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Motivating ideas

@ A significant proportion of the competition outcome would be luck.
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Motivating ideas

© A significant proportion of the competition outcome would be luck.
@ We don’t have much time!
© Markets are good at evaluation.

© Markets get things wrong in (somewhat) predictable ways.
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The data - match probabilities
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Euro 2020 Betting Odds
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The model - Bradley-Terry

Probability that i beats j
i

pii =
v 7'(,'—|-7rj7

where 7; is the ‘strength’ of i.

As a generalised linear model
|Ogit(p,y) =\ — )\j,

where \; = log(7;)

Zermelo (1929); Bradley and Terry (1952)
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Bradley-Terry - typical use

Bradley-Terry model applied to a set of results, for the purpose of
prediction or ranking e.g. alt-3.uk

Parameters estimated by maximum likelihood estimation

mj; Cji mi—c::
) =TT (7).
ij

i<j

where ¢;j; is the number of time i beats j and m;; = ¢;; + ¢j; is the number
of matches between i and j.
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Bradley-Terry - issues

But:
@ not enough recent useful results to estimate strengths reliably
@ market prices are likely to be more informative

© draws in the group stages
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Bradley-Terry - dealing with draws

Extension to draws (alt-3.uk, Davidson (1970))

i

P(i beats j) = -
mi + i + v(mimj)s

1
P(i draws with j) = v(mim;)3

1
T + 7 + v(mim)3

Note even with draws:
Py _ i

=— or logit(pj) =i — A
e (ps) =X =
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Intra-group strength estimation

Can estimate the intra-group log-strengths r; = log s; by linear regression:

IOg (&) = ri —rj,
Pji

since pj; are known from market odds.

But how do we compare strengths between groups?
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Overall strength estimation

Assumptions:

© Team i's overall strength 7; is a scaling of its intra-group strength s;
by a factor dependent on its group v¢(j)

T =76(i)Si  or equivalently  \; =logvg(i)+ri

@ The strength of every team’s unknown final opponent is the same

L . : i

pio = P(i winning tournament | i reaches final) = ———,
i + To

where 7, is the strength of the unknown final opponent.
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Overall strength estimation

We can calculate pj, from market odds since

~_ P(i winning tournament)
Pio = IP(i reaches final)

Then we have that

log (&) = Ai = Ao = log Gy + ri — Ao,
Poi

and we can estimate logy¢(j) and A, through linear regression.

lan Hamilton, Stefan Stein, David Selby RSS Euro 2020 Prediction Competition 8th September 2021 13 /17



Knock-out prediction

Now we can calculate the strengths of each team

Ti = YG(i)Sis

and apply these through the Bradley-Terry model to predict the KO match

results
i

i+ 7;j

pPij =

lan Hamilton, Stefan Stein, David Selby RSS Euro 2020 Prediction Competition 8th September 2021 14 /17



Miscellaneous notes

@ Parsimonious model - 120 data points (72 group stage match
probabilities 4+ 24 reach final 4+ 24 tournament win); two linear
regressions; two days

@ What happened to market being wrong in predictable ways?

© Did we do well just because of taking market odds for the group
stage?
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How much was luck?

Performance graphs for KO stages alone based on the nine competition
updates
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