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For every sports tournament, it is an important requirement to provide contestants with the appropriate
incentives to perform. However, incentive compatibility is usually considered an all or nothing (binary)
concept in the academic literature, that is, the rules are proved to be either strategy-proof or vulnera-
ble to manipulation. Our paper aims to present a method for quantifying the violation of this theoretical
property through the example of the European Qualifiers for the 2022 FIFA World Cup. Even though that
competition is known to be incentive incompatible since lower-ranked Nations League group winners are
interested in the success of their higher-ranked peers, the extent of the problem has remained unex-
plored until now. Computer simulations reveal that the threat of tanking can be substantially mitigated
by adding a carefully chosen set of draw restrictions, which offers a justifiable and transparent solution
to improve fairness. Sports governing bodies are encouraged to take our findings into account.
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“As a general rule every one is more inclined to lend credence to
the bad than the good. Every one is inclined to magnify the bad in
some measure, and although the alarms which are thus propagated,
like the waves of the sea, subside into themselves, still, like them,
without any apparent cause they rise again.”!

(Carl von Clausewitz: On War)

1. Introduction

Tournaments are extensively used as a tool to elicit costly ef-
fort from economic agents. According to recent theoretical results
(Dagaev & Sonin, 2018; Pauly, 2014; Vong, 2017), sports tourna-
ments are usually not immune to strategic manipulation by the
players, which is detrimental to the reputation of the organisers
and threatens the profitability of the industry in the long run.
Nonetheless, the trade-off between incentive compatibility and

E-mail address: laszlo.csato@sztaki.hu

1 In the original: “In der Regel ist jeder geneigt, das Schlimme eher zu glauben als
das Gute; jeder ist geneigt, das Schlimme etwas zu vergrofSern, und die Gefdhrlichkeiten,
welche auf diese Weise berichtet werden, ob sie gleich wie die Wellen des Meeres in
sich selbst zusammensinken, kehren doch wie jene ohne sichtbare Veranlassung immer
von neuem zuriick.” See Carl von Clausewitz: On War, Book 1, Chapter 6 Information
in War. Translated by Colonel James John Graham, London, N. Triibner, 1873. http:
|/clausewitz.com/readings/OnWar1873/TOC.htm
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other desirable properties remains largely unexplored. A severe im-
pediment is that strategy-proofness is traditionally regarded as an
all or nothing (binary) concept and no attempt has ever been made
to quantify the level of its violation in the tournament design lit-
erature.

The present paper aims to fill this research gap. Since it is close
to impossible to devise a general abstract model for measuring the
lack of strategy-proofness due to the huge variation of incentive
schemes applied in the real world, we focus on group-based quali-
fication systems with an exogenous ranking of the contestants used
to provide a secondary way to qualify. Consequently, the lower-
ranked contestants are interested in the success of higher-ranked
contestants to fill the vacancies created by the latter, this design
violates incentive compatibility (Dagaev & Sonin, 2018, Proposi-
tion 3), a basic principle of competitive sport (Szymanski, 2003).

However, the Union of European Football Association (UEFA)
designs its qualification tournaments for the FIFA World Cup and
the UEFA European Championship according to that principle since
launching the UEFA Nations League in 2018. Therefore, it is crucial
to avoid games with misaligned incentives to the maximum extent
possible because no team can prove to play honestly, hence even
the mere existence of such a situation endangers the integrity of
the competition in the mind of spectators.

Fortunately, the lack of an incentive compatible solution does
not exclude the possibility that the relevance of the problem can
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be reduced by a well-devised mechanism. In fact, we uncover how
adding an appropriate set of restrictions in the group stage draw
is able to significantly improve fairness. The intuition behind the
idea is straightforward: two teams assigned to different groups will
not play any match, thus none of them can benefit from tanking
(deliberately losing) against the other.

In particular, the European Qualifiers for the 2022 FIFA World
Cup will be analysed as a case study, where the probability of an
incentive incompatible scenario will be determined. Even though
the violation of this theoretical property is based on an exact
mathematical result, analytical tools remain insufficient to mea-
sure the extent of the deficiency: since only some teams have mis-
aligned incentives in certain games, the first step would be to es-
timate the probability of these matches but even the group draw
procedure is prohibitively complex (Csatd, 2021a), not to say any-
thing about the prediction of match outcomes. Therefore, we are
forced to use Monte Carlo simulations, a standard approach in the
comparison and evaluation of tournament designs.

The central contribution of the current work resides in quan-
tifying the incentive compatibility of a sports tournament that
has never been attempted before. The methodology can be fol-
lowed in the case of other incentive incompatible formats such
as when teams playing in different groups should be compared
(Csat6, 2020a). It is also shown first how additional draw con-
straints might be used to improve fairness. Finally, our proposal
essentially solves the main problem of this particular tournament
design, which can promote its application in the future, especially
because it does not require any fundamental rule change, only the
introduction of further prohibited clashes that can be justified by
competition-related reasons.

The paper is structured as follows. Section 2 gives a concise
overview of the literature. The format of the European qualifiers
for the 2022 FIFA World Cup is outlined in Section 3. Our approach
to quantifying incentive incompatibility is detailed in Section 4.
Section 5 reports the computational results and justifies the intro-
duction of additional draw constraints. Section 6 concludes.

2. Related literature

Cheating in sports is an important topic of scientific research
because this behaviour violates most ethical codes and can po-
tentially undermine interest. Preston & Szymanski (2003) discuss
different forms of cheating, including sabotage, doping, and match
fixing. Kendall & Lenten (2017) present sports rules with unfore-
seen consequences, while Breuer & Forrest (2018) offer a wide
coverage of the most serious manipulations in sports. Andreff
(2019) overviews the economic aspects of criminal behaviour in
sports.

There are also instructive case studies. According to Duggan
& Levitt (2002), sumo wrestlers coordinate their fights when ap-
proaching eight victories towards the end of the season due to the
sharp non-linearity in the payoff function. In football games where
one team is in immediate danger of relegation to a lower division
but the other team is not affected by the outcome, the former club
achieves a desired result with a higher probability in more cor-
rupt countries (Elaad, Krumer, & Kantor, 2018). As recent regres-
sion results show, bookmakers and bettors believe that teams do
not exert to the maximum extent to win once they have no chance
of qualifying for international cups or being relegated (Feddersen,
Humphreys, & Soebbing, 2021).

Perhaps the most famous example of dual incentives is caused
by the player draft in North American (and Australian) sports be-
cause the traditional set-up of reverse order promotes tanking once
a team has been eliminated from the play-offs. Taylor & Trogdon
(2002) examine three National Basketball Association (NBA) sea-
sons to determine whether performance responds to changes in
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the lottery system used for the draft order. Teams are found to
be more likely to lose in the presence of incentives to lose. Price,
Soebbing, Berri, & Humphreys (2010) reinforce these results on
a larger dataset. While losing more games after elimination can
merely be a consequence of lower motivation and disappointment,
this is not the only explanation: a concrete strategy behind los-
ing can be identified, at least in the National Hockey League (NHL)
(Fornwagner, 2019). Consequently, several remedies have been pro-
posed to adjust the draft allocation mechanism in order to mit-
igate the threat of tanking (Banchio & Munro, 2021; Gold, 2010;
Kazachkov & Vardi, 2020; Lenten, 2016; Lenten, Smith, & Boys,
2018)—and they have been partially adopted by the administrators
as shown by the continuous development of the NBA draft lottery.

Pauly (2014) proves an impossibility theorem to show that com-
plex tournament systems consisting of two qualifying tournaments
with disjoint sets of participants, such as the design of recent
FIFA World Cups, give rise to manipulation. According to Vong
(2017), the necessary and sufficient condition of strategy-proofness
in multistage tournaments is strongly restrictive since only the top-
ranked player can be allowed to qualify from each group. Dagaev
& Sonin (2018) consider incentive compatibility in multiple tourna-
ments with the same set of participants and noncumulative prizes
when the sets of winners have a non-empty intersection. Their
main theorem essentially implies that the tournament examined in
the present paper can be manipulated. The ignorance of this the-
oretical result is responsible for the misaligned incentive schemes
in the UEFA Champions League entry between the 2015/16 and the
2017/18 seasons (Csatd, 2019), as well as in the current Champions
League group stage draw (Csat6, 2020c). Csaté (2020a) analyses the
incentive compatibility of group-based qualification systems when
teams from different groups are compared to provide a secondary
chance for qualification, where playing a draw can be optimal for
both teams under certain circumstances (Csat6, 2020d).

However, all of the previous works treat incentive
(in)compatibility as an all or nothing (binary) concept and do
not undertake to quantify the threat of manipulation. Naturally,
strategy-proofness is extensively discussed in other fields of
research but we know only a few attempts to measure the se-
riousness of its violation. Altman & Tennenholtz (2006) evaluate
the incentive compatibility of ranking systems. Bonkoungou &
Nesterov (2021) investigate the criterion of strategic accessibility
for school choice mechanisms, that is, the set of schools wherein
a student can get admission by manipulation.

On the other hand, it is a standard approach in scheduling to
maximise the competitiveness of the matches played in the last
round of round-robin tournaments (Chater, Arrondel, Gayant, &
Laslier, 2021; Guyon, 2020; Stronka, 2020). Similarly, Lasek, Szlavik,
Gagolewski, & Bhulai (2016) assess opportunities for advancing in
the previous FIFA World Ranking table in terms of associated prob-
abilities. While it may seem strange that quantifying the level of
incentive incompatibility in tournament design has never been the
subject of any scientific study, a possible explanation can be the
complicated structure of real-world competitions.

Finally, since we will recommend adding further draw con-
straints, the paper is strongly connected to studies on the group
draw in sports tournaments, too. Guyon (2015) identifies several
flaws in the draw of the 2014 FIFA World Cup and provides a
fair and evenly distributed method to create balanced and geo-
graphically diverse groups. Laliena & Lépez (2019) and Cea et al.
(2020) propose alternative policies to balance the difficulty levels
of the groups in the FIFA World Cup. In the case of the UEFA Cham-
pions League knockout stage draw, the focus is on the fairness of
the draw procedure that can be improved by relaxing the restric-
tions (Boczon & Wilson, 2018; Kl6RBner & Becker, 2013). But this
is the first study to consider how draw conditions can be used to
achieve other desirable goals than the equal treatment of all teams.
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3. A deficiency of the European Qualifiers for the 2022 FIFA
World Cup

The European section of the 2022 FIFA World Cup qualification
is a football competition contested by the national teams of the
55 UEFA member associations to allocate the 13 slots available for
this confederation in the World Cup finals. The tournament con-
sists of two phases. In the first group stage, the countries are put
into ten groups with five or six teams each to play in a home-away
round-robin structure. The group winners qualify directly for the
2022 FIFA World Cup, while the runners-up advance to the second
play-off stage. Here, the two highest-ranked group winners from
the 2020/21 UEFA Nations League that finished outside the top two
in their groups join them. These 12 teams are divided randomly
into three play-off paths of four teams each, and the three path
winners qualify for the World Cup finals.

According to the model of Dagaev & Sonin (2018), the above de-
sign is vulnerable to strategic manipulation: if the Nations League
ranking is A = B = C such that all teams play in the same round-
robin group of the qualifiers and teams A and C compete for the
prize, team B has to lose against team A in order to guarantee
the qualification of team A ahead of team C because then team B
could have a chance to fill the vacant slot in the play-offs. Haugen
& Krumer (2021) identify such a situation in the UEFA Euro 2020
qualifying concerning Israel and Austria.

Example 1. Group I in the European Qualifiers for the 2022 FIFA
World Cup contains England, Poland, Hungary, Albania, Andorra,
and San Marino. Consider the ranking of the 2020/21 UEFA Na-
tions League group winners in Table 1, which has been established
on 18 November 2020, before the group draw of the qualifying
tournament. Albania has not a high chance to reach the first two
positions in Group I. Nonetheless, it can still go to the play-offs
if at least nine teams ranked higher than Albania in Table 1 ob-
tain the first two spots in their groups. Consequently, a reasonable
strategy for Albania would be to lose both of its group matches
against Hungary, while exerting full effort against all other teams.
This plan maximises the probability that Hungary finishes as the
group winner or runner-up.

Csat6 (2021c, Chapter 6.2) offers a theoretical study of this tour-
nament format to conclude that there is no obvious remedy of in-
centive incompatibility if UEFA wants to reward performance in
the Nations League. Therefore, we aim to mitigate the danger of

Table 1
The ranking of group winners in the 2020/21 UEFA Nations League.

League Group winner Abbreviation Rank Place in the draw
A France FRA 1 Pot 1
A Belgium BEL 2 Pot 1
A Italy ITA 3 Pot 1
A Spain ESP 4 Pot 1
B Wales WAL 17 Pot 2
B Austria AUT 18 Pot 2
B Czech Republic CZE 19 Pot 3
B Hungary HUN 20 Pot 3
C Slovenia SVN 33 Pot 4
C Montenegro MNE 34 Pot 4
C Albania ALB 35 Pot 4
C Armenia ARM 36 Pot 5
D Gibraltar GIB 49 Pot 6
D Faroe Islands FRO 50 Pot 5

The last column shows the pot of the team in the draw of the European Qualifiers
for the 2022 FIFA World Cup. The first four spots are determined by the 2021 UEFA
Nations League Finals to be played after the beginning of the qualifying tournament.
These teams are ranked on the basis of their performance in 2020/21 UEFA Nations
League A.
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a strategic manipulation outlined in Example 1 to the maximum
extent possible.

4. Methodology

The violation of incentive compatibility will be measured via
Monte Carlo simulations, a standard approach in the tournament
design literature (Chater et al., 2021; Csato, 2020b; 2021b; Dagaev
& Rudyak, 2019; Goossens, Belién, & Spieksma, 2012; Scarf, Yusof,
& Bilbao, 2009). Our starting point is the group stage draw of the
European Qualifiers for the 2022 FIFA World Cup when the ranking
of the Nations League group winners (Table 1) has already been
known. The rules of the draw are as follows (UEFA, 2020).

The 55 teams are seeded into six pots based on the Novem-
ber 2020 FIFA World Ranking such that the 10 strongest teams
are placed in Pot 1, the next 10 in Pot 2, and so on until the five
lowest-ranked countries are assigned to Pot 6. The teams are allo-
cated to Groups A-E of five teams and Groups F-J of six teams.
The countries are drawn sequentially from Pot 1 to Pot 6, and
each team is allotted to the first available group in alphabetical
order as indicated by the computer. Four types of draw constraints
should be met to obtain an assignment “that is fair for the par-
ticipating teams, fulfils the expectations of commercial partners and
ensures with a high degree of probability that the fixture can take
place as scheduled” (UEFA, 2020). Csat6 (2021a) discusses how the
unfairness of the draw procedure can be reduced.

Once the group allocation is determined, every game can be
simulated. The ability of a team is measured by a single vari-
able, its Elo rating. Although there exist more developed predic-
tion techniques (Baker & McHale, 2018; Corona, Forrest, Tena, &
Wiper, 2019; Ley, Van de Wiele, & Van Eetvelde, 2019), this rela-
tively simple approach has been chosen because (1) Elo rating is a
good indicator of the real level of national football teams (Gasquez
& Royuela, 2016); (2) the decision-makers can better understand
our central message; (3) the main findings are unlikely to change
in a more sophisticated parametric model.

Instead of the FIFA World Ranking, we use the Elo ratings of
the popular project World Football Elo Ratings, available at http:
/[www.eloratings.net/, as a proxy for team performances. Predic-
tions from this Elo rating are more accurate than the previous
FIFA ranking (Gasquez & Royuela, 2016; Lasek, Szlavik, & Bhulai,
2013), and—in contrast to the current FIFA World Ranking—it dis-
tinguishes home and away games as well as accounts for the mar-
gin of victory when the ratings are updated. In addition, although
FIFA adopted the Elo formula in the summer of 2018 (FIFA, 2018),
the revision involved a smooth transition from the previous rank-
ing, and the moderated number of matches played since then has
probably not allowed yet for the necessary adjustments.

Take a match between teams i and j with the Elo ratings E; and
E;, respectively, played at the field of team i. The win expectancy of
team i is

1
Wi = 14 10~ (Ei+100—E;) /400 °

(1)

Note that the rating of the home team is increased by 100 as travel
fatigue, support from the crowd, referee bias, and familiarity with
the stadium provide a significant home field advantage in foot-
ball (Baker & McHale, 2018; Boyko, Boyko, & Boyko, 2007; Pollard,
1986).

However, the exact number of goals scored by each team in
each match is needed since drawn matches are common in this
sport, and goal difference is the tie-breaking rule if two teams have
the same score. Football games are usually modelled such that the
scores of both teams are described by a Poisson distribution, see,
e.g. Chater et al. (2021) or Dagaev & Rudyak (2019). Thus team i
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scores k goals against team j with the probability

k
() ex0 (3)

P = o ,

(2)

where )Ll(jf ) shows the expected number of goals scored by team i
against team j, which depends on whether the match is played at
home (f = h) or away (f = a).

We calculate parameter Afjf ) according to a function estimated
on the basis of almost 30 thousand matches played by national
football teams (Football rankings, 2020). In particular, it is a quartic
polynomial (a polynomial of degree four) of win expectancy with
different equations for the home and away teams that contain a
correction for unbalanced games. The average expected number of
goals for the home team i is

—5.42301 - W} + 15.49728 - ij

—12.6499 - W5 + 5.36198 - Wj; + 0.22862 ifW;; <09
231098.16153 - (W;; — 0.9)* — 30953.10199 - (W;; — 0.9)3+
+1347.51495 - (W;; — 0.9)2 —1.63074(W;; — 0.9)+2.54747 if W; > 0.9

(3)

with R? = 0.984, whereas the average number of goals for the
away team j equals

() _
Aij =

90173.57949 - (Wj; — 0.1)* + 10064.38612 - (Wj; — 0.1)3+

+218.6628 - (W;;—0.1) — 11.06198 - (Wj; — 0.1)+2.28291 if Wj; < 0.1
~1.25010 - W — 1.99984 - W2+
+6.54946 - W2 — 5.83979 - W + 2.80352

MO =
(4)

with R? = 0.955. The same model has been used recently to mea-
sure the probability of qualification for the 2018 FIFA World Cup
(Csat6, 2022).

The final standing of the groups is determined in accordance
with the criteria of the official regulation (FIFA, 2021, Article 20,
Item 6): a) greatest number of points obtained in all group
matches; b) goal difference in all group matches; c) greatest num-
ber of goals scored in all group matches. Further tie-breaking rules
are ignored for the sake of simplicity, that is, every remaining tie
is decided randomly.

Besides the group rankings, the ranking of 2020/21 UEFA Na-
tions League group winners determines the last two teams that
enter the qualifying play-offs. However, the final positions of the
top four Nations League group winners turn out only after the
group stage draw in the qualifiers, hence they are ranked accord-
ing to the principle in other leagues, see Table 1. In addition, at
least 13 Nations League group winners may finish as group win-
ners or runners-up in the European Qualifiers for the 2022 FIFA
World Cup. The official regulation (FIFA, 2020) does not discuss
this possibility, therefore the remaining vacancies in the play-offs
are filled through the 2020/21 UEFA Nations League overall rank-
ing. These provisions are needed only to treat all possible cases
and have at most marginal effect on the results.

Table 2 presents the Elo ratings of the 55 UEFA member associ-
ations, which are ranked on the basis of the November 2020 FIFA
World Ranking, underlying the draw of the qualification tourna-
ment. As it has been discussed, these data are sufficient to simu-
late match outcomes due to formulas (1), (2), (3), and (4). Table 3
presents the associated probabilities for a supposed match be-
tween Albania and Hungary, as well as between Belgium and San
Marino, the strongest and the weakest teams in our study, respec-
tively.

First, the whole qualifying tournament is simulated to obtain
the set of directly qualified teams (the group winners) and the set
of teams progressing to the play-offs (the runners-up and the two
participants chosen based on the Nations League ranking). Second,
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it is checked whether any team would be better off by unilat-
eral losing as follows. Assume that the team ranked t3th among
the Nations League group winners does not qualify for the play-
offs but the teams ranked 7;th and 7th (71 < 7 < 13) do qualify
through the Nations League ranking, namely, without being group
winners or runners-up in the qualifiers. The team ranked 73th will
be better off by losing if:

o the team ranked t;th among the Nations League group winners
plays in its group, and the team ranked 7;th becomes a group
winner or runner-up after the team ranked t3th loses both of
its matches against the team ranked t;th; or

 the team ranked tpth among the Nations League group winners
plays in its group, and the team ranked t,th becomes a group
winner or runner-up after the team ranked t3th loses both of
its matches against the team ranked t,th.

In the simulation, tanking of a team is achieved by adding 100
goals for its opponent in both matches. If only the first condition
(concerning the team ranked 7;th) holds, it is counted as an effec-
tive tanking between the teams ranked t;th and zsth. If only the
second (concerning the team ranked t,th) holds, it means an ef-
fective tanking between the teams ranked tpth and ts3th. If both
conditions are satisfied, the effective ranking counter is increased
by half between the teams ranked t;th and t3th, as well as by half
between the teams ranked 7,th and r3th. Therefore, any situation
in which the team ranked t3th would be better off by unilateral
losing is counted only once.

Theoretically, the next team ranked t4th among the Nations
League group winners that do not qualify for the play-offs might
also have a small chance to benefit from tanking. This is possi-
ble if two of the teams ranked t;th, 7,th, and 75th become the
group winner and runner-up by a strategic manipulation of the
team ranked 74th. Unsurprisingly, we have not found such an ex-
ample in any simulation run since the conditions are strongly re-
strictive. Finally, no team ranked lower than 74th among the Na-
tions League group winners can be better off by losing as there
are at least four higher-ranked teams outside the top two in their
groups, and at most two of them can achieve these positions after
tanking. To conclude—similar to the concept of Nash equilibrium—
the above procedure examines only unilateral losing strategies but
it correctly identifies all possible cases of incentive incompatibility.

Example 2. Take the European Qualifiers for the 2022 FIFA World
Cup and suppose that France (Group D), Belgium (Group E), Italy
(Group C), and Spain (Group B) are group winners, whereas Austria
(Group F), the Czech Republic (Group E), Slovenia (Group H), and
Montenegro (Group G) are runners-up. If Hungary does not reach
the top two positions in Group I, then Wales (Group E) and Hun-
gary qualify for the play-offs as Nations League group winners, see
Table 1. With the notations above, Wales is the 7;th ranked team,
Hungary is the 7,th, Albania (Group I) is the r3th, and Armenia
(Group ]) is the t4th. Wales and Albania play in different groups,
thus Albania cannot tank against Wales. Since Hungary and Albania
are assigned to the same group, it should be examined what hap-
pens if Hungary scores 100 additional goals in both of its matches
against Albania. If Hungary does not become the group winner or
runner-up after this change, there exists no effective tanking. On
the other hand, if Hungary reaches the top two positions due to
the modification, an effective tanking is booked in the relation of
Hungary and Albania. Armenia cannot qualify for the play-offs by
unilateral losing because none of the three higher-ranked teams
plays in its group.

A simulation run consists of the following steps:

1. The groups of the European Qualifiers for the 2022 FIFA World
Cup are drawn.
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Table 2
Strengths of the teams in the European Qualifiers for the 2022 FIFA World Cup.
Country Rank Elo Country Rank Elo
Pot 1 Pot 2
Belgium 1 2111 Switzerland 11 1871
France 2 2092 Wales 12 1829
England 3 1962 Poland 13 1813
Portugal 4 2038 Sweden 14 1821
Spain 5 2050 Austria 15 1786
Italy 6 1998 Ukraine 16 1833
Croatia 7 1860 Serbia 17 1789
Denmark 8 1927 Turkey 18 1753
Germany 9 1956 Slovakia 19 1664
Netherlands 10 1994 Romania 20 1666
Pot 3 Pot 4
Russia 21 1743 Bosnia and Herzegovina 31 1634
Hungary 22 1745 Slovenia 32 1627
Republic of Ireland 23 1658 Montenegro 33 1531
Czech Republic 24 1761 North Macedonia 34 1570
Norway 25 1763 Albania 35 1556
Northern Ireland 26 1586 Bulgaria 36 1505
Iceland 27 1633 Israel 37 1592
Scotland 28 1660 Belarus 38 1496
Greece 29 1627 Georgia 39 1507
Finland 30 1708 Luxembourg 40 1363
Pot 5 Pot 6
Armenia 41 1523 Malta 51 1215
Cyprus 42 1326 Moldova 52 1227
Faroe Islands 43 1262 Liechtenstein 53 1115
Azerbaijan 44 1383 Gibraltar 54 1095
Estonia 45 1383 San Marino 55 830
Kosovo 46 1491
Kazakhstan 47 1334
Lithuania 48 1370
Latvia 49 1261
Andorra 50 1035

Group winners in the 2020/21 UEFA Nations League are written in italics, see Table 1. The column Rank shows the (internal) ranking according to the November 2020
FIFA World Ranking. Source: https://www.fifa.com/fifa-world-ranking/ranking-table/men/rank/id13113/#UEFA. The column Elo shows the World Football Elo Ratings as of 26
November 2020 (the day of the FIFA World Ranking). Source: https://www.international-football.net/elo-ratings-table?year=2020&month=11&day=26&confed=UEFA.

Table 3
Illustration: the probability of different match outcomes.

Home team Away team Win expectancy of The probability of

the home team Home win Draw Away win
Albania Hungary 0.3746 0.3132 0.2633 0.4235
Hungary Albania 0.8407 0.7225 0.1737 0.1037
Belgium San Marino 0.9996 0.9986 0.0012 0.0002
San Marino Belgium 0.0011 0.0041 0.0226 0.9734

2. The qualification matches are played; group rankings are estab-
lished; group winners, runners-up, and teams advancing to the
play-offs through the Nations League are determined.

3. Unilateral losing by the teams ranked t3th and t4th among Na-
tions League group winners is studied separately. Group rank-
ings are established; group winners, runners-up, and teams ad-
vancing to the play-offs through the Nations League are deter-
mined.

The error of a simulated probability p is \/p(1 — p)/n for sam-
ple size n.2 As the probability of an effective tanking will turn out
to be about 1.43%, 10 million iterations is sufficient to get a reli-
able expected value: the error is 0.0038% and the probability can
be reduced below 0.013% due to our recommendation.

Teams can qualify for the FIFA World Cup directly or through
the play-offs. Since exactly one team advances from each of the
three play-off paths with four teams each, the aggregated proba-
bility of qualification is estimated by the probability of winning a

2 We are grateful to an anonymous reviewer for this important remark.

group plus one-fourth of the probability that the team goes to the
play-offs.

5. Assessing and mitigating the problem of misaligned
incentives

The first issue to be investigated is the probability of a situa-
tion where an effective tanking exists. It is about 1.4%, which does
not seem to be too worrying at first glance. On the other hand,
Fig. 1 implies that in 0.8% of all possible outcomes, Slovenia would
be better off by losing against Hungary. Since the two teams have
about a 10% chance to play in the same group, the conditional
probability of Slovenia tanking successfully against its neighbour-
ing country is 8%. The Czech Republic, Hungary, and Montenegro
have also a relatively high chance to lose by exerting full effort.
The organisers have clearly opted for a risky alternative by choos-
ing this particular design: it would be scandalous and detrimental
to the integrity of European football if any national team would
miss qualification for the FIFA World Cup by playing honestly.

Figure 1 suggests a straightforward way to reduce this unfair-
ness. Note that incentive incompatibility cannot emerge in the re-


https://www.fifa.com/fifa-world-ranking/ranking-table/men/rank/id13113/#UEFA
https://www.international-football.net/elo-ratings-table?year=2020%26month=11%26day=26%26confed=UEFA
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Top 5-MNE
AUT-MNE
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Top 6-ALB
CZE-ALB
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Fig. 1. The threat of effective tanking for various country pairs under the original and constrained tournament designs.

lation of teams assigned to different groups. For example, the prob-
ability of effective tanking is zero for Austria against Wales, for
Hungary against the Czech Republic, as well as for Montenegro
against Slovenia, and for Albania against Slovenia or Montenegro.
These teams are drawn from the same pot, thus they cannot play
against each other in the qualifiers, which excludes any opportu-
nity of tanking.

Consequently, adding further draw constraints is a potent tool
to avoid such an unwanted scenario. In particular, Table 4 presents
14 matches to prohibit in the tournament that we have chosen on
the basis of Fig. 1 because they have a high vulnerability to ef-
fective tanking. This policy does not require any “innovation” from

UEFA since there already exist similar prohibited country pairs in
the draw due to political reasons, as well as draw conditions ex-
plained by competition-related issues (UEFA, 2020). The new de-
sign with these additional restrictions is called constrained format.

The choice of these additional restrictions is intuitive: Nations
League group winners should play in different groups if they are
close in the ranking of group winners (Table 1) and face substan-
tial uncertainty during the qualification. In other words, it is barely
beneficial to prevent a match between Belgium and France (both
teams finish almost always as group winners or runners-up in the
qualifiers), between Austria and Gibraltar (the latter team has prac-
tically no chance to be better than the third-placed team of its
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Draw constraints (prohibited clashes) to mitigate incentive incompatibility.

Higher-ranked team

Place in the draw

Lower-ranked team

Place in the draw

Wales

Austria

Wales

Austria

Wales

Austria

Czech Republic
Hungary
Austria

Czech Republic
Hungary
Czech Republic
Hungary
Albania

Pot 2
Pot 2
Pot 2
Pot 2
Pot 2
Pot 2
Pot 3
Pot 3
Pot 2
Pot 3
Pot 3
Pot 3
Pot 3
Pot 4

Czech Republic Pot 3
Czech Republic Pot 3
Hungary Pot 3
Hungary Pot 3
Slovenia Pot 4
Slovenia Pot 4
Slovenia Pot 4
Slovenia Pot 4
Montenegro Pot 4
Montenegro Pot 4
Montenegro Pot 4
Albania Pot 4
Albania Pot 4
Armenia Pot 5
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Fig. 2. The role of incentive incompatibility in the original and constrained tournament designs.

group), or between Wales and Armenia (there are several Nations
League group winners ranked between them, hence Armenia is un-
likely to benefit from a loss against Wales). On the other hand,
both the Czech Republic and Montenegro have a non-negligible
probability to reach the first two positions and only two Nations
League group winner are ranked between them, thus tanking by
the latter team cannot be ruled out. Anyway, we have only used
information available at the date of the draw, and the simulations
can be carried out in a reasonable amount of time to determine
the set of clashes that should be avoided.

Our proposal decreases the probability of effective tanking by
two orders of magnitude, from more than 1.4% to less than 0.013%.
Although misaligned incentives can still emerge for some teams,

especially for Armenia (Fig. 1), they do not pose a great threat—
and can be entirely avoided by appropriate draw conditions.

The virtues of the constrained tournament design are reinforced
by Fig. 2, which conveys the key message of the paper. In the orig-
inal format, three teams (Hungary, Slovenia, Montenegro) could
increase their chance of qualification by more than 0.5% if they
choose a unilateral manipulation strategy. All teams that do not
win their groups in the UEFA Nations League might lose due to
misaligned incentives. On the other hand, adding a proper set of
draw restrictions essentially eliminates any effect of incentive in-
compatibility. The suggested policy reform is able to rectify a se-
vere problem of the original tournament format, thus can greatly
contribute to its spread.
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Finally, it is worth considering how the alternative design af-
fects the chance of playing in the FIFA World Cup. According to
Fig. 3, there is not much reason to worry in this respect: the
changes in the probability of qualification remain below half per-
centage points, except for Slovenia and Montenegro, two Nations
League group winners. They probably benefit from avoiding the
Czech Republic and Hungary, the second and the third strongest
team, respectively, in Pot 3 (see Table 2). Furthermore, their gains
from the additional draw restrictions can be easily justified be-
cause the tournament format depends on the results from the Na-
tions League to a lesser degree than the UEFA Euro 2020 qualifying
(Csat6, 2021c, Chapter 6.4).

The main features of the proposed solution can be summarised
as follows:

o It reduces the probability of incentive incompatibility by two
orders of magnitude, therefore, it almost eliminates the danger
of strategic manipulation.

It marginally increases the chances of most Nations League
group winners to play in the 2022 FIFA World Cup, thus it can
intensify competition in the UEFA Nations League.

Adding new draw constraints to the long list of current restric-
tions does not increase the complexity of tournament rules.
Since, according to the official description of the draw proce-
dure (UEFA, 2020), these conditions aim to issue a schedule that
is fair for the participating teams, minimising the extent of in-
centive incompatibility is a persuasive argument for introducing
further constraints. In addition, protecting some Nations League
group winners from competing against each other can be easily
explained to the public.

6. Conclusions

This paper has come around the issue of how strategic manipu-
lation can be prevented in a group-based qualification system with
an exogenous ranking of the contestants used to provide a sec-
ondary way to qualify, where some teams might be interested in
the success of other teams to create vacant slots to be filled. Al-
though the theoretical background has been extensively discussed
in the literature (Csat6, 2021c; Dagaev & Sonin, 2018), no attempt
has ever been made to exceed the binary approach of incentive
incompatibility by quantifying the probability of an effective tank-
ing. To that end, the example of the European Qualifiers for the
2022 FIFA World Cup has been investigated as a case study. While
strategy-proofness cannot be guaranteed without fundamentally
changing the tournament design, adding a carefully chosen set of
draw restrictions can considerably mitigate incentive incompatibil-
ity.

There are several avenues to continue our research. The strate-
gic behaviour of the teams can be modelled by taking the sit-
uation before any particular match into account and considering
a probabilistic assessment about the chance to qualify. One can
test whether the assumed optimal choice is supported by evi-
dence. A more sophisticated approach can be developed to predict
the results of the games, even though that will probably not al-
ter the main implications. Since many sports tournaments suffer
from some problems around incentives, measuring the seriousness
of such issues offers an obvious topic for future studies. Hopefully,
the present work will be only the first step in the quantification of
incentive compatibility, which is indispensable to understand bet-
ter the potential trade-offs between strategy-proofness and other
desirable attributes of a tournament design.



JID: EOR

L. Csato

Finally, one might legitimately ask whether our proposal has
any chance to be implemented in practice. We are cautiously op-
timistic in this respect. First, adding further constraints to the
draw procedure can be justified for the public by transparent
competition-related reasons such as protecting certain Nations
League group winners from playing against each other. Second,
there exist some recent examples when the governing bodies in
football have taken the results of academic researchers into ac-
count:

« UEFA has modified the knockout bracket of the 2020 UEFA Eu-
ropean Championship to balance group advantages based on
the suggestion of Guyon (2018);

o Inspired by the criticism of Guyon (2015), FIFA has reformed
the draw of the 2018 FIFA World Cup;

o The recommendation of Duran, Guajardo, & Sauré (2017) for a
fairer schedule of the South American Qualifiers to the 2018
FIFA World Cup has been unanimously approved by the partic-
ipants and is currently being used (Alarcén et al., 2017).

Thus our study would nicely fit into the collection of academic
works proposing rule change ideas that could yet be adopted and
implemented by sports administrators (Lenten & Kendall, 2021).
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