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What is the Pythagorean Expectation?
Originally developed by baseball statistician Bill James, the Pythagorean Expectation
is a formula that predicts a team's winning percentage based on points scored and
conceded:

Expected Win Percentage = (Points Scored²) / (Points Scored² + Points Conceded²)

This formula suggests that the ratio of points scored to points conceded should, over
time, approximate a team's true performance level. When actual results diverge
significantly from these predictions, it indicates that factors beyond simple scoring
are at play.

Traditional rugby analysis often focuses on win-loss records and championship
tables. But deeper statistical approaches can reveal patterns that these conventional
metrics miss. This article presents findings from applying the Pythagorean
Expectation model to Six Nations Rugby data from 2022-2025.

DOWNLOAD DATASET

https://www.nucleusrugby.com/
https://docs.google.com/spreadsheets/d/1KUypwjP-FAmMW3mrgD-AR0-Uo04uqs8cdkgexdPzJD8/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1KUypwjP-FAmMW3mrgD-AR0-Uo04uqs8cdkgexdPzJD8/edit?usp=sharing
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France emerged as a consistent overperformer across the four-year period,
exceeding statistical projections by an average of 11.14% (with performances of
+21.14%, +10.40%, +17.60%, and -4.60%). Even with a slight underperformance in
2025, their ability to win matches beyond what scoring metrics would predict has
been remarkable, particularly their perfect 2022 season that significantly outpaced
projections.

Ireland demonstrates fascinating volatility—dramatically overperforming in 2023
(+18.52%) and 2025 (+22.89%), while slightly underperforming in 2022 and 2024.
This oscillating pattern suggests a team that adapts its approach between
tournaments.

Shifting Competitive Landscape
England's trajectory over the four-year period shows significant improvement in
underlying performance. Starting with a predicted win percentage of 52.54% in 2022
that declined to 35.43% in 2023, they rebounded impressively to 47.93% in 2024 and
surged to 74.40% in 2025. This dramatic improvement in statistical projections
reflects fundamental enhancements in team performance rather than merely
favorable results.

Italy has shown interesting development, with their predicted win percentage rising
from just 9.90% in 2022 to a much more competitive 34.77% in 2024, before settling
at 24.12% in 2025. This suggests substantial improvement in their competitive
baseline, even if results don't always reflect this progress.

Declining Predictive Power
One of the most intriguing findings was the steady decline in prediction accuracy
year-over-year:

2023: 12.35% average absolute variance
2024: 16.49% average absolute variance
2025: 19.82% average absolute variance

This increasing gap between predicted and actual results suggests the Six Nations is
becoming more unpredictable. The 2024 tournament showed particularly notable
overperformances by France (+17.60%) and Italy (+15.23%), alongside significant
underperformance by Wales (-29.27%).

As the average variance grows, it appears teams are increasingly influenced by
factors beyond simple scoring metrics—tactical approaches, coaching strategies,
and in-game decision-making seem to be playing larger roles in determining
outcomes.

Consistent Overperformers and Underperformers

The Data Story: Four Years of Six Nations Rugby
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The Data Story: Four Years of Six Nations Rugby

What Does This Mean for Rugby Analysis?

The declining predictive power of the Pythagorean model doesn't indicate a flaw in
the formula but rather highlights the evolution of the sport. Modern rugby at the
international level has become increasingly tactical, with margins decided by factors
that raw scoring doesn't capture.

For analysts, coaches, and fans, this suggests several key takeaways:
Look Beyond the Scoreline: A team's point differential doesn't tell the whole story
of their performance quality.

1.

Efficiency Matters: Teams like France demonstrate that winning efficiently—
maximizing the impact of scoring opportunities—can be more important than raw
scoring power.

2.

Performance Trajectories: Tracking a team's Pythagorean metrics over time
provides insight into their fundamental development, even when results fluctuate.

3.

Predictive Limitations: As rugby evolves, purely statistical models require
contextual understanding to maintain predictive value.

4.

Conclusion: The Numbers Behind the Game

The Pythagorean Expectation offers a valuable lens through which to view Six
Nations Rugby performance, revealing patterns that might otherwise remain hidden.
While no statistical model can capture everything about a sport as complex as rugby,
this analysis demonstrates the value of looking beyond traditional metrics.

The increasing unpredictability of the Six Nations tournament—as evidenced by the
growing gap between statistical projections and actual results—makes the
competition more exciting for fans while challenging analysts to develop more
sophisticated approaches to understanding team performance.
As we look ahead to future tournaments, tracking these metrics may provide early
indicators of teams on the rise or decline, well before their championship standings
reflect these changes.
--
This analysis was conducted as part of a data analytics project using Six Nations
Rugby tournament data from 2022-2025.
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