INTRODUCTION AND MOTIVATION

College football and basketball are a huge deal. The recent mens’
and womens” NCAA basketball championship games both drew
well over 10 million viewers. Broadcasting rights deals for college
sports approach $1 billion, and billions of dollars are bet each year
on college football and basketball. In our project, we focus on ques-
tions such as the following:

* How effective is the betting market in predicting the outcomes
of games compared to more naive prediction methods?

How does the predictability of college football compare to that
of college basketball?

How much of an advantage is it to be the home team?

How do we measure and compare the accuracies of probabi-
listic predictions?

DATA SOURCES

e College Football Data (CFBD), collegefootballdata.com: Con-
tains game results, Elo ratings, betting market data and poll
rankings for college football games going back to 1980.

College Poll Archive, collegepollarchive.com: Contains every
AP Top 25 Poll for college football and basketball going back
to 1949.

Sportsbook Reviews Online, sportsbookreviewsonline.com:

Contains college football and basketball game result data, as
well as betting data, going back to 2007.

Sports Reference, sports-reference.com: Contains game re-
sult data for college football and basketball, going back to

1950.

PREDICTION METHODS

We analyzed 3 ways to predict the outcome of a game:

e Betting Market [1,4]: The team favored to win by the bet-
ting market is predicted to win. We use moneyline scores as a
proxy for betting market predictions. Moneyline scores come
in pairs such as (+110, -135) that correlate to the amount of mo-
ney won or lost by betting on each of the teams. The team with
the negative moneyline score is the betting market favorite.

Poll Based Predictions [1,2,5]: The AP Top 25 Poll is a weekly
poll ranking college sports teams, which aggregates the indi-
vidual rankings by approximately 60 sports journalists. The
higher ranked team is predicted to win.

Elo Ratings [1,3]: A team’s Elo rating is a point system up-
dated after every game depending on the strength of its op-
ponent (1500 is an average team, 2000 represents a very good
team). It was originally developed to rate chess players. The
team with the higher Elo rating is predicted to win.

Elo ratings were obtained from collegefootballdata.com (college foot-
ball only).
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PREDICTION ACCURACIES IN COLLEGE FOOTBALL AND COLLEGE BASKETBALL

Accuracies by Method and Sport
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Overall prediction accuracy for AP Top 25 matchups between 2007
and 2018 in college football (551 games) and college basketball (1026
games).

e Of the three methods, the betting market consistently performs
better than the others.

* On average, college football is more predictable than college
basketball

Prediction Accuracy vs Rank Difference
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Proportion of games won by higher ranked team in AP Top 25 mat-

chups in college football (1936 to present) and college basketball
(1950 to present).

e There is significant variation in the win probabilities by rank
difference. This is likely due to the small sample sizes of ga-
mes (for large rank differences, the sample sizes were as small
as 21 games).

e The regression lines show that the accuracy of the predictions
grows approximately linearly as a function of the rank diffe-
rence, and is higher for college football than college basketball.

Yearly Variations in Accuracies (College Football)
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Prediction accuracy for AP Top 25 matchups in college football for
each season between 2007 and 2018 (approximately 40 games per se-
ason).

* There is large variations from season to season for each of the
three prediction methods.

e Most of the time, the betting market outperforms other
methods.

Accuracy of Probabilistic Predictions
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Actual proportion of games won vs implied win probabilities based
on Elo ratings and moneyline scores.

e Elo ratings and moneyline scores are converted to win proba-

bilities, which are compared with actual win frequencies using
bins of width 0.1.

e The dotted line represents a perfect calibration of the probabi-
listic predictions in which the actual proportion of games won
is equal to the predicted win probability. The graph shows that
both Elo and moneyline probabilistic predictions are very close
to perfect calibration.

INCORPORATING HOME TEAM ADVANTAGE

Of the three prediction methods we analyzed, only the betting
market accounts for a possible home team advantage, which may
explain in part the higher accuracy of predictions based on the
betting market.

It’s natural to ask if other methods like Elo rating can be im-
proved by giving the home team an appropriate Elo rating boost.
The graph below shows the improvement in prediction accuracy
and Brier score (which measures the accuracy of probabilistic
predictions — the lower the score the better it is) as a function of the
Elo rating boost. We found the optimal home team boost is 73 Elo
rating points.
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EVALUATING PROBABILISTIC PREDICTIONS

We use two approaches to measure and compare the accuracies of
probabilistic predictions.

e Calibration Plot: Plots the actual proportion of games won
against the predicted win probability. (See graph on left for an
example).

e Brier Score: Numerical quantity representing the average de-
viation between predicted and actual probability. The lower
the Brier score, the more accurate the probabilistic prediction.
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