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Introduction

Tartan Football Team: Division Three Athletics
- Countermovement Jump across Football Season
- Joined Games Played, and Player Starter Data
- Positive Upward Trends across Key Variables

Research Question:
- How can a countermovement jump show fatigue 

across the season?
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- Goal: Pinpoint a metric that distinguishes jumps 
from each other

- Method: Ran a separate PCA for every position (9 
groups) and compared the top PC 1 loadings

- Takeaway: mRSI consistently tops PC 1 → 
fatigue indicator

Model Formulae:
- mRSI_Change ~ β₀ + β₁ × Starter + β₂ × Previous mRSI Change + β₃ 

× Avg mRSI Change + ϵ 
- Included (1|athleteID) in the mixed effect model

Model Validation:
- We found that for the mixed model, variance contributed by 

individual athletes is approximately 0.
- Models had an RMSE that oscillates 10% for mRSI change.

- Left:  we see the 
Brake-Weight ratio by 
position over the season. 

- Right: the mRSI, plotted 
with Jump Height and 
Ground Contact Time

- We ran a linear and mixed 
effect model of
mRSI change, due to its 
relevance to football.

- Dataset from CMU Football: weekly jump 
measurements (one row per jump, 2495 × 69)

- Supplemented with player starter info and game 
schedule data
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A Linear Model? Or Mixed Effect?
- The mixed effect model revealed 

that variance attributed to 
differences between players was 
0–effectively making it the same 
as a linear model.

- We see similar estimates from 
both (except for the first predicted 
week).

- We conclude a linear model is 
most appropriate for this analysis.

- Quantifying Fatigue:  We were able to show, in accordance with current sports science knowledge, that 
mRSI is a relevant factor in quantifying fatigue.

- Training Validation: Players biometric trends indicate gradual improvement in fatigue over the course of 
the season. Our client noted this was intended.

- Player Differences: Models indicate little random effect between players. Data collected during practice 
(heart rate monitors, etc.) and snap counts could be used for further analysis

- Linear model coefficients are above (equal to Mixed effect)
- Previous mRSI Change and Average (rolling) mRSI change 

were found to be statistically significant.

Two proposed heuristics 
for fatigue:
- mRSI:

- A measurement of 
player elasticity.

- Brake-Weight Ratio:
- Braking Force / Weight

- Captures the force 
generated per 
Newton


