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Introduction: Preliminary Results:
The field of football analytics has exploded in popularity over the last decade. While my research is ongoing we have successfully determined there are certain factors that
Learning from the well-established analysis techniques 1n sports such as Tjgz’ E have statistical significance when evaluating the effectiveness of playcall in short-yardage
baseball, football analysts have revolutionized the way players are taught, BT - situations. Run plays are 8.28% more likely to yield a successful result than pass plays. QB
scouted, and played against. Databases such as nflastR have allowed for long L3y . runs to the middle are 5.99% more likely to yield a successful result than QB runs to the left.
term tracking of key metrics and allowed for more sophisticated analysis to take s iy R — No-huddle is the most effective tempo, being 3.06% more likely to yield a successful
place. This database 1s constantly being improved, with new data such as e — conversion than standard tempo. Jumbo packages are the most effective packages, being
defensive schemes and sets being added within the last two years. My strong Ny 4.14% more likely to yield a successful conversion compared to an empty set. Compared to
passion for football combined with my interest and analysis led me to be M =il - first down, second down is 3.91% less likely to yield a successful result, third down is
introduced to the field with this first research project. A trend I appeared to have *gi Jf\g -_— 21.92% less likely to yield a successful result, and fourth down is 32.22% less likely to yield
noticed when watching NFL games was that teams seemed to pass more on IND - O a successtul result. For each yard farther from the first-down line, probability of success
these short yardage situations. This led to a curiosity on learning not only what :E;r E _l_ decreases by 5.92%. For each defender in the box, probability of success decreases by
the most frequently called plays were, but also the most effective. This project DEN - —_ 1.12%. Goal-to-go situations are 5.44% less likely to yield a successful result compared to
addresses this curiosity by focusing on the optimal play call for short yardage SLE _- non-goal-to-go situations. To the left 1s a chart of how well NFL teams performed against the
situations, with hopes to make improvements to play calls based on this Sy = model, predicting success using the above factors. Notably, the Eagles, Rams, and Lions
research. While this project is still ongoing, there are already meaningful results Ry — substantially outperformed the model while the Texans, Jets, and Vikings substantially
gleaned from the limited model I have helped create. ari- | - | underperformed the model.
o . Diff o Conclusion:

Methods:

Throughout this year, I have extensively examined short-yardage situations in the NFL.

visual of team performance agamst model prediction(top) Through this research I helped create a model which is relatively effective at predicting
Final model(Bottom)

This research was conducted using nflreadr, a comprehensive data tool that provides detailed play-by-play data successful outcomes in short-yardage situations. This model predicts that the most

for all NFL ' 1999. The pr1 bjecti t lyze the effecti fpl lls 1 : : : : 4 :
e SATER SHEE - PHITIELY ORJEEHVE Was 10 Alalyzs Tib STEvEiess o play = SR effective playcall in short yardage situations would be a no-huddle, jumbo package, QB

glm(formula = series_success ~ Down + ydstogo + attempt_type_direction +
no_huddle + goal_to_go + offense_formation_JUMBO + defenders_in_box,
family = "binomial", data = sy_final_data)

short-yardage situations.

. . run up the middle, on first down, to convert a first down. What 1s important to note is that
1. Data Collection & Filtering

o The dataset was filtered to include only plays where the yards-to-go for a first down was less than four. football 1s played with humans not robots and as a result has variation in team success.

Coefficients:

o Special teams plays (field goals, punts, etc.) were excluded, as the focus was solely on conversion Estimate Std. Error z value Pr(>Izl) Across the eight years of data used to create this model, the average results have been
T (Intercept) 3.83579  0.15860 24.186 < 2e-16 *** d K dict; C . h d 1
attempits. Domin? 0.39184  0.07576 -5.172 2 .37e-Q7 *** used to make predictions. Certain circumstances such as momentum and morale were not
is criter _ Down3 -1.50884  ©.07591 -19.877 < 2e-16 *** : : : :
© Data Includes all plays that meet this criteria from 2016-2024 it Aoh GO T s Tl e able to be factored into this model. Football play call is also something that goes two
2. Feature Selection & Data Processing ydstogo -0.36364  0.01795 -20.257 < 2e-16 *** : : : :
o The dataset tecorized by plav t attempt_type_directiondes_qb_run_middle 0.50576  0.11223 4.57 6.59e-06 *** ways. If a team can correctly guess what play 1s being run, they have a substantially higher
¢ dalaset was CatCgorize y play typc (I'U.Il VS. pass). attempt_type_directiondes_qgb_run_NA -2.36495 0.21041 -11.239 < 2e-16 *** . . . . . . . .
o Further breakdowns included run direction, offensive formation, defensive alignment (men-in-box) attempt_type_directiondes_gb_run_right ©.20718  0.12008 1.725 0.084470 . likelihood of stopping it. As a result, defaulting to the optimal play call described by this
. ’ ’ ’ attempt_type_directiondropback -0.56379 0.08540 -6.602 4.05e-11 *** . . . .
quarterback vs. running back rushes, and scrambles. attempt_type_directionnon_gb_run_left -0.23626  ©.09073 -2.604 0.009215 ** model may allow the opposing defense to counter i1t, making the play call less effective.
. . .y . . . attempt_type_directionnon_gb_run_middle -0.15583 0.09073 -1.718 0.085882 . . . . . . .
© Some missing data, such as player position for specific plays, was manually imputed in Excel and attempt_type_directionnon_gb_run_NA  -1.36305  0.68037 -2.003 0.045134 * This model 1s a basic one that allows for the noticing of broad trends, and still needs to be
re-unloaded into nflreadr for further analvsis. attempt_type_directionnon_gb_run_right -0.34469 0.09086 -3.794 0.000148 *** .. . .. . .
M | 4 no_huddle 0.18770  0.04327 4.338 1.44e-05 *** tested at predicting specific future results. This 1s my first introduction to the realm of
3. Statistical Analysis goal_to_go -0.33404  ©.04553 -7.336 2.20e-13 *** , o , . ,
o Losistic reeression models were used fo assess the nrobabilitv of a successful conversion based on of fense_formation_JUMBO 0.25428  0.07294 3.486 0.000490 *** football analytics and I plan on continuing to improve this model during future years at
& & p y defenders_in_box -0.06850 0.01366 -5.013 5.35e-07 ***
various play characteristics. FSU.
o , , Signif. codes: @ ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ¢ ’ 1
o All statistical analyses were conducted in R, where I further converted results to make them easier to References
understand (Dispersion parameter for binomial family taken to be 1)
1. Microsoft Corporation. (n.d.). Microsoft Excel [Software]. Microsoft. Available at:
. . . . . Null deviance: 38205 on 35087 d f freed . .
This methodology enabled the creation of a data-driven model that provides insight into the optimal e S Eey ﬁ::i sl https://www.microsoft.com/en-us/microsoft-365/excel

play-calling strategies in short-yardage scenarios. I then assessed the reliability of the model with a Brier Score,  AC: 35020
2. R.J.S.(2021). nflreadr: NFL data for R. GitHub repository. Available at: https://github.com/RJStats/nflreadr

which measures the reliability of probabilistic predictions from 0-1, with a lower score meaning a stronger Number of Fisher Scoring iterations: 4
model fit. My final model had a brier score of 0.1631129, which is a good result and means my model was a : 3. L.A. P, (2020). nflfastR: Fast Analysis of NFL Play-by-Play Data. GitHub repository., Available at:
good fit I then compared NFL teams actual results to the results predicted by my model to see if teams on https://eithub.com/nflverse/nflfastR

average over or underperformed my model, the graph of which can be seen to the right.
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