
Informing a
Formula 1
Decision
A comprehensive overview of
data-driven racing strategies

Ben Gonzalez, Ryan Mudhole, Matt Peters, Jack Wentworth



F1 Background
Race durations are
usually 50-70 laps
Teams constantly
monitor and analyze
efficiency
3 qualifying rounds
before race
Pit stops average 2.5-3
seconds



Business Problem
Can we accurately predict which drivers will stand on an F1
Grand Prix podium, before the race starts?

F1 is a $15 billion industry
One podium can be worth millions in sponsorships, prize
money, and exposure
Teams already know who qualifies (starting grid)



Executive Summary
Our best-performing classification model accurately
identified at least one podium finisher correctly 76.2% of the
time.  (Note for Marc: The last thing we are testing is a
predictive fit for our “profit function” in terms of points
gained/lost in F1 scoring terms)

Grid improvement translates far more reliably than measurables like driver
age, nationality, team, pit strategy, circuit characteristics, or round.
Holding all other variables constant, a one-place gain on the grid is worth
far more in podium probability than any other measurable we tested.



Using the F1 Data
5,000+ unique race outcome records from 2012-2024 from one
of the leading sources in historical F1 data (Ergast). 

Each observation represents a single driver and race outcome.
podium: Whether the race outcome was first, second, or
third place (0 = no podium finish)
grid: Starting position (lower = further up)
round: Round number in the season
driver_age: Driver age at time of race



Using the F1 Data
constructor_*: The constructor/organizer of the racing
team
lat: Latitude of the circuit
lng: Longitude of the circuit
alt: Altitude of the circuit (meters)
laps_per_pit: Average number of laps between pit stops for
the driver in that race
no_pit: Whether the driver did not pit in that race (1 = no pit)
nationality_*: Driver nationality
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Modeling podium outcomes
We fit a penalized Elastic Net regression model to the race data

Excluding country but including lat/lng/alt as proxies
Adding pit strategy data like laps_per_pit without data
leakage through total laps
Including an additional variable for the relationship between
latitude and drivers with British nationalities
Confirming model assumptions were mostly satisifed



Some constructors consistently perform



Drivers that underperform



Pit strategy and grid really matter



Modeling 2025 Grand Prix outcomes
Our best model perfectly predicted all three podium finishers for
one of the races (4.8% of the time).

The model predicted at least one podium finisher correctly
76.2% of the time, and at least two 19% of the time
Simply predicting that grid positions 1-3 will podium is
perfectly correct 28.6% of the time, and at least one of them
did finish on the podium 100% of the time



Recommendation
F1 constructors should invest the majority of their performance
budget in single-lap qualifying pace and maximizing grid
position gains.

Pit-strategy and circuit characteristics have near-zero
effects once grid is accounted for
Baseline of grid 1-3 outpaces our model’s predictive fit



Next Steps
With richer data (like real-time tire degradation,
detailed weather, drag reduction)  we might find small
additional edges. We would also love to explore more
ways to introduce bias toward grid placement in our
model.

But, the public data we have today says grid is still
what matters most.



Questions?



Thank you!



Appendix



About the Dataset
The Ergast API data describes Formula 1 World Championship
races from 1950-2024. It contains data on racers, drivers,
constructors, qualifying, circuits, lap times, pit stops, and
championships. Unfortunately, a lot of the useful data like lap
times or laps completed would have resulted in data leakage.

Data: https://www.kaggle.com/datasets/rohanrao/formula-1-
world-championship-1950-2020






















