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Abstract

Given the vast number of observations in a transparent environment, the
interaction between players and referees in the National Basketball Association
(NBA) provides a real-world laboratory that allows for observation and testing
of implicit height-based biases (the so-called “Napoleon Complex”). Controlling
for a plethora of referee-specific characteristics and including 4,463 regular sea-
son games from 2008 to 2012, we find that (i) more personal fouls are called
when a relatively shorter three-person officiating crew is working and (ii) no
more or fewer fouls are called when games involve relatively taller players. Such
biases are probably not large enough to impact game outcomes but could affect
gambling markets. Our findings support the conclusion that relatively shorter
NBA referees officiate basketball games differently than their taller peers. The
analysis spotlights an oft-suggested but rarely studied bias in a workplace where
employees are heavily scrutinized and monitored.
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Introduction

Bertrand, Chugh, and Mullainathan (2005) posit that implicit discrimination, unlike
conscious discrimination, is ““‘unintentional and outside of the discriminator’s aware-
ness” (p. 94). Testing for such discrimination in the workplace or within the fabric of
social life is difficult, given its nonvolitional nature. The so-called “Napoleon Com-
plex” is a height-related bias that may influence one’s evaluation of others due to
certain embodied cognitions, where (relatively) shorter males may exhibit aggres-
sive behavior vis-a-vis taller males (Fleming, 2008). We test for height bias using
a unique data set from a real-world setting where employees are heavily scrutinized
and evaluated—professional referees in the National Basketball Association (NBA).

The transparency and availability of detailed data evidencing the interaction
between referees (or umpires or judges) and competitors has led to many recent eco-
nomic studies of possible bias among sports officials. Outside of basketball, bias and
discrimination among game officials have been detected in baseball (Parsons, Sulae-
man, Yates, & Hamermesh, 2011), American football (Kitchens, 2014), soccer
(Dohmen, 2008; Garicano, Palacios-Huerta, & Prendergast, 2005; Sutter & Kocher,
2004), ice hockey (Brimberg & Hurley, 2009; Lopez & Snyder, 2013), figure
skating (Zitzewitz, 2006, 2014), gymnastics (Morgan & Rotthoff, 2014), and boxing
(Balmer, Nevill, & Lane, 2005).

Research specific to possible basketball referee bias has been undertaken on the
basis of race (Price & Wolfers, 2010), fairness (Anderson & Pierce, 2009; Thu et al.,
2002), home advantage (Lehman & Reifman, 1987; Moskowitz & Wertheim, 2011;
Shmanske, 2008), makeup calls (Gift, 2012), nongambling pecuniary reasons (Price,
Remer, & Stone, 2012), betting purposes (Chin, 2012; Griffin, 2011), personal ani-
mus (Rodenberg, 2011; Winston, 2009), age (Herring, 2012), play-off series manip-
ulation (Zimmer & Kuethe, 2009), and aggressive play (Berri & Rodenberg, 2011).
In the course of responding to a media inquiry pertaining to the findings of Price,
Remer, and Stone (2012), NBA president Joel Litvin opined, “I do believe, and I
think it is the case, that [NBA referees] are, in fact, immune to the things that you
and I would say are just human nature” (Bachman, 2009).

In the wake of a gambling scandal involving one of its own referees (Donaghy,
2009), the NBA commissioned an investigation that highlighted the impact of pos-
sible referee bias from a firm governance perspective (Pedowitz, 2008). Recently
retired NBA commissioner David Stern concurred, stating that “There is nothing
as important as the integrity of our game and covenant we have with our fans. In
order to preserve their trust, we will make every effort to ensure that our processes
and procedures are the best they can be” (NBA Media Ventures, 2007). Our inquiry
here is consistent with Stern’s observation.

Economic and psychological analyses of height and stature have been undertaken
on multiple fronts, including labor outcomes as a function of cognitive ability
(Case & Paxson, 2008), workplace success and income (Judge & Cable, 2004), and
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as a form of health human capital (Schultz, 2002). Mankiw and Weinzierl (2010)
suggested a “height tax” on taller individuals as part of a discussion on utilitarian
income redistribution. The roots of the Napoleon Complex,' sometimes called the
“short man syndrome,” are found in the interconnected biology and evolution litera-
tures, with the phenomenon sometimes manifesting itself in jealousy (Buunk, Park,
Zurriaqa, Klavina, & Massar, 2008) and picking fights (Just & Morris, 2003).

If a Napoleon Complex exists, we posit that it could be found in NBA basketball
refereeing, an environment with near-instantaneous decision making and no time for
reflective contemplation by the on-court officials. For example, a former college
basketball coach and current radio talk show specifically posited that shorter referees
call the game closer. Our resulting research question is twofold. First, do shorter
NBA referees call more fouls than their taller peers? Second, do shorter NBA refer-
ees officiate basketball games differently depending on the height of players? We
find strong evidence that shorter referees call more fouls than their taller peers, but
no evidence that the rate of foul calling varies with the players’ heights.

NBA and NBA Referee Background

The NBA is an unincorporated association of 30 individually owned franchises
in the United States and Canada. The NBA acts as the governing body of the
league, with authority to set and enforce a vast number of rules pertaining to
game competition and other facets of highly commercialized, elite professional
basketball. Each year, the NBA employs about 60 referees. NBA referees are
members of a union called the National Basketball Referees Association
(NBRA). The NBA and the NBRA enter into a collective bargaining agreement
that sets forth the terms and conditions of employment for all member referees.
As the on-court regulators, the NBA referees are charged with (evenly) enfor-
cing the rules of basketball. The NBA collects and analyzes data on referee per-
formance but does not release the data.

In 2007, two incidents called into question the impartiality of the NBA referees.
First, the Federal Bureau of Investigation revealed that it was investigating an NBA
referee for illegal sports gambling, including betting on games he was officiating.
The NBA subsequently hired a prominent law firm to investigate multiple aspects
of the scandal and generate a report (Pedowitz, 2008). The resulting Pedowitz Report
made two bias-related findings: (i) referee bias threatens the integrity of NBA games
(p. 57) and (ii) a number of representatives from individual teams believe bias some-
times influences referee calls (p. 56). Second, the New York Times ran a front-page
story (Schwarz, 2007) detailing an academic study (Price & Wolfers, 2010) that
found implicit racial bias by NBA referees in the form of more fouls called against
opposite-race players. Berri and Rodenberg (2011) detailed the resulting media fire-
storm, which included the NBA’s attempting to discredit the underlying academic
study (Abbott, 2010) and a follow-up study critiquing the NBA’s own analysis
(Price & Wolfers, 2012).
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Data

Our data set includes all regular season games played over four full NBA seasons:
2008-2009 through 2011-2012. It contains information on 4,463 games and 90,389
player-games.? Player box score statistics, height, age, position, and game-starting
status were obtained from basketball-reference.com. Referee game assignments
were obtained from phillyref.com and referee-specific characteristics were obtained
from the NBA Officials Media Guide.’

Referee-specific characteristics include (i) age; (ii) years of NBA officiating
experience; (iii) whether the referee played varsity-level college basketball; (iv)
whether the referee earned an undergraduate degree; (v) whether the referee earned
a graduate degree; and (vi) race. In addition, we include measures of referee quality.
The NBA keeps its own internal ratings of referees and uses a proprietary statistical
evaluation tool to determine which most highly qualified officials will work the
play-offs (Pedowitz, 2008; Price & Wolfers, 2010). We do not have access to this
information but can create general proxies for the NBA’s own view of referee per-
formance during each respective regular season. Our two measures of referee quality
are indicator variables that equal 1 if the referee was selected to officiate in the NBA
play-offs and if the referee was selected to officiate in the championship series, the
NBA Finals. Quality is measured during each of the four respective seasons in our
sample period.

Our primary variable of interest is referee height. This is the only referee-
specific characteristic not in the public domain, as the NBA (apparently) does
not keep such records (Beck, 2010), and the information is not published in the
annual NBA Officials Media Guide. Referee height was measured in three ways.
First, we interviewed a former NBA referee who informed us of the height of
his ex-colleagues according to his personal recollection. Second, we obtained
a photograph of every referee in our data set featuring him standing next to a
player whose height was known via official NBA records. Third, we obtained
a digital video clip of each referee in our data set and compared it to known
player heights.

We examine regular season games only. During the regular season, the NBA
effectively randomizes referee assignments (Price & Wolfers, 2010). Referee
assignments for the much smaller subset of play-off games are nonrandom, with the
NBA selecting referees deemed to be of the highest quality.

The officiating crew for each game consists of three referees. The relationship of
player height to the average height of the three-person referee crew for each season
appears in Table 1. Crews are divided into three mutually exclusive categories
according to the crews’ average height: (i) 6'0” and under; (ii) between 60" and
6/3”; and (iii) 6'3” and above. For each season, the average player height does not
vary with average crew height, supporting the notion that crew assignments are not
systematically related to the height of a team’s players. Table 2 presents a variety of
player, game, and referee summary statistics in the aggregate and subdivided
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Table 1. Player Height by Season and Referee Crew Type.

Mean by Referee Crew Average

Height
Season <6'0” 6'0"—6'3” >6/3"  ANOVA (p value) Games Player Games
2008-2009  78.93 78.88 78.90 73 1,168 23,245
2009-2010  78.85 78.86 78.90 .83 1,223 24,518
2010-2011  78.92 7891 78.93 .92 1,164 23,686
2011-2012 78.84 78.83 78.85 97 908 18,940

Note. Each observation is a player-game during the regular season. All statistics are weighted by minutes

played.

Table 2. Summary Statistics for Player, Game, and Referee Characteristics.

Mean by Referee Crew Average

All Data Height
ANOVA
Mean SD <60 6/0"—6'3” >6'3"  (p Value)
Player/game characteristics
Height (inches) 78.88 351 7889 78.87 78.90 72
Age 27.11 411  27.10 27.13 27.06 .25
Starter .65 .48 .66 .65 .65 .55
Guard 43 .50 43 43 43 93
Forward 46 .50 46 46 46 .98
Center A 31 1 1 1l 93
Home game .50 .50 .50 .50 .50 1.00
Win .50 .50 .50 .50 .50 1.00
Referee characteristics
Height (inches) 7352 125 71.57 73.47 75.54 .00
Age 45.62 439 48.14 45.36 44.63 .00
NBA experience (years) 1297 335 1492 12.90 11.62 .00
Refs quality (worked) play-offs .60 .20 .61 .60 .56 .00
Refs quality (worked finals) 21 .17 .18 21 22 .00
Played basketball in college 22 24 22 22 21 .00
College degree 70 .27 .66 71 .67 .00
Graduate degree .07 .14 .09 .07 .06 .00
White 57 .28 .57 .56 .59 .00
Sample size
Games 4,463 591 3,211 661 —
Player-games 90,389 11,925 64,989 13,475 —

Note. ANOVA = analysis of variance; NBA = National Basketball Association; SD = standard deviation.
Each observation is a player-game during the regular season. All statistics are weighted by minutes played.
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Table 3. Player Performance Statistics.

Mean by Referee Crew Average

All Data Height
ANOVA
Mean  SD <6'0” 6'0"—6'3" >6'3" (b Value)
Minutes played 2389 11.40 23.99 23.90 23.75 .20
Performance per 48 min
Personal fouls 408 3.20 4.13 4.09 4.03 .03
Field goals made 738 408 7.34 7.39 7.36 40
Field goals attempted ~ 16.14  6.55 16.10 16.13 16.17 .68
3-Pointers made 1.29 1.93 1.27 1.29 1.27 27
3-Pointers attempted 3.60 3.87 3.56 3.62 3.58 19
Free throws made 364 390 3.71 3.65 3.56 .00
Free throws attempted 4.78  4.78 4.86 4.79 4.68 .01
Offensive rebounds 219 272 2.19 2.19 2.21 .70
Defensive rebounds 6.07 423 6.05 6.06 6.11 37
Assists 420 4.04 4.14 4.21 4.21 24
Steals 1.46 1.77 1.46 1.46 1.46 93
Blocked shots .97 1.71 1.00 97 .96 .09
Turnovers 270 247 2.72 271 2.66 .12
Points scored 19.69 10.31 19.66 19.72 19.54 19
Shooting percentages
Field goal percentage  45.7% 17.3%  45.6% 45.8% 45.5% .I5
3-Pointer percentage  35.7% 26.1% 35.9% 35.8% 35.4% .53
Free throw percentage 76.2% 23.5% 76.4% 76.2% 76.0% .54
Sample size
Games 4,463 591 3,211 661 —
Player-games 90,389 11,925 64,989 13,475 —

Note. ANOVA = analysis of variance; SD = standard deviation. Each observation is a player-game during
the regular season. Performance statistics are weighted by minutes played. Shooting percentages are
weighted by the relevant number of shot attempts.

according to the average crew height. The top panel shows that player characteristics
do not vary by crew height. This provides further evidence that crew assignments are
independent of referee height and as evidence that coaches do not make in-game
playing time decisions based on the average height of the referee crew. The bottom
panel reveals that referee characteristics systematically vary by referee height. This
underscores the potential importance of controlling for such characteristics when
undertaking our analysis.

Table 3 examines player performance statistics and their relationship to referee
crew height. Only three player performance statistics significantly vary with crew
height: personal fouls, free throws made, and free throws attempted.* These results
are notable. First, the number of personal fouls called increased significantly as the
average height of referee crews decreased. Second, as expected given the increased
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number of fouls called, the number of free throws made and attempted increased as
the referee crews became shorter.

Hypothesis and Methodology

The highly monitored nature of NBA basketball refereeing, with its frequent and
instantaneous decision making, is a near-ideal setting to test for implicit height
bias as an expression of the Napoleon Complex. Our two hypotheses are (1)
shorter NBA referees call more fouls than their taller peers and (2) the differ-
ences in foul calls between short and tall referees increases when the players are
taller. As Mongeon and Longley (2013) note, it is important to investigate
impacted groups subject to latent discrimination. We are also motivated to
investigate this issue, given the aforementioned comments in the Pedowitz
Report and statements by NBA president Litvin and ex-commissioner Stern. For
example, Price and Wolfers (2010) quote Stern as saying NBA referees “are the
most ranked, rated, reviewed, statistically analyzed and mentored group of
employees of any company in any place in the world” (p. 1859).

The 4-year window of our data set follows the two high-profile incidents in
2007, involving NBA officials discussed in detail earlier. As a result, referees
probably underwent closer scrutiny than in previous years. Such scrutiny helps
our analysis because the referees employed by the NBA after the dual incidents
were more aware that they were being closely monitored by NBA officials, jour-
nalists, academics, and spectators (Pope, Price, & Wolfers, 2013). Rational
referees who were aware of any volitional biases they may have had would have
an incentive to conceal such biases, leaving only implicit, nonintentional biases
remaining.

We use a linear regression model with 90,389 player-game observations. The
dependent variable is Personal Fouls per 48 Min. Player, game, and referee char-
acteristics are included as controls for possible confounding factors in the anal-
yses. All referee characteristics are the average values over the three-person
crew. Three specifications are tested for each hypothesis, with player, player-
season, and referee fixed effects included when statistically possible. Player
fixed effects control for all time-invariant characteristics for each player that
affect their personal foul rate, such as their style of play, position, hustle factor,
and defensive prowess. Player-season fixed effects allow for the possibility that
these player factors, NBA rules, or referee points of emphasis may change in
between seasons. Using player-season fixed effects is a more robust specifica-
tion than using separate player and season fixed effects. Finally, referee fixed
effects control for all time-invariant characteristics for each referee such as their
foul calling and game management philosophies, educational and basketball
background, race, and height. Since height is a time-invariant referee character-
istic, referee fixed effects cannot be included in any specifications involving
Hypothesis 1.
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Our model is:

Personal Fouls 48, = By 4+ P, Player Height; 4 3, Refs Height,
+ B; Player Age;, + B, Starter;; + s Forward;
+ B¢ Center; + B; Home Game,, + g Refs Age,,
+ By Refs NBA Experience,, + BoRefs Quality 1,,
+ B Refs Quality 2., + B, Refs Played in College,
+ B3 Refs College Degree, + B4, Refs Grad Degree,

+ B,5 Refs White, 4 player; (or player — seasonig)

fixedeffects[+ RefsHeight,

x player, game, and referee characteristics] + &g,

where igfr denotes player i playing in game g for team ¢ with referee crew . The
dependent variable is Personal Fouls Per 48 Min.

For Hypothesis 1, the coefficient of interest is that of the average height of the
referee crew (B,). For Hypothesis 2, we adjust the model to include the interaction
of player height and referee crew average height (and sometimes referee fixed
effects). The coefficient of interest changes to that of the interaction term (Player
Height x Refs Height). In this case, we test how the marginal effect of referee crew
height changes as the recipient player’s height changes.

Our methodology is consistent with the existing literature on the issue of referee
bias. It closely mirrors that of Price and Wolfers (2010) on two counts. First, we
use Personal Fouls Per 48 Min as the dependent variable in our analyses. Second,
we adopt a similar empirical strategy to test for the interaction between NBA referee
and player characteristics.” Doing so allows us to compare the magnitude of our
coefficients with those of Price and Wolfers. Also, our methods are related to the
nationalistic focus of Gallo, Grund, and Reade (2013) in the context of soccer, as
we look at interaction effects between referee and player. Although our height-
related focus is analogous to Van Quaquebeke and Giessner (2010) who
investigated player height and foul calling in soccer, we differ from Van Quaque-
beke and Giessner in that our analysis accounts for both referee height and
player height. Van Quaquebeke and Giessner did not consider referee height in their
analysis, instead focusing solely on player height and foul calling.

Empirical Results

Table 4 presents the regression results for Hypothesis 1. Starters appear to have a
smaller foul rate than bench players. The strong, negative coefficient on Home
Game is consistent with the findings of Price et al. (2012) that referees favor home
teams. The strong, negative coefficient on Refs White is consistent with the general
findings of Price and Wolfers (2010) that majority-White referee crews call fewer
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Table 4. Dependent Variable: Personal Fouls Per 48 Min.

U] 0] ©)
Independent variables B SE B SE B SE
Player Height (inches) 067 005
Refs Height (inches) —.030%* 008 —.0I5%* 007 -—.017% 007
Player Age —.028% 002 —.140% 009 —.893F* 07I
Player Starter —1.2001% 021 —743%% 026 —.648%* 03I
Player Forward 572FF 032
Player Center 1.662+% 052
Home Game — 171 019 —.172%% 018 —.172%% 017
Refs Age —0lI** 004 —.0l6F* 004 —.010% .004
Refs NBA Experience 014+ 005 017% 005 .010% .005
Refs Quality (worked play-offs) —.043 .050 .004 .048 .032 .048
Refs Quality (worked finals) —.027 .058 .007 .055 .006 .055
Refs Played in College 33043 .040 .041 .047 .041
Refs College Degree .093*% 038 .051 .036 .052 .036
Refs Grad Degree .125% .067 4% .064 A3 064
Refs White —. 136" 035 —.167F* 033 —.l6I** 033
Player Fixed Effects No Yes No
Player-Season Fixed Effects No No Yes

Note. NBA = National Basketball Association; SE = standard error. Each “Refs” variable observation is the
sample average of the three-person referee crew for the particular game. When Refs Height is interacted
with player, game, and referee characteristics, its average marginal effect is qualitatively the same in mag-
nitude and significance as the respective coefficients on Refs Height above for each specification. All stan-
dard errors are White corrected.

R FE and * indicate the significance at the 1%, 5%, and 10% levels, respectively.

fouls than majority-Black crews. It is also interesting to note that both measures of
referee quality are insignificant in all specifications, suggesting that the NBA’s view
of referee quality is unrelated to the quantity of calls.

We find evidence that shorter referee crews call more personal fouls than their tal-
ler counterparts across all three specifications.® Using Specification 3 with full player-
season fixed effects, there tend to be .017 fewer personal fouls called per 48 min for
every additional inch of crew height.” The largest observed difference in crew height
in our data is 8% inches. This implies that the tallest crew calls an average of 0.147
fewer fouls than the shortest crew or 3.6% of the average number of personal fouls
(4.08). Price and Wolfers estimate the maximum impact of race at .18—20 personal
fouls per 48 min or 4-4.5% of the average number. Thus, our findings on height-
based bias are similar but smaller in magnitude than their findings regarding race.

Table 5 presents the regression results for Hypothesis 2. In these three specifica-
tions, the marginal effect of referee crew height is allowed to vary with the foul reci-
pient player’s height. Our coefficient of interest is that of the player and referee crew
height interaction term. In all three specifications, the estimate is negative but
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Table 5. Effect of Referee Crew Height on Personal Fouls as Player Height Increases.

Dependent Variable: Personal Fouls Per 48 min

(M @ )
Independent variables B SE B SE B SE
Refs Height (inches) .106 .160 .026 16l
Player Height
Refs Height —.002 .002 —.001 .002 —.001 .002
Player Age 1400009 —.893FF 071 —.826% 078
Player Starter —.743F 026 —.648% 03] —.648* 03]
Home Game — 1720018 —172%% 017 —.172 017
Refs Age —.0lé6¥* 004 —.010%  .004 —.095%* 030
Refs NBA Experience .017*%% 005 .010**  .005 .042 .026
Refs Quality (worked play-offs) .004 .048 .032 .048 —.163¥ 08I
Refs Quality (worked finals) .007 .055 .006 .055 .086 .090
Refs Played in College .040 .041 .047 .041
Refs College Degree .051 .036 .052 .036
Refs Grad Degree d13* .064 A31% .064
Refs White —. 167+ 033 —.l6I** 033
Player Fixed Effects Yes No No
Player-Season Fixed Effects No Yes Yes
Referee Fixed Effects No No Yes

Note. NBA = National Basketball Association; SE = standard error. Each “Refs” variable observation is the sam-
ple average of the three-person referee crew for the particular game. All standard errors are White-corrected.
*E #% and * indicate the significance at the 1%, 5%, and 10% levels, respectively.

insignificant. Thus, there is no strong evidence that shorter referee crews call more
personal fouls on taller players than their taller referee counterparts.

This finding may hold in an absolute sense, but it also may be a function of the
height distributions in our sample. Suppose referees were implicitly inclined to call
more personal fouls on players who are taller than they are and fewer fouls on play-
ers who are shorter. Figure 1 shows that most players are taller than the referee
crews. Thus, the estimation routine would not pick up this type of implicit bias since
we do not observe enough players who are shorter than the referee crew. Our find-
ings thus suggest that shorter referee crews do not call relatively more personal fouls
on taller players, with the caveat that we do not observe what would have happened
had a sufficient number of players been shorter than the referee crews.

Discussion

We find evidence that shorter NBA referees call more personal fouls than their taller
peers. This difference can be up to 3.6% of the average number of personal fouls
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Figure |. Distribution of player and referee crew heights.

called per game. These findings are consistent with that of Price and Wolfers (2010)
who found that “more personal fouls are awarded against players when they are offi-
ciated by an opposite-race officiating crew than when they are officiated by an own-
race refereeing crew” (p. 1859). While up to a 3.6% change in the number of per-
sonal foul calls per game is considerable, Table 6 provides evidence on the impact
of referee crew height on other performance statistics. Since shorter referee crews
tend to call more fouls, they also cause more free throw attempts and free throws
made. However, no other performance statistics are meaningfully affected. The
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Table 6. Effect of Referee Crew Height on Other Player Performance Statistics.

Dependent Variable B SE
Field Goals Made .006 .010
Field Goals Attempted 011 015
3-Pointers Made .002 .005
3-Pointers Attempted .008 .007
Free Throws Made —.038%®k .0l0
Free Throws Attempted —.05 |k .012
Offensive Rebounds .003 .006
Defensive Rebounds .006 .010
Assists .01l .009
Steals .002 .005
Blocked Shots —.001 .004
Turnovers —.005 .006
Points Scored —.024 .026

Note. SE = standard error. B is the parameter estimate of Refs Height in a regression of Table 4, Speci-
fication 3 on the respective dependent variable. Dependent variables represent the number of occur-
rences per 48 min. All standard errors are White corrected.

HEFE and * indicate significance at the |, 5, and 10 percent levels, respectively.

impact on points scored may be due to a substitution effect, as better scorers go to the
bench in foul trouble and are replaced with less productive scorers.®

Although the increase in foul calls associated with shorter referee crews is statis-
tically significant and perhaps economically significant in its impact on foul trouble
and free throw shooting, there is little evidence to suggest other game outcomes are
affected. Since player heights do not play a role in referee height bias, each team
would be treated equally in this regard. Thus, no team would garner an advantage
for winning purposes, nor would gamblers appear to garner an advantage for money
line and point spread wagering purposes. In contrast, now that the NBA started (in
2008) releasing its referee assignments at 9:00 a.m. on the morning of each game as a
postscandal corrective measure to remove the market for inside information, bettors
may be able to garner an advantage on totals (overall number of points scored by
both teams) or prop bets related to the over/under on the number of personal fouls,
the number of free throws made or attempted, or the elapsed time of the game. How-
ever, we are not presently aware of any existing prop bets of this nature being widely
available.

Conclusion
Height-related biases in decision making may encompass many areas of life and eco-

nomic activity. In this article, we study height bias in the fast-paced, high-pressure,
heavily monitored, nonexperimental setting of the NBA referee’s workplace. We
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find evidence that referees exhibit height-related bias in their personal foul calls in a
manner resembling the Napoleon Complex. We also find that increased foul calling
by shorter referee crews does not vary with player height. This finding may be true in
an absolute sense or it may be a function of our sample, which does not contain a
substantial number of players who are shorter than the referee crew.

One limitation of our study warrants discussion. One could argue that shorter refer-
ees have a different position-related vantage point than taller referees and therefore
tend to call more fouls in a manner that we cannot control in our analyses (Mallo
et al., 2012; Pizzera & Raub, 2012). We believe that this different vantage point could
just as easily predispose a shorter referee crew to whistle fewer fouls as opposed to
more fouls. Additionally, a referee’s vantage point changes by a matter of inches just
by running up and down the court. It seems implausible that running or jogging would
change a vantage point in a meaningful manner. Finally, this may be testable by exam-
ining the relationship between referee crew height and technical foul calls.” One’s
height vantage point should play no role in technical foul calls but aggressive, control-
ling behavior via the Napoleon Complex may. Thus, finding a similar relationship
between referee crew heights and technical foul calls would support our current find-
ings and contradict any argument about height vantage points. This is beyond the
scope of the current article but is a meaningful avenue for future research.

This research is important to sports industry operations, as it touches upon
credibility and integrity issues that are often the focus of the media (Abbott, 2010), the
recent sports gambling litigation in New Jersey (Rodenberg & Kaburakis, 2013), and
the efficiency of betting markets (Larson, Price, & Wolfers, 2008). Bias by workplace
evaluators, even bias of the implicit nature evidenced here, can cause problematic per-
ceptions (Adande, 2008; Stein, 2008) and important integrity issues central to the eva-
luation of firm personnel. However, emerging evidence shows that awareness of such
subconscious biases can result in corrective measures (Pope et al., 2013). Perceptions of
bias and certain on-court behavior among sports officials, who are supposed to be
neutral evaluators of workplace conduct, have occasionally resulted in suspensions
(Borden, 2012; Stein, 2003), consternation among sports league administrators charged
with maintaining game integrity and public opinion (Abbott, 2010; Price & Wolfers,
2012), and coaches and team owners who have voiced criticism of on-court officials
(Dupree, 2006). Such issues are worthy of inquiry.
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Notes

1. We are aware that the oft-used phrase “Napoleon Complex” may be a misnomer from his-
tory (British Broadcasting Corparation, 2009) but retain the phrase here, given its contem-
porary use.

2. Since a Napoleon Complex is posited to be a male behavioral phenomenon, we exclude
observations in which a female official, Violet Palmer, was a part of the referee crew
(3,407 player-games). We also exclude games officiated by Steve Anderson, Scott
Bolnick, Sir Allen Conner, Matt Myers, and Ben Taylor (169, 345, 181, 182, and 196
player-games, respectively) since, as nonstaff officials, information on their personal
characteristics was not contained in the annual National Basketball Association (NBA)
Officials Media Guide.

3. SeeNational Basket ball Association (2008,2009,2010,2011,and2012). The 2012-2013 NBA
Officials Media Guide was used to obtain characteristic information for Kevin Scott.

4. For a robustness check, the inner range of referee crew average heights was contracted by
both half an inch and one inch. Personal Fouls, Free Throws Made, and Free Throws
Attempted followed the same pattern.

5. Price and Wolfers (2010) were interested in the interaction of referee race and player race.
Our interest is the interaction of referee height and player height.

6. A negative parameter estimate supports our hypothesis since referee crew height is
assumed to increase on the margin.

7. By not controlling for referee fixed effects, unobservable referee characteristics could
impact the results. We included as many observable referee characteristics as possible
in an attempt to control for most behavior-affecting factors. Any remaining unobservable
characteristics that are related to height, such as foul-calling philosophy, may very well be
part of the psychological factors that makeup the so-called Napoleon Complex.

8. We conjecture that the substitution effect is on the margin, where players who score more
points and play more minutes are more likely to be in foul trouble and therefore more likely
to be benched if a referee crew has a higher foul calling rate.

9. Kendall (2008) analyzed technical fouls in the context of the NBA.

References

Abbott, H. (2010, December 8). Study on referees and race still dogs NBA, ESPN.com.
Retrieved from http://espn.go.com/blog/truehoop/post/_/id/22399/study-on-referees-and-
race-still-dogs-the-nba

Adande, J. A. (2008, October 3). In official conduct, personal bias still the great unanswered
question, ESPN.com. Retrieved from http://sports.espn.go.com/nba/columns/story?colu
mnist=adande_ja&page=pedrowitzadande-081003

Downloaded from jse.sagepub.com by guest on December 3, 2014


http://espn.go.com/blog/truehoop/post/_/id/22399/study-on-referees-and-race-still-dogs-the-nba
http://espn.go.com/blog/truehoop/post/_/id/22399/study-on-referees-and-race-still-dogs-the-nba
http://sports.espn.go.com/nba/columns/story?columnist=adande_ja&page=pedrowitzadande-081003
http://sports.espn.go.com/nba/columns/story?columnist=adande_ja&page=pedrowitzadande-081003
http://sports.espn.go.com/nba/columns/story?columnist=adande_ja&page=pedrowitzadande-081003
http://sports.espn.go.com/nba/columns/story?columnist=adande_ja&page=pedrowitzadande-081003
http://jse.sagepub.com/

Gift and Rodenberg 15

Anderson, K., & Pierce, D. (2009). Officiating bias: The effect of foul differential on foul calls
in NCAA basketball. Journal of Sports Sciences, 27, 687-694.

Bachman, R. (2009, June 3). Researchers’ NBA officiating study detects biases, but not neces-
sarily the ones fans suspect, OregonLive.com. Retrieved from http://www.oregonlive.
com/nba/index.ssf/2009/06/professors_nba_officating_stud.html

Balmer, N., Nevill, A., & Lane, A. (2005). Do judges enhance home advantage in European
championship boxing? Journal of Sports Sciences, 23, 409—-416.

Beck, H. (February 7, 2010). The big whistle. New York Times. Retrieved from http://www.
nytimes.com/2010/02/07/sports/basketball/07referee.html

Berri, D., & Rodenberg, R. (2011). Crime and punishment in the NBA. In R. Jewell (Ed.),
Violence and aggression in sporting contests (pp. 65-76). New York, NY: Springer.

Bertrand, M., Chugh, D., & Mullainathan, S. (2005). Implicit discrimination. American Eco-
nomic Review, 95, 94-98.

Borden, S. (2012, May 5). Whistling his own tune. NYTimes.com. Retrieved from http://
www.nytimes.com/2012/05/06/sports/basketball/joey-crawford-sounds-off-on-35-years-
as-an-nba-referee.html?pagewanted=all

Brimberg, J., & Hurley, W. (2009). Are National Hockey League referees Markov? OR
Insight, 22, 234-243.

British Broadcasting Corparation. (2009, September 8). Sarkozy height row grips France,
BBC.com. Retrieved from http://news.bbc.co.uk/2/hi/europe/8243486.stm

Buunk, A., Park, J. H., Zurriaqa, R., Klavina, L., & Massar, K. (2008). Height predicts
jealousy differently for men and women. Education and Human Behavior, 29,
133-139.

Case, A., & Paxson, C. (2008). Stature and status: Height, ability, and labor market outcomes.
Journal of Political Economy, 116, 499-532.

Chin, D. (2012). 4 model to detect if refereces manipulate games for betting purposes
(Working paper). Retrieved from http://scholarcommons.usf.edu/cgi/viewcontent.cgi?
article=5204&context=etd

Dohmen, T. (2008). The influence of social forces: Evidence from the behavior of football
referees. Economic Inquiry, 46, 411-424.

Donaghy, T. (2009). Personal foul: A first-person account of the scandal that rocked the NBA.
Sarasota, FL: Four Daughters LLC.

DuPree, D. (2006, June 21). NBA fines Cuban $250,000 for behavior after game 5, USATo-
day.com. Retrieved from http://www.usatoday.com/sports/basketball/playoffs/2006-06-
20-cuban-fine_x.htm?csp=34

Fleming, N. (2008, March 13). Short man syndrome is not just a tall story. The Telegraph.
Retrieved from www.telegraph.co.uk/earth/earthnews/3336044/Short-man-syndrome-is-
not-just-a-tall-story.html

Gallo, E., Grund, T., & Reade, J. (2013). Punishing the foreigner: Implicit Discrimination in
the premier league based on oppositional identity. Oxford Bulletin of Economics and
Statistics, 75, 136-156.

Garicano, L., Palacios-Huerta, 1., & Prendergast, C. (2005). Favoritism under social pressure.
Review of Economics and Statistics, 87, 208-216.

Downloaded from jse.sagepub.com by guest on December 3, 2014


http://www.oregonlive.com/nba/index.ssf/2009/06/professors_nba_officating_stud.html
http://www.oregonlive.com/nba/index.ssf/2009/06/professors_nba_officating_stud.html
http://www.nytimes.com/2010/02/07/sports/basketball/07referee.html
http://www.nytimes.com/2010/02/07/sports/basketball/07referee.html
http://www.nytimes.com/2012/05/06/sports/basketball/joey-crawford-sounds-off-on-35-years-as-an-nba-referee.html?pagewanted=all
http://www.nytimes.com/2012/05/06/sports/basketball/joey-crawford-sounds-off-on-35-years-as-an-nba-referee.html?pagewanted=all
http://www.nytimes.com/2012/05/06/sports/basketball/joey-crawford-sounds-off-on-35-years-as-an-nba-referee.html?pagewanted=all
http://www.nytimes.com/2012/05/06/sports/basketball/joey-crawford-sounds-off-on-35-years-as-an-nba-referee.html?pagewanted=all
http://news.bbc.co.uk/2/hi/europe/8243486.stm
http://scholarcommons.usf.edu/cgi/viewcontent.cgi?article=5204&context=etd
http://scholarcommons.usf.edu/cgi/viewcontent.cgi?article=5204&context=etd
http://scholarcommons.usf.edu/cgi/viewcontent.cgi?article=5204&context=etd
http://scholarcommons.usf.edu/cgi/viewcontent.cgi?article=5204&context=etd
http://www.usatoday.com/sports/basketball/playoffs/2006-06-20-cuban-fine_x.htm?csp=34
http://www.usatoday.com/sports/basketball/playoffs/2006-06-20-cuban-fine_x.htm?csp=34
http://www.usatoday.com/sports/basketball/playoffs/2006-06-20-cuban-fine_x.htm?csp=34
www.telegraph.co.uk/earth/earthnews/3336044/Short-man-syndrome-is-not-just-a-tall-story.html
www.telegraph.co.uk/earth/earthnews/3336044/Short-man-syndrome-is-not-just-a-tall-story.html
http://jse.sagepub.com/

16 Journal of Sports Economics

Gift, P. (2012). Sequential judgment effects in NBA officiating: An analysis of referee bias in
make-up call situations (Working paper). Retrieved from http://papers.ssr.com/sol3/
papers.cfm?abstract_id=2104391

Griffin, S. (2011). Gaming the game. Fort Lee, NJ: Barricade Books.

Herring, C. (2012). Why the refs hate the Knicks. Wall Street Journal. Retrieved from http://
online.wsj.com/news/articles/SB10001424127887324469304578143194016358204

Judge, T., & Cable, D. (2004). The effect of physical height on workplace success and
income: Preliminary test of a theoretical model. Journal of Applied Psychology, 89,
428-441.

Just, W., & Morris, M. (2003). The Napoleon complex: Why smaller males pick fights.
Evolutionary Ecology, 17, 509-522.

Kendall, T. (2008). Celebrity misbehavior in the NBA. Journal of Sports Economics, 9,
231-249.

Larson, T., Price, J., & Wolfers, J. (2008). Racial Bias in the NBA: Implications in betting
markets. Journal of Quantitative Analysis in Sports, 4.

Lehman, D., & Reifman, A. (1987). Spectator influence on basketball officiating. Journal of
Social Psychology, 127, 673-675.

Lopez, M. J., & Snyder, K. (2013). Biased impartiality among national hockey league refer-
ees. International Journal of Sport Finance. Retrieved from http://econpapers.repec.org/
article/jsfintjsf/v_3a8_3ay_3a2013_3ai_3a3_3ap_3a208-223.htm

Mallo, J., Frutos, P., & Juarez, D. (2012). Effect of positioning on the accuracy of decision
making of association football top-class referees and assistant referees during competitive
matches. Journal of Sports Sciences, 30, 1437-1445.

Mankiw, N., & Weinzierl, M. (2010). The optimal taxation of height: A case study of
utilitarian income redistribution. American Economic Journal: Economic Policy, 2,
155-176.

Mongeon, K., & Longley, N. (2013). A methodology for identifying the impacted groups in
referee discrimination studies. Applied Economics Letters, 20, 416—419.

Morgan, H., & Rotthoff, K. (in press). The harder the task, the higher the score: Findings of a
difficulty bias. Economic Inquiry.

Moskowitz, T., & Wertheim, L. (2011). Scorecasting. New York, NY: Crown.

National Basketball Association. (2012). NBA Officials Media Guide 2012-13. New York,
NY: Author. Retrieved from http://www.nba.com/.element/mp3/2.0/sect/podcastmp3/
NBA/PDF/2012-2013_Official_Media_Guide.pdf

National Basketball Association. (2011). NBA Officials Media Guide 2011-12. New York,
NY: Author. Retrieved from http://www.nba.com/.element/mp3/2.0/sect/podcastmp3/
PDF/2011-2012_Officials%20Guide.pdf

National Basketball Association. (2010). NBA Officials Media Guide 2010-11. New York,
NY: Author.

National Basketball Association. (2009). NBA Officials Media Guide 2009-10. New York,
NY: Author.

National Basketball Association. (2008). NBA Officials Media Guide 2008-09. New York,
NY: Author. Retrieved from http://www.nba.com/media/2008-09-RefereeGuide.pd

Downloaded from jse.sagepub.com by guest on December 3, 2014


http://papers.ssrn.com/sol3/papers.cfm?abstract_id=2104391
http://papers.ssrn.com/sol3/papers.cfm?abstract_id=2104391
http://papers.ssrn.com/sol3/papers.cfm?abstract_id=2104391
http://online.wsj.com/news/articles/SB10001424127887324469304578143194016358204
http://online.wsj.com/news/articles/SB10001424127887324469304578143194016358204
http://econpapers.repec.org/article/jsfintjsf/v_3a8_3ay_3a2013_3ai_3a3_3ap_3a208-223.htm
http://econpapers.repec.org/article/jsfintjsf/v_3a8_3ay_3a2013_3ai_3a3_3ap_3a208-223.htm
http://www.nba.com/.element/mp3/2.0/sect/podcastmp3/NBA/PDF/2012-2013_Official_Media_Guide.pdf
http://www.nba.com/.element/mp3/2.0/sect/podcastmp3/NBA/PDF/2012-2013_Official_Media_Guide.pdf
http://www.nba.com/.element/mp3/2.0/sect/podcastmp3/PDF/2011-2012_Officials%20Guide.pdf
http://www.nba.com/.element/mp3/2.0/sect/podcastmp3/PDF/2011-2012_Officials%20Guide.pdf
http://www.nba.com/.element/mp3/2.0/sect/podcastmp3/PDF/2011-2012_Officials%20Guide.pdf
http://www.nba.com/media/2008-09-RefereeGuide.pd
http://jse.sagepub.com/

Gift and Rodenberg 17

NBA Media Ventures. (2008, December 2). Pedowitz to lead review of league’s officiating
program, NBA.com. Retrieved from http://www.nba.com/2008/news/10/02/nba.release/
index.html

Parsons, C., Sulaeman, J., Yates, M., & Hamermesh, D. (2011). Strike three: Discrimination,
incentives, and evaluation. American Economic Review, 101, 1410-1435.

Pedowitz, L. (2008, October 1). Report to the board of governors of the National Basketball
Association, NBA.com. Retrieved from http://www.nba.com/media/PedowitzReport.pdf

Pizzera, A., & Raab, M. (2012). Perceptual judgments of sports officials are influenced by
their motor and visual experience. Journal of Applied Sport Psychology, 24, 59-72.

Pope, D., Price, J., & Wolfers, J. (2013). Awareness reduces racial bias (Working paper).
Retrieved from http://www.nber.org/papers/w19765.

Price, J., & Wolfers, J. (2010). Racial discrimination among NBA referees. Quarterly Journal
of Economics, 125, 1859-1887.

Price, J., & Wolfers, J. (2012). Biased referees? Reconciling results with the NBA’s analysis.
Contemporary Economic Problems, 30, 320-328.

Price, J., Remer, M., & Stone, D. (2012). Sub-perfect game: Profitable biases of NBA refer-
ees. Journal of Economics and Management Strategy, 21, 271-300.

Rodenberg, R. (2011). Perception # reality: Analyzing specific allegations of NBA referee
bias. Journal of Quantitative Analysis of Sports, 7.

Rodenberg, R., & Kaburakis, A. (2013). Legal and corruption issues in sports gambling. Jour-
nal of Legal Aspects of Sport, 23, 8-35.

Schultz, T. (2002). Wage gains associated with height as a form of health human capital.
American Economic Review, 92, 349-353.

Schwarz, A. (2007, May 2). Study of NBA sees racial bias in calling fouls. New York Times.
Retrieved from http://www.nytimes.com/2007/05/02/sports/basketball/02refs.html?page-
wanted=all&_r=0

Shmanske, S. (2008). Point spreads and referee bias in the NBA. In P. Rodriguez, S. Kesenne,
& J. Garcia (Eds.), Threats to sports and sports participation (pp. 115-136). Oviedo,
Spain: Ediciones de la Universidad de Oviedo.

Stein, M. (2003, February 26). Referee Stafford received two-game suspension, ESPN.com.
Retrieved from http://static.espn.go.com/nba/columns/stein_marc/1514733.html

Stein, M. (2008, October 5). Heft alone unlikely to change perceptions of officiating, ESPN.
com. Retrieved from http:/sports.espn.go.com/nba/columns/story?columnist=stein_
marc&page=pedrowitzstein-081005

Sutter, M., & Kocher, M. (2004). Favoritism of agents: The case of referees’ home bias. Jour-
nal of Economic Psychology, 25, 461-469.

Thu, K., Hattman, K., Hutchinson, V., Lueken, S., Davis, N., & Linboom, E. (2002). Keeping
the game close: “Fair play” among men’s college basketball referees. Human Organiza-
tion, 61, 1-8.

Van Quaquebeke, N., & Giessner, S. (2010). How embodied cognitions affect judgments:
Height-related attribution bias in football foul calls. Journal of Sport & Exercise Psychol-
ogy, 32, 3-22.

Winston, W. (2009). Mathletics. Princeton, NJ: Princeton University Press.

Downloaded from jse.sagepub.com by guest on December 3, 2014


http://www.nba.com/2008/news/10/02/nba.release/index.html
http://www.nba.com/2008/news/10/02/nba.release/index.html
http://www.nba.com/media/PedowitzReport.pdf
http://www.nber.org/papers/w19765
http://www.nytimes.com/2007/05/02/sports/basketball/02refs.html?pagewanted=all&_r=0
http://www.nytimes.com/2007/05/02/sports/basketball/02refs.html?pagewanted=all&_r=0
http://www.nytimes.com/2007/05/02/sports/basketball/02refs.html?pagewanted=all&_r=0
http://www.nytimes.com/2007/05/02/sports/basketball/02refs.html?pagewanted=all&_r=0
http://static.espn.go.com/nba/columns/stein_marc/1514733.html
http://sports.espn.go.com/nba/columns/story?columnist=stein_marc&page=pedrowitzstein-081005
http://sports.espn.go.com/nba/columns/story?columnist=stein_marc&page=pedrowitzstein-081005
http://sports.espn.go.com/nba/columns/story?columnist=stein_marc&page=pedrowitzstein-081005
http://sports.espn.go.com/nba/columns/story?columnist=stein_marc&page=pedrowitzstein-081005
http://jse.sagepub.com/

18 Journal of Sports Economics

Zimmer, T., & Kuethe, T. (2009). Testing for bias and manipulation in the NBA playoffs.
Journal of Quantitative Analysis of Sports, 5, 37.

Zitzewitz, E. (2006). Nationalism in winter sports judging and its lessons for organizational
decision making. Journal of Economics and Management Strategy, 15, 67-99.

Zitzewitz, E. (2014). Does transparency reduce favoritism and corruption? Evidence from the
reform of figure skating judging. Journal of Sports Economics, 15, 3-30.

Author Biographies

Paul Gift is an associate professor of economics at Pepperdine University, Graziadio School
of Business and Management.

Ryan M. Rodenberg is an assistant professor of sports law analytics at Florida State
University.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


