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|. Introduction

Wheat can a country’s performancesin international sporting events, like the
Olympics or the World Cup, teach us about its society? World-class level competitors
are more likely to come from more popul ous countries, dl €lse equa, Since these nations
represent larger pools of potentiad talent. The percentage of a country’s population that
has the opportunity to develop their ahletic talent islarger in richer countries where
people are hedthier, the young are less likely to be engaged in work, and more resources
are devoted to leisure activities, including sports. A number of studies have shown that,
in fact, population and per capitaincome are significant determinants of Olympic
success.*

The andysisin this paper demongtrates that another key characterigtic of a
country, one not studied in any previous research on thistopic, is related to the
achievements of its citizensin internationd ahletic compstitions. The performance of a
country’ swomen in international sporting eventsis related to the economic opportunities
afforded them, as measured by theratio of the labor force participation rate of women to
the labor force participation rate of men. Thisresult is congstently obtained in
regressons in which we control for population and per capitaincome, aswell asthe
athletic success of acountry’s men, avariable that can capture arange of unobservable
factors that reflect a country’s commitment to sports. We aso provide evidence that the

explanatory power of the ratio of labor force participation rates on women's ahletic

! Studies of the determinants of the success of a country’s athletes at the Summer Olympicsinclude the
analyses of the 1964 games by Donald W. Ball (1972), the 1972 games by Ned Levine (1974) and by A.
Ray Grimes, William J. Kelly and Paul H. Rubin (1974), apanel of 24 Summer Olympiads over the period
1896 to 2000 by Gerard Kuper and EIlmer Sterken (20014), the post-World War 11 Summer Olympic Games
by Daniel K.N. Johnson and Ayfer Ali (2000, 2002), and the Summer Olympic Games from 1960 to 1996
by Andrew B. Bernard and Meghan R. Busse (2000).



successis not merely reflecting the effect of the role of women in a country’ s government
or itsfertility rate, even though these two variables are both corrdated with the ratio of
labor force participation rates and each explains, to some extent, the success of womenin
internationa athletic competitions. These results suggest that the cross-country evidence
of the participation of women in acountry’slabor force is an important reflection of their
opportunities in other areas of society aswell.

These results are based on evidence from the Sydney Summer Olympicsin 2000
and Women's Soccer World Cup in 1999.2 We conduct avariety of tests, including ones
on the number and type of Olympic medas earned, the likelihood of quaifying for the
World Cup, and the number of points earned in World Cup Compstition. These
competitions are wel suited for our analysis since they include a much wider pool of
countries than other internationa sporting events, like Wimbledon or the Winter
Olympics, where competitors are typicaly drawn from anarrow st of indudtrid
countries.

The relationship between the ratio of |abor force participation rates and number of
Olympic medals won can be szeable. For example, our estimates suggest that women
from a country at the 75" percentile of this variable won amost 3 more medals then their
ssterswho hail from a.country a the 25" percentile.  Toiillustrate this, we note that
Canadian women won 7 medds in Sydney while Spanish women won 4. The main

difference between these countriesis not income, or population, but the fact that Canada

2 There are no other studies, to my knowledge, of the economic and demographic determinants of the
success of countriesin either the Women’s or Men's Soccer World Cup competition comparable to the
ones on the determinants of successin Olympic competition.



isat the 751" percentile of the ratio of Iabor force participation rates of women relative to
men while Spainis & the 25" percentile.

In the next section of this paper we describe both our main measure of women' s
relaive integration in the labor force, the ratio of Iabor force participation rates, and our
cross-country indicators of women'sinternationd ahletic performance. We dso provide
some gatistics on both of these variables and their relaionship in this section. We then
present amore complete anadysis of the relationship between the performance of a
country’ s women in the 2000 Sydney Summer Olympics and itsratio of labor force
paticipation rates. Thisisfollowed by asmilar andyss usng data from the 1999

Women's World Cup. Section V offers some concluding comments.

II. Labor Force Participation and Athletic Paerformance: A First L ook

The central idea of this paper is that cross-country evidence of women's
performance in internationd athletic competition reflects differences across countriesin
women'’ s economic opportunities, as manifested by their relative rates of participation in
anation’s labor market.? In this section, we describe the main sets of variables used to
test this hypothess. Someinitid statistics on the relationship between women's presence
in the labor market and their performance in internationa athletic competition, presented
at the end of this section, serve as awarm-up for the regression anaysis that followsin

the next two sections.

3 It would be desirable to usein this analysis, in addition to the ratio of labor force participation rates, a
variable that reflects the ratio of women’s wages to men’s wages, controlling for differencesin human
capital across the sexes, but there is no series like this available for awide cross-section of countries.



1. A . Labor Market Participation

In asurvey article on women's labor force participation and economic
development, Kristin Mammen and Christina Paxson (2000) write “\Women'’s labor force
dtatus relative to that of men isan important benchmark of their satusin society.” (p.
141). The World Bank Development Indicators 2001 volume echoes thisidea with the
text accompanying the table presenting the ratio of labor force participation rates of
women reldive to that of men, which reads “ Girls in many developing countries are
alowed less education than boys are — a disparity reflected in lower femde primary
enrollment and higher femdeilliteracy. Asaresult, women have fewer employment
opportunities, especidly in the formal sector.” (p. 23).

In this paper, we use the 1999 vaue of theratio of labor force participation rates
(whichwecdl LaborRatio) as an indicator of women's economic opportunitiesin a
country in that year. Thisratio represents the rate of economicaly active women rddive
to the rate of economically active men.* The distribution of this variable is depicted in
the hisogram in Figure 1. This histogram reflects the fact that 73 countries, representing
amog hdf the sample, had avaue of LaborRatio lessthan 0.72. Another 45 percent of
the sample, representing 68 countries, had avaue of LaborRatio between 0.72 and 0.91,
and the remaining 8 countries, with avalue of LaborRatio greater than 0.91, were dl
countries with levels of income per capita of lessthan $800in 1999. We note that the

World Development Indicators 2001 includes the remark that avaue of unity of

* The International Labor Organization defines the economically active population as all those who supply
labor for the production of goods and services during a specified period, including both the employed and
the unemployed.



LaborRatio indicates gender equality. But only 2 of the 149 countriesin this sample,
Cambodia and Ghana, have values of LaborRatio equal to or greater than 1.°

While the eight countries with the highest vaues of the ratio of labor force
participation rates dl had low levels of income per capita, the 26 countriesin the sample
with avaue of LaborRatio below 0.52 (the vaue for Irdland) dl had levels of income per
capitabelow $8,100, and 22 of these countries had aleve of income per capita below
$4,000. Mammen and Paxson (2000) show that, across countries, there is a U-shaped
relationship between the rate of women participating in the labor force and the logarithm
of income per capita. Asshown in Figure 2, asmilar relationship holds for LaborRatio
and the logarithm of income per capitain our sample of 149 countries. The solid linein
this figure represents the estimated relationship between Labor Ratio and two regressors,
the logarithm of income per capita and the squared vaue of the logarithm of income per
capita. The estimated regression result is

LaborRatio = 2.11 — 0.36 InGDPcap + 0.02 InGDPcap?

where INnGDPcap is the naturd logarithm of income per capita. The coefficients on both
income and income squared are Sgnificant a better than the 99 percent leve of
confidence and the R of this regression is 0.13.

The minimum point of the quadratic function correspondsto alevel of income per
capita of about $3700, which is close to the levels of income per capitafor Mexico and
Botswana. At thisleve of income, the estimated vaue of LaborRatio is0.63. In fact, the

lowest vaues of LaborRatio among the countriesin our data set are well below this, with

® The correlations between Labor Ratio, which is calculated using 1999 values of the labor force
participation rates, and the same ratios cal culated with datafor 1994, 1989, and 1979 are 0.998, 0.995 and
0.945, respectively, for the 149 countries used in the analysis of the Olympics. The results reported in the



0.23 for Saudi Arabia, 0.32 for Belize, and 0.33 for Jordan. The three countries with the
highest values of LaborRatio in our data set are Tanzania (0.95), Cambodia (1.00) and
Ghana (1.02), dl of which had annua income per capitain 1999 of less than $500.
Consgtent with the U-shaped fitted relationship between Labor Ratio and the logarithm of
income per capita, richer countries are dso counted among those with the highest levels

of theratio of labor force participation rates. For example, seven rich countries had a
vaueof LaborRatio greater than 0.80, including the United States (0.82), Canada (0.82),

Iceland (0.84), Denmark (0.85), Norway (0.85), Finland (0.88) and Sweden (0.90).

I1.B Performancein International Athletic Events

One criterion in the choice of indicators used in this paper to measure nationd
athletic performanceisto sdect variables that alow for the widest possible sat of
countriesin our dataset. Therefore, we use the results of the Summer Olympics and the
Women'sWorld Cup.  We use two variables reflecting the outcomes of the 2000
Sydney Olympics and two variables indicating performance in the 1999 Women's World
Cup. Thetwo Olympic variables are Medals, which is the number of Olympic medds
won by women, and Medal Points a point-weghted measure of the number of Olympic
medals won by women, where agold medd counts as 5 points, asiiver medd as 3 points,

and abronze medd as 1 point.° The two messures reflecting the outcome of the 1999

rest of this paper are virtually identical to those obtained by replacing Labor Ratio with an average of the
labor force participation ratesin 1979, 1989 and 1999.

% Grimes, Kelley and Rubin (1974), Levine (1974), and Bernard and Busse (2000) do not distinguish across
types of medalswhile Ball (1972) used weights of 3, 2 and 1 for gold, silver and bronze, Johnson and Ali
(2000) used an ordered probit model and Kuper and Sterken (2001a) ran separate regressions for each type
of medal. While counting medalsin most cases is straightforward, some clarification is worth noting. A
team medal counts as one medal for acountry. A medal in mixed doubles badminton counts as a medal for
awoman (thereis no mixed doublesin Olympic tennis). In several events (especially Judo) there wereties



Women's World Cup competition are Cup99, a dummy varigble that takes the value of 1
if acountry qudified for the 1999 Women's World Cup and otherwise equals 0, and
Cup99Points, avariable that adds to the values of Cup99, for the sixteen countries that
quadified for the Women's World Cup, the number of points earned in competition,
where awin isworth 3 points, adraw isworth 1 point and alossisworth O points.

Someinitid datigtics showing the rdationship between Labor Ratio and each of
the four measures of internationd athletic performance are presented in Table 1. Each
row of this table represents the sum of the vaues of Medals, Medal Points Cup99, and
Cup99Poaintsfor the set of countriesin one of the quartiles of LaborRatio. Note that the
vauesof LaborRatio that define the quartiles differ somewhat between the 149 countries
that competed in the Sydney Summer Olympics for which we have complete data and the
54 countries that were involved in the 1999 Women's World Cup competition for which
we have complete data.’

Medals were awarded to women from 59 different countries at the 2000 Summer
Olympicsin Sydney. We have data on labor force participation rates, and other
regressors used in our subsequent analysis, for 55 of these countries, aswel asfor 94
other countries whose women participated in Sydney but did not win any medds® Table

1 shows that the countries that had values of LaborRatio in the lowest quartile (that is,

and each medal was counted — for example, two bronze medals were awarded in Women'’ s Extra

Lightweight Classin Judo, one to a Belgian woman and one to a German woman, and this was recorded as
abronze medal for each country.

" The 54 countries used in the analysis of the World Cup represent 53 countries that attempted to qualify for
World Cup plus the United States that, by virtue of being the host country, was automatically awarded one
of the 16 qualifying slots. As discussed below, 6 other countries that competed in the World Cup
qualifying rounds (but not the World Cup itself) could not beincluded in our analysis because of missing
data.

8 The four countries whose women won medals but for which we do not have complete data are Cuba,
North Korea, Taiwan, and Y ugoslavia.



between 0.22 and 0.56) won about one-seventh the number of medas of the countriesin
the next highest quartile (which had vaues of LaborRatio between 0.56 and 0.73), about
one-tenth the number of medas won by countries in the third quartile (which had vaues
of LaborRatio between 0.73 and 0.84), and about one-eghth the number of medaswon
by countriesin the highest quartile (which had values of LaborRatio between 0.84 and
1.01). The disparity across quartilesin the sum of the values of Medal Pointsiseven
more pronounced, especialy when comparing the lowest quartile to the two highest
quartiles. Onereflection of thisis that women from countriesin the lowest quartile won
20 gold medas while women from countries in the third quartile won 47 gold medds and
women from countries in the highest quartile won 42 gold medals.

The rdative shortfdl in performance among countriesin the lowest quartile of
LaborRatio is aso apparent in the two variables related to the 1999 Women's World
Cup. Only two countriesin the lowest quartile of this set of 54 countries (Brazil, the
country at the 251" percentile in terms of the value of LaborRatio, and Mexico), and two
countries in the second quartile (Nigeriaand Italy) qudified for the competition in 1999,
with the other twelve teams that qudified coming from countries with vaues of
LaborRatio above the median vaue of 0.67. Teams from countriesin the highest quartile
earned, collectively, the most points. This reflects the fact that more teams came from
this quartile than any of the lower ones aswell asthe fact that the average number of
points earned by ateam from this quartile was larger than the average number of points
earned by ateam from any of the lower quartiles.

The U-shaped relationship between LaborRatio and income per capita suggests

that the set of countriesin the quartile with the highest vaues of LaborRatio are drawn



from both the richest and the poorest countries in the sample. The patterns presented in
Table 1 are dl the more siriking since they do not control for per capitaincome, an
important determinant of the success of acountry’s athletesin internationa sporting
events. In the next section we investigate the effect of LaborRatio on the success of a
country’ s women in the Summer Olympics, controlling for income per capitaas well as

other factors.

[11. Labor Force Participation and Olympic Success

The Summer Olympics draws participants from more countries than any other
sangle ahletic event. The athletes at the 2000 Sydney Summer Olympics represented 199
countries and territories. WWomen represented 38 percent of the 10,651 athletes at the
Sydney Games. Out of the 290 events at the 2000 Summer Olympics, 118 events (41
percent) were exclusvely for women.

The success of a country’ s women at the Summer Olympics can be explained by a
number of factors. The focus this paper is whether this success reflects the rdative
economic opportunities of women in acountry’s labor market, as indicated by its value of
LaborRatio, and our empiricd specificationsincludesthisvariable. We dso include a
variable that measures the success of a country’s men in the Olympics. Thisvariable
helpsto control for arange of unobserved factors that reflect the overal commitment of a
country to Olympic sports. As explained in more detail below, this variable takes
different forms, depending upon the empirica specification, in order to match it to the
particular test for women's success in the Olympics.  Findly, al specifications aso

include two other variables that have been shown in the research cited above to be



important determinants of the overal success of a country’ s athletes at the Summer
Olympics. The logarithm of a country’s population between the ages of 15 and 64 in
1999 (InPop) reflects the 9ze of theinitid pool of talent from which dlite athletes are
drawn. We dso include the logarithm of a country’ sincome per capitain 1999
(InGDPcap) as another regressor since the quality of the pool of potentia athletesisa
function of the overd| physicd wdl-being of the country’s population as well asthe
resources devoted to ahletic pursuits, both of which are likely to be positively correlated
with income®

Table 2 includes three different sets of tests of the influence of LaborRatio on the
success of a country’swomen at the 2000 Summer Olympics. Thefirs tests
(Regressons 1 — 3 in Table 2) are probit regressions in which the dependent variable
distinguishes between countries whose women won at least one medal and those
countries whose women won no medas. In these regressions, the variable AnyMen,
representing the success of a country’s men at the Olympics, is aso dichotomous, taking
the value 1 if any men from a country won ameda and otherwise taking the value 0. The
next tests (Regressions 4 — 6 in Table 2) are tobit regressions in which the dependent
vaiableis Medals, described above. These regressions include the regressor MedalsMen,
representing the number of medals won by a country’s men. The final three regressons
presented in Table 2 (Regressions 7 — 9) also use tohit, but in this case the dependent
varigble is Medal Pts, described above. These regressions include a variable representing
the medal points earned by a country’s men, Medal PtsMen.

The sgnificance of the contral variables, INnGDPcap, InPop, and the variables

representing the success of a country’s men in the Olympics, on the probability of a

° A dataappendix at the end of the paper discusses the variables used in the analysis.
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country’ swomen winning at least one medd, on the number of medaswon by a

country’ swomen, and on the weighted value of the number of medas won by a country’s
women is demonstrated in columns 1, 4 and 7, respectively, of Table 2. In each case, the
coefficients on al three of the variablesincluded in the regressons are highly sgnificant,
with p-values less than 0.02 for dl coefficients.

Our main interest, however, in on the regressons that include LaborRatio. The
results presented in columns 2, 5 and 8 augment those in columns 1,4, and 7,
respectively, with this varigble. In each of these three regressions, the coefficient on
LaborRatio is sgnificant, with p-values of about 0.01 or better.

The point estimate of 10.08 in the tobit regresson on the number of medalswon
(Column 5) suggests that women from a country at the 75 percentile of LaborRatio
earned 2.82 more medals than their sisters from a.country a the 25" percentile solely by
virtue of the difference in the relative |abor force participation rates (snce 2.82 = 10.08 x
(0.84-0.56)). Thisisanotable amount since there were 21 countries whose women
won only 1 medal and another 24 whose women won between 2 and 8. Thisisaso
comparable to the ceteris paribus effects of population and income per capita since the
differences between the estimated numbers of medas won by women from a country a
the 75™ percentile and a country at the 251" percentile for these two variables are 2.96 for
income per capitaand 3.67 for population.

Column 8 of Table 2 present an estimate of the effect of Labor Ratio on the meda
points earned by women. This estimate suggests that women from a country that has a
vaueof LaborRatio at the 751" percentile value will earn 8.01 more medd points (28.59 x

(0.84 — 0.56)) than women from a country that is otherwise identical but for having a

11



vaueof LaborRatio at the 25™ percentile value. The comparable estimates for the
differences between the estimated numbers of medd points won by women from a
country at the 75" percentile and a country at the 251" percentile of income per capita and

population are 7.60 and 10.20, respectively.

I11.A Robustness

One possible concern with these resultsis that our messure of the integration of
women in the workforce, LaborRatio, is serving as a proxy for other features of a
country. For example, we may suspect that those countries that have a higher proportion
of women in the [abor force may aso have a greater presence of women in the
government. In this case, it may be that a higher representation of women in government
is associated grester support of women's athletics and this, in turn, contributes to the
performance of a country’s women in the Summer Olympics. In addition, we may
suspect that a higher relative labor force participation rate reflects alower fertility rate,
which means that more young women have the opportunity to participate in sports rather
than raise children.’®  This could aso contribute to the success of a country’ s women at
the Olympics.

We test for the robustness of Labor Ratio to the presence of these variables by
augmenting the specification discussed above with two variables, the percentage of

women in dl levels of a country’s government, WomenGov, and the fertility rate of

101n fact, augmenting the relative labor force participation rate equation presented in Section |1 with the
variables WomenGov and Fertility described in the next paragraph resultsin the estimated rel ationship

LaborRatio = 2.87— 050 InGDPcap + 0.03 InGDPcap? + 0.004 WomenGov — 0.04 Fertility
Thisregression isrun on datafrom 146 countries and the R? is 0.22. All the coefficientsin this equation
are significant at better than the 95 percent level of confidence.



women in acountry, Fertility. * These results are reported in Columns 3, 6 and 9 of
Table 2. In each case, the coefficient on LaborRatio is smaler when WomenGov and
Fertility are included in the regression, confirming, to some extent, our concern.
However, the p-vaues on the coefficient on LaborRatio are 0.035, 0.027 and 0.08 in the
regressonsin columns 3, 6, and 9, respectively, showing that LaborRatio has a
sgnificant effect on the probakility of a country’s women winning at least one medd, on
the number of medas won by a country’ s women, and on the weighted vaue of the
number of medas won by a country’ s women, even when including these two variables.
We adso conducted robustness tests by including three different dummy variables,
one denoting countries that were members of the former Soviet Union, one denoting
other countriesin Eastern Europe, and one denoting the host country, Austrdia®? Ina
tobit regresson of the number of medals won by a country’ s women that includes these
three dummy variables, as wdl as those included in the specification in Column 6 of
Table 2, the coefficient on LaborRatio is 8.32 (which islarger than the vaue of the
coefficient reported in Column 6) and its p-valueis 0.017. Thisincressein the value of
the coefficient on Labor Ratio with the incluson of these three regiond dummy variables
aso occursin atobit regression in which the dependent variableis Medal Pts. In this
case, augmenting the specification reported in Column 9 with the three regional dummy

variables resultsin an estimated coefficient on Labor Ratio of 21.82, with a p-vadue of

M The effect of LaborRatio on the probability of acountry’s women winning any medals, on the number of
medals won by a country’ s women, or on the number of medal points earned by a country’swomenis
virtually the same whether we use WomenGov or, alternatively, the percentage of women in ministerial

level positions or the percentage of women in sub-ministerial positions, two other variables available in the
Human Devel opment Report.

12 Grimes, Kelly and Rubin (1974), Bernard and Busse (2000), Johnson and Ali (2000), and K uper and
Sterken (2001a) control membership in the former Soviet bloc and whether a country is hosting the games.
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0.058. A probit regression like the one presented in Column 3 that drops Austrdiaand
aso includes two dummy variables, one for Eastern European countries and another for
countries that were former members of the Soviet Union, yieds a point estimate of 2.57

for the coefficient on LaborRatio, with a p-vaue of 0.03.

[11.B Individual Eventsversus Team Events

We close this section with an investigation of whether the effect of LaborRatio on
the number of medals won by women differs across team and individua events. There
were 260 medals awarded for individua events to women from the 149 countries
included in our data set, and 100 medals awarded to teams that included women. Table 3
presents tobit regressions in which the dependent variable is either the number of medals
won by women in individud events (in Columns 1 and 2) or the number of medals won
by teams that included women (in Columns 3 and 4). Thus, these regressions teke the
form of those presented in Columns 5 and 6 of Table 2.

The results presented in Table 3 suggest that thereisa dightly larger effect of
LaborRatio on the number of medas won by women in individua events than on the
number of medas won by women in team events, but this difference is not Satisticaly
ggnificant. The coefficient on LaborRatio is ggnificant at better than the 97 percent
level in the regressions reported in Columns 1, 2 and 3. Only the resultsin Column 4 fail
to present a ggnificant coefficient for LaborRatio. But in thisregresson, the F-test of the
joint significance of the coefficients on Labor Ratio and Fertility has a p-vaue of 0.03,

while the p-vaues for the individua coefficients are 0.12 and 0.09, respectively.

In addition, we also used adummy variable that indicated whether a country was predominantly Muslim
and found that thiswas insiginificant and itsinclusion did not alter the estimated effect of LaborRatio.

14



We next turn to an analysis of relative labor force participation rates on the
outcome of an event that includes only team competition, the Women's Soccer World

Cup.

V. Labor Force Participation and the Women's World Cup

Like many other team sports, recent years have seen an increase in women's
participation in soccer. Onereflection of this was the indtitution of the Women's World
Cup in1992. In the run-up to the third Women’s World Cup, which was held in the
United States in 1999, nationa teams from 59 countries and territories competed for the
fifteen available dotsin the competition.*

In this section we demondtrate that the relative labor force participation rate isa
ggnificant determinant of both the likelihood of awomen’s nationa soccer team
quaifying for one of the available dots in the Women's World Cup competition in 1999
and the performance of those 16 teams that participated in the World Cup. This effect
holds while controlling for factors smilar to those that determine the success of a
country’ swomen in the Olympics, including population and income per capita. In
addition, we may think that some countries are more devoted to soccer than others, so we
aso include as aregressor adummy variable indicating whether a country’ s men’s socoer
team qudified for the 1998 World Cup (Cup98Men).

The firg four columns of Table 4 present probit estimates of the likelihood of a
country’ s team qualifying for the 1999 Women's World Cup. The countriesincluded in

the analys's include those that competed for adot in the World Cup and for which we

13 The United States, as host country, was automatically awarded one slot.
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have complete data. The United States, which autometically qudified for adot, is not
included in these estimates. The estimatesin Columns 1, 2 and 4 do not include North
Korea, acountry that did qudify for the 1999 Women's World Cup, since thereis no
available data on itsincome per capita. To check for the possible influence of North
Korea on the results, Column 3 presents a specification without income per capitawhich
does include an observation for North Korea.™

The estimate presented in Column 1 includes the control variables InGDPcap,
InPop, and Cup98Men. The p-vaues of the coefficient on InPop and InGDPcap are
0.004 and 0.099, respectively, while the coefficient on Cup98Men is not significant. The
estimate presented in Column 2 introduces Labor Ratio, and the coefficient on this
varisbleisasignificant a better than the 99 percent level of confidence. The pseudo-R?
of the regresson rises from 0.21 to 0.37 with the incluson of LaborRatio. Furthermore,
theincluson of Labor Ratio makes the coefficient on InGDPcap inggnificant. We drop
InNGDPcap from the specification in the estimate reported in Column 3, which dlows us
to include North Korea as an observation. In this case, the coefficient on LaborRatio has
ap-vaueof 0.001. Theresults presented in Column 4 show that the significant effect of
LaborRatio on the probability of a country’s team qudifying for the World Cup is robust
to theincduson of WomenGov and Fertility in the regression, with a p-vaue of the
coefficient on LaborRatio equa to 0.009 in this case.

Columns 5 through 8 of Table 4 presents tobit estimates in which the dependent

variables is Cup99Points (which represents 1 + the number of points earned in World

14 Six other countries and territories that competed in tournaments to qualify could not be included because
of alack of data on population. These include Guam, Taiwan, Martinique, Puerto Rico, Tonga, and
Western Samoa. Hong Kong does not have data on the percentage of women in government, so it is not
included in the regressionsin Columns 4 and 8 of Table 4.
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Cup Competition, as discussed in Section 11).1° LaborRatio is asignificant determinant
of this variable, as shown in the results in Columns 6 through 8, with p-vaues of less
than 0.01 in dl three cases. Theinclusion of LaborRatio raises the pseudo-R? from 0.12
(as shown by the resultsin Column 5) to 0.21.1°

The effect of LaborRatio on the number of points earned in World Cup
competition is aso evident when we regtrict the sample to the 16 teams that qualified for
the event in 1999. We regress the number of points won by ateam that participated in
the World Cup (i.e. Cup99Points— 1) against LaborRatio, Cup98Men and InPop,
dropping INGDPcap and WomenGov as regressors since data on these variables are not
available for North Korea. The estimated relationship is

(Cup99Points—1) = -81.86 + 34.76 LaborRatio + 7.60 Cup98Men + 3.35InPop
(22.21) (13.92) (4.26) (1.12)

where robust standard errors appear in parentheses below the coefficient vaues, bold
represents a coefficient sgnificant at better than the 95 percent leve of confidence, and
itdic represents a coefficient significant at between the 90 percent and 95 percent levels

of confidence. The R of thisregression is 0.50. Figure 3 presents avisua depiction of

15 Adding 1 to the number of points earned in World Cup competition enables us to distinguish between
Mexico and Denmark, two countries whose teams qualified for the World Cup but lost all their games, and
other countries whose teams did not qualify for the World Cup.

16 Asarobustness check of both the probit and tobit estimates, we augmented the specifications that include
WomenGov and Fertility with two dummy variables, one representing countries that were members of the
former Soviet Union and one representing countries that are predominantly Muslim. The coefficient on
LaborRatio is6.67 and its p-value is 0.014 in aprobit regression that includes these two dummy variables
aswell asthe other variables included in the specification reported in Column 4. A tobit regression that
includes these two dummy variables as well as the others included in the specification of Column 8 hasa
coefficient on LaborRatio of 45.93 with ap-value below is0.001. In neither case are the dummy variables
significant.
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the ceteris paribus effect of LaborRatio on the number of points earned in the 1999
Women's World Cup with a partia regression leverage plot of this rdlationship.'’

The pattern of significance of the other variablesincluded in Table 4 bears
mention. Thereisasgnificant effect of Cup98Men in the tobit regressions, with p-vaues
of 0.07, 0.02 and 0.02 in the estimates reported in Columns 6, 7, and 8, respectively. The
importance of this variable isless pronounced in the probit regressons. Populationisa
ggnificant determinant of the number of points earned by teamsin World Cup
competition in al specifications reported in Table 4. The coefficient on WomenGov is
ggnificant at the 93 percent leve of confidence in the regression reported in Column 4,
and at better than the 99 percent level of confidence in the regression reported in Column
8. Neither the estimates in Column 4 nor those in Column 8 include a significant effect
of Fertility. Interestingly, the estimate in Column 4 of Table 3 dso did not indicate that
Fertility isaggnificant determinant of the number of medals won by teamsin the
Summer Olympics, athough there is a Significant effect of this variable on the number of
individual medals. Perhapsthisislinked to the fact that the average age of womenin
individua sports, like swimming or gymnadtics, islower than the average age of women

in team sports.

1" These countries (and their three-letter codes used in Figure 3) included Australia (AUS), Brazil (BRA),
Canada (CAN), China (CHN), Denmark (DNK), Germany (DEU), Ghana (GHA), Italy (ITA), Japan (JPN),
North Korea (PRK), Mexico (MEX), Nigeria(NGA), Norway (NOR), the Russian Federation (RUS),
Sweden (SWE), and the United States (USA).
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V. Conclusion

This paper demongtrates a link between an economic and socid festure of
countries, the relaive labor force participation rate of women, and a high-profile
characteridtic, the performance of women in international sports competitions. Countries
in which women participate more fully in the |abor force tend to be ones whose women
performed better in the Sydney Summer Olympicsin 2000, and whose women' s teams
both were more likely to qualify for the 1999 Women’s World Cup and performed better
inthis event. This effect holds when contralling for factors shown, in other research, to
determine national Olympic success, like income per capitaand population. In addition
to these variables, we dso control for the athletic success of a country’s men, the rate of
participation of women in government and the fertility rate.

These demondirated satistica relationships, between relative labor force
participation and athletic success, are silent asto causes. It is reasonable to conjecture,
however, that societies in which women have greatere economic opportunities are ones
that enable athleticdly tdented women to reach their full potential. 1n these societies,

women are more likely to be able to succeed in both work and play.
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Data Appendix

Olympic Medals. CBS SportsLine.com. See
www.chs.sportdine.com/u/olympi cs/2000/medal tracker/medal count.htm and
http:/Mmmww.d am.cal2000GamesM edal shome html

World Cup Performance: Women's Soccer World Online. See
Www.womensoccer.com/wwecup99/wweresultsiwwescores.html

Fertility Rates. From World Development Indicators 2001 CD-ROM.

GDP per capita: 1999 values, a PPP rates, in 1999 dollars values, from World
Development Indicators 2001 CD-ROM.

Population Aged 15— 64: In 1999, from World Development Indicators 2001 CD-ROM.

LaborRatio: 1999 vaues, Femde labor force activity rate (measured as % of femde
population ages 15-64) divided by Mde labor force activity rate (measured as % of mae
population ages 15-64), from World Development Indicators 2001 CD-ROM. Vauesfor
1979, 1989 and 1994, mentioned in footnote 5, are dso obtained from this source.

Women in Gover nment: Percentage of women in government at dl levels including

elected heads of state and governors of central banks. 1996 vaue. From Human
Development Report 1999 CD-ROM.
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Table 1: Labor Ratio Quartilesand Women’s Athletic Performance M easur es

2000 Sydney Summer Olympics 1999 Women’s World Cup
Quartile (n=149) Medals | MedalPoints Quartile (n=53) Cup99 | Cup99Paints
| (0.22 < LaborRatio<0.56) 14 28 | (0.38 < LaborRatio<0.54) 2 15
Il (0.56 < LaborRatio<0.73) 99 279 Il (0.54 < LaborRatio<0.67) 2 13
[11 (0.73 < LaborRatio<0.84) 138 404 [11 (0.67 < LaborRatio<0.82) 5 39
IV (0.84 < LaborRatio<1.01) 109 357 IV (0.82 < LaborRatio<1.01) I 57
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Table 2: Women’s Olympic Performance

Probability of Women Winning at

Number of Medals Won by Women:

Medal Points Won by Women;

Least One Medal: Probit Analysis Tobit Analysis Gold=5 pts, Silver=3pts, Bronze=1 pt:
Tobit Analysis
Regression No. 1 2 3 4 5 6 7 8 9
Variable a s.e. a S.e. a s.e. a s.e. a s.e. a S.e. a s.e. a S.e. a S.e.
LaborRatio 257 | 103 | 2.24 | 1.06 10.08 | 335 | 7.74 | 346 2859 11.10 | 20.05 | 11.35
InGDPcap | 0.37 | 010 | 049 | 012 | 0.35| 017 | 1.04 | 033 | 1.28 | 0.34 | 041 | 044 | 257 | 107 | 3.29 | 112 | 006 | 146
InPop 047 | 010|061 | 012 | 066 | 013 [ 1.62 | 036 | 199 | 039 | 198 | 040 | 446 | 117 | 553 | 130 | 5.32 | 132
AnyMen 1.12 | 030 | 0.90 | 0.32 | 0.73 | 0.38
MedalsMen 0.63 | 0.05| 0.56 | 0.06 | 0.54 | 0.06
Medal PtsMen 0.69 | 006 | 0.62 | 0.06 | 0.61 | 0.06
WomenGov 0.03 | 0.03 0.10 | 0.07 030 | 0.23
Fertility -021| 0.14 -1.29 | 051 -4.73 | 167
Pseudo R? 047 0.51 0.53 0.30 0.32 034 0.24 0.25 0.26
No. of obs. 149 149 146 149 149 146 149 149 146

Bold = Significant a 95% levd; Italic = Sgnificant at 90% leve

Definition of Variables:

LaborRatio — Female labor force activity rate (measured as % of female population ages 15-64) divided by Made labor force activity
rate (measured as % of male population ages 15-64), 1999 vaue.
INGDPcap — GDP per capitain 1999, at PPP rates, in 1999 US dollars.

InPop — Population Aged 15 — 64 in 1999.
WomenGov — Percentage of women in government at al levels, including eected heads of state and governors of centra banks, in

1996.

Fertility— Fertility rate.
AnyMen — 1if any medaswon by men from a country, else 0.
MedalsMen — Number of medas won by men from a country.

Medal PtsMen — Number of meda points (gold=5, slver=3, bronze=1) won by men from a country.
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Table 3: Women’s Olympic Individual Medals and Team Medals

Number of Medds Won by Women in

Number of Medas Won by Women's

Individud Events. Tobit Andyss Teams Tobit Andyss
Regression No. 1 2 3 4

Variable a s.e. a s.e a s.e a s.e.
LaborRatio 7.88 2.59 6.11 2.66 7.11 2.97 5.10 3.28
INGDPcap 0.97 0.26 0.30 0.34 0.95 0.27 0.52 0.34
InPop 1.56 0.30 151 0.31 0.74 0.28 0.76 0.30
MedalsMen 0.37 0.04 0.36 0.04 0.21 0.04 0.20 0.04
WomenGov 0.05 0.05 0.04 0.05
Fertility -1.04 0.39 -1.08 0.64

Pseudo R 0.32 0.33 0.39 0.40

No. of obs. 149 146 149 146

Bold = Sgnificant a 95% leve; Italic = Sgnificant a 90% leve
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Table4: Women'sWorld Cup

Probability of Qualifying for the World Cup

Points Earned in World Cup:

(USA Excluded): Probit Analysis Tobit Analysis
Regression No. 1 2 3 4 5 6 7 8
Variable a s.e a s.e a s.e a s.e a s.e a s.e a s.e a s.e
LaborRatio 572 | 201 | 6.01 | 1.82 | 6.70 | 255 50.81| 1621 | 51.88| 14.31 | 44.15| 11.78
InGDPcap 0.29 | 017 | 020 | 017 037 | 036 | 261 | 1.36 | 1.07 | 110 -1.10 | 207
InPop 046 | 016 [ 061 | 018 | 053 | 015 | 091 | 028 | 524 | 151 | 522 | 130 | 475 | 1.20 | 5.17 | 117
Cup98Men 003 | 046 | 071 | 059 | 088 | 051 | 083 | 066 | 069 | 414 | 828 | 445 | 904 | 3.73 | 10.37| 417
WomenGov 0.06 | 0.03 0.58 | 0.20
Fertility 041 | 045 -097 | 257
Pseudo R? 0.21 0.37 0.32 0.43 0.12 0.21 0.19 0.26
No. of obs. 52 52 53 51 53 53 54 52

Bold = Significant at 95% leve; Italic = Sgnificant at 90% level
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