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Abstract

Predicting reliability in Formula 1 is challenging, because team performance is determined by both technical
conditions and long-term organisation within the teams. This study tests if the historical data of a constructor (and
its lineage in F1) could be used in predictive analytics to forecast 2026 DNF (Did Not Finish) rates. Using these, |
will be attempting to create short term forecasts by three different modelling methods, assessing the most
accurate, and then applying it to the upcoming season to attempt to apply predictive analytics to Formula 1.
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Introduction

In Formula 1 (F1), a team’s performance depends on
a delicate balance of speed, control, and reliability. As
a result of this, the skill of a driver or the pace a car
has are often the main focuses in race discussions,
but it is widely recognised that the ability of a team
to finish the race is a major factor that often comes
into play in dramatic ways. A DNF (Did Not Finish) can
come from mechanical failure, damage from contact
with a rival car, or most recently in Aston Martin’s
case the car vibrating so much the driver, Fernando
Alonso, could not handle the pain caused from it [1].

However, reliability in F1 often comes from
experience and organisation. Newer teams entering
the sport almost always experience higher DNF rates
than older teams, at least at first [1]. There is also
correlation between money spent or better facilities
owned by certain teams improving reliability [2]. This
is due to being able to produce more data to build on
easier. However, most teams on the grid have long
histories, as teams in modern F1 are more likely to be
bought and rebranded than started from scratch
(with Haas and Cadillac being recent exceptions) [3].
As such, they inherited data and insight to build upon
from the team’s previous iteration [4].

In this paper, | will explore whether from this
historical data, from when teams ran under different
names and ownership, can be used to predict future

results. The purpose is not simply to see which team
is most or least reliable, but whether this historical
data is still playing a part on modern F1 through
predictive analytics.

Methods

Race result data was collected for each team,
including the results under all previous names of that
team [5]. The names for each team were grouped,
and all results were pulled from 1950 to 2025. For
each team, a seasonal DNF rate was produced
(proportion of race starts each season that ended in
a retirement for any reason).

Three forecasting approaches were compared: a
carry-forward model, simple exponential smoothing
(SES), and Holt’s linear trend method [6,7]. | chose
these three since they range in the sophistication of
their modelling, so testing all three gives a good range
to find which model fits best. | assessed the results
made by all three models by testing them against
data that was withheld when producing the models
to make sure | chose one based only on its predictive
ability. The model with the best performance was
then used to produce a forecast for the 2026 season.
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Results
Team Model mae rmse

Alpine Naive 0.275 0.394493
Aston Naive 0.096296 | 0.096864
Martin
Ferrari SES 0.091899 0.111341
Mclaren Naive 0.274074 0.312299
Mercedes | SES 0.1292 0.137531
Racing Naive 0.266667 | 0.408248
Bulls
Red Bull - ggg 0.2 0.244949
Racing
Sauber SES 0.305547 0.340344
Williams SES 0.213434 0.292918

Table 1 [5,8,9,10] - Table comparing the findings
for which model was most accurate in predictions
for each team’s data. The model specified is the
one with lowest prediction error for that team
(naive refers to the carry-forward modelling). MAE
refers to mean absolute error, showing average
difference between the predicted and observed
DNF rates. RMSE (root mean squared error)
measures the root of the mean squared difference
between predicted and observed DNF rates. Gives
more weight to larger errors than MAE to help
analyse the effectiveness of the method [1].

Comparing the forecasting models (shown in Table 1)
suggested that SES was the best overall predictive
model for this use. This makes logical sense, since it
means more recent historical data was more
important, which makes sense since some teams
have histories greater than 20 years. Data from 1980
for instance is unlikely to have an impact in modern
F1 reliability.
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Figure 1 — Bar graph showing the results of
predictive analytics using SES, and the output
produced for each team in a short-term forecast
for the 2026 season [5,8,9,10].

Using SES to produce the results seen in Graph 1, the
highest predicted DNF rate for 2026 was Racing Bulls

at 0.544, or 54.4%. This is followed by Sauber, at
0.418 or 41.8%. Then an intermediate group was
formed with Mercedes and Williams, with 20.2% and
18.6% respectively. The lower forecast range had
Alpine (10.8%), Red Bull (10%), and McLaren (9%).
Aston Martin and Ferrari formed a surprising outlier
group with the lowest forecasts of 4.2% and 1%
respectively.

These forecasts didn't make a uniform risk
distribution across the whole grid, instead indicating
a clear spread with four distinct groups. This supports
the idea that the historical results can be used in
predictive analytics.
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Figure 2 — Graph showing the individual output of
a single team (used Red Bull Racing as an
example) to show the data measured and the
predicted data point created [3,8,9,10].

Due to the nature of this paper being predictive of
things that have yet to happen, there is no concrete
conclusion. However, the current data produced with
this method suggests that predictive analytics can be
applied to Formula 1. The results also suggest that the
historical data of teams does have an impact on the
current events of the sport in a measurable way.

Limitations

This study does have several limitations. First, the
forecasts were made using just the historical DNF
data, so it ignores things like important reasons for
reliability change (such as change in regulation,
staffing and driver changes).

This paper also assumes that the modern constructor
and the previous team under different owners are
highly related. While rare, there are occasions when
the team is sold with very few of its previous
resources (such as bankruptcy).

Finally, data relating to Haas F1 Team was unable to
be produced, and such was not present in this study.
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