Orchestrating Impartiality: The Impact of "Blind" Auditions on Female Musicians
Author(s): Claudia Goldin and Cecilia Rouse
Source: The American Economic Review, Vol. 90, No. 4 (Sep., 2000), pp. 715-741
Published by: American Economic Association
Stable URL: http://www.jstor.org/stable/117305
Accessed: 24/08/2008 14:13
Your use of the JSTOR archive indicates your acceptance of JSTOR's Terms and Conditions of Use, available at
http://www.jstor.org/page/info/about/policies/terms.jsp. JSTOR's Terms and Conditions of Use provides, in part, that unless
you have obtained prior permission, you may not download an entire issue of a journal or multiple copies of articles, and you
may use content in the JSTOR archive only for your personal, non-commercial use.
Please contact the publisher regarding any further use of this work. Publisher contact information may be obtained at
http://www.jstor.org/action/showPublisher?publisherCode=aea.
Each copy of any part of a JSTOR transmission must contain the same copyright notice that appears on the screen or printed
page of such transmission.

JSTOR is a not-for-profit organization founded in 1995 to build trusted digital archives for scholarship. We work with the
scholarly community to preserve their work and the materials they rely upon, and to build a common research platform that
promotes the discovery and use of these resources. For more information about JSTOR, please contact support@jstor.org.

http://www.jstor.org

Orchestrating Impartiality:The Impact of "Blind"Auditions
on Female Musicians
By CLAUDIAGOLDINAND CECILIAROUSE*
A change in the auditionprocedures of symphonyorchestras-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
individualfixed-effectsframework,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 impartiality in hiring and increased the proportion women in symphonyorchestras.
(JEL J7, J16)

Sex-biased hiring has been alleged for many
occupations but is extremely difficult to prove.
The empirical literatureon discrimination,de-

riving from the seminal contributionsof Gary
Becker (1971) and Kenneth Arrow (1973), has
focused mainly on disparities in earnings between 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 Neumarket
al., 1996) and others,few researchershave been
able to address directly the issue of bias in
hiring practices.' A change in the way symphony orchestrasrecruitmusicians provides an
unusual way to test for sex-biased hiring.
Until recently, the great symphony orchestras 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) stludents of a select
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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 audition policies in the 1970's and 1980's making 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 section principal. The audition procedure became
democratized at a time when many other institutions in America did as well.
But democratizationdid not guaranteeimpartiality, because favoritescould still be identified
by sight and through resumes. Another set of
procedureswas adoptedto ensure,or at least give
the impressionof, impartiality.These procedures
involve hidingthe identityof the playerfrom the
jury.Althoughthey takeseveralforms,we use the
terms"blind"and"screen"to describethe group.2
The questionwe pose is whetherthe hiringprocess became more impartialthroughthe use of
blind auditions.Because we are able to identify
for a largesample,
sex, butno othercharacteristics
we focus on the impact of the screen on the
employmentof women.3
Screens were not adoptedby all orchestrasat
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 preliminaryround (Boston Symphony Orchestra),decades before the
others. Most other orchestras shifted to blind
preliminariesfrom the early 1970's to the late
1980's. The variationin screen adoptionat various roundsin the auditionprocess 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
2
For an article about the blind auditionprocess see The
Economist (1996).
3 The screen may also have opened opportunities for
individuals from less-well-known orchestras,those trained
outside mainstreaminstitutions, and those from minority
groups.
4 The blind auditionproceduresbear some resemblance
to "double-blind"refereeing in academicjournals. See Rebecca Blank (1991) for an assessmentof the treatmenteffect
of such refereeing in the American Economic Review.
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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 considered in the hiring process. Why sex might
make a differenceis anothermatter.
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 personnel manager of the orchestra.Both are described in more detail below.
The auditionrecordswe have collectedforman
uncommon data set. Our sample includes who
was advancedand hiredfrom an initial groupof
contestantsand also what happenedto approximatelytwo-thirdsof the individualsin ourdataset
who competed in other auditionsin the sample.
Thereare,to be certain,variousdatasets containing informationon applicantpools and hiring
practices(see, e.g., HarryHolzerandDavid Neumark,1996). But our dataset is uniquebecauseit
has the complete applicantpool for each of the
auditionsand links individualsacross auditions.
Most importantfor our studyis thatauditionproceduresdifferedacrossorchestrasin known ways
and that the majority of the orchestrasin our
samplechangedauditionprocedureduringthe period of study.S
We find, using our auditionsamplein an individual fixed-effects framework,that the screen
increases the probabilitya woman will be advanced out of a preliminaryroundwhen thereis
no semifinalround. The screen also greatly enhances the likelihooda female contestantwill be
the winnerin a final round.Using both the roster
and auditionssamples, and reasonableassumptions, the switch to blind auditionscan explain
aboutone-thirdof the increasein the proportion
female among new hires (whereasanotheronethirdis the resultof the increasedpool of female
candidates).Estimatesbased on the rostersample
indicatethat blind auditionsmay accountfor 25
percent of the increase in the percentageof orchestramusicianswho are female.

5This statementis 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 varied 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 identical 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 Chicago Symphony Orchestra, the Cleveland
Symphony Orchestra, the New York Philharmonic (NYPhil), and the Philadelphia Orchestra-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 increases 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 increase is even more remarkable because, as
we discuss below, turnoverin 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 Philharmonic (SF), the Detroit Symphony Orchestra,
and the Pittsburgh Symphony Orchestra

6
The data referredto, and used in Figures 1 to 3, are
from orchestralrosters, described in more detail below.
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(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 eliminate all substitute, temporary, and guest musicians, 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-rankedorchestras in the group
(Chicago and NYPhil) hired about four musicians a year, whereas the other three hired
about six. Prior to 1960 the numbers are extremely high for LA and the PSO, because, it
has been claimed, their music directors exercised 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 important points to take from Figure 2 are that
the number of new hires was small after 1960
and that it declined over time.
The proportionfemale among the new hires
must have been sizable to increase the proportion 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). In both groups the f-emaleshare 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
7 Ourrostersample also includes the MetropolitanOpera
Orchestraand the St. Louis Symphony.
8 A centered five-year moving average is also used for
this variable.
9 ]:nvirtually 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 generally 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 appearanceof 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 selective music schools were producing considerably 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 section, the data, given in Figure 4, do not reveal
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any sharp breaks in the fraction of all graduates who are female.10 Thus, it is not immediately obvious that an expansion in the
supply of qualified female musicians explains
the marked increase in female symphony
orchestra members; it could, therefore, be because of changes in the hiring procedures of
orchestras.
But why would changesin auditionprocedures
alterthe sex mix of thosehired?Manyof the most
renownedconductorshave, at one time or another,
assertedthatfemalemusiciansarenot the equalof
male musicians.Claims aboundin the world of
music that"womenhave smallertechniquesthan
men," "aremore temperamentaland more likely
andthat
to demandspecialattentionor treatment,"
"themorewomen [in an orchestra],the poorerthe
10
We also have data on the sex composition of the
graduatesof the University of Michigan School of Music
and IndianaUniversity, but not by instrument.In the Michigan 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 percentagefemale
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.

sound."1IZubinMehta,conductorof the Los Angeles Symphonyfrom 1964 to 1978 and of the
New York Philharmonicfrom 1978 to 1990, is
creditedwith saying, "I just don't think women
12 Many Europeanorshouldbe in an orchestra."
chestrashad, and some continueto have, stated
policiesnot to hirewomen.13 The ViennaPhilharmonic has only recentlyadmittedits first female
member(a harpist).Female musicians,it can be
convincinglyargued,have historicallyfaced considerable discrimination.14 Thus a blind hiring
procedure,such as a screenthatconcealsthe identity of the musicianauditioning,could eliminate
11 Seltzer

(1989), p. 215.
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 comparisonwith the United Kingdom and the two
Germanys,the United Statesin 1990 had the highestpercentage female amongits regionalsymphonyorchestrasandwas a
close second to the United Kingclomin the major orchestra
category(JuttaJ. Allmendingeret al., 1996).
14 In addition, an African-Amnerican
cellist (Earl Madison) broughta civil suit againstthe NYPhil in 1968 alleging
that their audition procedureswere discriminatorybecause
they did not use a screen.The orchestrawas found not guilty
of discriminatingin hiring permanentmusicians, but it was
found to discriminatein hiring substitutes.
12
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the possibilityof discriminationand increasethe
numberof women in orchestras.
II. OrchestralAuditions
To understand the impact of the democratization of the audition procedure and the

screen, we must first explain how orchestra
auditions are now conducted. After determining that an audition must be held to fill an
opening, the orchestra advertises that it will
hold an audition. Each audition attracts musicians from across the country and, often,
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from around the world.15 Musicians interested 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 dispositive; in others the musician has the right to
audition live in the preliminaryround, even if
the audition committee rejects the candidate
on the basis of the tape.'6 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 thereis considerablevariation.Although all
orchestrasnow have a preliminaryround, some
have two final roundsand in many there was no
semifinal round until the 1980's. The preliminary is generally considered a screening round
to eliminate unqualifiedcandidates.As a result,

15

Orchestralauditions,particularlyfor the nation's most
prestigious orchestras, are national if not international,in
scope. Many contestants,the vast majorityof 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.

the committee is free to advance as many, or as
few, as they wish. Candidates advanced from
the semifinal round are generally considered
"acceptablefor hire"by the auditioncommittee
(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 roundgenerallyresults 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.'8 The screens we have
seen are eitherlarge pieces of heavy (but soundporous) cloth, sometimes suspended from the
ceiling of the symphony hall, or look like large
room dividers. Some orchestrasalso roll out a
carpetleading 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
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.
19Or, if a carpetis not placed on the stage, the personnel
manager may ask a woman to take off her shoes and he
provides the compensatingfootsteps.
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performancenext to the number on a sheet of
paper. Only the personnel manager knows the
mapping from numberto name and from name
to other personal information.20The names of
the candidatesare not revealedto thejuries until
after the last blind round.
Almost all preliminaryroundsare now blind.
The semifinal round, added as the number of
applicantsgrew, may be blind. Finals are rarely
blind and almost always involve the attendance
and input of the music director.21Although the
music director still wields considerablepower,
the self-governancethat swept orchestrasin the
1970's has served to contain the conductor's
authoritarianism.The music directorcan ignore
the auditioncommittee's advice, but does so at
greaterperil. Once an applicantis chosen to be
a member of an orchestra, lifetime tenure is
awardedafter a brief probationaryperiod. The
basis for terminationis limited and rarely used.
The positions we are analyzing are choice jobs
in the musical world. In 1995 the minimum
starting base salary for musicians at the BSO

was $1,400 per week (for a 52-week year), not
includingrecordingcontracts,soloist fees, overtime and extra service payments, bonuses, and
per diem paymentsfor tours and Tanglewood.22
Are blind auditions truly blind, or can a
trained,accomplishedmusician identify contestants solely from differences in playing style,
just as academics can often identify authorsof
double-blindpapers they get to referee? Unlike
double-blindrefereeing, for which one sees an

20
The personnel manager is generally a musician who
played with the orchestra for some time and knows the
players and the conductorwell. The duties involve managing the day-to-day work of the orchestra,getting substitute
musicians, making travel plans, and arrangingthe hiring of
new musicians.
21 It is almost always the case that if an orchestrain, say,
the spring of 1986 holds a blind preliminaryround for a
position, it will have all its candidatesauditionblind in that
roundand in all otherpreliminaryroundsduringthat season,
should therebe 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 orchestracontractsin the group we have
examined have similar base salaries. Union contracts list
only the minimum or base starting salary and minimum
incrementsfor seniority. We do not know how many musicians have individually negotiated rates above the stated
minimum amounts.
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entire paper with its distinctive writing style,
methodology, sources, and citations, the candidates play only predeterminedand brief excerpts from the orchestral repertoire. Each
candidatetypically has just 5 to 10 minutes to
play for the audition committee, particularlyin
the early rounds. There is little or no room for
individualityto be expressed and not much time
for it to be detected.23Even when an individual
musicianis known in advanceto be auditioning,
jury membersoften cannot identify thatindividual. Only the rare, well-known candidate,with
an unusually distinctive musical style could
conceivably be correctly identified.
The many musicians and personnelmanagers
with whom we have spokenuniformlydeny that
identificationis possible for the vast majorityof
contestants.They also observe that, although it
is temptingto guess the identity of a contestant,
particularlyin the later rounds, audition committee members, more often than not, find they
are wrong. To base a hiiing decision on speculation would not be in the best interests of the
orchestra.Further,although an individualcommittee 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 member's vote is swayed by such a belief, the committee's vote must correspondto the consensus
view of the player's musical ability for it to
determine the outcome. Thus, auditions held
with a screen, apartfrom very few exceptions,
are truly blind.
The audition procedures of the 11 orchestras 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 procedures were not apparently recorded in any
surviving documents. We gathered information 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 proce23 Also, there is generally not a standing audition committee that might become familiar with the musicians who
audition frequently.
24 We identify the orchestras by letter, rather than by
name, to preserve confidentialityof the audition sample.
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TABLE
PROCEDURE
SUMMARY
TABLE1-ORCHESTRA
AUDITION
Orchestra

Preliminaries

A

Blind since 1973

B

Blind since at least 1967

C
D

Blind since at least 1979
(definitely after 1972)
Blind since 1986

E
F

Use of screen varies until 1981
Blind since at least 1972

G
H
I
J
K

Blind since
Blind since
Blind since
Blind since
Not blind

1986
1970
1979
1952

Semifinals
Blind (varies) since
1973
Use of screen varies
Not blind: 1991-present
Blind: 1984-1987
Blind since 1986; varies
until 1993
Use of screen varies
Blind since at least
1972
Use of screen varies
Not blind
Blind since 1979
Blind since 1952
Not blind

Finals
Not blind
Blind 1967-1969; since
winter 1994
Not blind
1st part blind since 1993;
2nd part not blind
Not blind
Blind since at least 1972
Not blind
Not blind
Blind since fall 1983
Not blind
Not blind

Notes: The 11 orchestras(A throughK) are those in the rostersample describedin the text. A subset of eight form the audition
sample (also describedin the text). All orchestrasin the sample are majorbig-city U.S. symphonyorchestrasand include the
"Big Five."
Sources: Orchestraunion contracts(from orchestrapersonnelmanagersand libraries),personal conversationswith orchestra
personnelmanagers,and our mail survey of currentorchestramemberswho were hired duringthe probableperiod of screen
adoption.

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 particularconcernis thatmore meritocraticorchestras adopted blind auditions earlier, producing
the spuriousresult that the screen increasedthe
likelihood that women were hired.25We estimate a probitmodel of screen adoptionby 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 proportionfemale (lagged) in the orchestra,
and a measureof tenure(lagged) of then-current
orchestramembers. Tenureis included because
personnel managers maintain the screen was
advocatedmore by younger players.
As the proportionfemale in an orchestraincreases, so does the likelihood of screen adoption in the preliminaryround, as can be seen in

25
Note, however, it is unlikely that the orchestrasthat
sought to hire more women chose to adoptthe screen earlier
since the best way to increase the numberof women in the
orchestrais to have not-blindauditions(so that one could be
sure to hire more women).

columns (1) and (2) in Table 2, although the
effects are very small and far from statistically
significant.26We estimate a similar effect when
we assess the role of fernale presence on the
adoption of blind finals [see column (3)]. The
impact of currenttenure, measuredby the proportionwith less than six years with the orchestra, is-contrary to general belief-negative
and the results do not change controlling for
whetherthe orchestrais one of the "Big Five."27
In all, it appearsthat orchestrasex composition
had little influence on screen adoption,although
the stability of the personnel may have increased its likelihood.28
26
An increase in the proportionfemale from 0 to 0.35,
the largest for any of the orchestras(see Figure 1), would
enhance the likelihood of adoptingthe screen in the preliminary round by a mere 0.0021 percentagepoints.
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 tenurewill increasefor all orchestras
with time, we use the proportionof all memberswith fewer
than six years of tenure.
28
A change in conductorcould also have led to a change
in the auditionpolicy, but we find no supportingevidence.
For example, currentplayers contend that Charles Munch
had complete authorityin hiring at the BSO before 1952.
The BSO adopted the screen in 1952, but Munch was

724

THEAMERICANECONOMICREVIEW
TABLE 2-ESTIMATED PROBIT MODELS
FOR THE USE OF A SCREEN

Preliminariesblind
(1)

(2)

Finals
blind
(3)

2.744
3.120
0.490
(3.265)
(3.271)
(1.163)
[0.006]
[0.004]
[0.011]
-28.13
-9.467
(Proportionof orchestra -26.46
personnel with <6
(7.314)
(8.459)
(2.787)
years tenure),- 1
[-0.058] [-0.039] [-0.207]
"Big Five" orchestra
0.367
(0.452)
(Proportionfemale),_

[0.001]

pseudo R2
Number of observations

0.178
294

0.193
294

0.050
434

Notes: The dependentvariableis 1 if the orchestraadopts a
screen, 0 otherwise. Huber standarderrors (with orchestra
random effects) are in parentheses. All specifications include a constant. Changes in probabilitiesare in brackets.
"Proportionfemale" refers to the entire orchestra."Tenure"
refers to years of employmentin the currentorchestra."Big
Five" includes Boston, Chicago, Cleveland,New York Philharmonic,and Philadelphia.The data begin in 1947 and an
orchestraexits the exercise once it adopts the screen. The
unit of observationis an orchestra-year.
Source: Eleven-orchestraroster sample. See text.

I[I. The Role of Blind Auditions on the
Audition and Hiring Process
A. Data and Methods
Audition Records.-We

use the actual audi-

tion recordsof eight majorsymphonyorchestras
obtainedfrom orchestrapersonnelmanagersand
the orchestraarchives.Therecordsarehighlyconfidential and occasionally contain remarks (including those of the conductor)aboutmusicians
currentlywith the orchestra.To preservethe full
confidentialityof the records, we have not revealed the names of the orchestrasin 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

conductorfrom 1949 to 1962. Our inability to explain the
timing of screen adoption may result from our lack of
intimateknowledge of the musical world, althoughit is also
difficult to explain blind refereeing policy among economics journals (see the list in Blank, 1991).
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who attendedthe auditions, with notation near
the names of those advancedto the next round.
For the preliminaryround, this would indicate
advancement to either the semifinal or final
round. Anotherlist would contain the names of
the semifinalists or finalists with an indication
of who won the audition.29From these records,
we recorded the instrumentand position (e.g.,
section, principal, substitute)for which the audition 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 alreadyknown to be
above some quality cutoff and is invited to
compete in a semifinal or final round.30We also
recorded whether the individual was advanced
to the next round of the currentaudition.
We rely on the first name of the musicians to
determinesex. For most names establishing sex
was straightforward.31
Sexing the Japaneseand
Korean names was equally straightforward,at
least for our Japanese and Korean consultants.
For more difficult cases, we checked the names
in threebaby books (Connie LockhardEllefson,
1990; Alfred J. Kolatch, 1990; Bruce Lansky,
1995). If the name was listed as male- or
female-only, we consideredthe sex known. The
gender-neutralnames (e.g., Chris, Leslie, and
Pat) and some Chinese names (for which sex is
indeterminatein the absence of Chinese characters) remained ambiguous. Using these procedures, we were able to determine the sex of
96 percent of our audition sample.32We later
assess the impact that sex misclassificationmay
have on our results.
In constructing our analysis sample, we exclude 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
29
In rare cases, we have additional informationon 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
comparableorchestraor because the person was a semifinalist 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 remainderwere sexed using census data
by assigning to them the dominant sex of individuals with
their first name.
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TABLE3-DESCRIPTIVE STATISTICS
ABOUTAUDITIONS,BY YEAR AND ROUNDOF AUDITION

Year

Number of
auditions

Proportion Number of
female
musicians

Number of
auditions

Proportion Number of
female
musicians

Completely blind auditions
All

254

Pre-1970

10

1970-1979

69

1980-1989

102

1990+

73

0.367
(0.013)
0.187
(0.042)
0.329
(0.026)
0.394
(0.019)
0.390
(0.027)

43.4
(3.13)

60

42.5
(4.29)
44.6
(4.64)

0.393
(0.029)

33

0.375
(0.034)
0.415
(0.049)

27

Proportion
female

Not completely blind auditions
38.1
(1.74)
16.3
(2.27)
31.4
(2.10)
39.6
(2.73)
50.6
(4.52)

Blind
rounds

Round

Number of
auditions

194
10
69
69
46

0.359
(0.015)
0.187
(0.042)
0.329
(0.026)
0.403
(0.022)
0.375
(0.033)

Not-blind
rounds

Preliminaries,
without
semifinals

170

0.357
(0.015)

34.3
(1.87)

125

0.367
(0.017)

24.7
(2.33)

45

0.327
(0.029)

Preliminaries,
with
semifinals

137

Finals

167

0.395
(0.019)
0.404
(0.022)
0.472
(0.040)

49.3
(17.0)
10.4
(1.21)
7.12
(0.310)

3

114

45.5
(2.54)
12.3
(0.649)
4.93
(0.448)

134

Semifinals

0.396
(0.019)
0.415
(0.019)
0.430
(0.016)

0.425
(0.205)
0.455
(0.043)
0.422
(0.017)

89
28

25
130

Notes: The unit of observation for the top portion is the audition, whereas it is the round for the bottom portion (e.g.,
proportionfemale in the top portion of the table is averaged across the auditions). Standarderrorsare in parentheses.
Source: Eight-orchestraaudition sample. See text.

the candidates played with the orchestra.33In
addition, we generally consider each round of
the audition separately. These sample restrictions exclude 294 rounds (199 contained no
women) and 1,539 individuals. Our final analysis sample has 7,065 individuals and 588 audition rounds (from 309 separate auditions)
resulting in 14,121 person-roundsand an average 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 preliminary 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
33 Although the results are unaffected,harpauditionsare
excluded because it has typically been a female-dominated
instrument.
34 See Table Al for descriptive statistics.

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 information comes from the final results of the audition process, the orchestrapersonnel rosters.
We collected these datafrom the personnelpage
of concert programs,one each year for eleven
major symphony orchestras.These records are
in the public domain and thus we have used the
orchestranames 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

726

THEAMERICANECONOMICREVIEW

archivists.We considereda musician to be new
to the orchestrain question if he or she had not
previously been a regular member of that orchestra (i.e., we did not count returningmembers as new). We excluded, when possible,
temporaryand substitutemusicians, as well as
harpistsand pianists. Our final sample for 1970
to 1996 has 1,128 new orchestramembers (see
Table A2).
Econometric Framework.-We take advantage of the variation that exists across orchestras, time, and audition round to identify the
effect of the screens on the likelihood that a
female is advancedfrom one round to the next
and ultimately hired. The probabilitythat individual 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 otherindividual(X) and
orchestral(Z) factors, that is:
(1)

Pijtr = f(Xit , Fi , B1tr Zjtr)-

The screen,it will be recalledfrom Table 1, varies across orchestra,time, and audition round.
Orchestrasadoptedthe screen in differentyears.
Some used the screen in the preliminaryround
only, whereas others used the screen for the
entire auditionprocess. We use this variationto
estimate a differences-in-differences strategy.
In linear form, we write
(2) Pijtr= a + f3Fi + -yBjtr+ 8(Fi X Bjtr)
+ Xit 01 + Zjtr02 + ? ijtr-

The coefficient on Bjtr, y, identified from the
men who audition with a screen, controls for
whetherall individualsare more or less likely to
be advancedfrom a blind than from a not-blind
audition. Thus the parameterof interest is that
on the interactionbetween Fi and Bjtr, 8, which
measures the change in the probability that a
woman will be advanced if a screen is used,
relative to her auditioningwithout a screen (after accountingfor 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
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next. Because no restrictionsexist on the number of individuals advanced from the preliminary and semifinalrounds,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
Tabulationsand RegressionResults Withand
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 importantintroductionto the data.
We demonstratethatin the absence of a variable
for orchestral"ability,"women fare less well in
blind auditions than otherwise. But if the orchestral "ability"of the candidateis held fixed,
the screen provides an unambiguous and substantialbenefitfor 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
thanfor not-blindauditionsand this findingalso
holds for each round of the audition process.
One interpretationof this result is thatthe adoption of the screen lowered the averagequalityof
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 candidates, 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 audition success statistics,by roundand 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 differentstory from that in
Table 4, and taken together they suggest that
blind auditions expanded the pool of female
applicantsto include more who were less qualified. When we limit the sample to those who
auditionedboth with and without a screen, the
success rate for women competing in blind auditions is almost always higher than in those
that were not blind.
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SUCCESS AT AUDITIONS BY SEX, YEAR, AND ROUND OF AUDITION

Relative female success
Year
All
Pre-1970
1970-1979
1980-1989
1990+
Round
Preliminaries,without semifinals
Preliminaries,with semifinals
Semifinals
Finals

Completely blind
auditions

Not completely blind
auditions

-0.001
(0.008)
0.053
(0.115)
0.001
(0.021)
-0.006
(0.009)
-0.003
(0.010)

-0.022
(0.012)

-0.039
(0.016)
-0.001
(0.017)

0.006
(0.010)
0.053
(0.115)
0.001
(0.021)
0.010
(0.009)
-0.003
(0.013)

All rounds

Blind rounds

Not-blind rounds

-0.032
(0.019)
-0.048
(0.016)
-0.030
(0.038)
0.009
(0.036)

-0.048
(0.021)
-0.052
(0.016)
-0.059
(0.044)
-0.028
(0.102)

0.012
(0.040)
0.116
(0.228)
0.071
(0.080)
0.016
(0.038)

All auditions

Notes: For the top partof the table "success"is a "hire,"whereas for the bottom portion "success"is advancementfrom one
stage of an auditionto the next. The unit of observationfor the top portion is the audition, whereas it is the round for the
bottom portion (e.g., relative female success in the top portionof the table is averagedacross the auditions). Standarderrors
are in parentheses."Relativefemale success" is the proportionof women advanced (or hired) minus the proportionof men
advanced (or hired). By hired, we mean those who were advanced from the final round out of the entire audition.
Source: Eight-orchestraaudition sample. See text.

Takethe preliminaryroundwith no semifinals,
for example,in Table5. In theblindauditions28.6
percentof the women are advanced,as are 20.2
percentof the men. But in the not-blindcolumn,
just 19.3 percent of the women are advanced,
although22.5 percentof the men are.Eventhough
a womanhas a small advantageover a man when
the screenis used (by 8.4 percentagepoints),her
successrate,relativeto thatof a man,is increased
by 11.6 percentagepoints above that in the notblindregime.Note thatbecausethesearethe same
women, Table 5 suggeststhata womanenhances
her own success rateby 9.3 percentagepointsby
enteringa blind preliminaryround.Not only do
these differencessuggest that women are helped
by the screen,the differencesare largerelativeto
the averagerate of success.35
Women's success is also enhanced by the
35 Because of the infrequencyof position availability, it
is unlikely there was much gaming by women (e.g., trying
out only for blind auditions), although the change in the

screen in the finals and for the overall audition
(termed "hired"in the table). For the finals, a
woman's success rate is iilcreased by 14.8 percentage points moving to blind auditions
(23.5 - 8.7) and is enhanced by a hefty 28.1
percentage points above that of men. All success rates are very low for auditionsas a whole,
but the female success ralteis 1.6 times higher
(increasingfrom 0.017 to 0.027) for blind than
for not-blind auditions. rhe only anomalous
result in the table concerns the semifinals, to
which we returnlater. We now show that these
results stand up to the controls we can add,
including the year of the audition and the
instrument.36

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
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TABLE 5-AVERAGE
SUCCESS AT AUDITIONS BY SEX AND STAGE OF AUDITION FOR THE SUBSET
OF MUSICIANS WHO AUDITIONED BOTH BLIND AND NOT BLIND

Not blind

Blind
Proportion
advanced

Number of
person-rounds

Proportion
advanced

Number of
person-rounds

Preliminarieswithout semifinals
Women
Men

Women

0.286
(0.043)
0.202
(0.026)
0.200

112

0.193
(0.041)
0.225
247
(0.031)
Preliminarieswith semifinals
20

0.133

0.083
(0.083)

187

15

(0.091)

(0.092)

Men

93

12

0.000
(0.000)

8

0.568
(0.075)
0.295
(0.069)

44

Semifinals
Women
Men

0.385
(0.061)
0.368
(0.059)

65

0.235
(0.106)
0.000

17

68

44

Finals
Women
Men

0.087
(0.060)
0.133

12

23
15

(0.091)

(0.000)
"Hired"

Women
Men

0.027
(0.008)
0.026
(0.005)

445
816

0.017
(0.005)
0.027
(0.005)

599
1102

Notes: The unit of observationis a person-round.Standarderrorsare in parentheses.For the roundin 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 roundwas not blind. This difference
in the definitionof what constitutesa "blind"roundor auditionis one reason why the numberof observationsin the first four
panels is less thanthe numberof observationsin the "hired"panel. The numberof observationsalso 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
subsequenttables, we exclude a few candidatesfor whom we could not determineor impute their sex. Note that the binding
constraintfor the preliminariesis the not-blindcategory, for which we have only one orchestra.The binding constraintin the
"hired"category are the blind auditions,for which we have (at most) three orchestras.Musicians can appearmore than once
in either the blind or not-blind categories.
Source: Eight-orchestraaudition sample. See text.

The results given in Table 6 are the regression analogs to the raw tabulations in Table
5.37 Because the effect of the blind procedure

comparableto those in Table 6 but without individualfixed
effects.
3 In the (total) subsample of individuals auditioning
both with and without a screen, all eight orchestrasin our
auditionsample are represented,and seven of the orchestras
changed auditionpolicy duringour sample time frame. The
sample sizes in Table 6 are considerablylargerthanthose in

could differ by the various rounds in the audition 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

Table 5. The reason is thatthe regressionsin Table 6 include
all individuals whether or not they auditioned more than
once, whereas Table 5 includes only those who auditioned
at least twice, blind and not blind.

VOL.90 NO. 4

GOLDINAND ROUSE: ORCHESTRATING
IMPARTIALITY

729

TABLE6-LINEAR PROBABILITY
ESTIMATES
OF THELIKELIHOOD
OF BEINGADVANCED:WITHINDIVIDUAL
FIXEDEFFECTS

Preliminaries
Without
semifinals

Blind
Female X Blind

With semifinals

Semifinals

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

-0.017
(0.039)
0.125
(0.068)

0.003
(0.046)
0.111
(0.067)
-0.020
(0.014)
-0.005
(0.007)

0.109
(0.172)
0.013
(0.215)

0.224
(0.242)
--0.025
(0.251)
0.010
(0.010)
-0.006
(0.005)

0.026
(0.089)
-0.179
(0.126)

-0.154
(0.150)
0.308
(0.196)

0.222

-0.060
(0.149)
0.331
(0.181)
0.126
(0.028)
0.016
(0.015)
-0.069
(0.073)
-0.059
(0.084)
-0.262
(0.756)
0.067
(0.159)
-0.185
(0.076)
0.079
(0.217)
0.042

No
0.811
1,127

Yes
0.878
1,127

Number of auditions attended
Years since last audition

0.342

-0.059
(0.024)
0.014
(0.031)
0.312
(0.134)
-0.078
(0.019)
0.123
(0.093)
0.285

0.089

0.102
(0.096)
-0.235
(0.133)
0.015
(0.030)
-0.005
(0.013)
-0.096
(0.064)
0.006
(0.081)
-0.371
(0.521)
0.104
(0.218)
-0.082
(0.066)
0.167
(0.183)
0.170

No
0.687
6,239

Yes
0.697
6,239

No
0.774
1,360

Yes
0.794
1,360

Automatic placement
"Big Five" orchestra

0.053

-0.154
(0.035)
-0.003
(0.081)
0.118
(0.139)
-0.079
(0.037)
0.165
(0.081)
0.063

No
0.748
5,395

Yes
0.775
5,395

Total numberof auditionersin
round (-.100)
Proportionfemale at the audition
round
Principal
Substitute
p-value of H.: Blind + (Female
X Blind) = 0
Year fixed effects?
R2
Number of observations

Finals

Notes: The unit of observationis a person-round.The dependentvariableis 1 if the individualis advancedto the next round
and 0 if not. Standarderrorsare in parentheses.All specificationsinclude individualfixed effects, an interactionfor the sex
being missing and a blind auditionround,a dummyindicatingif years since last auditionis missing, and [in columns (3)-(8)]
whether an automaticplacement is missing.
Source: Eight-orchestraaudition sample. See text.

round and those that were not. In the evennumbered columns we include year and instrument fixed effects, as well as individual
and audition covariates. The individual correlates are whether the musician had an automatic 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 competed. 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 competedin more than one roundin our
data set (24 percent of the musicians competed
in more than one audition) and 6 percent competed both with and without a screen for a

particulartype 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 identificationis from individuals who auditioned both with and without a screen.38The
38
There are 639 person-roundscomprisedof individuals
who auditionedat a preliminaryroundthatwas not followed
by a semifinalround [columns (1) and (2) of Table 61, both
with and without a screen; on average these individuals
competed in 2.7 such preliminary rounds. There are 55
person-roundscomprisedof individualswho auditionedat a
preliminaryround that was followed by a semifinal round
[columns (3) and (4)], both with and without a screen; on
average these individualscompeted in 2.4 such preliminary
rounds.There are 223 person-roundscomprisedof individuals who auditioned at a semifinal [columns (5) and (6)],
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effect of the screen here, therefore,is identified
from differing audition proceduresboth within
and across orchestras.39Note 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 auditions enhance a woman's likelihood of advancement. Because screened auditions are
more likely to take place in later years than
auditions without screens, the interaction between "Female" and "Blind" might simply
reflect the fact that female musicians get better over time. Note, however, that for this
effect to bias the coefficient, female musicians 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 musician 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 a positive effect on the
likelihood that a woman is advanced from the
preliminary round (when there is no semifi-

both with and withouta screen;on averagethese individuals
participatedin 2.8 semifinal rounds. Finally, there are 67
person-roundscomprisedof individualswho auditionedat a
final round [columns (7) and (8)], both with and without a
screen;on averagethese individualsparticipatedin 2.4 final
rounds.It should be noted that the numberof person-rounds
off of which we are identifiedin Table 6 can also be found
in Table 5, with one exception. Thereare 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 individualswe 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 variationin 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 percentof the variationin finals is across
orchestras.By contrast,in Table 7 (which includes a subset
of the orchestras, see table notes), just 1 percent of the
variationin the use of the screen is across orchestras.
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nal) and from the finals.40 The effects, moreover, are statistically significant in both cases.
The effect in the semifinal round, however,
remains strongly negative.4' In addition, the
magnitudes of the effects in Table 6 are similar to those implied by the raw tabulations
(Table 5). For preliminaries that are not preceded by a semifinal, the blind audition increases 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 percentage points.
Assessing Potential Biases.-A concern with
the preceding fixed-effects analysis is that, as
noted earlier, female musicians who are improving over time are those who switch from
not-blindto blind auditionsand that the growth
rate of their "ability"is faster than that of men.
We attemptedto address this potential bias by
including several individual time-varying co-

40
An exception occurs when preliminariesare 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
auditionrounds.We also note that when we estimate fixedeffects 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 requirementsof the
fixed-effects logit, standarderrorsfor the estimates in columns (3)-(8) of Table 6 could not be computed.Further,for
the results without individualfixed effects, logits and linear
probabilitymodels give qualitativelysimilar results.
41 This result on the semifinals is robust across time,
instrument, position, and orchestra. One interpretationis
thatit representsa form of affirmativeactionby the audition
committees. Committees may hesitate to advance women
from the preliminaryround if they are not confident of the
candidate's ability. On the other hand, semifinals are typically held the same day as are preliminariesand 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 importanceof the individual fixed effects in the estimation is
that the screen altered the pool of female applicants;however, we have been unable to show this empirically.
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variates (in the even-numberedcolumns of Table 6). The inclusion of these individual
covariates had little effect on the estimated effect of the screen.
A related concern is that those individuals
who get hired at their first audition, and therefore do not contributeto the identificationof the
effect in the presenceof individualfixed effects,
are more able musicians than those who audition multiple times. (Alternatively, some individuals who auditionand are not hired may get
discouraged and not audition again and are
thereforeworse than those who auditionmultiple times.) Althoughthis is a potentialsource of
bias, it is importantto remember that only a
very small numberof musicianswin an audition
in any given year, since there arejust 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 empirical evidence that suggest this potential
source of bias is not a major problem in our
data. First, we control for the number of previous 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 orchestras, the results in Table 6 may indicate that
orchestras that use screens are less discriminatory 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
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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 orchestra fixed effects. We can, however, pool
the audition rounds for the three orchestras
that changed audition policy during our sample frame and include both individual and
orchestra fixed effects.43 These results are
presented in Table 7.
In column(1) of Table7 we includeindividual
fixed effects, in which case the identificationis
from individualswho auditionedboth with and
withouta screen.We addorchestrafixed effectsin
column(2) suchthatthe identificationnow is from
individualswho auditionedfor a particularorchestrabothbeforeandafterthe orchestrabeganusing
a screen.44Finally, in column (3) we exclude
individualbutkeep orchestrafixed effectsto illustrate the importanceof individualfixed effects.
Again, the coefficienton "Blind"shows whether
all musiciansaremorelikely to be advancedwhen
the audition is blind. The interactionbetween
whetherthe individualis fenmaleand whetherthe
auditionis blindindicateswhetherwomenreceive
an extraboost relativeto men when the screenis
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 fixedeffects estimation matters; orchestra fixed effects, however, do not matter. In all cases,
blind auditions increase the probability of advancement for both men and women. More

43 We do not include the type of auditionroundsince we
have only one orchestra that changed procedures for the
prelimrinaries,
one that changed for the semifinals, and one
that changed for the finals (and for which there were musicians who auditionedfor that orchestraand audition round
with and without a screen). We have also estimated these
regressions separately for each of these three orchestras.
Althoughthe point estimates are not statisticallysignificant,
the magnitudesare quite similarto those presentedin Table
6 for the correspondinground of the audition.
44 In this subsample,there are 1,776 person-roundscomprised of individualswho auditionedfor a particularorchestra, both behind and without a screen; on average these 552
individuals competed in 3.2 audition rounds.
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PROBABILITY ESTIMATES OF THE LIKELIHOOD OF BEING ADVANCED: WITH
INDIVIDUAL AND ORCHESTRA FIXED EFFECTS

Include individual
fixed effects

Blind
Female X Blind

Exclude individual
fixed effects

(1)

(2)

(3)

0.404
(0.027)
0.044
(0.039)

0.399
(0.027)
0.041
(0.039)

0.103
(0.018)
-0.069
(0.022)
-0.005

0.000

0.000

0.090

Yes
No
Yes
Yes
0.615
8,159

Yes
Yes
Yes
Yes
0.615
8,159

No
Yes
Yes
Yes
0.048
8,159

Female

(0.019)

p-value of Ho:
Blind + (Female X Blind)
Individualfixed effects?
Orchestrafixed effects?
Year fixed effects?
Other covariates?
R2
Number of observations

0

Notes: The unit of observationis a person-round.The dependentvariableis 1 if the person is
advancedto the next roundand 0 if not. Standarderrorsare in parentheses.All specifications
includean interactionfor the sex being missing and a blind audition;"Othercovatiates"include
automaticplacement,years since last audition,numberof auditionsattended,size of the audition
round, proportionfemale in auditionround, whether a principalor substituteposition, and a
dummyindicatingwhetheryearssince last auditionis missing.These regressionsincludeonly the
orchestrasthatchangedtheirauditionpolicy duringour sampleyears and for which we observe
individualsauditioningfor the auditionroundboth before and after the policy change. These
comprised
regressionsinclude4,836 separatepersonsandareidentifiedoff of 1,776 person-rounds
of individualswho auditionedboth before and afterthe policy changefor a particularorchestra.
Source:Eight-orchestra
auditionsample(threeorchestrasof which are used;see Notes). See text.

important, even though the effect is not statistically 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
errorsare uncorrelatedwith the equation error,
the estimatedeffect of the screen will be attenuated (see, e.g., Richard Freeman, 1984). To
address this potential problem, we use a lesssubjectiveassessmentof the probabilitythat the
individual is male or female. A U.S. Bureau of
the Census tabulation, based on the postenu45 Although the results from these three orchestrasmay
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 regressionon the entire sample.
This result is not surprisingbecause the primaryreason we
are able to include both individual and orchestra fixed
effects for these three orchestrasis because they have unusually good recordkeeping, which allows us to observe the
results of many auditions rather than another reason that
might be correlatedwith how meritocraticthe orchestrais.

merationsurvey of the 1990 census, gives us the
proportionfemale and male of the top 90 percent of all names.46
In Table 8 we estimate the same specifications 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 replace our female covariatewith the census probability.47 Note that we also use a census
estimate of the percentageof the auditionround
that is female (slightly changing our sample
size), and a census estimate of the percentageof
our sample for which the sex is indeterminate.
In addition, our interactionterm is constructed
using the census probabilities.Second, we use
46
These datacan be downloadedfromhttp://www.census.
A possible problem with the
gov/ftp/pub/genealogy/names.
data is that names are generational;a male name in one
generationmay become female in another.
47 We do not impute census probabilitiesfor the individuals whose sex we know with certainty(see footnote 31).
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PROBABILITY ESTIMATES OF THE LIKELIHOOD OF BEING ADVANCED: ADDRESSING SEX MISCLASSIFICATION

Part A: Preliminaryrounds
Preliminaries
Without semifinals

Blind
Female X Blind
Other covariates?
Individualfixed effects?
Year fixed effects?
R2
Number of observations

With semifinals

OLS

IV

OLS

IV

-0.012
(0.043)
0.139
(0.066)
Yes
Yes
Yes
0.771
5,696

0.057
(0.045)
0.137
(0.068)
Yes
Yes
Yes

-0.174
(0.093)
0.272
(0.188)
Yes
Yes
Yes

0.290
(0.241)
-0.035
(0.251)
Yes
Yes
Yes

5,395

6,546

6,239

Part B: Semifinal and final rounds, and with orchestrafixed effects
Semifinals

Blind
Female X Blind
Other covariates
Individualfixed effects?
Year fixed effects?
R2
Number of observations

With orchestrasfixed
effects

Finals

OLS

IV

OLS

IV

OLS

IV

0.100
(0.083)
-0.242
(0.120)
Yes
Yes
Yes
0.776
1,600

-0.197
(0.700)
-0.193
(0.429)
Yes
Yes
Yes

-0.028
(0.125)
0.160
(0.171)
Yes
Yes
Yes
0.848
1,509

-0.025
(0.141)
0.324
(0.181)
Yes
Yes
Yes

0.010
(0.028)
0.069
(0.035)
Yes
Yes
Yes
0.654
8,882

0.061
(0.033)
0.052
(0.036)
Yes
Yes
Yes

1,360

1,127

8,159

Notes: The unit of observationis a person-round.The dependentvariableis 1 if the individualis advancedto the next round
and 0 if not. Standarderrorsare in parentheses.The instrumentsare the census probabilitythat the individual is female, a
dummy for whetherthe person has been sexed with certainty,and proportionfemale calculatedusing the census data and an
interactionbetween whether the census data are missing and a screen has been used. The "OLS" columns use these as
regressors.All specificationsinclude an interactionfor the sex being missing and a blind audition;"Othercovariates"include
automaticplacement, years since last audition, number of auditions attended, whether a "Big Five" orchestra,size of the
auditionround, proportionfemale at the auditionround, whether a principalor substituteposition, and a dummy indicating
whetheryears since last auditionand automaticauditionare missing. These are the same specificationsas in columns (2), (4),
(6), and (8) of Table 6 and column (2) of Table 7. The sample sizes change because in the even-numberedcolumns we simply
replaceour female covariatewith the census probabilityand also use a census estimateof the percentageof the auditionround
that is female, which changes the sample size slightly.
Source: Eight-orchestraaudition sample. See text.

the census probabilityas an instrumentfor our
estimate (and for the percentageof the audition
that is female, the percentagemissing sex, and
the interactionbetween female and whetherthe
auditionis blind).
The results are quite robust across these
different methods for addressing potential
measurement error. More important, the coefficients and their standard errors are generally 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 advanced.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 observe auditioningat least three times (for the same round).
Second, we restrictthe estimation to those who auditioned
at least once in a blind roundand 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.
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TABLE 9-LINEAR
PROBABILITY ESTIMATES OF THE EFFECT OF BLIND AUDITIONS
ON THE LIKELIHOOD OF BEING HIRED WITH INDIVIDUAL FIXED EFFECTS

Without semifinals

Completely blind audition
Completely blind audition X female
Year effects?
Other covariates?
R2

Number of observations

All

With semifinals

(1)

(2)

(3)

(4)

(5)

(6)

-0.024
(0.028)
0.051
(0.046)
No
No
0.855
4,108

0.047
(0.041)
0.036
(0.048)
Yes
Yes
0.868
4,108

0.001
(0.009)
0.001
(0.016)
No
No
0.692
5,883

0.006
(0.011)
-0.004
(0.016)
Yes
Yes
0.707
5,883

0.001
(0.008)
0.011
(0.013)
No
No
0.678
9,991

0.005
(0.009)
0.006
(0.013)
Yes
Yes
0.691
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.

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 audition process and the degree to which the screen
enhances the likelihood of a woman's advancing from one roundto the next. We turnnow to
the effect of the screen on the actual hire and
estimatethe likelihood an individualis hiredout
of the initial auditionpool.49 Whereasthe use of
the screen for each auditionroundwas, more or
less, an unambiguousconcept, thatfor the entire
process is not and we must define a blind audition. 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
auditionsthat have a semifinal round and those
that do not, because the previous analysis suggested they might differ.
The impact of completely blind auditions on
the likelihood of a woman's being hiredis given
in Table 9, for which all results include individ49 Thereare four auditionsin which the committee could
not choose between two players and thereforeasked 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.

ual fixed effects.50 The impact of the screen is
positive and large in magnitude,but only when
there is no semifinalround.Women are about 5
percentage points more likely to be hired than
are men in a completely blind audition, although the effect is not statistically significant.
The effect is nil, however, when there is a
semifinal round, perhaps as a result of the unusual effects of the semifinalround.The impact
for all rounds [columns (5) and (6)] is about 1
percentage point, although the standarderrors
are large and thus the effect is not statistically
significant. Given that the probability of winning an audition is less than 3 percent, we
would need more datathanwe currentlyhave to
estimate a statistically significant effect, and
even a 1-percentage-pointincrease is large, as
we later demonstrate.
50 In Table 9 we are identified off of individuals who
competed in auditionsthat were completely blind and those
that were not completely blind (thatis, any one roundcould
not be blind). The unit of observation is the person-round
and thereare 92 fulfilling this criterionfor auditionswithout
a semifinal [columns (1) and (2)]; on average these persons
competed in 3.6 auditions in this sample. There are 625
person-roundsfulfilling this criterionthat included a semifinal [columns (3) and (4)] and on average these persons
competed in 3.5 auditionsin this sample. Finally, there are
911 person-roundsfulfilling this criterionacross all audition
[columns (5) and (6)] and on average these persons competed in 3.5 auditions in this sample. The sample off of
which we are identifiedis largerfor all auditionsthanfor the
sum of the other two because some individuals auditioned
both with and without a semifinal round.
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ESTIMATES OF THE EFFECT OF BLIND AUDITIONS ON THE SEX OF NEW
MEMBERS: 1970 TO 1996

Any blind auditions

Any blind
auditions

Only blind preliminaries
and/or semifinals vs.
completely blind
auditions

(1)

(2)

0.238
(0.183)
[0.0751

Only blind preliminariesand/or
semifinals

0.232
(0.184)
[0.074]
0.361
(0.438)
[0.1271

Completely blind auditions
Section:
Woodwinds
Brass
Percussion
p-value of test: only blind preliminaries
and/or semifinals = completely blind
pseudo R2
Number of observations

-0.187
(0.114)
[-0.058]
-1.239
(0.157)
[-0.284]
-1.162
(0.305)
[-0.2351

-0.188
(0.114)
[-0.058]
-1.237
(0.157)
[-0.284-1
-1.164
(0.305)
[-0.235]
0.756

0.106
1,128

0.106
1,128

Notes: The dependentvariableis 1 if the individualis female and 0 if male. Standarderrors
are in parentheses.All specifications include orchestrafixed effects and orchestra-specific
time trends.Changes in probabilitiesare in brackets;see text for an explanationof how they
are calculated.New members are those who enter the orchestrafor the first time. Returning
members are not considerednew. The omitted section is strings.
Source: Eleven-orchestraroster sample. See text.

Using the Roster Data.-The roster data afford us anotherway to evaluatethe effect of the
screen on the sex composition of orchestras.
Using the rosterswe 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
orchestraposition as the unit of observationand
ask whether the screen affects the sex of the
individualwho fills the position. We model the
likelihood that a female is hired in a particular
year as a function of whether the orchestra's
auditionprocedureinvolved a screen, again relying on the variationover time within a particular orchestra. Thus, in all specifications, we
include orchestrafixed effects and an orchestraspecific time trend.
The roster data extend furtherback in time

than do the auditiondata 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 firstdefinedto include any
blind auditions [column (1)]. In column (2) we
estimate separate effects for orchestras using
blind preliminary(and semifinal)roundsbut not
blind finals and those with completely blind
auditions.
To interpret the probit coefficient, we first
predicta base probability,underthe assumption
that each orchestradoes not use a screen. We
then predict a new probability assuming the
orchestrauses a screen. The mean difference in
the probabilitiesis given in brackets.
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The coefficient on blind in column (1) is
positive, although not significant at any usual
level of confidence.The estimatesin 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 standarderror).51 According to the
point estimatesin column (1) of Table 10, blind
auditions increase the likelihood a female will
be hired by 7.5 percentagepoints. The magnitude of the effect must be judged relative to the
overall average and, for the period under consideration,it was about30 percent.52Thus blind
auditions increased the likelihood a female
would be hired by 25 percent.
Making Further Sense of the Results on Hiring.-The audition sample results suggest that
blind auditionsincrease the probabilityof eventual success for a female candidate by 5 percentage points, but only if there is no semifinal
round. The average effect for both types of
auditionsis closer to 1 percentagepoint (with a
large standarderror). The following example,
using assumed values based on the actual data,
demonstratesthat an increase of about 2 percentage points in the probabilityof a woman's
success out of an auditioncan explain the entire
change in female hires, allowing the share of
candidateswho are female to increase from 0.2
to 0.3. Thus an increase of 1 percentagepointour point estimate- can account for a substantial share.
Considertwo regimes:one withoutthe screen
(not blind) and anotherwith the screen (blind).
In the not-blindregime, assume that 20 percent
of the candidatesare female and thatin the blind
regime 30 percent are female.53We know that
51
We have also attemptedto interactthe 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 surprisinggiven that the strings
comprise 65 percent of the observations.In addition,fewer
than4 percentof the musicianshiredinto the percussionand
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
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in the era (say, before 1970) when few orchestras used the screen for the preliminaryround
(see Table 1), 10 percent (that is, 0.0996) of
new hires were women. Also assume that 30
candidatesenter each audition, independentof
auditionregime, 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 auditioncandidatein the notblind 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
approximatefigure 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 percentfemale,
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-I percentagepoint-was the result of the effect of the screened audition process.
Using the example we just offered, the increase in the probability of a woman's being
hired out of an auditionaccounts 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.54The other
half could have resulted, for example, from a

because we want to use a numberthat is independentof 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 participationin general but independentof changes
in auditionprocedures.
54 The proportionfemale among new hires is (n - A -),
where n -- the number of audition candidates (in this
example n = 30); A = the success rate of the average
female candidate,which may be enhancedby the screen (in
this example A increases from 0.0166 to 0.0389 or by 2.2
percentagepoints, about half of which is due to the screen,
based on our estimates);and a = the fractionfemale among
candidates(assumed here to increase from 20 to 30 percent
independentof A). The percentage of the total change accounted for by the change in A is given by (n * a v
AkA)/A(n- A * a) or on average by [(30 - 0.25 * 0.022)/
(0.35 - 0.0996) = 66 percent. (The 0.25 figure is the
average of that in the treatmentperiod and that previously.)
Since half is accountedfor by the screen, about 33 percent
of the increase in the proportionfemale among new hires
comes from the blind auditionprocess.
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greateracceptanceof female musicians by music directors.The remainder(34 percent) of the
increase in the fractionfemale among new hires
is accounted for by the increased percentage
female among auditioncandidates.Thatportion
comes primarilyfrom the increase in the fraction female among music school graduates.
The point estimates from the roster data also
suggest that a substantialportionof the increase
in female hires across the two regimes, notblind and blind, can be explainedby 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 difference of 25 percentagepoints. 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-although we emphasize that the coefficient is imprecisely estimated.
One may wonder why there was disparate
treatmentof female musiciansbefore 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 magnificently as an ensemble. Substantialamounts of
specific human capital are acquiredon the job
and tenure differences by sex, therefore, could
influence hiring decisions.55Leaves 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.Tenuredifferences were also
small and some specificationsshow thatwomen
accumulated more years with an orchestra,
given their startingyear and orchestra.56Turn55 Musicians of the Vienna Philharmonicmade this argument in a radio broadcast by the West German State
Radio in February 1996 [translationprovided by William
Osborne]. See also New York Times (1996) in which a
player for the Vienna Philharmonic argued that female
musicians would cost the orchestraconsiderablymore because substitutes would have to be hired if they became
pregnant.
56 The generalspecificationis numberof actualyears with
an orchestraas a functionof the startingyear, section dummies, and a female dummy, for the period since 1959. The
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over and leaves of absence do not appear to
differ by sex and thus shouldnot have rationally
influenced hiring decisions.
IV. Conclusion
The auditionproceduresof the greatU.S. symphonyorchestrasbeganto changesometimein the
1970's. The changesincludedincreasingthe number of candidatesat auditions--a democratization
of the process-and using a physical screenduring the auditionto concealthe candidate'sidentity
and ensureimpartiality.We analyzewhat difference blind auditions have meant for female
musicians.
We have collected, from orchestralmanagement files and archives,a sampleof auditionsfor
eight majororchestras.These recordscontainthe
names of all candidatesand identify those advanced to the next round,includingthe ultimate
winner of the competition.The data provide a
unique means of testing whether discrimination
existed in the variousroundsof a hiringprocess
and even allow the linkage of individualsacross
auditions.A strong presumptionexists that discriminationhas limitedthe employmentof female
musicians,especially by the great symphonyorchestras.Not only were theirnumbersextremely
low until the 1970's, but many music directors,
ultimatelyin chargeof hiringnew musicians,publicly disclosedtheirbelief thatfemale playershad
lower musicaltalent.
The question is whether hard evidence can
support an impact of discriminationon hiring.
Our analysis of the audition and roster data
indicates that it can, although we mention various caveats before we summarizethe reasons.
Even though our sample size is large, we identify the coefficients of interest from a much
smaller sample. Some of our coefficients of
interest,therefore,do not pass standardtests 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

coefficient on the female dummy is -0.299 with a large
standarderror(the mean of tenureis 11.7 years). With the
additionof orchestrafixedeffects,the coefficienton the female
dummy is +0.062, again with a large standarderror.The
differencein tenureby sex, therefore,is extremelysmall.
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have emphasized. The point estimates, moreover, are almost all economically significant.
Using the audition data, we find that the
screen increases-by 50 percent-the probability 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 possibly 25 percent of the increase in the percentage female in the orchestras from 1970 to
1996.37As in research in economics and other
fields on double-blind refereeing (see, e.g.,
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 percentagepoints using the rosterdata
(see Table 10). Because the percentagefemale 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-pointincrease can be explained by the adoption

SEPTEMBER2000

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 female musicians in their quest for orchestral
positions.

of the screen. How this increase affected the percentage
female in the orchestradepends 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 (10 + 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
adoptionof 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 distribution.

APPENDIX
TABLE Al-SAMPLE

DESCRIPTIVE STATISTICS, AUDITION DATA

Preliminaries
Without semifinals

Advanced
Blind
Female
Female X Blind
Missing female
Missing female X Blind
Years since last audition
Years since last audition,
missing
Automatic placement
Number of auditions
attended
"Big Five" orchestra
Total numberof
auditioners
Proportionfemale at round
Principal
Substitute
Number of observations
(person-rounds)

With semifinals

Semifinals

Finals

Mean

Standard
deviation

Mean

Standard
deviation

Mean

Standard
deviation

Mean

Standard
deviation

0.184
0.793
0.376
0.305
0.002
0.002
2.480
0.663

0.387
0.405
0.485
0.461
0.047
0.043
1.661
0.473

0.185
0.976
0.374
0.362
0.002
0.002
2.621
0.505

0.388
0.152
0.484
0.481
0.047
0.047
2.209
0.500

0.349
0.808
0.410
0.325
0.004
0.004
2.432
0.386

0.477
0.394
0.492
0.469
0.066
0.061
2.393
0.487

0.200
0.122
0.411
0.056
0
0
2.272
0.505

0.400
0.328
0.492
0.230
0
0
1.895
0.500

1.611

1.137

2.147

1.717

0.267
2.490

0.443
1.886

0.137
2.051

0.345
1.513

0.607
44.348

0.488
22.202

0.323
64.279

0.467
35.914

0.213
15.054

0.409
7.187

0.391
8.622

0.488
4.445

0.375
0.192
0.025
5,395

0.206
0.394
0.157

Source: Eight-orchestraaudition sample. See text.

-

0.373
0.368
0.005
6,239

0.239
0.482
0.071

0.407
0.211
0.353
0.478
0.101
0.010
1,360

0.411
0.213
0.278
0.448
0.021
0.141
1,127
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TABLE A2-SAMPLE DESCRIPTIVE STATISTICS, ROSTER DATA:

Proportionfemale among new hires
(Proportionfemale),_ 1
Only blind preliminaryauditions
All auditionsblind
Section:
Strings
Woodwinds
Brass
Percussion
Number of observations

739

Mean

Standarddeviation

0.293
0.179
0.572
0.104

0.455
0.081
0.495
0.305

0.642
0.158
0.165
0.035

0.480
0.365
0.371
0.185
1,128

Note: Means are musician weighted, not auditionweighted.
Source: Eleven-orchestraroster sample. See text.

TABLE A3-LINEAR

PROBABILITY ESTIMATES OF THE LIKELIHOOD oF BEING ADVANCED: BY ROUND

Preliminaries
Without
semifinals

Female
Female X Blind
Blind audition
p-value of Ho:
Female + (Female X
Blind) 0
Other covariates?
Instrumentfixed
effects?
Year fixed effects?
Orchestrafixed effects?
R2
Number of observations
(person-rounds)

With
semifinals

Semifinals

Finals

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

0.007
(0.025)
-0.062
(0.028)
0.015
(0.022)
0.000

0.011
(0.025)
-0.067
(0.028)
0.040
(0.030)
0.000

-0.054
(0.069)
0.005
(0.070)
0.024
(0.057)
0.000

-0.085
(0.069)
0.037
(0.070)
0.027
(0.062)
0.000

0.103
(0.061)
-0.142
(0.066)
0.053
(0.049)
0.210

0.099
(0.061)
-0.137
(0.067)
0.115
(0.078)
0.222

0.002
(0.028)
-0.091
(0.075)
0.058
(0.058)
0.207

0.0004
(0.028)
-0.078
(0.075)
0.123
(0.089)
0.271

Yes
Yes

Yes
Yes

Yes
Yes

Yes
Yes

Yes
Yes

Yes
Yes

Yes
Yes

Yes
Yes

Yes
No
0.062
5,395

Yes
Yes
0.070
5,395

Yes
No
0.033
6,239

Yes
Yes
0.045
6,239

Yes
No
0.074
1,360

Yes
Yes
0.081
1,360

Yes
No
0.064
1,127

Yes
Yes
0.068
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. "Othercovariates" 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 "Othercovariates" 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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TABLE A4-LINEAR

PROBABILITY ESTIMATES OF THE LIKELIHOOD OF BEING ADVANCED: ASSESSING SHORT-PANEL BIAS

Part A: Preliminaiy rounds
Preliminaries
Without semifinals

Blind
Female X Blind
p-value of Ho:
Blind + (Female X Blind) = 0
Other covariates?
Individual fixed effects?
Year fixed effects?
R2
Number of observations(person-rounds)

With semifinals

la

Ilb

la

IIb

-0.024
(0.066)
0.126
(0.095)
0.233

-0.042
(0.063)
0.095
(0.071)
0.502

-0.047
(0.383)
-0.035
(0.403)
0.807

-0.095
(0.744)
0.041
(0.275)
0.943

Yes
Yes
Yes
0.491
1,025

Yes
Yes
Yes
0.537
639

Yes
Yes
Yes
0.423
1,928

Yes
Yes
Yes
0.732
55

Part B: Semifinals and finals, and with orchestrafixed effects
Semifinals

Blind
Female X Blind
p-value of Ho:
Blind + (Female X Blind) = 0
Other covariates?
Individualfixed effects?
Year fixed effects?
R2
Number of observations(person-rounds)

With orchestras
fixed effects

Finals

la

Ilb

la

Ilb

la

Ilb

0.060
(0.133)
-0.179
(0.195)
0.438

0.169
(0.109)
-0.284
(0.142)
0.298

0.123
(0.356)
0.157
(0.408)
0.212

-0.140
(0.449)
0.403
(0.415)
0.587

0.084
(0.047)
0.042
(0.051)
0.011

0.352
(0.056)
0.021
(0.041)
0.000

Yes
Yes
Yes
0.438
269

Yes
Yes
Yes
0.593
223

Yes
Yes
Yes
0.721
127

Yes
Yes
Yes
0.728
67

Yes
Yes
Yes
0.506
2,321

Yes
Yes
Yes
0.603
1,776

Notes: The dependent variable is 1 if the individual is advanced to the next round and 0 if not. Standarderrors are in
parentheses.These are the same specifications as in columns (2), (4), (6), and (8) of Table 6 and column (2) of Table 7.
Source: Eight-orchestraaudition sample. See text.
a
Includes those who auditionedat least three times (for the relevant round).
b
Includes those who auditionedat least once in a blind auditionand at least once in a not-blindaudition(for the relevant
round).
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