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ABSTRACT

The present study aims to investigate the ability of a new framework enabling to derive more detailed
model-based predictions from ranking systems. These were compared to predictions from the bet
market including data from the World Cups 2006, 2010, and 2014. The results revealed that the FIFA
World Ranking has essentially improved its predictive qualities compared to the bet market since the
mode of calculation was changed in 2006. While both predictors were useful to obtain accurate
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predictions in general, the world ranking was able to outperform the bet market significantly for the
World Cup 2014 and when the data from the World Cups 2010 and 2014 were pooled. Our new
framework can be extended in future research to more detailed prediction tasks (i.e., predicting the final

scores of a match or the tournament progress of a team).

The prediction of complex future developments, such as stock
or sport forecasting, is a huge field, in which enormous financial
turnovers are transacted every day. For example, in the area of
stock forecasting, experts seem to attain, at best, similar levels
of accuracy as completely laypeople (e.g., Hershey & Walsh,
2000/2001; Onkal & Muradoglu, 1994; Yates & Tschirhart,
2006; Yates, McDaniel, & Brown, 1991; but see Onkal, Yates,
Simga-Mugan, & Oztin, 2003; or Shanteau, 1992). This result is
not surprising because the principle of financial economics
assumes that stock prices should be more or less unpredictable
(e.g., Fama, 1998; Térngren & Montgomery, 2003).

Football results also seem to possess a substantial degree
of unpredictability and therefore discussing who will win the
next match or the whole tournament is naturally an ambitious
task for every person concerned with this sport. During the
FIFA World Cup 2014 in Brazil, various groups like sport com-
mentators, journalists, former football players, betting pools
and communities, private and commercial betters, as well as
fans tried to forecast the outcome of the games in a work-
related or private surrounding over and over again. Making a
prediction is indeed easy; however, making an accurate pre-
diction is obviously more complicated and even evaluating
the quality of a prediction is more complex than usually
assumed. One reason is because of the complexity of the
match, thus even so-called soccer experts (i.e., former soccer
players) or professional betters cannot make any better pre-
dictions in general than naive individuals (e.g., Andersson,
Edman, & Ekman, 2005; Andersson, Memmert, & Popowic,
2009; Camerer & Johnson, 1991; but see Pachur & Biele, 2007).

For some time now one has tried to deliver more precise
predictions by using various statistical prediction models.
Betting odds as well as ranking systems are frequently

examined to predict outcomes of sport events. Numerous
findings approved the excellent predictive quality of betting
odds (e. g., Spann & Skiera, 2009). Complex statistical models
failed to outperform betting odds (Forrest, Goddard, &
Simmons, 2005), moreover betting odds were found to be
outperforming ranking systems in predictive tasks in football,
tennis, and American football (Boulier & Stekler, 2003; Leitner,
Zeileis, & Hornik, 2010; Scheibehenne & Broder, 2007).
However, there seems to be a general difficulty as rankings
are usually not designed to enable predictions. Therefore,
rankings are mostly used to merely classify teams (e.g.,
Leitner et al., 2010) or select the presumable winner of a
match (e.g., Suzuki & Ohmori, 2008) whereas little models
are known to deduce a percental prediction from a ranking
(e.g., Dyte & Clarke, 2000; McHale & Davies, 2008). Moreover,
to the best of our knowledge it has not been examined yet
whether the FIFA World Ranking has improved its predictive
qualities since the mode of calculation was changed in 2006.

Literature review and hypothesis development

Predicting the outcome of sport events is a quotidian activity, in
which many people are willing to bet money on their predictions.
Despite this fact, only scarce research on the effectiveness of
complex statistical models to forecast the outcome of sport events
seems to exist (cf. Dobson & Goddard, 2001; Goddard, 2005).
Past attempts to develop statistical models for predicting
football matches have only mildly benefitted the predictive
power and have thus proven that the forecast of match results
is highly complex (cf. Dobson & Goddard, 2001; Goddard,
2005). However, it is noteworthy that objective variables like
rankings (seedings) and betting odds are quite valuable
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predictors of the outcome of basketball, tennis, and football
matches (Andersson et al., 2005; Boulier & Stekler, 1999;
Forrest et al., 2005).

If the bet market can be considered to be effective and
betting odds allow accurate predictions is not clear from the
outset. This is due to the fact that the emergence of betting
odds is a complex process and can be influenced by the
opinion of professionals (i.e., bookmakers) as well as laypeople
(i.e., punters) with various degrees of knowledge. It can hardly
be quantified which group has which influence on the betting
odds. Referring to the above mentioned results showing that
experts do not necessarily predict better than laypeople, it is
not even clear which group would be more successful in
correctly judging the betting odds. Moreover the partially
irrational behaviour of sport betters (e.g.; Andersson et al.,
2005; Nilsson & Andersson, 2010) can indicate that betting
odds do not necessarily need to be ideal.

Nevertheless, there is current evidence on the generally
good prediction quality of betting odds (Scheibehenne &
Broder, 2007; Spann & Skiera, 2009) and even indications on
continuous improvements of prediction quality of betting
odds (e.g., Forrest et al.,, 2005; Strumbelj & Sikonja, 2010).

Analyses exist which examined both betting odds and rat-
ing systems such as the FIFA World Ranking (Leitner et al.,
2010). It was shown that classifications derived from betting
odds outperformed those derived from ranking systems when
predicting the results of the European Championship 2008.
However, no percental predictions derived from the FIFA
World Ranking were examined.

Motivated by the aforementioned paucity of research, the
lack of studies with more complex sport forecasting models
based on ratings and inconsistent findings of prior studies, the
present paper aims to investigate the ability of a new frame-
work enabling to derive more detailed predictions from rank-
ing systems comparing these results to predictions from the
bet market, also including the recent new data from the World
Cup 2014. In particular, we took advantage of the last 3 World
Cups in football to evaluate this topic and extended previous
research in different ways. For our approach, we used easily
accessible information to derive predictions for football
matches from 3 different World Cup tournaments (2006,
2010, and 2014). Two different ways of predicting football
results by using the following predictors were analysed: (a)
the betting odds obtained from the world’s largest bet
exchange Betfair (referred to as bet market or BET) represent-
ing expectations for the future and (b) the official FIFA World
Ranking (referred to as world ranking or RANK) reflecting
results in the past.

Betting odds and rankings such as the FIFA World Ranking
are regularly used to derive predictions and to evaluate their
quality (Leitner et al., 2010; Scheibehenne & Broder, 2007). As
an absolute minimum criterion for a useful predictor, we
expected to assure predictions that are able to outperform
predictions made without any information. Based on prior
research, we assumed that both predictors clearly fulfilled
this task for all 3 World Cups, the first time for 2014, and
expressed this expectation in Hypothesis 1.

The FIFA World Ranking until 2006 was criticised frequently
and for various reasons including a poor differentiation of

points between the teams, the inclusion of results from the
previous 8 years and hence a deficient reflection of the teams’
strengths. As a reaction to this reasonable criticism and
attempt to improve the world ranking the mode of calculation
was changed after the World Cup 2006. The ranking since
2006 is based on results from the previous 4 years and ensures
a clearer differentiation of points between the teams. On the
one hand, this implies a limited comparability between the
tournaments in 2010, 2014, and 2006. On the other hand, the
change of calculation mode might have led to an improve-
ment or deterioration in predictive qualities. As one important
purpose of the change was to improve the reflection of teams’
strengths we expected an improvement, which we formulated
in Hypothesis 2. To our knowledge, this question is investi-
gated for the first time.

The FIFA World Ranking has a retrospective character struc-
turally. Previous matches of the national teams are considered
and used to calculate points. This procedure is naturally seen
as an important purpose of the ranking to reward previous
achievement of the teams. However, the mode of calculation
does not include any further information that might be helpful
to optimally predict future performances (e.g.,, home advan-
tage, injured players). In contrast, the betting odds have a
pure predictive character. The previous performance of
teams might be used as a predictor for the upcoming perfor-
mance, but the idea of rewarding teams for their previous
achievements should not be included. Nevertheless, any infor-
mation that bookmakers or punters consider to be relevant for
predicting future performances should have an influence on
the betting odds.

There are several obvious factors that influence betting
odds but are not reflected in the ranking. The home advan-
tage (for reviews, see Carron, Loughhead, & Bray, 2005) is the
most relevant factor to be mentioned in this regard. Moreover,
in group stages constellations can occur when a specific result
helps both teams and this information will have an impact on
the betting odds as well. Information about injured players,
performance of players in domestic leagues or in rare cases
even inside information and knowledge about match fixing
might furthermore have an influence on the betting odds. This
theoretical consideration shows that the predictor BET has a
serious advantage over the predictor RANK when it comes to
exploiting relevant information. If we assume the bet market
to be effective, this information advantage will lead to a better
quality of predictions. Hypothesis 3 is based on this idea.

The forecasting quality of both described predictors is evalu-
ated. In light of the reviewed literature and our theoretical con-
siderations, the following hypotheses were formulated:

Hypothesis 1: Both predictors are able to provide accurate
predictions in a sense of being more accurate than a predic-
tion made without any information.

Hypothesis 2: The predictor RANK has improved its predic-
tive qualities since the mode of calculation was changed in
order to improve team rankings after the World Cup 2006.

Hypothesis 3: The predictor BET is able to provide better
predictions than the predictor RANK.



Two different kinds of predictions are addressed concerning
the single matches of the World Cup. The first question is
“Which team is more likely to win?”. This means that one of
the participating teams is appointed to be the “favourite” and
1 team is appointed to be the “outsider” during the match. We
denote this classification as a model-free prediction of the
match outcome for Hypothesis 1 and 2 as Hypothesis 1a and
2a. The second question is “How likely is each of the possible
match outcomes?”. To answer this question, a probability is
assigned to each of the possible results (team 1 wins/draw/
team 2 wins) of a match. We refer to those 3 probabilities as a
percental prediction of the match for Hypothesis 1 and 2 as
Hypothesis 1b and 2b.

Method
Data set

We studied data of the 3 World Cup Tournaments in 2006,
2010, and 2014 to evaluate and compare the quality of pre-
dictive techniques. Two sources of information were used to
predict the outcome of in total 183 matches during the men-
tioned tournaments. To compile these predictions, betting
odds from Betfair as well as the respective FIFA World
Ranking before each World Cup were used.

Betting odds
The betting odds used in this study were obtained from
Betfair Data, the official data supplier of the world’s largest
bet exchange Betfair (http://data.betfair.com/). Throughout
this study the predictions derived from betting odds are
denoted as predictions from the bet market. This wording
might imply that the betting odds reflect the prediction of a
whole market instead of 1 bookmaker or bet exchange. From
a theoretical point of view, this seems reasonable as online
betting leads to a high transparency of prices (in this case
betting odds) and it can be assumed that differences
between betting odds from various bookmakers and bet
exchanges are highly limited. See Appendix 3 for additional
empiric evidence that the results of this study do not
depend on the choice of Betfair as representative for the
bet market. In a bet exchange, customers are able to adopt
the role of a bookmaker and offer betting odds or act as a
punter and accept betting odds. Thus, the betting odds are
traded and the mechanisms of a bet exchange can be com-
pared to those of financial markets. As the betting odds are
traded, there can be substantial changes prior to a match
resulting in various different betting odds. To obtain unique
betting odds for each outcome, we used those betting odds
for each outcome having the highest betting volume.
Betting odds from a bet exchange were chosen because
they are predestined to be used in predictive analysis. Betting
odds from bookmakers include a margin and might further-
more be influenced by decisions of risk management or profit
maximisation. In contrast, betting odds from a bet exchange
do not directly include a margin and therefore seem more
adequate to be used for predictions. Franck, Verbeek, and
Niesch (2010) provide empirical evidence that the prediction
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accuracy of Betfair is superior to the prediction accuracy of
bookmakers in matches from major European leagues.

A disadvantage of using betting odds from a bet exchange
is that they might not be useful to obtain predictions when
liquidity is low (for more information on liquidity at Betfair, see
Flepp, Nuesch, & Franck, 2014). In this study World Cup
matches are considered which have an exceptionally high
liquidity (i.e., volume of matched bets). Except for 2 matches
all matches considered in this study possess a volume of more
than 2.000.000€. 142 out of those 183 matches even exceed a
volume of 5.000.000€.

FIFA World Ranking

The FIFA World Ranking is a ranking system for national foot-
ball teams regularly published by FIFA and is used for instance
to seed draws for tournaments. For each tournament the
points for all 32 participants were obtained from FIFA World
Ranking Website (2014). In all 3 cases we used the previous
ranking published before the start of the tournament, which
was released on the 17 May 2006, the 26 May 2010 and the 5
June 2014.

Prediction

Model-free prediction

A simple way of predicting World Cup matches is to calculate
a model-free prediction. Therefore, the 2 predictors are used
to determine which team has a higher probability to win a
match (denoted as favourite) and which team has a lower
probability to win the match (denoted as outsider).
Concerning the predictor BET, a team is selected to be the
favourite if it has the smaller betting odds compared to the
opponent. For the predictor RANK, the team having the higher
number of points and thus the lower position in the ranking is
selected to be the favourite. By doing so, we obtained a
model-free prediction for 183 of all 192 matches played during
the World Cups 2006, 2010, and 2014. Betting odds were only
available at Betfair Data for 55 of the 64 matches in the World
Cup 2006. Thus, 9 matches from this tournament could not be
included in this study.

Percental prediction
The model-free prediction is having a small level of detail as
only a simple classification could be made. One team is picked
to be the favourite and assumed to have a higher probability
to win the match. Any information on the clarity of this
classification is not included and no numeric value for the
probability of different match outcomes is given. Hence, we
also analysed percental predictions consisting of 3 probabil-
ities for each match: the probability for each team to win and
the probability for a draw. Deriving such a prediction from the
bet market is fairly straightforward. The inverse betting odds
can be interpreted as a probability for the corresponding
result. Naturally, the 3 probabilities calculated that way will
add to a value near 1 but not necessarily exactly equal to 1.
Therefore, the probabilities are normalised to obtain a sum of
exactly 1.

This calculation is shown on the example of the World Cup
final 2014 Germany vs. Argentina. The betting odds having the


http://data.betfair.com/

4 e F. WUNDERLICH AND D. MEMMERT

highest betting volume were 2.36 (Germany), 3.45 (Argentina),
and 3.35 (Draw). Note that in knockout matches the results
after regular time are evaluated so that the case of a draw is
included. The inverse betting odds are 0.4237 (Germany),
0.2899 (Argentina), and 0.2985 (Draw) summing up to
1.0121. Note that this deviation does not reflect a margin,
but occurs from the choice of betting odds with the highest
volume. After normalising to 100% (i.e., dividing by 1.0121) the
percental prediction is 41.87% (Germany), 28.64% (Argentina),
and 29.49% (Draw).

Deriving a similar prediction from the world ranking is
more complicated, and a model-based approach is needed.
This comes from the fact that the world ranking is not origin-
ally designed to obtain predictions. Our model can be divided
into 2 steps: First, the ranking points need to be transferred
into expected goals. The idea of expected goals is to quantify
the (theoretical) average number of goals a team would score
in a match if it was repeated a large number of times and thus
random effects would be eliminated. Second, these expected
goals need to be transferred into probabilities for each out-
come of the match regarding the fact that in reality a match is
obviously not repeated but only played a single time.

We started with the assumption that in a match between 2
teams we would expect the higher ranked team to score more
goals on average than its opponent. This assumption was
quite straightforward, but we still needed to design a concrete
model that translates the difference of points in the FIFA
World Ranking into the difference of expected goals.
Denoting the ranking points of a team participating in a
match as ptsyax (team with higher number of points) and
ptsmin (team with lower number of points) and the expected
goals as expyax and expyn the following equation shall hold:

eXPyax - a - ptsmax
expmin T €XPyax  PISmiIN + O - ptsmax

To ensure a reasonable differentiation between the teams,
the points are transformed by using the factor a. Note that for
the choice of a = 1 the percentage difference of points equals
the percentage difference of expected goals. To ensure an
optimal comparability the factor a is chosen so that the aver-
age probability gap between favourite and outsider in the
group stage (referred to as Ai,) is equal for BET and RANK
(for exact calculation see Appendix 1).

The above equation contains information on the gap of
expected goals between favourite and outsider, but no infor-
mation on the overall number of goals expected of both
teams. As no information about special offensive or defensive
qualities of teams can be derived from the ranking, all teams
need to be treated equally. Therefore, we assumed the
expected goals scored by both teams to be equal in each
match and estimated this value by using the average number
of goals scored in the previous World Cup. Denoting the
average number of goals scored in the previous World Cup
as g we claimed the following equation to hold:

eXPyax T eXpuin = G-

By combining these 2 equations we were able to translate
the points in the World Ranking into expected goals scored by
both teams as in the following:

exp —g. a - ptspax
MAX Ptswin + a - Ptsmax

eXPmin = g — €XPmax-

To transfer expected goals into probabilities for each out-
come, slightly modified Poisson distributions are widely used
in studies and in practice. We used a bivariate Poisson distri-
bution suggested by Karlis and Ntzoufras (2003, 2005) (for
exact calculation see Appendix 2).

The specified technique above makes it possible to translate
the number of points in a ranking into a percental prediction.
This calculation is expressed by the example of the 2010 World
Cup Final Spain vs. Netherlands: As it was the mean number of
goals scored in the World Cup 2006 we expected a total number
of 2.25 goals in this match. Using the factor a = 1.382 and the
aforementioned equations, the points (1565 vs. 1231) were
transferred into the expected goals which were 1.434 (Spain)
and 0.816 (Netherlands). By using a bivariate Poisson distribu-
tion, we obtained a prediction of 51.48% (Spain), 28.64% (Draw),
and 19.88% (Netherlands).

Estimation of prediction accuracy

Number of goals (model-free prediction)

As a quality criterion for the model-free prediction we used the
number of goals scored by the favourite teams and those scored
by the outsider teames. If the predictions were accurate we would
have expected the teams selected as favourite to score more
goals and win more matches than those teams selected as out-
sider. To evaluate the quality of predictions we chose the criter-
ion goals instead of matches won for various reasons: (a) there is
evidence that goal difference is a better measure for team
strengths than matches won (Heuer & Rubner, 2009); (b) as the
number of goals is higher than the number of matches, we
expect a higher chance to obtain significant differences between
both predictors; and (c) goals can easily be divided into 2 groups
(goals scored by the favourite/goals scored by the outsider)
whereas the match results also include the case of a draw.

Likelihood (percental prediction)

Obviously the use of a more detailed prediction requires the
use of a more detailed quality criterion. As the analysis has a
retrospective character, the actual results of the predicted
matches are known. Thus, we were able to determine which
probability was predicted for the actual result and multiply
those probabilities for all evaluated matches. The value
received by this technique is known as likelihood and used
below to evaluate the quality of the percental predictions (for
a conceptual explanation of basic maximum likelihood princi-
ples, see Myung, 2003).



Results
Model-free prediction

Figure 1 and Table 1 show the number of goals scored by the
favourite and the outsider teams in all 3 World Cups. If we had
to determine the favourite and the outsider without having
any information at all on the teams participating, we would
have expected both favourite and outsider to score 50% of the
goals. In all cases, the favourite scored more goals than the
outsider confirming that the model-free predictions from both
predictors were more accurate than predictions made without
any information. A one-sided binomial test indicated that for
both predictors and all years the number of goals for the
favourite teams significantly differed from 50% (P < 0.05 for
RANK in 2006, P < 0.01 in all other cases), which strongly
supports Hypothesis 1a.

Moreover, the results showed that in 2006 the predictor
BET seemed to clearly outperform the predictor RANK whereas
in 2010 and 2014 the predictor RANK was providing slightly
better results. Therefore, we wanted to address the question
which of the 2 predictors had the higher predictive quality. By
using a McNemar's test, we found that in 2006 BET was
performing significantly better than RANK (P < 0.001). In
2010 and 2014 a McNemar's test revealed that the difference
between both predictors was not significant. When we com-
bined the data of 2010 and 2014, no significant difference
existed as well. We were therefore able to conclude that the
predictive quality of RANK had improved since 2006 compared
to the quality of BET. Recalling the change of calculation after
2006, this result appears to be consistent and is in line with
our expectation (see Hypothesis 2a). It could as well be argued
that instead of an improving ranking the bet market might

i

2010 2014 2010 & 2014

100 +

80

60 -

40

20 +

0 T
2006

Figure 1. Percentage of goals scored by favourite teams according to the
model-free prediction of both predictors.
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have deteriorated its predictive quality over time. However,
we do not have any indication that the predictive quality of
the bet market might structurally decrease over time.
Additionally, studies with indications on continuous improve-
ments of prediction quality of betting odds exist (e.g., Forrest
et al,, 2005; Strumbelj & Sikonja, 2010).

As we focused on the comparison between BET and RANK,
we did not study the reasons for the slightly increasing num-
ber of correct predictions from BET in detail. Nevertheless, this
could be a result of more balanced team skills and is not
necessarily an indication for a structural deterioration of pre-
dictions. The improvement of RANK (compared to BET) after
2006 raises the question, whether it is in fact capable of
providing equal or even better predictions than BET. We can-
not clearly answer this question yet and are therefore in need
of using the more detailed percental predictions.

Percental prediction

Figure 2 and Table 2 show the Log-likelihood values for BET
and RANK for various years as well as a benchmark. The Log-
likelihood benchmark is calculated as in the following: We
estimate the probability of draws by using the empirical fre-
quency of draws in the previous World Cup and the probabil-
ity of a win equally for both teams. In 2014, for example, this
results in a prediction of 35.9% (team 1), 28.1% (draw), and
35.9% (team 2) for each match. Thus we obtain a percental
prediction we would have chosen without having any infor-
mation about the teams. The log-likelihood value of this pre-
diction is given in the table and referred to as benchmark.
Except for RANK in 2006, all predictions are able to provide

significantly  better predictions than the benchmark
2006 2010 2014 2010 & 2014
-40 - -80
¢
% -50 F -100
_§ m bet market
g M ranking
T 60 r -1z20
a=_‘ B benchmark
g
-70 - b -140
-80 L -160

Figure 2. Log-likelihood values of the percental prediction by both predictors.

Table 1. Number of goals scored by favourite and outsider teams according to the model-free prediction of both predictors.

Bet market Ranking
Goals (Absolute) Goals (Relative) Goals (Absolute) Goals (Relative)
Favourite Outsider Favourite Outsider Favourite Outsider Favourite Outsider
World Cup 2006 (55 matches) 98 32 75.4%** 24.6% 76 54 58.5%* 41.5%
World Cup 2010 90 53 62.9%* 37.1% 95 48 66.4%* 33.6%
World Cup 2014 96 67 58.9%* 41.1% 103 60 63.2%* 36.8%
World Cup 2010 and 2014 186 120 60.8%* 39.2% 198 108 64.7%* 35.3%

* Significantly more than 50% (P < 0.05).
** Moreover significantly better than other predictor (P < 0.001).
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Table 2. Log-likelihood values of the percental prediction by both predictors.

Log-likelihood Log-likelihood Log-likelihood
(bet market) (ranking) (benchmark)
World Cup 2006 —44.71%* -60.80 -59.86
(55 matches)
World Cup 2010 -63.36* -64.20* -69.95
World Cup 2014 —63.48* —60.50** -69.66
World Cup 2010 —126.83* —124.70** -139.61

and 2014

* Significantly better than benchmark (P < 0.001)
** Moreover significantly better than other predictor (P < 0.05)

(Likelihood ratio test, P < 0.001), proving the general useful-
ness of both predictors (Hypothesis 1b). There is no significant
difference between the predictions derived from RANK in 2006
and the benchmark. This failure of outperforming the most
simple benchmark model is clear evidence that the ranking
system in 2006 is not comparable to the ranking system since
2006 and clear evidence for the improvement of RANK
(Hypothesis 2b).

As it is not even able to outperform the benchmark, RANK
was likewise performing significantly worse than BET in 2006
(Likelihood ratio test, P < 0.0001) supporting the general idea
that betting odds should be able to provide better predictions
than rankings. Surprisingly, this idea cannot be approved after
2006. In 2010, BET showed slightly better results than RANK, but
a likelihood ratio test shows that no significant difference can
be attested. In 2014, the predictive quality of RANK was clearly
higher than the predictive quality of BET. Not only the bet
market is not able to outperform the ranking, but in turn it
seems to be outperformed by the ranking. A likelihood ratio
test shows that the result is significant (P < 0.02). Moreover, if
we pool the data from 2010 and 2014, the ranking is still able to
outperform the bet market (P < 0.05). This result is completely
contradicting our initial expectation (Hypothesis 3) and the
findings of several studies that attest the excellent predictive
quality of betting odds compared to ranking systems (Boulier &

Stekler, 2003; Leitner et al., 2010; Scheibehenne & Bréder, 2007).
Our results are a strong indication that rankings can possibly
have a higher predictive quality than assumed usually.

It can be argued that matches involving the host of a World
Cup are not fully comparable to other matches. Also matches
in the group stage and matches in the knockout stage might
not be fully comparable either. Tables 3 and 4 illustrate the
results with distinction between these different categories of
matches.

Discussion

Forecasting the outcome of worldwide sporting events is an
area that does not only engage numerous individuals with
varying knowledge, but also includes various types of predic-
tion tasks. As indicated by the present study, our model is able
to derive detailed percental predictions from ranking systems.
This approach can even be extended to more detailed predic-
tion tasks (i.e., predicting the final scores of a match or the
tournament progress of a team).

As the results in this study indicate, the predictive quality of
the world ranking has increased essentially since the mode of
calculation was changed. Therefore, the comparability of the
World Cups until 2006 and after 2006 is highly limited.
Considering the prediction of World Cup matches, it leaves
us with a quite small sample of data including the new ranking
system (2 World Cups, 128 matches). Surely, a bigger sample
of data would allow an even more precise examination of
predictive qualities. Unfortunately the data set will not be
extended before the following World Cup in 2018. The evalua-
tion of additional friendly or qualification matches is princi-
pally possible, but these matches are structurally not
comparable to World Cup matches for various reasons such
as motivational aspects or the absence of matches on neutral
venues. Likewise including matches from continental

Table 3. Number of goals scored by favourite and outsider teams according to the model-free prediction of both predictors divided by match categories.

Bet market Ranking
Goals (Absolute) Goals (Relative) Goals (Absolute) Goals (Relative)
Favourite Outsider Favourite Outsider Favourite Outsider Favourite Outsider

World Cup 2006

Group stage (42 matches) 82 25 76.6%** 23.4% 65 42 60.7%* 39.3%
Knockout stage (13 matches) 16 7 69.6%* 30.4% 1 12 47.8% 52.2%
Host matches (7 matches) 14 4 77.8%* 22.2% 10 8 55.6% 44 4%
Without host (48 matches) 84 28 75.0%** 25.0% 66 46 58.9%* 41.1%
World Cup 2010

Group stage (48 matches) 67 34 66.3%* 33.7% 65 36 64.4%* 35.6%
Knockout stage (16 matches) 23 19 54.8% 45.2% 30 12 71.4%** 28.6%
Host matches (3 matches) 5 3 62.5% 37.5% 5 3 62.5% 37.5%
Without host (61 matches) 85 50 63.0%* 37.0% 90 45 66.7%* 33.3%
World Cup 2014

Group stage (48 matches) 84 52 61.8%* 38.2% 86 50 63.2%* 36.8%
Knockout stage (16 matches) 12 15 44.4% 55.6% 17 10 63.0% 37.0%
Host matches (7 matches) 1 14 44.0% 56.0% 17 8 68.0% 32.0%
Without host (57 matches) 85 53 61.6%* 38.4% 86 52 62.3%* 37.7%
World Cup 2010 and 2014

Group stage (96 matches) 151 86 63.7%* 36.3% 151 86 63.7%* 36.3%
Knockout stage (32 matches) 35 34 50.7% 49.3% 47 22 68.1%** 31.9%
Host matches (10 matches) 16 17 48.5% 51.5% 22 11 66.7%* 33.3%
Without host (118 matches) 170 103 62.3%* 37.7% 176 97 64.5%* 35.5%

* Significantly more than 50% (P < 0.05).
** Moreover significantly better than other predictor (P < 0.05).
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Table 4. Log-likelihood values of the percental prediction by both predictors divided by match categories.

Log-likelihood (bet market)

Log-likelihood (ranking) Log-likelihood (benchmark)

World Cup 2006

Group stage (42 matches) —32.43%*
Knockout stage (13 matches) —-12.28**
Host matches (7 matches) —4.46%*
Without host (48 matches) —40.25**
World Cup 2010

Group stage (48 matches) —49.35%
Knockout stage (16 matches) -14.01*
Host matches (3 matches) -3.40
Without host (61 matches) -59.95*%
World Cup 2014

Group stage (48 matches) —45.63*
Knockout stage (16 matches) -17.84
Host matches (7 matches) -6.69
Without host (57 matches) -56.78*
World Cup 2010 and 2014

Group stage (96 matches) —94.98*%
Knockout stage (32 matches) -31.85*
Host matches (10 matches) -10.10
Without host (118 matches) -116.74*

—43.91 —45.43
-16.89 -14.44
-7.90 -7.66
-52.90 -52.21
-50.59% -52.62
-13.61% -17.33
-4.40 -3.33
-59.81* -66.62
—43.33** -51.33
-17.16 -18.34
-6.69 -7.65
-53.80** -62.01
—93.92% —103.95
-30.78* -35.66
-11.09 -10.98
-113.61** -128.63

* Significantly better than benchmark (P < 0.05).
** Moreover significantly better than other predictor (P < 0.05).

championships (like European Championship or Africa Cup of
Nations) might enable further insights, but is lacking matches
between teams from different continental confederations.

The choice of a can be criticised for 2 reasons. First, the
prediction of RANK is (although to a small extend) dependent
on data from BET. Second, Ay, is calculated by using all group
stage matches thus transferring information from these
matches to the prediction of other matches. Nevertheless,
we chose this way of calculating a to ensure an optimal
comparability between RANK and BET. Moreover, we exam-
ined that the choice of a is not highly sensitive to Ay, and the
overall results are not highly sensitive to the choice of a.

Due to the structural idea of a bet exchange, various dif-
ferent betting odds can exist for the same match outcome. As
explained before, we only considered those betting odds for
each outcome, which had the highest betting volume, thus
obtaining unique betting odds. It could be reasoned that the
predictive quality of BET would increase if some kind of aver-
age betting odds was calculated for each outcome. For this
reason we also studied volume-weighted average betting
odds. Interestingly, virtually no differences in the results
were provoked by this different approach. By reason of the
less complex calculation, we therefore maintained the more
simple approach of maximum volume betting odds.

In sum, the present study shows that the forecasting per-
formance of FIFA World Ranking is better than usually
assumed. It was shown that the change of calculation mode
in 2006 led to an improved predictive quality compared to the
bet market. While both predictors are clearly useful to obtain
accurate predictions in general, the world ranking is able to
outperform the bet market significantly for the World Cup
2014 and when the data from the World Cups 2010 and
2014 are pooled. We are reluctant to conclude that the
world ranking in general is superior to betting odds because
it is contradicting theoretical considerations and findings of
other studies. Nevertheless we cannot ignore the results and
therefore, in contrast to other studies, cannot confirm the

superiority of betting odds over other predictors, yielding
that its predictive qualities can not necessarily be considered
optimal. Furthermore with the approach presented in this
study, a useful framework is given which enables deduction
of detailed predictions from ranking systems such as the FIFA
World Ranking.

The world ranking outperforming the bet market is a sur-
prising result, bearing in mind that betting odds have serious
advantages over rankings when it comes to exploiting rele-
vant information. It can be argued that rankings as well have a
serious advantage over betting odds as they have a pure
objective, quantitative character and thus cannot directly be
subject to human misjudgement. Further studies investigating
the emergence process of betting odds in detail, might help to
gain practical insights on this theoretical consideration.
Moreover it will be valuable to repeat the comparison of
rankings and betting odds in the future including more data
and thus approving or challenging the current results.
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Appendices
Appendix 1

Calculation of a

Let pFAV;, pDRAW;, and pOUT; be the probabilities of the corresponding
match outcome of match i. Denoting all matches of the group stage as
matches 1 to n we calculate

1 n
Awin = E § (pFAVi 7pOUTi)>
i=1

as a measure for the overall degree of differences of team qualities. Note
that the participants of knockout matches are not known in advance of
the tournament and can therefore not be considered. We choose a such
that Ay, for BET and RANK are equal. The values of Ay, and a are given
below:

Table A1. Model parameters used for the percental prediction by predictor
ranking.

World Cup 2006 2010 2014
Dyin 42.6% 37.8% 36.7%
a 1.878 1382 1.398

Note that the high value of a in 2006 is not mainly due to the slightly higher
value of Ay but to the small differentiation of points in the ranking system
until 2006.

Appendix 2

Bivariate Poisson model

Let expyax and expyn be the expected goals of both teams. The prob-
ability of the match ending with a result of X:Y is

Xy y min(x.y) A i
. — o~ (Mthths) MA) XN (Y i 23
PIX: YA ANl =e Xyl Z ; ) ) where

A3 = 0.05(expyax + €XPyin)s
M = eXpuax — A3,
)\2 = exXpmin — A3
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Appendix 3

Data from further bookmakers

Throughout this study the predictions from the bet market are based
solely on 1 representative (Betfair). We stated before, that this is reason-
able from a theoretical point of view. However, it seems necessary to
verify this consideration by examining empiric data.

The Odds Portal website (2016) offers information on average betting
odds from various bookmakers on current and previous events. We used
data from this website to derive predictions for the World Cups 2010 and
2014 with the same procedure as used for Betfair throughout the study. In
2010, for each match 7 different bookmakers were considered while in
2014 for each match at least 11 different bookmakers were considered.
Note that extensive betting odds were not available for the World Cup
2006. This website is not an official source of the bookmakers but never-
theless, we found no indication for incorrect or inaccurate data.

We found that the predictions from Betfair and further bookmakers are
almost perfectly correlated (correlation 0.999474 in 2010 and 0.999648 in 2014).
In addition, Tables A2 and A3 show that the prediction quality of Betfair and
further bookmakers are virtually equal and thus the predictions used through-
out the study do actually reflect the predictions of the bet market.
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Appendix 4

Betting returns

We examined football predictions from a scientific point of view and not
from an economic point of view. Nevertheless, it is worth investigating
whether positive betting returns could have been achieved by betting
following our model-based predictions deducted from the world
ranking.

A reasonable betting strategy would be to bet 100$ on a match
outcome if our model yields a higher probability than the bet market.
Consequently, no bet will be made if the probability determined by
the model is lower than the probability of the bet market.

Table A4 shows the stakes, the net winnings and the winnings
excluding a 5% commission on winnings as usual at Betfair. The
highest winnings would have been achieved in 2014, followed by
2010. In 2006, a loss would have been made. These results are in
line with the predictive quality of the model. Note that in general a
higher predictive quality does not necessarily guarantee a positive
betting return in every case and vice versa. Note also that no state-
ment about the degree of significance is made at this point.

Table A2. Number of goals scored by favourite and outsider teams according to the model-free prediction of Betfair and Odds Portal.

Betfair Odds Portal
Goals (Absolute) Goals (Relative) Goals (Absolute) Goals (Relative)
Favourite Outsider Favourite Outsider Favourite Outsider Favourite Outsider
World Cup 2010 90 53 62.9%* 37.1% 90 53 62.9%* 37.1%
World Cup 2014 96 67 58.9%* 41.1% 96 67 58.9%* 41.1%
World Cup 2010 and 2014 186 120 60.8%* 39.2% 186 120 60.8%* 39.2%

* Significantly more than 50% (P < 0.05).
** Moreover significantly better than other predictor (P < 0.05).

Table A3. Log-likelihood values of the percental prediction by Betfair and Odds
Portal.

Log-likelihood Log-likelihood Log-likelihood

(Betfair) (Odds Portal) (benchmark)
World Cup 2010 —63.36% —63.48% —69.95
World Cup 2014 —63.48* —63.44* -69.66
World Cup 2010 -126.83* -126.91* -139.61

and 2014

* Significantly better than benchmark (P < 0.05).
** Moreover significantly better than other predictor (P < 0.05).

Table A4. Betting returns using a betting strategy according to the predictions
of predictor ranking.

Net Winnings excluding
Stakes winnings commission
World Cup 2006  8,000.005 —3,413.00$ —3572.35%
World Cup 2010  9,900.00% 683.005 278.85%
World Cup 2014 10,900.00% 2454.00% 1966.30%
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