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Abstract

This paper examines Asian exceptionalism at the Olympics. Northeast Asian countries
conform to the statistical norm while the rest of Asia lags, but this result obscures underlying
distinctions. Asian women do better than men. Non-Northeast Asia’s relative
underperformance is due to the men. Asian performance is uneven across events, finding
more success in weight-stratified contests, perhaps due to the fact that competition is more
“fair” physiologically. The models imply that China, Japan, and South Korea will place
among the top ten medaling countries at the 2016 Games, while China will continue to close
the medal gap with the United States.
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The Olympic Games are arguably the most global organized sporting event on earth
and hosting the games—whether Tokyo in 1964, Seoul in 1988, or most recently Beijing in
2008—can powerfully convey that an emerging power has arrived on the world stage.* As
we look to the future, this message appears to be extending to an entire region: Pyeongchang,
South Korea is scheduled to host the 2018 Winter Games, followed by Tokyo once again in
2020, and either Beijing or Almaty, Kazakhstan in 2022.

But the Olympics have not always been this way. Given the aristocratic perspective of
its founders, it is perhaps not surprising that at the first modern Games in 1896, of the 14
participating nations that took home medals, all were European, American, or Australian men.
Even immediately after World War 11, the Summer Games and, especially, the Winter Games
were still predominantly a showcase for European male athletic talent: At London and St.
Moritz -1948, European or American men constituted 62 percent and 82 percent of total
athletic participants, respectively. Tokyo’s hosting of the 1964 Summer Games was notable
not only because it highlighted Japan’s rebirth after the devastation of World War II, but
because it was also the first non-European or ex-European colony to host the Games.

Asian participation and performance have mirrored the broad patterns of
internationalization at the Olympics over the past century.? In 1912, Japan became the first
Asian country to make an appearance at the Games, followed by the Philippines in 1924, and
Burma (Myanmar), China, Singapore, and South Korea in 1948 (Appendix Table 1).% In the
post-War period, Asian athletic prowess continued to rise along with its growing economic
power. Since the early 1980s, Asian competitors have made up roughly 11 — 15 percent of the
total participating athletes at the Summer Games (figure 1), and between 7 — 12 percent at the
Winter Games (figure 2). Over time, however, Asian competitors have achieved greater
success reaching the medal stand: at Los Angeles 1984 Asian athletes accounted for 12

percent of medals (and 14 percent of gold medals), but by 2008 they were claiming 19

! The Summer Games are officially known as the “Games of the nth Olympiad,” and the
Winter Games are the “nth Winter Olympics.” For expository convenience we will follow the
colloquial practice of referring to them as the Summer Olympics and Winter Olympics.

% This study includes 18 Asian countries in two groupings. “Northeast Asia” consists of China,
Japan, and South Korea. “Other Asia” consists of Cambodia, Hong Kong, Indonesia, Laos, Malaysia,
Mongolia, Burma/Myanmar, Nepal, North Korea, Philippines, Singapore, Taiwan, Thailand, Timor-
Leste, and Vietnam.

® During the period of Japanese colonialism, some Korean athletes competed for Japan (see
Ok and Ha 2011).



percent of total medals and 27 percent of the gold medals (figure 3). The improvement is
even more striking in the Winter Games, with Asian athletes going from earning only a single
medal in 1988 to 30 medals (12 percent of the total) in 2010 (figure 4).

Another aspect of that success is growing pluralism among Asian delegations. At
Rome 1960, Japan took home 18 of 20 medals awarded to Asian countries, but by the 1980s
both China and South Korea had also become formidable Olympic contenders. While these
three Northeast Asian countries historically account for a lion’s share of Asian medals (table
1), other Asian countries have consistently fielded about a quarter of total Asian athletes and
claimed 13-16 percent of Asian medals won since the 1990s at the Summer Games (figure 5),
although Asian pluralism at the Winter Olympics is still far more limited.* Moreover, Asian
female athletes have since made enormous strides from the first post-War Games, where only
a single woman from an Asian country (South Korea) competed athletically at London 1948.
Women have become a prominent and extremely successful component of Asia’s overall
performance at the Olympics (see Figures 1-4).

There is a growing body of empirical research on the Olympics: Some of this work
(Bernard and Busse 2004, Johnson and Ali 2004, Lui and Suen 2008) has tested the
determinants of total NOC medal outcomes at the Summer Games. Other researchers (Klein
2004, Leeds and Leeds 2012, Lowen, Deaner, Schmitt 2014, Noland and Stahler 2014)
studied female athletic inclusion and success specifically. A third group of researchers have
statistically modeled outcomes for individual sports (Balmer, et al. 2001, 2003, Tcha and
Pershin 2003, Otamendi and Doncel 2014). However, while there is a fair amount of
scholarly work devoted to the study of Asia’s experience at the Olympic Games (See, for
example, a compilation of work in Kelly and Brownell 2011), the empirical exploration of the
region’s historical performance at the Olympics is very limited. Hoffmann, et al. (2004) built
econometric models and predicted medal counts for ASEAN competitors as far out as 2050.
In Tcha and Pershin’s (2003) study of sports-specific outcomes, the researchers included a

dummy for Asian countries and found that being an Asian competitor negatively correlates

* For example, at the London 2012 Summer Games, 11 of the 18 Asian countries in our study
won medals, including North Korea (6 medals), Mongolia (5 medals), and Thailand (3 medals). At
the Sochi 2014 Winter Games, while a near-record-high number of participants competed from ten of
the eighteen Asian countries— including the notable entry of Timor-Leste —the winner’s podium was
still reserved exclusively for Japan, China, and South Korea. The only other Asian country to win
Olympic medals at the Winter Games is North Korea, which won one medal in 1964 and one medal in
1992.



with success in swimming events, but is positively associated with weightlifting events.
Hematinezhad, et al. (2011) used neural networks to predict the success of participating
countries at the Asian Games, another mega-sporting event.

This paper builds on the existing literature on participation and performance in the
Summer Olympics to examine the issue of Asian exceptionalism.®> We find that, while in the
aggregate the Northeast Asian countries conform to the statistical norm and the rest of Asia
lags, these overall results obscure some interesting distinctions. Asian women generally do
better than men, and non-Northeast Asia’s underperformance relative to global norms is due
to the men, not the women.

Similarly, Asian performance is highly uneven across events. Both Northeast and
other Asia excel in badminton and table tennis, but do comparatively worse in water-based
sports. Asians also exhibit somewhat better in weight class-based events, perhaps due to the
fact that competition is more “fair” from a physiological standpoint.

Looking forward to the 2016 Summer Games, the models imply that China, Japan,
and South Korea will continue to place among the top ten medaling countries, and China will

continue to close the total medal gap with the United States.

Modelling Participation and Success at the Summer Games

Our study begins with an investigation of the historical determinants of athletic
participation at the Olympics. In this regard, previous research has focused on country size,
income level, and a selection of other socio-economic controls to predict how many athletes a
country ultimately sends to the Games.® Table 2 shows the determinants of an NOC’s total
share of Olympic participation at the Summer Olympics between 1960 and 2012 using the
basic vector of controls chosen for our medaling models (discussed below). Two dummies
have been added, Northeast Asia (China, Japan, and South Korea) and other Asia.

Regardless of estimation technique, per capita income, population, status as a current host,

status as a communist country, and average years schooling are all positive and significantly

® As a general matter, performance in the Winter Games is more idiosyncratic and in the case
of Asia is completely dominated by a few countries.

® See Noland and Stahler (2014) for a detailed discussion of the determinants of female
athletic representation, which also include proxies for a country’s education, health, urbanization, and
cultural/religious influence.



associated with participation. The coefficients on the Northeast Asia dummy are all
insignificant, but the coefficients on the rest of Asia are all significantly negative, i.e.
Northeast Asia conforms to the international norm, but the rest of Asia participates less than
would be expected on the basis of standard controls.

With regard to Olympic success, we build from the canonical model articulated by
Bernard and Busse (2004). Countries produce Olympic caliber athletes using people, money,

and some organizational capacity using Cobb-Douglas technology,

Tie = f(Nie, Yie, Aig),

where T is talent, N is population, Y is national income, A is organizational capacity, and the
subscripts i and t refer to country and year respectively. A country’s share of Olympic medals

is a function of talent, and a log function translation of talent into medal shares:

( medals;;

= M5 = o(T.).
ijedalsj) i = 8(Tit)

The following yields a specification for medal shares:

In Ay +71n Ny + 61n Y, —lnz T if M > 0,
M;, = Ji

0 if M, < 0.

Because national income can be expressed as the product of population and per capita income,

the previous condition can be restated as

V. — {C +alnNy;+BIn(Y/N); +d; +v; +€; if Mj, =0,
it — O lf Ml*t < 0;

yielding an estimatable model

Y
My =C+alnNy;+ fIn (ﬁ) + Host;; + Soviet;; + Planned;; + d; + v; +€;.,
it

where the NOC share of total medals won is a function of log population and GDP per capita,
together with dummy controls for Olympic host countries and whether it was a Soviet or
planned economy.

The Bernard and Busse story has intuitive explanatory power, and a country’s
aggregate economic resources alone appear a strong correlate of recent success for Asian

NOCs (Figure 6). However, we have strong reason to believe that there are other significant
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socioeconomic and geographic determinants of medaling in the error term €;, that are
collinear with the independent controls: for example, measures of income are also tightly
correlated with educational attainment. From the selection of possible control variables
shown in Appendix Table 2, we strip out correlates that offered little in the way of
explanatory power and specify our core model of Olympic success at the Summer Games
between 1960 and 2012:

(1) M;y = C+ BiInNj;+ 5 1n (%)t +f5 Edu;; + B4Eqdist; + Host;; +
l

PostHost;; + CommBloc;; + Boycott, + EG; + Dope;; + OAsia; + NEAsia; +

2012
t=1060 0t T Ei¢

Where our dependent variable M;, indicates an individual NOC’s share of total

medals won out of all medals available. Our independent controls include log GDP per capita

at PPP prices In (%) " logged population In N;;, average years of total schooling among the
L

15+ year-old population Edu;,, and geographical distance in degrees of latitude from the
equator Eqdist;. Additionally, we include dummy variables to control for whether an NOC
was the host of the Olympic games Host;; 'or hosted the previous Olympics PostHost;, , is
a member of the communist bloc CommBloc;;, and whether the NOC participated in one of
the major boycott years of 1980 and 1984 Boycott,.2 Motivated by the finding of an
extremely powerful “doping” effect for East Germany at the height of its Olympic prowess
(Noland and Stahler 2014), we add a control for East Germany between 1976 and 1988 which

proxies for a “doping” dummy Dope;,, as well as the East German fixed effect EG;.” Finally,

" In addition to the host dummy, we also tried a dummy variable for changing North-South
hemispheres thereby in essence competing out of season. The results were not robust.

® For a detailed accounting of the construction of this dataset, including the integration of data
on former Soviet economies, see the appendix of Noland and Stahler (2014).

° East Germany engaged in a comprehensive and invasive program of administering
performance enhancing drugs (PEDs) to its Olympic athletes, particularly female competitors (Franke
and Berendonk 1997, Hunt 2011, Ungerleider 2013). This program had a particularly pronounced
impact 1976-1988 when the country won an astounding share of female medals (Hunt 2011). For this
purpose, we estimate “doping” by giving East Germany observations a dummy which switches on in
1976, 1980, and 1988. We also separately control for the East German fixed effect, but this coefficient
is not reported.



we include both a dummy designating whether the NOC is a Northeast Asian country
NEAsia;, or an other Asian country OAsia;, as well as whether it is.

Due to a sizable shift in the composition of Olympic competitors after the fall of the
Soviet Union, as well as the expanded availability of control data, we also estimate
“enhanced” models to study the determinants of success between Madrid 1992 and London

2012.
2) My = C+ ByInNy+B,In (%)t +B; Eduy, + BLEqdist; +
L

PsLabRatio;; + B¢ In ImmStock;, + Host; + PostHost;; + CommBloc;; + OAsia; +

NEASiai + ?2%%92 51? + Eit

In addition to our standard controls, we also include a country’s labor force gender
ratio LabRatio;;, which was found to be a positive correlate of success in previous research
(Noland and Stahler 2014, Klein 2004), and the logged stock of foreign-born population
In ImmStock;, to test whether a country’s diversity plays any role in Olympic outcomes.

Table 3.1 — 3.3 show results for our core models and 3.4 — 3.6 show results for the
post-1990 enhanced models. Each subset is estimated three ways: a standard tobit model with
year controls, a tobit model which includes a lagged dependent variable to account for an
NOC'’s “legacy” effect, and a random effects tobit model. Across all subsets and
specifications, population, per capita income, average years schooling, and status as the
current host of the Olympics are significant and positive determinants of success, just as they
are for participation. In the post-1990 Games, a more evenly gender-balanced labor force also
correlates with Olympic medaling, and the stock of a country’s foreign born population is
weakly positive only in the random effects specification (3.6). However, as with respect to
the previous table on participation, the results indicate that Northeast Asia more or less
conforms to the international norm, while the rest of Asia encounters decidedly less success
in competition.

Next, we use specification 3.2 to generate predicted medal counts for Asian countries
at the Beijing 2008 and London 2012 Games (Table 4). For most countries the predictions
track the actual outcomes closely, especially for China and South Korea in both 2008 and
2012, Indonesia in 2012, and Thailand and Taiwan in 2008. However, our model does a bad
job of predicting Japan’s performance in these specific Games, tends to under predict
Mongolian prowess, and over predicts Vietnam. Figure 7 provides a more comprehensive

picture of our model’s predictive power using all available Asian performances from 1960 to



2012. In the top panel, we see that historical predictions for Northeast Asia are very accurate
in most cases (correlation of 0.93), with only Japan significantly undershooting predictions in
1988, 1996, and 2008, which includes the Seoul and Beijing Games.'® Non-Northeast Asian
countries are shown in the bottom panel. Mongolia’s actual performances have consistently
overshot predictions by a wide margin. Part of the explanation could be Mongolia’s past
communist legacy carrying over into its current performances. However, another explanation
could be a cultural background that fuels its sport-specific comparative advantage: every
medal Mongolia has ever won has been in a combat-related sport (wrestling, judo, boxing,
shooting). Only a small number of non-Northeast Asia country observations do worse than
model predictions. Many of these are Vietnam, which receives a powerful boost in the model
due to its status as a communist country, but has only claimed two medals in all performances
combined.

Lastly, we are interested in whether the determinants of success for Asian countries
significantly differ from non-Asian countries. In table 5, for both models of participation and
medaling we run dummy-continuous interaction effects on each control variable using our
Asia and Northeast Asia dummies. In terms of participation, GDP per capita, education and
the location of the Games in Northeast Asian venues appear to have an unusually large (and
positive) impact on the numbers of Northeast Asian athletes competing. The rest of Asia
appears to have an unusually low pay-off to income or population. Beyond this, there is little

evidence of a distinctive Asian way in terms of medal winnings.

Female Asian performance at the Summer Games

One of the most striking aspects about Asia’s performance at the Olympics is the
marked success of their female athletes, especially considering its initial failure to include
women athletes and the relatively low status of women in many Asian countries. Women
have taken home a higher share of medals (and especially gold medals) relative to their male
compatriots (see figures 1-4). The prominence of female medals winners is particularly true

for China, which has specifically targeted success in women’s events (Dong 2011). At

10 Japan’s unusually low medal haul at Beijing 2008 probably explains why it significantly
overshot predictions in 2012, as a very important explanator of current medal shares in these models
is a country’s medal share at the previous Olympics.



London 2012, Chinese athletes alone took home 58 percent of the total medals awarded to all
Asian NOCs in female events (figure 8).

In table 6, we test the determinants of female medal shares specifically.** As
demonstrated in past research, while women’s success is generally correlated with the same
factors as male success, certain country attributes such as educational levels and status as a
communist country are associated with significantly higher returns for women compared to
men (Noland and Stahler 2015). While there is some evidence that both Northeast Asian
women (in the full sample) and non-Northeast Asian women win comparatively fewer medals
than non-Asians in standard tobit models, the lagged dependent variable and random effects
specifications yield null results for both groups. Considering the past success of Northeast
Asian female athletes, it may come as a surprise that, empirically, these countries exhibit no
discernable difference from non-Asian countries on average. The null result on non-Northeast
Asian females in the majority of models is another surprising finding. Recall that in Table 3
we uncovered a consistent and statistically significant negative return to this country
grouping’s total medal shares (which includes male, female, and mixed events). Yielding null
results when women’s events are estimated alone implies that, where male athletes in non-
Northeast Asian countries may be underperforming given the model’s controls, female

athletes are not.'?
Sport-Specific Modeling

The analysis thus far has addressed participation and performance at the aggregate
level. But the Olympics involve an enormous range of competitions, and examination of
event-specific outcomes may yield additional insights.

Medal winnings have become increasingly dispersed among participating countries,
especially in the Games following the dissolution of the Soviet Union (Noland and Stahler

2015). However, the degree of medal winning dispersion in general, and specifically among

' In this and subsequent “enhanced model” specifications, omit the log of a country’s foreign
born population, which was not robustly correlated with medaling success.

12 To confirm this hypothesis, we ran regressions on specifications 6.1 — 6.6 replacing female-
event total medal shares with male-event total medal shares. Coefficients on the “Other Asia” dummy
were consistently negative for both male and female medal shares. However, the dummies were
statistically significant at 10 percent or below in 5 of 6 male medal share regressions, versus 2 of 6
female medal share regressions. This provides further evidence for negative returns to male athletes
but not necessarily for their female counterparts.



Asian countries, depends on the sporting category. Table 7 lists all sports at the Summer
Games as of 2012 ranked according to Asian prowess, from badminton, where Asian
countries accounted for 88 percent of the medals between 1960 and 2012, to equestrian and
triathalon where an Asian competitor did not medal in the period surveyed.™ There is
significant variation in the degree to which Asian countries have shared success in these
categories (see the “concentration of winnings” column).** For example, baseball/softball and
handball are dominated by Japan and South Korea, respectively but a more diverse group of
Asian countries have claimed victories in wrestling, judo, and weightlifting.

It has sometimes been argued that Asians are physiologically unsuited for certain
events. Basketball and the relative dearth of tall people among Asian populations spring to
mind. Table 8 reports results for the subset of events where competition is stratified by
weight: boxing, judo, taekwondo, weightlifting, and wrestling. Four of the five are
“combative” sports and several have a significant judged component in determining
outcomes.

As seen in Table 8, there is some evidence that since 1992 Asia has does better in
weight-stratified competitions. This result could be because something changed in the
composition and prowess of competitors over the past 25 years; where some countries have
incrementally added competitors to weight-based events, such as Thailand in weightlifting,
others have reduced their presence, such as South Korea in boxing. The discrepancy may also
be due to the change in the composition of non-Asian competitors like the Soviet Union,
which was a formidable adversary in boxing, weightlifting, and even judo, and likely left a
competition vacuum after its dissolution. Tellingly, after adding a “Soviet Union” dummy to

account for its prowess in the core specifications, the coefficients for Northeast Asia became

13 Japan earned a medal in an equestrian event at the 1932 Games, which is not part of our
sample.

 To estimate medal winning concentrations among Asian countries in each sport, we use a
modified version of the Herfindahl index. The Herfindahl index is commonly used in industrial
organization literature to calculate the degree of intra-industry concentration among firms. The

)\

L— | , where
<—>>

i is country, j is sport, and M is total medal counts. Higher values (bounded at 1) indicate higher
concentrations.

modified index proposed by Otamendi and Doncel (2014) can be written as ¥'!_; (



positive and statistically significant in both the tobit (8.1) and lagged dependent variable tobit
(8.2) specifications.™

In table 9 we take this analysis down to the level of specific sports. In this context,
table 7 should also serve as a cautionary tale: winnings in certain sports are highly
concentrated among a handful of dominant countries, and typically either China, Japan, or
South Korea will claim a large portion — or even all — of the total medals awarded to Asian
countries (rowing, modern pentathlon, table tennis, softball, etc.). In some cases (basketball,
football, etc.) there are only three medals available per year, implying that statistical variation
may be highly skewed by the idiosyncrasies of the few standouts. Therefore, we do not model
sports where an Asian country did not win a medal in the sample period or cases where we
have two-hundred or less usable observations from NOCs that participated in a given sporting
category.

We run regressions on each sport using our core vector of controls on all available
observations between 1960 and 2012. However, due to the significant data loss that would
result from including lagged dependent variables, as we do our preferred total medal share
model (3.2), we instead opt for a Poisson estimation using total-sport specific medals won as
the regress and no LDV control. There is significant variation among the socio-economic
determinants of success for each sport. For example, a country’s GDP per capita is strongly
positively associated with medaling in aquatics, cycling and sailing-- sports that require large
capital expenditures on equipment or facilitates-- but there no discernable correlation with
results in athletics. Being the Olympic host yields the strongest positive results in archery,
tennis, table tennis, badminton, and judged or semi-judged sports like boxing and
gymnastics.*®

Turning to Asia-specific results, in table 9 we report the coefficient and standard
errors for the Other Asia and Northeast Asia dummies. Northeast Asian countries excel in
sports such as archery, badminton, gymnastics, judo, and table tennis. In other cases, such as
water sports, both Northeast and other Asia underperform, which would corroborate findings
in Tcha and Pershin (2003). As expected, other Asia underperforms in most sports but

overachieves in badminton and table tennis, where Indonesia and Malaysia (badminton) and

1> The phenomenon is a weaker version of the boycott and quality of competition effect:
Noland and Stahler (2014) also found compelling evidence that competition vacuums effect
performance during major boycotts at the 1980/1984 Games. During boycott years, countries who
participated won significantly more medals than during non-boycott years.

18 For an extended discussion of the socio-economic determinants of individual sports
outcomes at the gender-specific level, see Noland and Stahler (2015).
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Singapore and Taiwan (table tennis) have won multiple medals. These event-specific results
also help support the results obtained in table 8: in specific events, Asians actually conform to
the global norm (taekwondo, weightlifting, and wrestling) or slightly underperform (boxing).
However, taken jointly as weight-based events, Asians and Northeast Asia in particular, do
comparatively better on average. The modest positive results reported in table 8, however,
still could be driven by better than expected performance by Northeast Asian athletes in judo.
In Appendix Table 3, we compare model-predicted outcomes with actual outcomes
for Asian countries at the London 2012 Games in fourteen sporting categories. As expected,
the predictive power of the model is weaker than total aggregate medal shares (see Table 5),
especially for sports like wrestling. But archery, gymnastics, and taekwondo are fairly
accurately predicted, which is encouraging considering these models appear useful even
without including the predictive power of a country’s last performance at the Games as a

regressor.

Medal Forecasts

A fairly consistent component of the literature on Olympic modeling is to apply
econometric results to make out of sample forecasts (Bernard and Busse 2004, Hoffman et al.
2004, Johnson and Ali 2004, Pfau 2006, etc.). In terms of total medals won at London 2012,
China (2", Japan (6™), and South Korea (9™) all performed strongly. With Asian economies
exhibiting relatively strong growth, and continuing to exhibit socio-economic changes such
as advances in per capita income and education, it is not unreasonable to expect that these
developments will be reflected in their performances at Rio 2016.

To forecast these outcomes, we compile projections on GDP per capita (in PPP) and
population growth for all available countries in 2016, the year of the next Summer Games in
Brazil, from the October 2014 update of the IMF’s World Economic Outlook (WEO)
database (IMF 2014a, 2014b)."" Total years of average education in the population is
extrapolated from the average linear growth rate between 2000 and 2010 in Barro and Lee
(2013) data. Status as a communist country and distance from the equator are held constant

from 2012, and the status of current host and post-host is updated to reflect that this will be

" In a January 2015 update of the WEO, the IMF reported significant downward revisions to
Russian GDP growth in 2015 and 2016 (IMF 2015). However, applying updated forecasts for Russia
do not affect our overall rankings forecasts.
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Brazil and Great Britain in 2016, respectively. The lagged dependent variable for 2016
forecasts is the country’s total medal share at the 2012 Games.

There are six available variants of the Summer Games medaling models in table 3: a
standard tobit model, a tobit model with a lagged dependent variable, and a random effects
tobit model, which are estimated both within the full 1960-2012 sampling period and the
“modern” 1992 — 2012 period. Forecasts were generated for the 2016 Games using the
Granger-Ramanathan (1984) method. Excluding an intercept, the in-sample predicted medal
shares from the six models are regressed against the actual observed medal share values,

placing the constraint that the coefficients add to one:

3) M_Actual;y = By M_hat3.1;;+ ..+ Bg M_hat3.6;; + €;;

If the resulting coefficient is negative, it is removed, and the model is re-estimated
iteratively until all remaining prediction models exhibit positive coefficients that sum to one.
These estimated coefficient values are then used as the weights to form the forecasts.'® In the
case at hand, the process yielded a combined forecast using models 3.2 and 3.5, which were
the lagged dependent variable tobit variations from the full sample and “modern” sample,

respectively.’® Where:
(4) M_HatWeighted;; = 0.197 * M_hat3.2;; + 0.803 * M_hat3.5;;

Because the exact number of medals to be awarded in Rio is unknown due to

added/dropped events, ties, and other factors, we report forecasted results for Asian countries

'8 In our case, one issue with the “modern sample”-predicted values is that, when applied to
the full sample, inclusive of observations before 1990, it amounts to assuming that the coefficients on
the year dummies are zero prior to 1990. Imposing this assumption generates relatively large residuals
for the pre-1990 observations and could thereby downwardly bias the weight put on “modern sample”
specifications. Alternatively, one could go through the Granger-Ramanathan process using all
specifications, but produce predicted values only on post-1990 data. Doing this yielded a 100 percent
weight on the “modern sample” lagged dependent variable tobit estimation. Ultimately, however,
differences across these two sets of forecasts were minimal, as are the differences in results if full
weight is placed on the “full sample” lagged dependent variable specification. In the interest of
brevity, these alternate results are not shown.

9'In this application, “modern” sample models do not include controls for the gender ratio or
the logged stock of the immigrant population.
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as percentages of total medals won (table 10).%> However, in the last column we also apply
these medal shares to the 962 medals awarded at the 2012 London Games to obtain forecasts
of the absolute changes in medals awarded.

According to 2016 forecasts, Northeast Asia will continue to improve its performance
at the Olympics. South Korea is forecasted to gain four additional medals compared to 2012’s
actual results; Japan will gain 3, and China 2. Moreover, in 2016 China will rise to take 9.4
percent of all medals available, up from 9.1 percent in 2012. The predicted gap between
China and first-place United States is now only a matter of one percent of total medals,
compared with 2012 actual results where the gap was 1.7 percent. Clearly, factors such as
China’s quickly rising income affect our results, but socio-economic changes within countries
over the last four years do not yet appear large enough to produce major medal ranking shifts.
Outside of Northeast Asia we see mostly stagnation in the performance of Asian countries,
though there is a slight increase in Taiwan’s predicted medal share from 2012. The model
predicts Vietham to move up significantly in the ranks and Mongolia to move down, but
these countries typically exhibit large residuals—i.e. the models’ ability to predict outcomes
for these two countries may be modest.

The top-20 ranked countries for 2016, along with the ranking of other Asian countries,
are shown in table 11 against the actual results at London 2012.2* China (2"%) and Japan (6™)
maintain their 2012 rankings, though Korea (10™) is bumped down one rung due to the
hosting advantage that propels Brazil from 15™ to 9" place. The key takeaway here is that,

even with Northeast Asia’s continued gains, rankings in general will not change much.

Conclusions

The fortunes of Asia in the Olympics mirror patterns of economic development over
the past century. Japan has led the way, and today participation and performance are
dominated by three large Northeast Asian countries: China, Japan, and South Korea.

Although these Northeast Asian countries exhibit unusually high returns on GDP per capita,

20 One issue with attaining 2016 forecasts using this method is that we do not know the
coefficient value for the 2016 year dummy. This is not a major issue for two reasons. First,
coefficients on year dummies for recent Olympic Games are very small and not statistically
significant from zero in the two models we have combined for forecasting purposes. We suspect 2016
will be similarly insignificant. Secondly, even though there could be some bias in model forecasts due
to disregarding the year dummy coefficient, the bias applies equally to all 2016 values and therefore
in ranked terms should not matter.
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education, and local host effects, in general Asian patterns of participation and success
conform to broad global norms—there does not appear to be a uniquely “Asian way.”

The overall results may obscure some interesting distinctions, however. In terms of
medaling, Northeast Asia appears to conform to the international norm, while the rest of Asia
lags. However, women from Asia perform as would be expected on the basis of the statistical
models; it is the non-Northeast Asian men who underachieve. Indeed, overall and even for
Northeast Asia, Asian women achieve better success on the medal stand than Asian men.

Likewise, these overall results mask some pronounced differences in performance
across events. Both Northeast and other Asia excel in badminton and table tennis, but do
comparatively worse in water-based sports. Asians also excel in weight class-based events,
perhaps due to the fact that competition is more “fair” from a physiological standpoint.

Looking forward to the 2016 Summer Games, the models imply that China, Japan,
and South Korea will continue to place among the top ten medaling countries. Due in part to
rapidly increasing income levels, China will continue to close the medal gap with the United
States, but may not yet overtake it. Although the rest of Asia continues to develop
economically, it will continue to lag behind in terms of medal hauls for the foreseeable future.
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Tables and Figures

Figure 1. Asia’s increased representation at the Summer Olympics
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Figure 2. Asia’s representation at the Winter Olympics
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Figure 3. Asia’s success at the Summer Olympics
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Figure 4. Asia’s success at the Winter Olympics
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Figure 5. Breakdown of Asian paticipants and medals at the Summer Games
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Figure 6. Relationship between total economic resources and Olympic success among
Asian NOCs
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Figure 7. Predicted Asian outcomes at the Summer Games, 1960 — 2012

Japan, China and South Korea at the Summer Games
# CHN

8 10
1 1

6
I

4
|

#JPN(2008)

Percent Total Medal Share [Actual]

N PN o eN #JPN(1988) Obs = 29
® KOR (1996) Corr = 0.93***
#KO
C) —
| | T T | I
0 2 4 6 8 10
Percent Total Medal Share [Predicted]
Other Asian Countries at the Summer Games
Obs =122
— Corr = 0.45%**
[1]
3
% ®THA
<
o #MGL
(1]
) ®INA
= ®INA
=]
Sw- SMGL VRE
s ®MGL
2
= ®THA @TH
o MGL STSA
S ¢ H’rﬁiﬂ' $11AS
o ol & THA MGL  ®M
NGHIEL emGle g @ VeSERREET
© | ONEP@EBR 007 S b/ \E® VIE® VIE
|

I T T
-2 -1 0 1
Percent Total Medal Share [Predicted]

Note: (1) North Korea and Timor-Leste not predicted due to lack of data availability; (2)
Predictive model used can be found in Table 3.2; (3) Diagonal line represents point at which
predicted and actual outcomes are the same; (4) See key to country abbreviations in Appendix
Table 1.

24



Figure 8. Breakdown of total medals won by Asian NOCs in female events at the
Summer Games
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Table 1. Average performance compared across Asian NOCs

Percent Total Medals
Available Won between
1960 - 2012/2010

All Summer Games Events, 1960 - 2012

National Olympic Average Total Average Medals
Committee (NOC) Medal Share per participant

China 6.7% 0.18 4.6%
Japan 3.6% 0.10 3.2%
South Korea 2.2% 0.08 2.3%
North Korea 0.7% 0.12 0.5%
Mongolia 0.3% 0.08 0.2%
Indonesia 0.3% 0.07 0.3%
Thailand 0.2% 0.05 0.2%
Taiwan 0.2% 0.03 0.2%
Malaysia 0.1% 0.02 0.1%
Philippines 0.04% 0.01 0.04%
Singapore 0.04% 0.03 0.04%
Hong Kong 0.03% 0.01 0.03%
Vietnam 0.02% 0.02 0.02%
China 2.1% 0.08 2.0%
Japan 1.4% 0.03 1.7%
South Korea 1.4% 0.09 2.1%
North Korea 0.2% 0.02 0.1%

Notes: (1) Cambodia, Timor-Leste, Laos, Myanmar, and Nepal participated in the Summer
Games at points between 1960 and 2012, but have yet to win a medal; (2) Taiwan, Hong
Kong, Mongolia, Nepal, the Philippines, and Thailand participated in the Winter Games at
points between 1960 - 2010, but have yet to win a medal.

Source: International Olympic Committee



Table 2. Determinants of participation at the Summer Olympic Games, 1960 — 2012

(2.2) (2.3) (P X))
Total Participation Share Full Instrument System Restricted Instrument Collapsed
System GMM (Lag3  Instrument System
GMM (Lags 3+)
Only) GMM
Log GDP per capita (1990 GK $I) 0.176*** 0.0562** 0.110** 0.174*
(0.0240) (0.0265) (0.0488) (0.0702)
Log population 0.397*** 0.140*** 0.262** 0.424**
(0.0208) (0.0491) (0.113) (0.0959)
Current Host 3.363*** 2.662*** 2.744* 3.120***
(0.212) (0.266) (0.312) (0.346)
Communist Bloc 0.959*** 0.584*** 0.795*** 1.163***
(0.107) (0.158) (0.255) (0.302)
Average years total schooling 0.132*** 0.0494** 0.0875** 0.142**
(0.0132) (0.0208) (0.0430) (0.0427)
Distance From Equator 0.00999*** 0.00360* 0.00730* 0.0116*
(0.00138) (0.00198) (0.00393) (0.00553)
Northeast Asia Dummy 0.0269 -0.200 -0.121 0.0538
(0.137) (0.152) (0.265) (0.407)
Other Asia Dummy -0.632*** -0.251*** -0.442* -0.686***
(0.0476) (0.0791) (0.172) (0.173)
T-1 Lagged Dependent Variable na 0.480*** 0.361 -0.176
(0.108) (0.270) (0.191)
T-2 Lagged Dependent Variable n/a 0.145** -0.0415 0.0866
(0.0586) (0.0746) (0.0929)
Constant -7.442%* -3.042** -5.712* -9.199***
(0.386) (0.992) (2.293) (1.903)
Observations 1,440 1,027 1,027 1,027
Unique Country Groups n/a 135 135 135
R-Squared 0.709 n/a n/a n/a
Time Controls Yes Yes Yes Yes
Country Controls No Yes Yes Yes
Number of Instruments n/a 97 42 32

Arellano-Bond test for AR(2) in first
differences (p-value)

Hansen test of overriding restrictions
(p-value)

n/a 0.345 0.108 0.915

n/a 0.062 0.149 0.534

Notes: (1) Robust standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1; (2) A dummy variable for the boycotted 1980/1984
games is also included in all regressions, but not reported.
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Table 3. Determinants of success at the Summer Olympic Games, 1960 — 2012

Core Specification (1960 - 2012)

Enhanced Specification (1992 - 2012)

(3.1) (3.2) (3.3) (3.4) (3.5) (3.6)
Total Medal Shares Tobit Tobitw LDy~ andom Effects Tobit Tobitw LDy random Effects
Tobit Tobit
Log GDP per capita (1990 G-K $I) 0.306*** 0.156*** 0.592*** 0.319*** 0.152*** 0.409***
(0.110) (0.0446) (0.130) 0.111) (0.0423) (0.131)
Log population 1.293*** 0.239*** 1.016*** 0.849*** 0.165*** 0.623***
(0.114) (0.0399) (0.116) (0.0891) (0.0269) (0.0985)
Current Host 5.061*** 2432+ 3.430*** 3.811*** 1.482** 2.292***
(1.660) (0.757) (0.292) (0.806) (0.593) (0.249)
Post Host 1.980*** -1.595** 0.814** 1.967** -0.837*** 0.665***
(0.552) (0.634) (0.317) (0.897) (0.229) (0.250)
Communist Bloc 2.955*** 0.882*** 1.943** 1.676** 0.233 1.981***
(0.415) (0.202) (0.252) (0.421) (0.178) (0.707)
Average years total schooling 0.616*** 0.0941** 0.316*** 0.379*** 0.0531*** 0.218***
(0.0705) (0.0215) (0.0559) (0.0587) (0.0170) (0.0574)
Distance From Equator 0.0158*** 0.00614*** 0.0216* 0.0112** 0.00284 0.0120
(0.00531) (0.00236) (0.0119) (0.00569) (0.00189) (0.00829)
Gender labor ratio n/a n/a n/a 0.0176*** 0.00245* 0.0103**
(0.00377) (0.00127) (0.00527)
Log stock of foreign-born population n/a n/a n/a 0.0813 -0.0197 0.150*
(0.0594) (0.0186) (0.0789)
Northeast Asia Dummy -1.599*** 0.000302 -0.615 0.0470 0.116 0.702
(0.430) (0.213) (1.153) (0.405) (0.264) (0.775)
Other Asia Dummy -1.396*** -0.192* -1.411* -1.012*** -0.160* -1.032**
(0.260) (0.102) (0.614) (0.283) (0.0921) (0.417)
Lagged Dependent Variable na 0.855*** na n/a 0.869*** na
(0.0590) (0.0369)
Constant -30.08*** -6.600*** -25.16*** -22.57*** -4.627*** -18.45***
(2.462) (0.935) (2.272) (2.138) (0.646) (1.844)
Sigma 2.187*** 0.882*** 1.860*** 1.334** 0.508*** 1.160***
(0.160) (0.0949) (0.132) (0.0909) (0.0365) (0.0879)
Observations 1,440 1,217 1,440 640 625 640
Unique Country Groups n/a n/a 136 n/a n/a 130
Time Controls Yes Yes Yes Yes Yes Yes
Country Controls No No Yes No No Yes

Notes: (1) Robust standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1, except in case of random effects tobit; (2) In 1960-2012 specification,

an East Germany "doping dummy"

estimated as 1 for East Germany between years 1976-1988

a fixed effect dummy used to denote East Germany

over all observations and a dummy variable for the boycotted 1980/1984 games is also included in all regressions, but not reported.
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Table 4. Actual versus predicted total medal counts at Beijing and London

Beijing - 2008 London - 2012
Country Actual Count Predicted Count Actual Count Predicted Count
Cambodia 0 0 0 0
Taiwan 4 5 2 4
Hong Kong 0 0 1 0
Indonesia 5 1 2 2
Japan 25 40 38 29
Laos 0 0 0 0
Malaysia 1 0 2 0
Mongolia 4 0 5 0
Myanmar 0 0 0 0
Nepal 0 0 0 0
PR China 100 95 88 87
Philippines 0 0 0 0
Republic of Korea 31 32 28 32
Singapore 1 0 2 0
Thailand 4 4 3 1
Vietnam 1 4 0 5

Note: (1) North Korea and Timor-Leste not predicted due to lack of data availability; (2) Predictive model
used can be found in Table 3.2; (3) All model-predicted negative outcomes are shown as zero on table.
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Interaction effects for Asian competitors on core Summer Games models

Table 5.

Communist

. GDP per capita  Population Host Asian Host Education
Total Participation Shares . ) . . ) Bloc )
interaction Interaction Interaction Interaction . Interaction
Interaction
Northeast Asia 0.358*** -0.195** -0.868* 0.635** -0.870*** 0.158***
0.127 0.098 0.489 0.258 0.243 0.051
OLS (Model 2.1) Dummy ( v ( ) ( ) ( ) ( ) ( )
. -0.067 -0.245*** 0.092 -0.682*** -0.046***
Other Asia Dummy n/a
(0.040) (0.033) (0.108) (0.197) (0.016)
Northeast Asia 0.754** -0.492 0.471 0.504*** -1.633 0.239***
System GMM Dummy (0.316) (0.349) (1.243) (0.134) (1.394) (0.053)
(Model 2.4) . 0.022 -0.436 0.003 -1.349 -0.089
Other Asia Dummy n/a
(0.397) (0.371) (0.068) (1.129) (0.075)
Total Medal Shares GDP per capita  Population Asian Host  Communist Education
Northeast Asia 0.160 -0.261 -2.404 -0.214 -0.641 0.105
. . 2.123 . . .
Tobit (Model 3.1) Dummy (0.238) (0.222) ( ) (0.576) (0.709) (0.103)
, 0.030 -0.750*** -0.038 -1.106 0.126
Other Asia Dummy n/a
(0.220) (0.175) (0.508) (0.918) (0.096)
Northeast Asia -0.199 -0.055 0.092 -0.880* -0.036 -0.066
Tobit w/ LDV Dummy (0.205) (0.147) (1.094) (0.497) (0.504) (0.085)
(Model 3.2) . 0.059 -0.064 0.225 -0.599* 0.076**
Other Asia Dummy n/a
(0.082) (0.068) (0.210) (0.348) (0.037)
Northeast Asia 0.382 0.591 -0.435 -0.658 0.678 0.135
Random Effects Dummy (0.251) (0.657) (0.710) (0.506) (2.357) (0.105)
Tobit (Model 3.3) . -0.071 -0.167 0.110 -1.466** 0.023
Other Asia Dummy n/a
(0.211) (0.318) (0.300) (0.604) (0.079)

Notes: (1) Northeast Asia and other Asia interaction effects are tested individually in separate estimations; (2) "Asian Host Interaction" dummy
equals 1 if NOC is Asian country attending 1964 Tokyo, 1988 Seoul, or 2008 Beijing games, but does not include the host itself in the case of
Northeast Asia interaction; (3) All errors except random effects tobit models are heteroskedastistically robust.
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Table 6. Determinants of success for female athletes at the Summer Olympic Games

Core Specification (1960 - 2012) Enhanced Specification (1992 - 2012)

6.1) (6.2) (6.3) (6.4) (6.5) (6.6)
Female Medal Shares Tobit Tobitw/ LDy  Random Effects Tobit Tobitw/ LDy~ Random Effects
Tobit Tobit
Log GDP per capita (1990 G-K $I) 0.310 0.286** 0.759* 0.445* 0.240*** 0.630**
(0.261) (0.125) (0.336) (0.183) (0.0896) (0.218)
Log population 2.267** 0.667*** 1.986*** 1.342%* 0.385*** 1.154***
(0.211) (0.0990) (0.220) (0.135) (0.0604) (0.133)
Current Host 5.335*** 2.785*** 3.704*** 3.665*** 0.942 1.974***
(1.584) (0.829) (0.631) (0.826) (0.908) (0.427)
Post Host 1.385* -1.854* 0.0701 2.047*** -0.883* 0.354
(0.610) (0.964) (0.713) (0.701) (0.499) (0.429)
Communist Bloc 4.960*** 1.983*** 3.427*** 2.387*** 0.624* 2.461***
(0.629) (0.442) (0.567) (0.523) (0.348) (0.942)
Average years total schooling 1.345* 0.380*** 0.862*** 0.592*** 0.155*** 0.387***
(0.155) (0.0686) (0.137) (0.0936) (0.0413) (0.0966)
Distance From Equator 0.0116 0.00776 0.0432** 0.00661 0.00383 0.0207
(0.0128) (0.00637) (0.0218) (0.00980) (0.00433) (0.0130)
Gender labor ratio n/a n/a na 0.0394*** 0.0107*** 0.0248***
(0.00805) (0.00349) (0.00898)
Northeast Asia Dummy -2.954** -0.169 -1.439 0.185 -0.206 0.844
(0.650) (0.375) (1.691) (0.548) (0.362) (1.037)
Asia Dummy -1.654*** -0.370 -0.885 -1.326*** -0.342 -0.911
(0.620) (0.283) (1.015) (0.484) (0.210) (0.613)
Lagged Dependent Variable n/a 0.725** n/a n/a 0.802*** na
(0.0657) (0.0556)
Constant -54.34*** -18.16*** -49.98*** -34.83*** -11.16*** -30.76***
(5.003) (2.344) (4.613) (3.453) (1.540) (2.990)
Sigma 3.436*** 1.813*** 2.614*** 1.737** 0.944*+* 1.518***
(0.256) (0.163) (0.239) (0.117) (0.0703) (0.143)
Observations 1,164 943 1,164 610 568 610
Unique Country Groups n/a n/a 136 n/a n/a 130
Time Controls Yes Yes Yes Yes Yes Yes
Country Controls No No Yes No No Yes

Notes: (1) Robust standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1, except in case of random effects tobit; (2) In 1960-2012 specification,
an East Germany "doping dummy" (estimated as 1 for East Germany between years 1976-1988), a fixed effect dummy used to denote East Germany
over all observations and a dummy variable for the boycotted 1980/1984 games is also included in all regressions, but not reported; (3) Only NOCs that
report sending female athletes are included in estimations.
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sporting categories at the Summer Games,

. . . Asian NOC : .
Asian NOC share Top Asian Country, Concentration of share of all Top Asian Country, Concentration of
of all medals by share of all medals Winnings Amo Sport (Cont.) medals by share of all Winnings Among
available available Asian NOCs ’ medals available Asian NOCs
available

Badminton 87.9% China (42%) 0.418 Boxing 9.7% South Korea (2.7%) 0.324
= Table Tennis 85.2% China (53.4%) 0.348 Football 6.9% Japan (3.4%) 0.385
.W Archery 47.2% South Korea (31%) 0.329 Fencing 6.3% China (3.3%) 0.440
= Baseball 40.0% Japan (20% ) 0.569 Hockey 5.8% South Korea (4.3%) 0.755
.m Softball 33.3% Japan (25.0%) 0.696 Basketball 4.2% China (2.7%) 0.500
< Taekwondo 31.2% South Korea (12.5%) 0.352 Cycling 2.4% China (1.3%) 0.868
74 Judo 29.9% Japan (14.7%) 0.242 Sailing 2.4% China (1.5%) 0.908
m Weightlifting 24.0% China (11.2%) 0.152 Tennis 2.1% China (2.1%) 1.000

ymnastics T% apan .9% X thletics .0% ina (1.2% .
= G i 23.7% J (11.9%) 0.381 Athleti 2.0% China (1.2%) 0.377
O Volleyball 16.7% Japan (8.3%) 0.315 Rowing 1.4% China (1.4%) 1.000
nNu Shooting 15.5% China (10.4%) 0.247 Modern Pentathlon 1.2% China (1.2%) 1.000
m Werestling 14.6% Japan (6.9%) 0.278 Canoe/Kayak 0.4% China (0.4%) 1.000
D W__ Handball 12.7% South Korea (11.1%) 0.875 Equestrian 0.0% n.a n.a
N quatics .2% ina (6.5% L riathlon .0% n.a n.a

< m Al i 10.2% China (6.5%) 0.319 Triathl 0.0%
H | Notes: (1) Percentage shares in "Top Asian Country" represents total medals won by Asian country in sporting category, divided by all medals available within the 1960 - 2012 period to all
o) o NOCs.
s 9
— W_ Source: International Olympic Committee
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Table 8. Determinants of success for weight class-based sports

Core Specification (1960 - 2012) Enhanced Specification (1992 - 2

8.1) 8.2) (8.3) (8.4) (8.5) (8.6)
Total Medal Share of all Weight Class- Random Effects Random
based sports Tobit Tobit w/ LDV Tobit Tobit Tobit w LDV o
Log GDP per capita (1990 GK $I) -0.137 0.00318 0.885*** -0.478** -0.0944 0.117
(0.193) (0.109) (0.244) (0.202) (0.114) (0.273)
Log population 1.418** 0.433*** 1.152%** 1.120*** 0.371** 0.907***
(0.135) (0.0608) (0.172) (0.151) (0.0610) (0.151)
Current Host 3.810*** 2.192%** 3.364** 1.663*** 1.128*** 2.347*+*
(1.179) (0.684) (0.477) (0.544) (0.340) (0.567)
Post Host 1.064 -1.812%+* 1.195** -0.194 -1.206* 0.415
(0.721) (0.557) (0.525) (0.799) (0.685) (0.591)
Communist Bloc 4.976*** 1.765%* 4,127+ 2.718** 0.406 3.533***
(0.546) (0.344) (0.403) (1.205) (0.421) (1.153)
Total average years schooling 0.570*** 0.152*** 0.387*** 0.634*** 0.135** 0.316™*
(0.0831) (0.0458) (0.0958) 0.117) (0.0555) (0.126)
Distance From Equator 0.0507*** 0.0251*** 0.0381** 0.0562*** 0.0255*** 0.0622***
(0.00934) (0.00571) (0.0175) (0.0114) (0.00600) (0.0158)
Labor force gender ratio n/a n/a n/a -0.0128* -0.00288 -0.0110
(0.00768) (0.00423) (0.0111)
Northeast Asia Dummy 0.918 0.534 0.806 1.782** 0.209 1.937*
(0.688) (0.435) (1.481) (0.671) (0.469) (1.168)
Asia Dummy -0.784** 0.248 -0.820 0.251 0.498* -0.00676
(0.399) (0.236) (0.862) (0.502) (0.269) (0.768)
Lagged Dependent Variable n/a 0.795** n/a n/a 0.862*** n/a
(0.0525) (0.0769)
Constant -30.36*** -10.31%** -32.76*** -21.72%* -7.836*** -20.83***
(2.556) (1.231) (3.563) (2.709) (1.205) (3.364)
Sigma 2.854** 1.625%* 2.339*** 2.074* 1.196*** 1.686***
(0.158) (0.0936) (0.209) (0.163) (0.0843) (0.174)
Observations 1,194 929 1,194 510 445 510
Unique Country Groups n/a n/a 134 n/a n/a 124
Time Controls Yes Yes Yes Yes Yes Yes
Country Controls No No No Yes Yes Yes

Notes: (1) Robust standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1, except in case of random effects tobit; (2) Weight class-based
sports include boxing, judo, taekwondo, weightlifting, and wrestling; (3) Observations are included if NOC placed participants in at least one weight
class-based sport, but are excluded otherwise.
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Table 9. Asia and Northeast Asia dummy coefficients in sports-specific regressions

Other Asia Dummy Northeast Asia Dummy Total
Coefficient SE Coefficient SE Obse rvatic-ms i
Regression

Aquatics -3.889*** (0.997) -0.279* (0.153) 1,001
Archery 0.458 (0.850) 2.032** (0.304) 369

Athletics -3.933** (0.721) -2.075%** (0.181) 1,353
Badminton 2.653*** (0.578) 4.221*** (0.683) 215
Boxing -0.223 (0.280) -1.118*** (0.308) 854
Canoe/Kayak -13.77*** (0.485) -3.699*** (0.617) 483
Cycling -2.490** (0.997) -2.192*** (0.343) 680
Fencing -15.13*** (0.421) -2.071*** (0.668) 484
Football 12.54%* (0.738) -1.635* (0.827) 232
Gymnastics -14.26*** (0.440) 0.539* (0.281) 442
Judo -0.766 (0.564) 1.176%** (0.178) 690
Modern Pentathlon -11.48*** (1.026) -2.876*** (0.835) 300
Rowing -14.52*** (0.359) -2.277*+* (0.396) 538
Sailing -2.940*** (1.006) -1.645%+* (0.354) 612
Shooting -1.944*** (0.742) -0.0530 (0.196) 879
Table Tennis 3.463*** (0.936) 4.298*** (0.730) 309
Taekwondo 0.349 (0.368) 0.461 (0.463) 214
Tennis -14.83** (0.402) -2.684*** (0.705) 301
Volleyball -14.36*** (1.125) -0.745* (0.416) 243
Weightlifting 0.518 (0.321) -0.0640 (0.245) 700
Wrestling -0.577 (0.523) 0.144 (0.261) 657

Notes: Each regression uses Poisson estimation and does not contain lagged dependent variables; (2)
Equestrian and triathlon, where no Asian country has won a medal between 1960 - 2012, is not shown; (3)
Baseball, softball, handball, basketball, and hockey not shown due to limited number of available
observations.

34



Table 10. Forecasted medal shares and absolute changes for Asian countries at the 2016
Rio de Janeiro Games

NOC Share of Total Medals

Absolute

Available (%) Absolute Total
i Fercent h Medals
London 2012 fil0 2016 Change Change
Actual {(Model- Medals Won
weighted
Cambodia 0 0 0 0
China 9.1 9.37 0.22 2
Hong Kong 0.1 0.06 -0.04 0
Indonesia 0.2 0.13 -0.08 -1
Japan 4.0 4.29 0.34 3
Laos 0.0 0 0 0
Malaysia 0.2 0.17 -0.04 0
Mongolia 0.5 0.00 -0.52 -5
Myanmar 0 0 0 0
Nepal 0 0 0 0
Philippines 0 0 0 0
Singapore 0.2 0 -0.21 -2
Republic of Korea 2.9 3.28 0.37 4
Taiwan 0.2 0.41 0.20 2
Thailand 0.3 0.25 -0.06 -1
Vietham 0 0.29 0.29 3

Notes: (1) Timor-Leste and North Korea not included due to missing data; (2) Model predicted
from coefficients derived from a weighted combination of specification 3.2 and a modified
version of 3.5, which excludes labor force ratio and immigration stock variables; (3) For this
excercise, we assume that 962 medals are available at the 2016 Games.
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Table 11. Forecasted rankings for Asian countries at the 2016 Rio de Janeiro Games

Predicted Total
Medals Rank in

Actual Total Medals

Rank at London 2012

2016
Top 20 NOCs
United States of America 1 United States of America 1
PR China 2 PR China 2
Russian Federation 3 Russian Federation 3
Great Britain 4 Great Britain 4
Germany 5 Germany 5
Japan 6 Japan 6
Australia 7 France 7
France 8 Australia 8
Republic of Korea 9 Brazil 9
Italy 9 Republic of Korea 10
Netherlands 11 Italy 11
Ukraine 11 Canada 12
Canada 13 Netherlands 13
Hungary 13 Ukraine 14
Brazil 15 Spain 15
Spain 15 Hungary 16
New Zealand 17 Kazakhstan 17
Kazakhstan 17 New Zealand 18
Islamic Republic of Iran 19 Islamic Republic of Iran 19
Jamaica 19 Poland 20
Other Asian Countries
Mongolia 32 Chinese Taipei 39
Thailand 42 Vietnam 43
Malaysia 47 Thailand 45
Chinese Taipei 47 Malaysia 48
Indonesia 47 Indonesia 51
Hong Kong 58 Hong Kong 59
Laos n/a Laos n/a
Vietnam n/a Mongolia n/a
Philippines n/a Philippines n/a
Singapore n/a Singapore n/a
Myanmar n/a Myanmar n/a
Nepal n/a Nepal n/a
Cambodia n/a Cambodia n/a

Notes: (1) Model predicted from coefficients derived from a weighted combination of specification 3.2 and a
modified version of 3.5, which excludes labor force ratio and immigration stock variables; (2) In both columns,
rankings reflect same sample of countries where all necessary control data is available, and do not necessarily
reflect rankings of full selection of NOCs; (4) n/a reflects cases in which NOC won zero medals in actual 2012
results, and in cases where the predicted latent variable was below zero in 2016 predictions; (5) In cases of ties,
NOCs receive the same ranking.
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Appendix 1. List of Asian country participants at the Summer and Winter Olympics

Country

Current 10C
Code

First Summer
Olympics Appearance

Melbourne/Stockholm -

First Winter Olympics
Appearance

Cambodia CAM 1956 n.a. (1) Competed as the Khmer Republic in 1972.
Hong Kong HKG Helsinki - 1952 Salt Lake City - 2002
Indonesia INA Helsinki - 1952 n.a.
(1) Hosted the Olympic Games at Tokyo - 1964, Sapporo - 1972, Nagano - 1998;
Japan* JPN Stockholm - 1912 St. Moritz - 1928 scheduled to host at Tokyo - 2020. (2) 1940 Winter/Summer Games planned for Tokyo,
but canceled due to outbreak of war with China.
Laos LAO Moscow - 1980 n.a.
(1) Participated in 1956 and 1960 Summer Games as the Federation of Malaya. (2)
Malaysia MAS Tokyo - 1964 n.a. North Borneo, which later became part of Malaysia, participated competed in 1956
Summer Games.
Mongolia MGL Tokyo - 1964 Innsbruck - 1964
Burma / Myanmar BIR London - 1948 e Anwpvwm rticipated as Burma from 1948 to 1988; participated as Myanmar from 1992 to
Nepal NEP Tokyo - 1964 Salt Lake City - 2002
Democratic People's
Hereop PRK Munich - 1972 Innsbruck - 1964
Republic of Korea
Philippines PHI Paris - 1924 Sapporo - 1972 (1) Did not compete in Winter Games between 1976-1984, and 1994-2010.
' f 1) Competed as the Republic of China from 1932 to 1948. (2) PR China did not
People's Republic of (
P Chi _u* CHN Helsinki - 1952 Lake Placid - 1980 compete at Summer Games between 1956 - 19801. (3) Hosted 2008 Summer Olympics
iha in Beijing.
Singapore SIN London - 1948 n.a. (1) Competed as part of Malaysia team in 1964 Summer Games.
(1) Prior to World War Il, Korean athletes participated (and won medals) as part of
Republic of Korea* KOR London - 1948 St. Moritz - 1948 Imperial Japan Olympic delegation. (2) Hosted 1988 Summer Games in Seoul, and
scheduled to host 2018 Winter Games in Pyeongchang.
. o Melbourne/Stockholm - (1) Competed as Republic of China prior to Chinese Civil War, and in 1956, 1960,
Chinese Taipei TPE 1956 Sapporo - 1972 1972, and 1976 Olympic Games; competed as Taiwan in 1964 and 1968 Summer
Games.
Thailand THA Helsinki - 1952 Salt Lake City - 2002
Timor-Leste TLS Athens - 2004 Sochi - 2014
(1) Competed in 1952 as the State of Vietnam. (2) After partition, NOC only sent
Vietnam VIE Helsinki - 1952 n.a. athletes from South Vietnam between 1952 and 1972. (3) After reunification competed

as the Socialist Republic of Vietham from 1980 to 2012.

Note: (1) * Designates countries included in

"North-East Asia" dummy;

(2) "n.a." designates that country/NOC has yet to participate in Winter Games as of 2014.
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Appendix Table 2. Correlates of success at the Summer and Winter Games, 1960 -2012

Summer Games, 1960 - 2012

Total Medal Share Total Medal Share

Winter Games, 1960 - 2010

Total Medal Share

Total Medal Share

Variable . . . .
(Asian NOCs) (Non-Asian NOCs) (Asian NOCs) (Non-Asian NOCs)
Current Host 0.45 0.30 0.35 0.22
Post Host 0.37 0.14 -0.04 0.12
Communist Bloc 0.24 0.41 0.06 0.21
Population 0.77 0.27 0.42 0.17
Small State n/a -0.14 n/a -0.08
Landlocked -0.17 -0.10 -0.27 -0.05
GDP (Trillions PPP) 0.81 0.58 0.65 0.36
GDP per capita (PPP) 0.21 0.30 0.35 0.33
Total Years Schooling 0.38 0.31 0.40 0.19
Percent population tertiary Complete 0.22 0.31 0.40 0.10
Adolescent Fertility -0.39 -0.20 -0.36 -0.24
Percent Population Urban 0.19 0.18 0.25 0.09
Distance from Equator 0.44 0.31 0.10 0.35
Frost Dummy (Winter Only) n/a n/a 0.30 0.22
Summer Games, 1992 - 2012 Winter Games, 1992 - 2010
Gender labor ratio -0.02 0.13 -0.39 0.18
Total Exports (Mil. USD) 0.75 0.69 0.56 0.63
Trade share of GDP -0.29 -0.13 -0.37 -0.12
Total foreign-born stock 0.06 0.80 0.01 0.55
Share of population foreign-born -0.19 -0.03 -0.12 -0.04

Notes: (1) Correlation coefficients in bold not statistically significant at the 95% confidence level; (2) Each coefficient uses pairwise
correlations, meaning that sampling size differs across variables.
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Appendix Table 3. Real versus predicted medal shares in 2012 by sporting category

Aquatics Archery Athletics Badminton Boxing Fencing Gymnastics
Country Actual Predicted | Actual Predicted| Actual Predicted| Actual Predicted| Actual Predicted| Actual Predicted| Actual Predicted
Cambodia 0 0 0 0
Taiwan 0 0 0 0 0 0 0 0 0 0
Indonesia 0 0 0 0 0 0 0 1 0 0
Japan 11 7 2 2 1 1 1 1 2 1 1 0 3 3
Malaysia 1 0 0 0 0 0 1 0 0 0
Mongolia 0 0 0 0 0 0 2 0 .
PR China 22 13 2 3 6 3 8 7 3 5 3 3 12 11
Republic of Korea 2 4 4 2 0 1 1 1 1 0 6 0 1 2
Singapore 0 0 0 0 0 0 0 0
Thailand 0 0 0 0 0 0 0 1 1 0 .
Vietnam 0 0 . . 0 0 0 1 . . 0 0 0 0

Judo Shooting Table Tennis Taekwondo Volleyball Weightlifting Wrestling

Country Actual Predicted | Actual Predicted| Actual Predicted| Actual Predicted| Actual Predicted| Actual Predicted| Actual Predicted
Cambodia 0 0 0 0
Taiwan 0 0 0 0 0 0 1 1 1 0
Indonesia 0 0 0 0 2 0
Japan 7 5 0 2 1 1 0 2 1 1 1 1 6 2
Malaysia 0 0
Mongolia 2 0 0 0 1 0
PR China 2 5 7 6 6 8 3 2 0 1 7 7 1 7
Republic of Korea 3 4 5 1 1 1 2 2 0 0 0 1 1 2
Singapore 0 0 2 0 0 0
Thailand 0 0 0 0 0 0 1 1 1 0
Vietnam 0 0 0 0 0 0 1 0 2 0 0

Notes: (1) Hong Kong, Laos, Myanmar, Nepal, and the Philippines are excluded as these NOCs neither won medals in any categories shown; (3)

participate in sporting event.

represents cases in which NOC did not
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