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Introduction: an example

Given
(
n
2

)
outcomes between n teams (= tournament), determine the winner

of the tournament (= tournament rule)
Example: random single binary elimination bracket (RS2EB)
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Introduction: an example (continue)

A

B C

D A D

CB

A D B C

BD

B

A D B C

BA

A

T = T ′ =

rA,D(T
′) = 1rA,D(T ) =

16
24

αA,D(T ) := rA,D(T
′)− rA,D(T ) = 1− 16

24 = 1
3

We can compute αX ,Y (T ) for any pair of teams X and Y and any
tournament T

α := maximum over all αX ,Y (T )

Fact: α = 1
3 (proved by Altman and Kleinberg [1])

We say that the rule RS2EB is 2-SNM- 1
3
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Known results

Tournament rules should be also fair:
▶ (CC) If a team A beats every other team, then the chance that A is the winner

of T is 1

Theorem (Altman and Kleinberg [1], 2017)

There is no rule that is both (CC) and (k-SNM-α) for α < k−1
2k−1 .

Theorem (Schvartzman et al. [2], 2019)

There is a rule that is both (CC) and (k-SNM- 2
3 ) but not monotone.

Theorem (Dinev and Weinberg, 2022; not published yet)

There exists a rule that is monotone, (CC), (2-SNM- 1
3 ), and (3-SNM- 31

60 ).
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Random single ternary elimination bracket (RS3EB)

2 7 8 1 46 9 35

7 1 3

3

1 3

7

4

6 5

9

28

sub-tournament

Theorem

The rule RS3EB is monotone, (CC), and (3-SNM-α) for 31
60 < 227

420 ≤ α ≤ 23
27 .
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Meta-graph

Tournament rules are just functions from the set of all tournaments to the
set of probabilistic distributions selecting a winner

We have only two main restrictions imposed on these rules

(CC) condition

Impacts only specific tournaments

(k-SNM-α) condition

Impacts only specific pairs of
tournaments

1 0

0

0

0

ra(T ) = 1

T

rS(T
′) ≤ rS(T ) + α

rS(T ) rS(T
′)

T T ′
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Meta-graph

Tournament rules are just functions from the set of all tournaments to the
set of probabilistic distributions selecting a winner
We have restrictions imposed on a subset of vertices and a subset of edges

1 0

0

0

0

0 1

0

0

0. . . . . .

CC − condition

SNM − condition

. . .

. . .
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Meta-graph

We have restrictions imposed on a subset of vertices and a subset of edges

If a tournament is not adjacent to a tournament with restriction (imposed by
(CC) property) we distribute the probability uniformly

The remaining tournaments (the middle layer) need a bit more work

1 0

0

0

0

0 1

0

0

0. . . . . .

CC − condition

SNM − condition

. . .

. . .

Theorem

There is a tournament rule that is monotone, (CC), (2-SNM- 1
3 ), and (3-SNM- 1

2 ).

Previously, there was no known rule that was both (CC) and (3-SNM-α) for
α < 31

60 .
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Rule extensions

It is feasible to design fair and non-manipulable rules for a small number of
teams on a computer

We would like to extend these rules to more teams

︸ ︷︷ ︸
n

. . .

a1

vertices of
a manipulating
group

-

︸ ︷︷ ︸
n

︸ ︷︷ ︸
n

. . .

a2

︸ ︷︷ ︸
n

. . .

an

. . . . . .

. . . . . .

a1 a2 an
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Rule extensions
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This extended rule is still (CC)

If the size of a manipulating group is a lot smaller than n then this rule is
(k-SNM-(α+ ε)) if the original rule is (k-SNM-(α))
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Thank you for your attention!
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