices (or 

“don’t tell me how much you weigh, 

just get on the scale”) 

In response, social and cognitive psychologists 

with neuroscientists have tried to develop 

instruments that measure stereotypes and 

attitudes, without having to rely on potentially 

untrustworthy self-reports. Some instruments 

have been linguistic, asking folks to write out 

sentences to describe a certain scene from a 

newspaper article. It turns out that if someone 

engages in stereotypical behavior, we just 

describe what happened. If it is counter-typical, 

we feel a need to explain what happened. (Von 

Hippel 1997; Sekaquaptewa 2003). 

Others are physiological, measuring how much 

we sweat, how our blood pressure changes, or 

even which regions of our brain light up on an 

fMRI (functional magnetic resonance imaging) 

scan. (Phelps 2000). 

Still other techniques borrow from marketers. 

For instance, conjoint analysis asks people to 

give an overall evaluation to slightly different 

product bundles (e.g., how do you compare a 

17” screen laptop with 2GB memory and 3 USB 

ports, versus a 15” laptop with 3 GB of memory 

and 2 USB ports). By offering multiple rounds of 

choices, one can get a measure of how 

important each feature is to a person even if 

she had no clue to the question “How much 

would you pay for an extra USB port?” Recently, 

social cognitionists have adapted this 

methodology by creating “bundles” that include 

demographic attributes. For instance, how 

http://www2.psy.unsw.edu.au/Users/BHippel/Articles/1997.vHSV.JESP.pdf
http://www2.psy.unsw.edu.au/Users/BHippel/Articles/1997.vHSV.JESP.pdf
http://faculty.psy.ohio-state.edu/cunningham/pdf/phelps.jocn.2000.pdf
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would you rank a job with the title Assistant 

Manager that paid $160,000 in Miami working 

for Ms. Smith, as compared to another job with 

the title Vice President that paid $150,000 in 

Chicago for Mr. Jones? (Caruso 2009). 

Scientists have been endlessly creative, but so 

far, the most widely accepted instruments have 

used reaction times--some variant of which has 

been used for over a century to study 

psychological phenomena. These instruments 

draw on the basic insight that any two concepts 

that are closely associated in our minds should 

be easier to sort together. If you hear the word 

“moon,” and I then ask you to think of a laundry 

detergent, then “Tide” might come more 

quickly to mind. If the word “RED” is painted in 

the color red, we will be faster in stating its 

color than the case when the word “GREEN” is 

painted in red. 

Although there are various reaction time 

measures, the most thoroughly tested one is 

the Implicit Association Test (IAT). It is a sort of 

video game you play, typically on a computer, 

where you are asked to sort categories of 

pictures and words. For example, in the Black-

White race attitude test, you sort pictures of 

European American faces and African American 

faces, Good words and Bad words in front of a 

computer. It turns out that most of us respond 

more quickly when the European American face 

and Good words are assigned to the same key 

(and African American face and Bad words are 

assigned to the other key), as compared to 

when the European American face and Bad 

words are assigned to the same key (and 

African American face and Good words are 

assigned to the other key). This average time 

differential is the measure of implicit bias. [If 

the description is hard to follow, try an IAT 

yourself at Project Implicit.] 

Pervasive implicit bias (or “it ain’t no 

accident”) 

It may seem silly to measure bias by playing a 

sorting game (i.e. the IAT). But, a decade of 

research using the IAT reveals pervasive 

reaction time differences in every country 

tested, in the direction consistent with the 

general social hierarchies: German over Turk (in 

Germany), Japanese over Korean (for Japanese), 

White over Black, men over women (on the 

stereotype of “career” versus “family”), light-

skinned over dark skin, youth over elderly, 

straight over gay, etc. These time differentials, 

which are taken to be a measure of implicit 

bias, are systematic and pervasive. They are 

statistically significant and not due to random 

chance variations in measurements. 

These pervasive results do not mean that 

everyone has the exact same bias scores. 

Instead, there is wide variability among 

individuals. Further, the social category you 

belong to can influence what sorts of biases you 

are likely to have. For example, although most 

Whites (and Asians, Latinos, and American 

Indians) show an implicit attitude in favor of 

Whites over Blacks, African Americans show no 

such preference on average. (This means, of 

course, that about half of African Americans do 

prefer Whites, but the other half prefer Blacks.) 

Interestingly, implicit biases are dissociated 

from explicit biases. In other words, they are 

related to but differ sometimes substantially 

from explicit biases--those stereotypes and 

attitudes that we expressly self-report on 

surveys. The best understanding is that implicit 

and explicit biases are related but different 

mental constructs. Neither kind should be 

viewed as the solely “accurate” or “authentic” 

measure of bias. Both measures tell us 

something important. 

http://faculty.chicagobooth.edu/eugene.caruso/docs/Caruso%20et%20al.%20(2009)%20Conjoint%20Analysis%20and%20Discrimination.pdf
http://projectimplicit.org/
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Real-world consequences (or “why 

should we care?”) 

All these scientific measures are intellectually 

interesting, but lawyers care most about real-

world consequences. Do these measures of 

implicit bias predict an individual’s behaviors or 

decisions? Do milliseconds really matter>? 

(Chugh 2004). If, for example, well-intentioned 

people committed to being “fair and square” 

are not influenced by these implicit biases, then 

who cares about silly video game results? 

There is increasing evidence that implicit biases, 

as measured by the IAT, do predict behavior in 

the real world--in ways that can have real 

effects on real lives. Prof. John Jost (NYU, 

psychology) and colleagues have provided a 

recent literature review (in press) of ten studies 

that managers should not ignore. Among the 

findings from various laboratories are: 

 implicit bias predicts the rate of callback 

interviews (Rooth 2007, based on implicit 

stereotype in Sweden that Arabs are lazy); 

 implicit bias predicts awkward body 

language (McConnell & Leibold 2001), 

which could influence whether folks feel 

that they are being treated fairly or 

courteously; 

 implicit bias predicts how we read the 

friendliness of facial expressions 

(Hugenberg & Bodenhausen 2003); 

 implicit bias predicts more negative 

evaluations of ambiguous actions by an 

African American (Rudman & Lee 2002), 

which could influence decisionmaking in 

hard cases; 

 implicit bias predicts more negative 

evaluations of agentic (i.e. confident, 

aggressive, ambitious) women in certain 

hiring conditions (Rudman & Glick 2001); 

 implicit bias predicts the amount of shooter 

bias--how much easier it is to shoot African 

Americans compared to Whites in a 

videogame simulation (Glaser & Knowles 

2008); 

 implicit bias predicts voting behavior in Italy 

(Arcari 2008); 

 implicit bias predicts binge-drinking (Ostafin 

& Palfai 2006), suicide ideation (Nock & 

Banaji 2007), and sexual attraction to 

children (Gray 2005). 

With any new scientific field, there remain 

questions and criticisms--sometimes strident. 

(Arkes & Tetlock 2004; Mitchell & Tetlock 2006). 

And on-the-merits skepticism should be 

encouraged as the hallmark of good, rigorous 

science. But most scientists studying implicit 

bias find the accumulating evidence persuasive. 

For instance, a recent meta-analysis of 122 

research reports, involving a total of14,900 

subjects, revealed that in the sensitive domains 

of stereotyping and prejudice, implicit bias IAT 

scores better predict behavior than explicit self-

reports. (Greenwald et al. 2009). 

And again, even though much of the recent 

research focus is on the IAT, other instruments 

and experimental methods have corroborated 

the existence of implicit biases with real world 

consequences. For example, a few studies have 

demonstrated that criminal defendants with 

more Afro-centric facial features receive in 

certain contexts more severe criminal 

punishment (Banks et al. 2006; Blair 2004). 

Malleability (or “is there any good news?”) 

The findings of real-world consequence are 

disturbing for all of us who sincerely believe 

that we do not let biases prevalent in our 

culture infect our individual decisionmaking. 

Even a little bit. Fortunately, there is evidence 

http://pages.stern.nyu.edu/~dchugh/articles/2004_SJR.pdf
ftp://ftp.iza.org/dp2764.pdf
http://webspace.ship.edu/jacamp/Week5_Mconnel.pdf
http://www.psych.northwestern.edu/psych/people/faculty/bodenhausen/PS03.pdf
http://books.google.com/books?hl=en&lr=&id=2-FvSJ8sdaIC&oi=fnd&pg=PA743&dq=Prescriptive+Gender+Stereotypes+and+Backlash+Toward+Agentic+Women&ots=iQQlpLtYRm&sig=5eGZqlxT8o8rzkZpEGVZMScmJ1M#v=onepage&q=&f=false
file://nas1/shared/RTS/OSI%20REF%20II/Implicit%20Bias%20Literature/socrates.berkeley.edu/~raphael/.../IMCP%20draft%20081605.pdf
file://nas1/shared/RTS/OSI%20REF%20II/Implicit%20Bias%20Literature/socrates.berkeley.edu/~raphael/.../IMCP%20draft%20081605.pdf
http://www.psych.ndsu.nodak.edu/bostafin/publications/Ostafin_Palfai_PAB_2006.pdf
http://www.psych.ndsu.nodak.edu/bostafin/publications/Ostafin_Palfai_PAB_2006.pdf
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=2043087
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=2043087
http://www.cardiff.ac.uk/psych/resources/2005_JAbnormalPsychol_Grayetal.pdf
http://faculty.washington.edu/agg/IATmaterials/PDFs/AT.psychinquiry.2004.pdf
http://moritzlaw.osu.edu/lawjournal/issues/volume67/number5/mitchell.pdf
http://faculty.washington.edu/agg/pdf/GPU&B.meta-analysis.JPSP.2009.pdf
http://www.econ.brown.edu/fac/Glenn_Loury/louryhomepage/teaching/Ec%20222/The%20influence%20of%20afrocentric%20facial%20features.pdf
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that implicit biases are malleable and can be 

changed. 

 An individual’s motivation to be fair does 

matter. But we must first believe that 

there’s a potential problem before we try to 

fix it. 

 The environment seems to matter. Social 

contact across social groups seems to have 

a positive effect not only on explicit 

attitudes but also implicit ones. 

 Third, environmental exposure to 

countertypical exemplars who function as 

“debiasing agents” seems to decrease our 

bias. 

o In one study, a mental imagery exercise 

of imagining a professional business 

woman (versus a Caribbean vacation) 

decreased implicit stereotypes of 

women. (Blair et al. 2001). 

o Exposure to “positive” exemplars, such 

as Tiger Woods and Martin Luther King 

in a history questionnaire, decreased 

implicit bias against Blacks. (Dasgupta & 

Greenwald 2001). 

o Contact with female professors and 

deans decreased implicit bias against 

women for college-aged women. 

(Dasgupta & Asgari 2004). 

 Fourth, various procedural changes can 

disrupt the link between implicit bias and 

discriminatory behavior. 

o In a simple example, orchestras started 

using a blind screen in auditioning new 

musicians; afterwards women had 

much greater success. (Goldin & Rouse 

2000). 

o In another example, by committing 

beforehand to merit criteria (is book 

smarts or street smarts more 

important?), there was less gender 

discrimination in hiring a police chief. 

(Uhlmann & Cohen 2005). 

o In order to check against bias in any 

particular situation, we must often 

recognize that race, gender, sexual 

orientation, and other social categories 

may be influencing decisionmaking. This 

recognition is the opposite of various 

forms of “blindness” (e.g., color-

blindness). 

In outlining these findings of malleability, we do 

not mean to be Pollyanish. For example, mere 

social contact is not a panacea since 

psychologists have emphasized that certain 

conditions are important to decreasing 

prejudice (e.g., interaction on equal terms; 

repeated, non-trivial cooperation). Also, fleeting 

exposure to countertypical exemplars may be 

drowned out by repeated exposure to more 

typical stereotypes from the media (Kang 2005). 

Even if we are skeptical, the bottom line is that 

there’s no justification for throwing our hands 

up in resignation. Certainly the science doesn't 

require us to. Although the task is challenging, 

we can make real improvements in our goal 

toward justice and fairness. 

The big picture (or “what it means to 

be a faithful steward of the judicial 

system”) 

It’s important to keep an eye on the big picture. 

The focus on implicit bias does not address the 

existence and impact of explicit bias--the 

stereotypes and attitudes that folks recognize 

and embrace. Also, the past has an inertia that 

has not dissipated. Even if all explicit and 

implicit biases were wiped away through some 

magical wand, life today would still bear the 

burdens of an unjust yesterday. That said, as 

careful stewards of the justice system, we 

http://homepage.psy.utexas.edu/homepage/class/Psy394U/Bower/10%20Automatic%20Process/I.Blair-mod.%20stereotypes.pdf
http://www.faculty.diversity.ucla.edu/search/searchtoolkit/docs/articles/Orchestrating_Impartiality.pdf
http://www.faculty.diversity.ucla.edu/search/searchtoolkit/docs/articles/Orchestrating_Impartiality.pdf
http://www.harvardlawreview.org/issues/118/March05/KangFTX.pdf
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should still strive to take all forms of bias 

seriously, including implicit bias. 

After all, Americans view the court system as 

the single institution that is most unbiased, 

impartial, fair, and just. Yet, a typical trial 

courtroom setting mixes together many people, 

often strangers, from different social 

backgrounds, in intense, stressful, emotional, 

and sometimes hostile contexts. In such 

environments, a complex jumble of implicit and 

explicit biases will inevitably be at play. It is the 

primary responsibility of the judge and other 

court staff to manage this complex and bias-rich 

social situation to the end that fairness and 

justice be done--and be seen to be done. 
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Glossary 
Note: Many of these definitions draw from Jerry 

Kang & Kristin Lane, A Future History of Law and 

Implicit Social Cognition (unpublished 

manuscript 2009) 

Attitude 

An attitude is “an association between a given 

object and a given evaluative category.” R.H. 

Fazio, et al., Attitude accessibility, attitude-

behavior consistency, and the strength of the 

object-evaluation association, 18 J. 

EXPERIMENTAL SOCIAL PSYCHOLOGY 339, 341 

(1982). Evaluative categories are either positive 

or negative, and as such, attitudes reflect what 

we like and dislike, favor and disfavor, approach 

and avoid. See also stereotype. 

Behavioral realism 

A school of thought within legal scholarship that 

calls for more accurate and realistic models of 

human decision-making and behavior to be 

incorporated into law and policy. It involves a 

three step process: 

 First, identify advances in the mind and 

behavioral sciences that provide a more 

accurate model of human cognition and 

behavior. 

Second, compare that new model with the 

latent theories of human behavior and decision-

making embedded within the law. These latent 

theories typically reflect “common sense” based 

on naïve psychological theories. 

Third, when the new model and the latent 

theories are discrepant, ask lawmakers and 

legal institutions to account for this disparity. 

An accounting requires either altering the 

law to comport with more accurate models 

of thinking and behavior or providing a 

transparent explanation of “the prudential, 

economic, political, or religious reasons for 

retaining a less accurate and outdated view.” 

Kristin Lane, Jerry Kang, & Mahzarin Banaji, 

Implicit Social Cognition and the Law, 3 ANNU. 

REV. LAW SOC. SCI. 19.1-19.25 (2007) 

Dissociation 

Dissociation is the gap between explicit and 

implicit biases. Typically, implicit biases are 

larger, as measured in standardized units, than 

explicit biases. Often, our explicit biases may be 

close to zero even though our implicit biases are 

larger. 

There seems to be some moderate-strength 

relation between explicit and implicit biases. 

See Wilhelm Hofmann, A Meta-Analysis on the 

Correlation Between the Implicit Association 

Test and Explicit Self-Report Measures, 31 

PERSONALITY & SOC. PSYCH. BULL. 1369 (2005) 

(reporting mean population correlation r=0.24 

after analyzing 126 correlations). Most 

scientists reject the idea that implicit biases are 

the only “true” or “authentic” measure; both 

explicit and implicit biases contribute to a full 

understanding of bias. 

Explicit 

Explicit means that we are aware that we have 

a particular thought or feeling. The term 

sometimes also connotes that we have an 

accurate understanding of the source of that 

thought or feeling. Finally, the term often 

connotes conscious endorsement of the 

thought or feeling. For example, if one has an 

explicitly positive attitude toward chocolate, 

then one has a positive attitude, knows that 

one has a positive attitude, and consciously 

endorses and celebrates that preference. See 

also implicit. 

http://jerrykang.net/Research/Race/07_ISC_and_Law
http://faculty.washington.edu/agg/IATmaterials/PDFs/Hofmann%20&%20al%20(PSPB,2005).pdf
http://faculty.washington.edu/agg/IATmaterials/PDFs/Hofmann%20&%20al%20(PSPB,2005).pdf
http://faculty.washington.edu/agg/IATmaterials/PDFs/Hofmann%20&%20al%20(PSPB,2005).pdf
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Implicit 

Implicit means that we are either unaware of or 

mistaken about the source of the thought or 

feeling. R. Zajonc, Feeling and thinking: 

Preferences need no inferences, 35 AMERICAN 

PSYCHOLOGIST 151 (1980). If we are unaware 

of a thought or feeling, then we cannot report it 

when asked. See also explicit. 

Implicit Association Test 

The IAT requires participants to classify rapidly 

individual stimuli into one of four distinct 

categories using only two responses (for 

example, in a the traditional computerized IAT, 

participants might respond using only the “E” 

key on the left side of the keyboard, or “I” on 

the right side). For instance, in an age attitude 

IAT, there are two social categories, YOUNG and 

OLD, and two attitudinal categories, GOOD and 

BAD. YOUNG and OLD might be represented by 

black-and-white photographs of the faces of 

young and old people. GOOD and BAD could be 

represented by words that are easily identified 

as being linked to positive or negative affect, 

such as “joy” or “agony”. A person with a 

negative implicit attitude toward OLD would be 

expected to go more quickly when OLD and 

BAD share one key, and YOUNG and GOOD the 

other, than when the pairings of good and bad 

are switched. 

The IAT was invented by Anthony Greenwald 

and colleagues in the mid 1990s. Project 

Implicit, which allows individuals to take these 

tests online, is maintained by Anthony 

Greenwald (Washington), Mahzarin Banaji 

(Harvard), and Brian Nosek (Virginia). 

Implicit Attitudes 

“Implicit attitudes are introspectively 

unidentified (or inaccurately identified) traces 

of past experience that mediate favorable or 

unfavorable feeling, thought, or action toward 

social objects.” Anthony Greenwald & Mahzarin 

Banaji, Implicit social cognition: attitudes, self-

esteem, and stereotypes, 102 Psychol. Rev. 4, 8 

(1995). Generally, we are unaware of our 

implicit attitudes and may not endorse them 

upon self-reflection. See also attitude; implicit. 

Implicit Biases 

A bias is a departure from some point that has 

been marked as “neutral.” Biases in implicit 

stereotypes and implicit attitudes are called 

“implicit biases.” 

Implicit Stereotypes 

“Implicit stereotypes are the introspectively 

unidentified (or inaccurately identified) traces 

of past experience that mediate attributions of 

qualities to members of a social category” 

Anthony Greenwald & Mahzarin Banaji, Implicit 

social cognition: attitudes, self-esteem, and 

stereotypes, 102 Psychol. Rev. 4, 8 (1995). 

Generally, we are unaware of our implicit 

stereotypes and may not endorse them upon 

self-reflection. See also stereotype; implicit. 

Implicit Social Cognitions 

Social cognitions are stereotypes and attitudes 

about social categories (e.g., Whites, youths, 

women). Implicit social cognitions are implicit 

stereotypes and implicit attitudes about social 

categories. 

Stereotype 

A stereotype is an association between a given 

object and a specific attribute. An example is 

“Norwegians are tall.” Stereotypes may support 

an overall attitude. For instance, if one likes tall 

people and Norwegians are tall, it is likely that 

this attribute will contribute toward a positive 

orientation toward Norwegians. See also 

attitude. 

file://nas1/shared/RTS/OSI%20REF%20II/Implicit%20Bias%20Literature/Implicit%20social%20cognition:%20attitudes,%20self-esteem,%20and%20stereotypes
file://nas1/shared/RTS/OSI%20REF%20II/Implicit%20Bias%20Literature/Implicit%20social%20cognition:%20attitudes,%20self-esteem,%20and%20stereotypes
file://nas1/shared/RTS/OSI%20REF%20II/Implicit%20Bias%20Literature/Implicit%20social%20cognition:%20attitudes,%20self-esteem,%20and%20stereotypes
file://nas1/shared/RTS/OSI%20REF%20II/Implicit%20Bias%20Literature/Implicit%20social%20cognition:%20attitudes,%20self-esteem,%20and%20stereotypes
file://nas1/shared/RTS/OSI%20REF%20II/Implicit%20Bias%20Literature/Implicit%20social%20cognition:%20attitudes,%20self-esteem,%20and%20stereotypes
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Validities 

To decide whether some new instrument and 

findings are valid, scientists often look for 

various validities, such as statistical conclusion 

validity, internal validity, construct validity, and 

predictive validity. 

 Statistical conclusion validity asks whether 

the correlation is found between 

independent and dependent variables have 

been correctly computed. 

 Internal validity examines whether in 

addition to correlation, there has been a 

demonstration of causation. In particular, 

could there be potential confounds that 

produced the correlation? 

 Construct validity examines whether the 

concrete observables (the scores registered 

by some instrument) actually represent the 

abstract mental construct that we are 

interested in. As applied to the IAT, one 

could ask whether the test actually 

measures the strength of mental 

associations held by an individual between 

the social category and an attitude or 

stereotype 

 Predictive validity examines whether some 

test predicts behavior, for example, in the 

form of evaluation, judgment, physical 

movement or response. If predictive validity 

is demonstrated in realistic settings, there is 

greater reason to take the measures 

seriously. 
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