THE PENNSYLVANIA STATE UNIVERSITY
SCHREYER HONORS COLLEGE

DEPARTMENT OF FINANCE

Assessing the Feasibility of NFL Sports Betting as an Alternative Investment Strategy Through
Predictive Analytics

DAVID SCHLICHTIG
SPRING 2023

A thesis
submitted in partial fulfillment
of the requirements
for a baccalaureate degree
in Finance
with honors in Finance

Reviewed and approved* by the following:

Samuel Bonsall
Professor of Accounting
Thesis Supervisor

Brian Davis
Associate Clinical Professor of Finance

Honors Adviser

* Electronic approvals are on file.



ABSTRACT

Sports gambling is a rapidly expanding industry throughout the United States, providing
many individuals with the opportunity to achieve profits through several platforms and
applications — much like the financial markets. While these markets are structured differently at
their core, many qualitative similarities exist that suggest that profitable investment can be
accomplished through either market. Investors typically analyze a number of accounting and
financial metrics to assess which financial assets should be added to their portfolios; with an
abundance of information easily accessible to the public, a similar analytical approach — using
performance statistics and predictive modeling — can be used in the sports betting market to
determine on which outcomes to wager.

This thesis explores the feasibility of predictive modeling strategies in the sports betting
market of being an alternative to traditional investment strategies. Building on techniques
explored in previous literature, a probit regression model using extensive, historical NFL data is
developed and refined, and its returns are compared to those observed in the financial markets
during the 2022 NFL season. The results of this study suggest that exploitable arbitrage
opportunities exist that allow individuals to achieve returns at a rate greater than the financial
markets, providing promising evidence than sports betting can be an alternative financial asset

class.
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Chapter 1

Introduction

Throughout the United States, investment is a widely used mechanism for individuals to improve
their wealth outside of the income associated with their occupation. Observed in many different
facets of life — including but not limited to, real estate, IRA and 401K retirement accounts, 529
college saving plans, and general investment in bonds and the stock market — investment has
been the long-held approach for growing one’s money without having to commit to extra hours
of labor. However, there is another alternative that individuals are using to improve their wealth
(albeit with greater risk): sports betting.

Over the past several years, the popularity of sports betting has been on the rise
throughout the country ever since 2018 when the Supreme Court ruled that the right to legalize
gambling on sport outcomes resided with each individual state. Ever since the ruling, the sports
betting market has boomed in numerous states in large part due to gamification and the ability to
place wagers from any location at the convenience of one’s smartphone. For many people, the
potential to win exorbitant sums of money off a small wager is far too appealing, especially
when a gambler profiting $75 million off the Houston Astros winning the Major League Baseball
(MLB) World Series makes national headlines, as seen in the case of “Mattress Mack” in
Purdum (2022). Perhaps many sports fans dream of being highlighted on the Internet for turning
a few dollars into thousands of dollars when successfully predicting the final score of an NFL
game or having all legs hit in a 25-leg parlay, as seems to be the case in multiple weeks of any

given football season. After all, who wouldn’t want to be on the winning side of these scenarios?



However, the probability of these scenarios occurring is slim to none, often akin to the
likelihood of winning the lottery or getting struck by lightning. Luckily, sports betting is not
limited to these “flash in the pan” scenarios, instead featuring many wagers that allow an
individual to profit anywhere from a fraction to a multiple of their initial investment. While not
as appealing as their higher-returning alternative, the latter options provide an opportunity for
bettors to recognize potential profits with a much higher likelihood of success.

In the modern age of society, many people have access to advanced technology and
extensive collections of data and statistics, which can be used to further increase one’s
probability of earning money through sports gambling compared to using a betting strategy that
solely relies on an individual’s gut instinct. Using such resources, the most experienced bettors
tend to utilize strategies involving machine learning and predictive modeling to construct sports
betting models that produce reliable returns over the course of a calendar year or professional
sports season. While unconventional, numerous experienced gamblers have opted to engage in
sports betting using such strategies instead of investing in the financial markets. Most notably,
this sentiment can be connected to the case of Billy Walters — perhaps the most prominent, yet
controversial, name involved in the sports betting industry — in Fish (2015).

At a high-level, many similarities exist between the sports betting and financial markets,
as participants seek opportunities to earn money using analytical approaches. This makes one
ponder a number of questions, including if investment in either market can be used
interchangeably or in combination to better diversify one’s portfolio. Using predictive analytics,
in this study, I set out to develop an NFL-specific sports betting model with sufficient accuracy
to generate returns greater than stock market indices, enabling sports betting to be classified as

an alternative financial asset class.



Chapter 2

Background

For individuals that are novices or unfamiliar with the sports betting industry, gaining an
understanding of its history and common terminology is essential for possessing the foundational
knowledge that frames this thesis. The ensuing chapter provides an overview of the history of the
sports betting market up to the present day and is followed by explanations of the relevant

terminology that recurs throughout the remainder of this paper.

History of Sports Betting

The sports betting market is an industry that is rapidly expanding and growing in popularity.
However, this was not always the case as its history is mired in controversy and public debate
despite its underground operations for many years. Beginning in the 19" century, betting on
horse racing and professional baseball gained popularity and was soon followed by college
football and basketball in the early 20" century. This activity was predominantly underground
but remained prevalent throughout the country due to the lack of laws and regulation until the
Interstate Wire Act of 1961 illegalized the wire transmission of gambling instructions and
information across state lines. As a result, sports betting became localized and remained largely
underground in most states except Nevada where legalization occurred in 1931.

In the 1970’s and 1980’s, Delaware, Oregon, and Montana followed suit in legalizing
sports betting and its variations (e.g., fantasy sports, pools, and sports lottery). The industry was
gaining momentum but was halted when legislators passed the Professional and Amateur Sports

Protection Act of 1992, banning sports gambling in all states except those where operations were



already established. Despite these restrictions, online platforms — such as FanDuel and
DraftKings — began operating in the early 2010°s by offering monetary prizes to participants in
daily fantasy sports. While these providers were largely popular among sports fans, their
operations were met with legal controversy and disputes in the political landscapes of many
states under the argument that such action was sports betting at its core, in turn putting the
futures of these companies into question.

However, in May 2018, the trajectory of this largely prohibited industry changed for the
better as the Supreme Court overturned PASPA. With the 1992 act deemed a violation of the
Tenth Amendment of the Constitution, the power to legalize sports betting was turned over to the
states, resulting in a wave of new sportsbooks and platforms throughout the United States as
legalization went underway. Currently, Forbes (2023) reports that there are now 36 states — in
addition to Washington, D.C. — where sports betting is legal, including 26 where mobile sports
betting is permitted. With sportsbooks’ ability to provide digital services in addition to new
regulations to protect both bettors and the integrity of professional sports, the sports gambling

market is anticipated to continue growing for the foreseeable future.

Overview of Terminology

The background information that is arguably more relevant for the remainder of this paper lies in
sports gambling’s betting types and odds framework. In modern sport betting platforms, there are
three prevalent bet types — moneyline, point spread, and total points — the outcomes of which are
frequently predicted in sports betting models. Each bet type focuses on a different outcome for

each game contested with the risk and implied probability of such outcome being reflected in its



odds framework. The following subsections provide explanations of this framework and the

major bet types as it relates to the NFL sports betting market.

Explanation of Odds

Prior to the explanation of bet types, one must first understand the odds framework that all bet
types employ. Odds are set by sportsbooks and can either be expressed as a positive or negative
number (e.g., -110 or +110). Negative odds indicate that an outcome is more likely to occur than
an outcome with positive odds or one with negative odds but a lower absolute value. For

example, an outcome with odds of -500 is more likely to occur than one with +200 or -150.

Negative Odds Positive Odds

-500 83.33% Low +500 16.67% High
-400 80.00% Low +400 20.00% High
-300 75.00% Low +300 25.00% High
-200 66.67% Moderate| +200 33.33% High
-150 60.00% Moderate| +150 40.00% Moderate
-100 50.00% Moderate| +100 50.00% Moderate

Implied Probability = ﬂ x 100| Implied Probability = - 109 x 100

. |0dds| + 100 ©  0dds + 100

Table 1. Implied Probability and Level of Risk for Sample Odds

At the foundation of this principle lies the implied probability and level of risk that can be
extracted from the odds. As illustrated in Table 1, a bet’s level of risk has an inverse relationship
with its implied probability as a function of its odds. Note that this calculation varies based on
whether odds are positive or negative and that the point of inflection is at £100, indicating that

by design, market odds can never be less than the absolute value of 100.



Additionally, odds indicate the potential payout and profit for a specific wager. A bet’s
payout is simply the amount wagered multiplied by the inverse of the implied probability
whereas its profit is the difference between its payout and initial wager. More simply, using a
standard betting unit of $100, a bettor would have to wager the posted negative odds to win $100
in profit (e.g., wagering $110 to profit $100 when the odds are set at -110) or wager $100 to
profit an amount equal to the posted positive odds (e.g., wagering $100 to profit $110 when the
odds are set at +110).

Odds are also an indicator of a bet’s expected return. For any game, bettors can either
earn the potential payout at the implied probability or earn $0 at a percentage expressed as the
difference between 1 and the implied probability; as a result, a bet’s expected payout will always
be equal to its initial wager, and its expected profit will always be equal to $0. While this
principle seemingly challenges the profitability of sports betting, achieving neither a gain nor
loss on an individual wager is unlikely in practice and is merely a reflection of the models that
sportsbooks use when publishing their lines and odds. This holds true for all bet types, which are

explained below.

Moneyline Betting

Moneyline (ML) bets are perhaps the simplest of the three major bet types, with potential
outcomes framed by which team wins the game in question. For any given game, both teams are
assigned odds based on their implied probability to win the contest. For example, assume that the
New England Patriots are hosting the New York Jets with ML odds of -300 and +250,
respectively. In this game, the Patriots would be the favorite to win, while the Jets would be the

underdog based on their implied probabilities. If the spread of these odds is larger (e.g., -500 and
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+400), then the Patriots would be considered a heavier favorite, and the Jets would be classified

as more of a longshot. When the spread is smaller (e.g., -150 and +110), sportsbooks are
indicating that they expect the result of the game to be more questionable than a game with a
larger ML spread.

Note that in these examples and for most published lines, the sum of both teams’ implied
probabilities to win does not equal one; in fact, this sum is often greater than one. Sportsbooks
design odds in this way to account for the possibility of a tie or draw. In the event of this
outcome, the bet is considered push or void, resulting in the return of the initial wager to the

bettor.

Point Spread Betting

Point spread bets — also referred to as spread bets throughout this paper and within the industry —
possess an extra layer of complication compared to the moneyline bet type. Instead of focusing
solely on which team wins a game, the outcomes of spread bets revolve around the margin of
such victory. For each game played, teams are assigned opposite lines — e.g., +4.5 and -4.5,
where a positive line indicates that a team is an underdog, and a negative line indicates that a
team is the favorite — with odds that are relatively even as sportsbooks seek equal volume on
both sides of the line. The set spread line establishes the target margin of victory (MOV) that the
favorite must win by for a bettor’s wager to win, otherwise wagers on the underdog are
successful. A team’s ability to outperform their assigned line is known as “covering the spread”.
For example, assume that the Baltimore Ravens are visiting the Pittsburgh Steelers with
point spreads of -6.5 and +6.5, respectively. In this scenario, gamblers on the Ravens (as the

favorite) are relying on the team to win by more than 6.5 points for their bet to hit, whereas
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gamblers on the Pittsburgh Steelers (as the underdog) will realize a return if the Steelers lose by

less than 6.5 points or win the game outright. In games where the line does not have a decimal
(e.g., Team A has a spread of +4 and Team B has a spread of -4), a push or void bet can occur if
the game results in a point differential that is equivalent to the set line (i.e., Team A wins by four
points and Team B loses by four points), resulting in neither a gain nor loss for both bettors.

Figure 1 provides a visualization of these scenarios and their potential outcomes.

g Team A Actual Team B Actual
Scenario Team A Score Team B Score Spread Outcome
Spread Spread
1 36 30 -6 +6 Team A
2 36 33 -3 +3 Team B
3 10 27 +17 -17 Team B
4 36 32 -4 +4 Push - Void
Push (Void) gL Push (Void)
/ Team A wins 36-32 \
Team A Spread = -4 Team B Spread = +4
Team A Covers | Team B Covers | Team B Covers |
-4 -3 +3 +4
Scenario 1: Scenario 3:
Team A wins 36-30 Scenario 2: Team B wins 27-10
Team A wins 36-33

Figure 1. Sample Point Spread Scenarios and Outcomes

Total Points Betting

In terms of complexity, total points bets — commonly known as over-under (O/U) bets — fall in
between moneyline and spread bets, but instead of betting on a team’s ability to win a game,
bettors wager on the combined score of a given game. For any game, sportsbooks assign an over
and under line with relatively equivalent odds like the odds framework observed in point spread

bets.
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For example, assume the Green Bay Packers are hosting the Chicago Bears and the over-

under line is set at 52.5, in which case the two potential outcomes for bettors are “Over 52.5” and
“Under 52.5”. Determining the winning bet is quite simple; if more than 52.5 points are scored,
then the game hit the over, but if less than 52.5 points are scored, then the game hit the under.
Like point spread bets, there is a possibility of a void bet when the combined score is equivalent
to the total points line set (e.g., the O/U line is set at 50 and the teams combine for 50 points).

Figure 2 provides a visualization of such scenarios and their outcomes.

Scenario Team A Score Team B Score Total Points 0/U Outcome
1 37 20 57 Over
2 27 23 50 Push - Void
3 20 27 47 Under
Scenario 2:
Team A wins 27-23
0O/U =50
| Over | Under
57 50 47 0
Scenario 1: T Scenario 3:
Team A wins 37-20 Push (Void) | Team B wins 27-20

Figure 2. Sample Total Points (O/U) Outcomes

Miscellaneous Bet Types

The sports betting model developed and analyzed in this thesis focuses only on the three major
bet types (i.e., moneyline, point spread, and total points); however, there are a number of other

betting types that exist but are out of scope for this research. To allow for a greater understanding
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of the sports betting market, a brief explanation of each miscellaneous bet type — proposition,

alternate line, futures, and parlay — follows.

Proposition betting — also referred to as prop betting — involves outcomes that are

associated with individual players rather than an individual team or teams in a game. For

example, proposition bettors can wager on who will score a touchdown in any given game, how

many yards a player will gain, and if a quarterback will throw an interception, among many other

outcome options. Proposition bets can be selected based on a list of potential events (e.g., a list

of all players with assigned odds of scoring a touchdown in a game) or can be presented with an

over-under line (e.g., the number of receiving yards for a specified player can either be over or

under 43.5).
Original Lines Odds Alternate Line A Odds Alternate LineB  Odds
Team A-4.5 -110 -9.5 +200 +10.5 -1000
Team B +4.5 -110 +9.5 -300 -10.5 +750

Point Spread

in increased odds for the

Increasing a spread in the direction of the favorite results in decreased odds for the favorite and
increased odds for the underdog; decreasing the spread or inverting the sign of the spread results

favorite and decreased odds for the underdog.

Over 52.5 -110 Over 60.5 +120 Over 39.5 -350
X Under 52.5 -110 Under 60.5 -160 Under 39.5 +230
Total Points - = — g : = . :
An increase in points in a line results in a decrease in Over odds and an increase in Under odds; a
decrease in points results in an increase in Over odds and a decrease in Under odds.
J. Smith Over 90.5 yards -110 Over 95.5 yards -140 Over 60.5 Yards -500
. J. Smith Under 90.5 yards -110 Under 95.5 yards +110 [Under 60.5 Yards| +400
Proposition

Increasing a prop line results in a decrease in Over odds and an increase in Under odds; a decrease
in the prop line results in increased Over odds and decreased Under odds.

Table 2. Changes in Odds for Alternate Line Betting

Alternate line betting — also known as buying and selling points betting — relates to

betting types with matching odds on both sides of the line (as seen in point spread and total

points betting) and involves wagering on a modified line in exchange for higher odds and a lower

potential return. As a bettor moves away from the original line set by a sportsbook, the
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associated odds increase or decrease based on movement below and above the established line,

respectively; such adjustment in odds due to alternate line adjustment results in an inverse
change in a bettor’s potential return. Table 2 displays the effects of line modification on
associated line odds.

Unlike previous bet types that focus on player and team outcomes for a given game,
futures betting involves betting on a specified outcome for a player or team over the course of an
entire season. Similar to a proposition bet, futures bets enable bettors to bet on a number of
outcomes such as a player winning an end-of-season award, a team winning a championship, a
player scoring a certain number of touchdowns, and a team winning a certain number of games —
the latter two of which are presented like a total points bet with outcomes being on both sides of
a line (e.g., a specific team winning over or under 9.5 games in a season).

Parlays allow bettors to combine multiple wagers into a single ticket for any given game,
combination of games, or season (for futures bets). For a parlay to be successful, all included
wagers — commonly referred to as legs — must be successful, otherwise there is no return for the
gambler. Since all events must occur for a parlay to hit, the implied probability of a parlay is
simply the product of the implied probability of each leg or independent event; potential payouts
and profits are then calculated using the same method as a singular wager. Thus, as the number
of legs increases, the odds and implied probability of the parlay decrease resulting in an
increased potential return.

While predictive modeling can be useful for forecasting potential outcomes in each of
these miscellaneous betting types, the model developed as part of this thesis focuses on solely
moneyline, point spread, and total points wagers. However, these alternate betting types should

be kept in mind for future research opportunities relating to sports gambling.
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Chapter 3

Literature Review

As sports gambling has become legalized and more widespread in more states across the United
States, sports betting models have become a popular resource used by individuals of varying
wealth levels over the past several years. In order to understand the significance and
methodology behind the construction of these models, one must first understand the topics that
provide the foundation for individuals to seek opportunities to outperform markets in general.
This literature review will begin with an analysis of the Efficient Market Hypothesis, which will
then be applied to predictive markets and extended to models and investment strategies used in
the rapidly growing sports betting market. Intermediate commentary on the parallels between the

sports betting and financial markets will also be provided.

Efficient Market Hypothesis

The Efficient Market Hypothesis has been one of the most prevalent theories in financial and
economic literature, becoming a controversial topic in 1965 when Eugene F. Fama published his
initial thesis on the random walk hypothesis in the Financial Analysts Journal. Fama (1965)
argues that contrary to the chartist (historical) and fundamental (intrinsic value) theories that are
often used by financial market professionals, stock market prices are best depicted using the
theory of random walks in an efficient market. In an efficient market, investors display rational
and profit-maximizing behavior and attempt to predict future market values of securities using
freely available information in an environment with no transaction costs. Such investing

behavior would thus result in a market where actual prices of securities move randomly and
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already reflect the effects of historical and anticipatory information, providing minimal

opportunities for investor to profit from differences between their intrinsic value analysis and the

actual stock price.

The Forms of Market Efficiency

Fama’s hypothesis on the theory of random walks was heavily contested by other researchers
between 1965 and 1970. In an attempt to address these opponents, Fama (1970) built on his
initial theory by incorporating additional empirical work. Recognizing that all information may
not be freely available to investors, Fama (1970) studies the adjustment of stock prices to

different categories of information, establishing the three forms of market efficiency:

1) Weak Form: Investors have access to information that is limited to just historical prices.
2) Semi-Strong Form: Investors have access to all public information, encompassing public
company announcements in addition to historical data.

3) Strong Form: Investors have complete access to all public and private information.

The empirical studies in Fama (1970) conclude that regardless of the form of efficiency
that exists in the market, the Efficient Market Hypothesis still persists as all investors are using
the same subset of information to develop a rational investment strategy, resulting in stock prices

that accurately reflect the true intrinsic value of the security.
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Modern Market Inefficiency & Anomalies

Fama’s (1970) revised hypothesis provides the foundation for discussions of market efficiency in
modern day literature, academia, and professional practice. Even still, researchers have been able
to point out various inefficiencies and anomalies that indicate the existence of profitable
arbitrage opportunities. This concept is heavily illustrated in Schwert (2003), which highlights

empirically several prominent inconsistencies with market efficiency over time, outlined below:

e The size effect, where small-capitalization firms generate average returns in excess of
predictions using the capital-asset pricing model, a relationship investigated by Banz
(1981) and Reinganum (1981).

e The value effect, where abnormal returns are generated by firms with earnings-to-price
ratios and book-to-market ratios, as analyzed by Basu (1983).

e The weekend effect, where market returns are reliably negative during weekends when
compared to returns observed during weekdays, as first recorded by French (1980).

e The dividend yield effect, where dividend yields are correlated to abnormal future stock
returns. Fama and French (1988) first established this correlation, although the statistical
methods used have been contested by many subsequent researchers.

e The January effect, a seasonal movement where small-capitalization firms generate
abnormal returns during the first weeks of January, as researched by Thaler (1987) and

others.
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These numerous effects suggest that various asset-pricing models are inadequate and

opportunities exist to realize profits by capitalizing on apparent market inefficiencies. Following
the anomalies’ initial published analysis in financial academic literature, many finance
professionals and portfolio managers began incorporating variables such as earnings-to price
ratios and dividend yields into their investment strategies to generate abnormal returns. It is
obvious that evidence of these anomalies creates arbitrage opportunities in financial markets.
However, Schwert (2003) notes that the effect of each inconsistency has seemingly weakened
over time, indicating that a degree of market efficiency exists due to adjustments to new
information.

When applied to financial professions and broadly to other markets — such as the sports
betting market and predictive markets in general — two concepts become clear. First, markets
possess a degree of efficiency, but evidence of inefficiencies exists, providing profitable
opportunities for market participants. Additionally, market participants — most notably, funds and
institutional investors in the financial markets in addition to sportsbooks in the sports betting
markets — justifiably keep their models and analyses proprietary. Firms and individuals in these
markets operate to generate returns by identifying arbitrage opportunities, but the publication of
such models would theoretically reduce the differences in returns among market participants,
ultimately diminishing their ability to outperform the market. The preceding review of research
relating to the Efficient Market Hypothesis establishes the foundation for the remaining analysis

of literature, where consideration of these takeaways will persist.
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Predictive Markets & Market Efficiency

Prior to its application to sports gambling, the Efficient Market Hypothesis will first be examined
in prediction markets, the superclass of the sports betting market. Peters (2022) defines a
prediction market as a market where participants trade the outcomes of future events — including
racetrack races, political elections, and commodity prices, to name a few — whereas participants
trade financial instruments in financial markets. Like financial markets, however, prediction
markets face similar questions of market efficiency by researchers.

Many researchers including Williams (1999) argue that prediction markets are more
effective in examining market efficiency and rationality than financial markets for several
reasons. When treating a bet as an asset, each wager has a well-defined expiration at which point
its value is known and finalized. This pre-established termination also allows for quick feedback
which can be used to facilitate a market participant’s learning and enable improvements to one’s
strategies. This feature provides a compelling advantage over financial markets, in which assets
generally have an indefinite termination point and experience fluctuations in value that may be
difficult or irrelevant for investors to interpret for strategic improvements. Other factors — such
as prediction markets consisting of a vast number of participants with access to extensive data
sets as also observed in financial markets — enable prediction markets to be a relevant alternative
for investigating market efficiency.

To examine inefficiencies in prediction markets, Thaler and Ziemba (1988) analyzed
anomalies of parimutuel betting markets, specifically involving racetracks and lotteries. In their
study, the most profound anomaly found with regularity was the favorite-longshot bias in the
racetrack market. Empirical evidence derived from investigation into this anomaly suggests that

horses favored to win a race do so at a greater frequency than the subjective probabilities
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indicate, providing an opportunity for racetrack bettors to generate excess returns. Discovery of

this anomaly has led to the development of a handicapping betting strategy, a system in which
empirical probabilities and market odds are compared to identify wagers with a positive expected
value.

When investigating for anomalies in the lottery markets, the authors find that number
patterns can be exploited in lotto games, allowing for an above average positive expected return
to be generated when selecting numbers that are popularly perceived by the public. It must be
noted that this approach is specific to lotto games that involve a shared pool of winnings and
carry over to a future drawing if a grand prize is not won. While the overall probability of
winning is substantially smaller compared to the probability of generating profit in the financial
markets and other prediction markets, it is encouraging to see that a positive expected return can
be generated even in games perceived to be of complete luck, although an investment strategy
involving the lottery market may not be optimal when attempting to optimize risk and return.
However, these findings provide substantial context for generating positive expected returns in

the sports betting market, where information sets are substantially more extensive and accessible.

Parallels Between Sports Betting & Financial Markets

While the sports betting market is generally classified as a predictive market like those discussed
above, many parallels tie it to the financial markets. Prior to analyzing the efficiency of the
sports betting market, a structural and behavioral comparison of both markets must be made to
identify relevant similarities and differences and further contextualize the discussion of

efficiency in the sports betting market.
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High-Level Similarities

Levitt (2004) identifies multiple similarities between the markets, many of which tying to
concepts highlighted throughout this literature review. Perhaps the most obvious similarity is the
existence of large sums of money, especially when frequent and affluent traders are considered.
Relating to the conversation of market efficiency, participants in both markets — i.e., investors
and bettors — actively seek profitable opportunities using their respective intuitions and
information sets in an attempt to earn a share of the stakes. When compared to the trading of
financial derivatives, sports bets also involve a transaction with a trader on both sides, resulting
in a zero-sum game where one trader ultimately receives a financial benefit equivalent to the loss
incurred by their counterpart. Thus, on the surface, these markets appear to be no different from

one another.

Behavioral Similarities

Consideration of the study of behavioral finance further accentuates these similarities. In
research, behavioral finance is framed by the investigation of rationality and psychology in an
attempt to understand why investors act in the way that they do. Some of the most prominent

concepts found in this area are outlined below:

e Conformity and herd behavior, where investors’ behavior is influenced by the behavior of
other investors, as empirically studied in Bikhchandani and Sharma (2000). This can be
observed in individuals — and even money managers at tax-exempt equity funds —
investing in certain stocks based on the investment strategies of their peers, suggesting a

degree of interdependence.
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Gambler’s fallacy, which describes the tendency of investors to incorrectly perceive that

subsequent market events occur dependently of one another, as investigated in Rakesh
(2013). Applied to the stock market, gambler’s fallacy is illustrated when an investor
believes that a particular week’s return will be positive solely due to a positive return in
the previous week.

I1lusion of control, where investors exhibit an expectation of generating returns that is
higher than the true probability warrants, as covered in Fellner (2009). This suggests an
inappropriate degree of overconfidence in outcomes on which the investor has no
material influence.

Anchoring, where a piece of information is too heavily factored into an investor’s
decision-making process, as investigated in Andersen (2010). This can be observed when
an individual irrationally invests in a stock based on a favorable metric or in over-
reaction to a company news release.

Hot hand fallacy, which incorporates recency bias and the belief that a stock will
continue to generate positive returns because it has generated positive returns over a
specified previously occurring period. Sheffrin and Belotti (2007) investigate this fallacy
in depth, also noting that it is more prevalent for individual investors whereas
professional investors tend to exhibit gambler’s fallacy, although both concepts are
comparable in nature.

Noise, perhaps one of the most prominent financial concepts in literature, refers to
information that misleads investors in their decision-making when it may have no effect

on a company’s stock price or future performance. Black (1986) famously explores this
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topic, noting that it creates a form of inefficiency to develop in financial markets yet

prevents individuals from fully capitalizing on arbitrage opportunities.

Although non-exhaustive, the literature studied above provides great context for
understanding the attitudes and behaviors of some investors, especially those that deviate from
rationality to some degree. However, these behavioral finance concepts are equally relevant in
the world of sports betting. Take, for example, Fischer Black’s iconic concept of noise; bettors
can easily fall victim to statistics and information — e.g., player injuries — that ultimately have no
substantial impact on the outcome of games. Additionally, performance streaks for both teams
and players are a popular feat to track by many pundits but are not a guarantee of future
performance when an entire season is considered; thus, bettors who weigh recent performance
too heavily tend to exhibit gambler’s or hot hand fallacies in their decision-making. Conformity
and herd behavior are also often observed among many bettors, especially those that are

influenced by the predictions of their peers as well as broadcasters and talk show personalities.

Structural Differences

With so many high-level and behavioral similarities identified between the sports betting market
and the financial markets, one might ponder how exactly do they differ. The most notable
difference that distinctly separates the markets is in their structures. As touched on in the
previous section regarding prediction markets, the sports betting market involves the trading of
sporting event outcomes with bets having a pre-determined terminal date and value. This is a
notable contrast compared to the financial markets, where investors trade various financial

instruments with an unknown terminal date and value.
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Levitt (2004) adds to this discussion of structural differences, focusing on the role of the

market maker. In the financial markets, market makers are primarily tasked with simply
matching buyers and sellers in transactions of financial assets like stocks. However, in the sports
betting market, sportsbooks — serving as market makers — are tasked with announcing various
lines for each game. Sportsbooks face the risk of a substantial loss if lines are mispriced,
resulting in relatively small line adjustments in order to mitigate risk, although these
modifications are miniscule compared to the price fluctuations observed in the financial markets.
Further analyzing how prices are set in the financial markets, Levitt observes the
tendency for bookmakers to set lines that exploit bettors’ biases rather than balancing the amount
of money on each side of the line, resulting in an increase in gross profit margins for
sportsbooks. This seemingly indicates that market makers are an active player in the sports
betting market, which is distinctly different than their role in the financial markets. This also
raises multiple questions regarding the efficiency of the sports betting market, which will be

analyzed in the upcoming section.

Efficiency of the Sports Betting Market

Much like the financial markets, the efficiency of the sports betting market has been a contested
topic in literature. Some argue that it is improbable to generate consistent returns on sports
gambling outcomes and outperform sportsbooks, yet many choose to face this challenge and
submit wagers using either heuristic or analytical decision-making. According to d’Astous and
Di Gaspero (2014), most betting participants exhibit a dual mediation process in their gambling

decision-making, combining both heuristics and analytics. However, to examine market
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efficiency and for the purposes of the remaining chapters, analytical decision-making processes

will be the focal point, building on the potential indication of market inefficiency due to
behavioral irrationalities identified in the previous section. Using this focus, market efficiency
will be examined through two separate lenses — the prevalence of favorite-longshot bias and the

effects of momentum in the sports betting market.

Favorite-Longshot Bias

The favorite-longshot bias is prominent in the analysis of racetrack markets, indicating the
tendency of favorites to win at a greater probability than underdogs. Extending this to the sports
betting market, Golec and Tamarkin (1991) note two specific biases that can be exploited to
generate returns in the NFL betting market. Their results show that betting on home teams and
underdogs generally results in a higher winning probability than betting on away teams and
favorites over the time period analyzed. Although the ability to fully exploit these inefficiencies
depends on the size of transaction costs, these findings contradict the favorite-longshot bias
found in previous studies.

Building on this study, Woodland and Woodland (1994) extend the investigation of
favorite-longshot bias into the Major League Baseball (MLB) sports betting market. Through
statistical tests of weak-form efficiency, the authors observe that favorite-longshot bias does not
apply, as betting on longshots resulted in expected losses less than those subjectively implied in
an efficient market, confirming the findings of Golec and Tamarkin’s work. Woodland and
Woodland (2001) also extend this study to the National Hockey League (NHL) betting market,

finding that betting on underdogs generates higher returns than betting on favorites. This
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confirms that the favorite-longshot bias only exists in reverse in sports betting markets, serving

as a profitable opportunity to generate returns.

Gray and Gray (1997) further investigated this phenomenon through analyzing various
betting strategies in the NFL betting market. The authors find that several profitable strategies
exist, especially relating to betting on home teams and underdogs. These findings confirm the
results of previous studies, indicating that in the sports betting market, a new theory of home
team-underdog bias replaces the previously held theory of favorite-longshot bias prevalent in

racetrack markets.

Recent Performance & Momentum

In analyzing trading rules in the National Football League (NFL) point spreads market, Lacey
(1990) finds a small set of profitable betting strategies — namely, utilizing performance against
the spread and focusing on win and loss margins — but concludes that the NFL betting market
generally displays weak-form efficiency. This indicates that recent performance has some
predictive power when forecasting future outcomes; however, reliance on such information
should be carefully balanced by bettors to avoid the pitfalls of gambler’s and hot hand fallacies
in their decision-making.

Dare and Holland (2004) builds on previous literature, adding to the discussion of the
effects of momentum in the sports betting market. The authors’ findings provide a contradiction
to those in Lacey’s original study; no evidence is found that significant returns can be generated
using strategies solely incorporating trends in recent performance. However, evidence is found
that supports that betting on a home underdog provides profitable opportunities for bettors,

further confirming the results of the literature analyzed in the previous section.
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Discussion of Market Efficiency

The literature studied above heavily contributes to the discussion of efficiency in the sports
betting market. Most prominently, researchers find that betting on home teams and underdogs
provides bettors a strategy for generating returns, reversing and replacing the previously-held
theory of favorite-longshot bias seen in alternative prediction markets. The discussion of the
effects of momentum results in contradictory evidence on the predictive power of recent
performance yet provides researchers and modelists an avenue for further investigation. While
much of the literature surrounding sports betting market efficiency is constrained by these two
concepts, it is apparent that sports betting markets possess a degree of inefficiency, and arbitrage
opportunities exist that can be exploited using statistical analysis and models. However, it is
important to note that commissions and transaction costs may mitigate the exploitation of such
opportunities, although this frames an important consideration for developing optimal models

and wagering strategies.

Analysis of Sports Betting Models & Strategies — Early Work

Based on the previous analysis, true efficiency arguably does not exist in the sports betting
market, allowing some individuals to achieve profits and outperform other individuals and
occasionally, the sportsbooks offering specific lines to athletic contests. Assuming some of the
same principles held in the Efficient Market Hypothesis — most notably, market participants
exhibiting profit-maximizing behavior — individuals can earn profits through a variety of
strategies, including heuristics and analytics incorporating sports betting models. Considering

that sports gambling is a relatively new subject compared to other topics in the world of finance
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and economics and that models are often kept confidential, literature is comparatively scarce but

does provide a strong foundation for the development of future models and betting strategies.

Probit Modeling

One of the first publicly available sports betting models in financial literature was provided by
Gray and Gray (1997) in combination with their analysis of sports betting market efficiency.
Acknowledging that potential econometric problems existed when using the ordinary least
squares (OLS) regression technique that had become standardized in financial model
development, the authors opted to use a probit model, a regression approach that uses binary
dependent variables to test the predictive power of various independent variables.

Using probit methodology, their model generated returns of 6.93% and 16.67% when
betting on teams with a winning probability over 50% and 57.5%, respectively. The model finds
that the impact of a team’s recent performance is often overstated whereas a team’s overall
season performance is often understated. While the value of this study is held within these
takeaways, it can be argued that the information set is rather limited and simplistic. The model
only incorporated both teams’ winning percentage relative to the spread for the previous four
games and the season overall, completely excluding fundamental variables like yards gained and
external variables like weather conditions. By incorporating additional variables, the model’s
predictive accuracy can be increased and further applications to moneyline and total points

betting can be integrated.
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Multiple Least Squares Regression Analysis

Bailey (2000) built on the model construction approach used in Gray and Gray (1997), focusing
on the Australian Football League (AFL) sports betting market. Finding that differences in team
statistics followed a relatively normal distribution, Bailey utilizes least squares regression
analysis of 1997-98 historical data to identify arbitrage opportunities in the AFL sports betting
market during the 1999 season. Through a multiple regression approach of 13 initial statistical
measures, Bailey finds that four variables contribute a statistically significant degree of
predictive power, resulting in 96 possible arbitrage opportunities out of 162 total games. In
analyzing feasible wagering strategies, Bailey also finds that fractional Kelly models are more
effective than the traditional Kelly model in generating returns while managing volatility.
Bailey’s findings advanced literature surrounding the construction of sports betting model
construction by incorporating wagering strategies although only variations of the Kelly model
were investigated and popular strategies like the Sharpe Ratio and modern portfolio theory were
excluded. In terms of the model itself, using a multiple regression analysis was applicable only
due to differences in statistics following a relatively normal distribution. In cases where this
condition does not apply, a probit approach is ideal, especially when independent variables are
correlated or are linear functions of one another. Additionally, investigating only a small set of
variables usings historical data from only two seasons raises major concerns on the predictive
power of the model. One of the resulting variables in Bailey’s study was the market price, which
is fundamentally established by bookmakers using statistical analysis of variables potentially
also included in Bailey’s model. This further creates questions on the predictive accuracy of the

model.
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Takeaways from Early Sports Betting Models

Early literature surrounding the construction of sports betting models contained many flaws yet
provided a strong foundation for the future development of models. Many of these models
feature data that is restricted to only a few seasons or a limited set of statistical variables for
initial analysis, often including variables — like market price or odds — that could lead to
overestimation and inaccuracy. Data analysis approaches varied but the use of a probit model
proved to be effective for broader purposes, especially when data does not follow a relatively
normal distribution. Additionally, investigation into wagering strategies was rather primitive and
lacked depth of exploration. Despite these shortcomings, early research allows future strategists

to produce more accurate models with these areas for improvement in mind.

Analysis of Sports Betting Models & Strategies — Recent Studies

With the expansion of information available through online means, recent studies are able to
address many of the deficiencies found in earlier models, allowing for the exploration of a larger
set of statistical variables. Additionally, with the expansion of technology, researchers turn to
more advanced methods — like machine learning — to develop enhanced sports betting models
and further investigate sports betting bankroll management and investing strategies. The

following two sections provide a review of such literature.

Machine Learning & Neural Network Approach

Hubacek, Sourek, and Zelezny (2019) built on many of these previous attempted models. By

leveraging machine learning, implementing vast neural networks of player statistics, and
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applying the modern portfolio theory, the authors found that an optimized betting model

generated positive profits using NBA (National Basketball Association) data from the 2007-2014
seasons. The authors note that the single emphasis of many previous models focused solely on
predictive accuracy, arguing that accurate models can only be profitable if they are uncorrelated
with the models used by bookmaker’s. To counter this effect, they developed a model using
aggregated player statistics, neglecting the bookmaker’s odds during its formation. In any given
set of games, the model incorporates the considerations of profit mean and variance from the
modern portfolio theory and proposes a selection of bets based on the probabilistic nature of an
outcome occurring.

This model is perhaps the most extensive of the ones available for review. As noted by
the authors, many previous models that they investigated were simplistic in nature and limited to
small data sets of standard box-score statistics, neglecting those that reflect the performance of
various player groups on individual teams. Through an initial analysis of 85 statistical factors,
the authors’ models performed best using a betting approach that optimizes the betting
portfolio’s Sharpe ratio, generating a positive return of 63% with a steady variance over the time
period analyzed.

While the model can be viewed as superior to its predecessors, it can also be viewed as
incomplete. It focuses solely on money line bets, not investigating its prediction accuracy on
spreads and total points bets, which could generate greater returns if accurately forecasted
considering the greater odds of such bet types in addition to the relatively even distribution of
bettors on either side of the line. Additionally, the model’s financial strategy was limited on the
assumption that gamblers have a fixed budget or unit size. Other scenarios and investment

strategies — such as a reinvestment strategy — could be investigated to further develop this model.
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Sports Betting Investment Strategies

Hubacek, Sourek, Zelezny, and Uhrin (2021) further built on this machine learning betting model
by investigating various bankroll management and sports betting investment strategies.
Expanding on their initial model which focused solely on optimizing a bet’s Sharpe Ratio
outlined by the modern portfolio theory, the authors investigate additional strategies, including
modifications to the modern portfolio theory and the Kelly criterion. Given the nature of sports
betting, the Kelly criterion approach is the most widespread approach for bettors, focusing on
maximizing the long-term growth of capital compared to balancing risk and return using the
modern portfolio theory. Despite the noted popularity, the authors still pondered which approach
would generate the best returns while most effectively mitigating risk.

Through their analysis of ten investment strategies, the authors find that modified Kelly
approaches using either fractioning or drawdown constraints generally provide the best mean and
median returns with lower volatility compared to alternative strategies, supporting its widespread
use in practice. Additionally, due to “unrealistic mathematical assumptions,” the original Kelly
and Sharpe Ratio strategies are not practical for use in betting risk mitigation, further suggesting
modifications to these original approaches must be made. This advances yet confirms the
findings from Michael Bailey’s initial 2000 study analyzed in the previous section of this
literature review.

While this study addresses some of the shortcomings apparent in the authors’ previous
work, additional investigation remains desired. Since the investment approaches remain focused
on moneyline betting, applications to spread and total point lines could provide a more impactful

approach for a larger group of bettors. Additional considerations to a bettor’s financial decisions
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could also add another layer of dimension to the authors’ work and further develop an effective

sports betting strategy.

Takeaways from Recent Sports Betting Models

Overall, recent literature is effective in addressing the common deficiencies in early sports
betting models. While using more advanced methods, researchers are successful in incorporating
information sets that are more extensive and complete. However, more is left to be desired.
Namely, investigation into all three major bet types — moneyline, spreads, and total points —
would paint a clearer picture of the line options that bettors face. This literature also provided a
much deeper investigation into sports betting investment strategies as it relates to measuring risk
and return, but additional considerations to these strategies as it relates to unit size — i.e., fixed
amount, fixed percentage, reinvestment, etc. — would further improve the significance of the

models.

Takeaways for Future Model Development

The preceding review of relevant literature outlines that financial markets experience some
inefficiency, presenting arbitrage opportunities for some market participants. The concept of
inefficiency remains consistent when applied to prediction markets and more specifically, the
sports betting market. Through an analysis of available models, a strong foundation is
established for the construction of future models, and existing areas of improvement serve as

opportunities to enhance predictive power and generate greater profits.
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Using the concepts from this literature review, numerous takeaways can be made for the

future development of sports betting models and investment strategies. More specifically, in
choosing a modeling technique, a probit model is more favorable than a standard OLS regression
model when machine learning and other advanced techniques are not available. Once a modeling
technique is chosen, an extensive set of statistics and information encompassing a period of
multiple seasons should be incorporated. A team’s season to date performance should be
analyzed to mitigate the impact of a team’s recent performance, while performance in recent
seasons also provides an avenue for further exploration especially for games played early in the
season. In consideration of potentially correlated data, market prices and odds set by bookmakers
should not be included as model variables, and repetitive data in model outputs should be
excluded to mitigate the effects of data redundancy. Finally, once a model is established and
optimal for the analysis of risk and return, multiple wagering strategies should be analyzed with

considerations to reinvestment and variations in unit size made.
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Chapter 4

Research Methodology

To apply the takeaways derived from the preceding literature review towards the development of
a sports betting model, one must first identify relevant data and information to be incorporated
within such analysis. This chapter first explores the procedure established for transforming raw
data into relevant information that can utilized in model development using machine-assisted
probit regression techniques. Following the explanation of relevant data and variables, an

overview of the model construction methodology is provided.

Explanation of Data & Variables

Data Acquisition & Preparation

To create an extensive set of data for regression analysis, I obtained historical market odds and
base performance statistics (e.g., rushing yards, points scored, interceptions, etc.) were obtained

from the following three resources detailed below.

e OddsWarehouse’s Historical NFL Database, which provides historical lines and
consensus odds for moneyline, spread, and total points bet types for all games played in
the 2009-2021 NFL seasons.

e Pro Football Reference via Sports Reference, which provides decades worth of various
statistics and game logs for all teams, players, and games played. Data from the 2009-

2021 NFL seasons was pulled for model construction.
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e FantasyData, which provides additional statistics — most notably, data on defense and

special teams performance — that are not available through the previous two resources.

Data from the 2009-2021 seasons was pulled for model construction.

Using these sources, I developed and standardized a single cohesive data set (reference
Appendix A for a complete list of base statistics and information available in this data set). To
address the absence of specific information, I used OddsShark’s Historical NFL Football Odds &
Handicapping Database to retrieve missing lines. In addition, I performed imputation to calculate
missing odds based on the average historical market price for a predetermined line (e.g., to find
the game odds associated with a home team’s spread line of +1.5, the average market line price

for a home team with a spread of +1.5 was calculated).

Data Aggregation

Using the takeaways from the literature review in the previous chapter, I aggregated game log
base statistics to reflect a team’s season-to-date and recent production as well as that team’s
performance in preceding seasons. In analyzing the number of games encompassed in a team’s
recent performance provided online by sportsbooks and other resources, the period length of
such statistics varied between four and six games, providing multiple time periods to analyze for

a team’s recent performance.
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NFL Team Regular Season Performance, 2002-2021
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Table 3. Analysis of Team Trends in Regular Season Performance

Additionally, an analysis of team performance between the 2002-2021 NFL seasons
provides an indicator of team consistency. Looking at team trends in achieving winning seasons
(see Table 3 above), I observed that on average, teams had 3.074 consecutive winning seasons
and 2.296 consecutive losing seasons. Additionally, focusing on a team’s ability to make the
playoffs (see Table 4 below), I discovered that teams had a 1.957 season-long streak of making
the playoffs and a 3.467 season-long streak of missing the playoffs on average. These averages

suggest that teams are relatively consistent for up to three full seasons, providing an upper bound
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to limit the incorporation of a team’s performance in previous seasons when developing a sports

betting model.

NFL Team Playoff Performance, 2002-2021
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Table 4. Analysis of Team Trends in Postseason Performance

Using these takeaways, game log base statistics were averaged over seven time periods

(outlined in Table 5 below), providing numerous dimensions for downstream calculations and

statistical analysis.



Performance in Current Season Performance in Previous Seasons

Season to Date (STD) Previous Season (P1S)
Previous Four Games (P4G) Previous Two Seasons (P2S)
Previous Five Games (P5G) Previous Three Seasons (P3S)

Previous Six Games (P6G)

Table 5. Outline of Time Series Used for Statistical Averages

Data Analysis & Calculations

Based on the averages and time series outlined in the previous subsection, I calculated numerous
metrics as determinants of team efficiency, allowing for more significant and accurate
comparisons between NFL teams over a specified time period. A complete list of these measures
and their respective calculations can be found in Appendix B.

Using these statistics, I calculated the differences between home team and away team
performance in correlated statistical categories for each game occurring in the seasons observed
(e.g., the difference between the home team’s points for and the away team’s points allowed). A
larger difference would indicate that a team is stronger in a specific category which can be
exploited in the teams’ upcoming game, whereas a smaller or minuscule difference would
indicate that the teams are evenly matched in a specific category which may not be as influential
in the teams’ upcoming matchup (reference Table 6 for examples of these differences and their
significance). The result of this data analysis phase produced 112 differences in measures per
time series — 784 total measures for all time series combined — available for regression analysis.

A complete list of these differences can be found in Appendix C.



Home Team Metric Away Team From the home team perspective, a large

Correlated Metric positive difference could indicate...

Points For Points Allowed The home team can outscore their
prospective opponent by a large margin.

Rushing Yards Against | Rushing Yards For The home team can effectively defend
against the away team’s rushing attack.

Turnovers For Turnovers Allowed The home team can effectively force
turnovers from the away team’s offense.

Table 6. Examples & Significance of Differences in Measures

Model Construction Methodology

Due to its prevalence in relevant literature, I selected probit regression analysis through machine
learning as the technique used for the development of the sports betting model. To provide a

stronger foundation for the development of this model, this section first explores probit modeling
in general before providing an overview of the probit technique applied towards the construction

of the sports betting model.

Overview of Probit Modeling

Probit modeling is a regression methodology that is used to assess the effect of numerous
predictor (independent) variables on a binary response (dependent or outcome) variable using
maximum likelihood estimation techniques. Beyond the scope of this thesis, Hosmer,
Lemeshow, and Sturdivant (2013) highlights that probit modeling can effectively be used in
numerous research areas, such as politics and higher education where the model can help
researchers identify factors that predicts who wins an election or gains admission into a graduate

program, respectively. In scenarios where qualitative binary response variables exist, probit
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modeling is superior compared to traditional ordinary least squares (OLS) and linear probability

models due to the possibility of the normality in errors and residuals assumption being violated
in the latter modeling techniques.

Similar to other approaches, however, the potential effects of overfitting as well as
correlation in predictor variables are prevalent. According to IBM, overfitting is observed when
a model fits perfectly with its training data set but fails to accurately perform on out-of-sample
data. In model development, overfitting can be compounded by the existence of correlated
predictor variables, where one variable is collinear or otherwise associated with another. Both
effects present a complex issue for researchers and statisticians but can be mitigated through
expanding the size of the training set and applying regularization methods.

Regularization is especially effective when one does not know which noisy variables to
exclude from regression analysis. Multiple regularization techniques — most prominently, ridge,
lasso, and elastic net penalty — exist to reduce model noise and variance by penalizing the input
variables with comparatively large and potentially correlated coefficients. In machine learning
and regression programs, these regularization techniques can easily be selected through the
manipulation of a model’s alpha and lambda parameters, which control the distribution and
strength of regularization penalties applied to model coefficients, respectively. Table 7 provides
a summary of the primary regularization techniques and shows that an elastic net penalty
approach is seemingly optimal for simultaneously addressing the effects of both overfitting and

variable collinearity in the development of probit models.
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Regularization Alpha Lambda
Method Value  Value iifecton Model
Ridge =0 2> 0 Pro.portionally penaliZf:s correla'ted '
coefficients to address variable collinearity
lect iabl ith a statisticall
Lasso 01 A0 . Se ecsvarlab‘esw1 a statistically .
significant coefficient to address overfitting
Elastic Net Penalty | 0< o < I 2> 0 Balances traits of lasso a'md ridge te(?hniq'ues
to address both overfitting and collinearity
No Regularization 00 A =0 Fails to addrgss potenti'al oYerﬁtting and
variable collinearity

Table 7. Summary of Regularization Techniques & Parameters

Overview of Model Construction

Using the probit methodology described above to assess the predictive power of each difference
for each bet type (i.e., moneyline, spread, and total points), I conducted multiple multivariate
regularized probit regressions. To ensure that the data met the pre-configuration binary
conditions for Alteryx’s probit regression tool, I filtered out contests that resulted in a push or
void bet outcome — games that ultimately provided neither a gain nor loss for the bettor anyways
— resulting in binary outcomes that were either “Home” or “Away” for spread and moneyline
bets, or “Over” or “Under” for total points wagers.

In the model’s configuration, I used “Home” and “Over” as the positive classes for target
variables for each respective regression (i.e., home team winning the game for moneyline bets,
home team covering the spread for spread bets, and points scored combining to be over the total
points line, respectively). Additionally, to reduce the possibility of overfitting and minimize the
effects of correlated predictor variables that share an underlying statistic (e.g., passing yards per

attempt, yards per completion, and passer rating all contain the passing yards statistic), the model
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was constructed with an alpha of 0.05 and a lambda of 0.3 to create an elastic net penalty

regularization.

These parameters were deemed the most appropriate based on the accuracy and number
of variables that resulted from parameter testing when performing regressions of moneyline
outcomes for all games in the training data set. The default lambda parameter in Alteryx was 0.5,
so my focus of the initial phase of parameter testing was estimating alpha, which is the most
influential variable in constructing regularization. At a constant lambda of 0.5, I found that the
most accurate model using five measures (i.e., accuracy, precision, recall, F1 score, and true
negative probability) had an alpha of 0.05. Transversely, I found that the most accurate model at
an estimated alpha of 0.05 had a lambda of 0.3, establishing the parameters to be used for my
sports betting model. Appendix D provides more in-depth detail on this parameter testing
approach and the accuracy measures that resulted from each iteration.

For each bet type, I performed multiple regressions following the previously outlined
parameters and configuration framework. Recognizing differences in the availability of data in
addition to variability in team tendencies at various points of the season, I divided the original
data set into seven partitions for additional analysis and streamlined model comparison,
effectively creating eight total sets of data. Table 8 outlines the rationale behind each partition as

well as which data is included in each partition for regression analysis.
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bset o paso » 4 2 P6 : P P
Week 1 X X X X v v v
Current season performance and statistics are not applicable; sports betting models must rely on the teams' performance in
previous seasons. Due to this, Week 1 games are excluded from all other partitions of data.
| Regular Season & Playoffs (exc. Wk. | v | v | v | v | v | v | v
A data set for all non-Week 1 games remains intact to allow for comparison with the subset models. Week 1 data is excluded

due to the absence of current season performance explained above. Note that this was the same data set used for the initial
parameter testing.

Regular Season (exc. Wk. 1) | v | v | v | v | v | v | v
The above data set is filtered to only include regular season games due to these contests’ variability in team approaches
compared to playoff games. Week 1 data is excluded due to the absence of current season performance explained above.
Playoffs | v I v | v | v [ v [ v | ¥
Playoff games are typically played tighter compared to regular season games with teams minimizing player holdouts due to
injury as well as the potential for playing with a suboptimal strategy.
Season Phase A (Weeks 2-5) I v | X | X | X | v | v | v
Teams are still getting adjusted to new players and systems, and it is difficult to definitively differentiate between good and
bad teams due to small sample sizes in the current season.

Season Phase B (Weeks 6-9) | v | v | v | “ | v | 4 | v
The majority of bye weeks start to occur; sample sizes for determining a team's true identity become larger.
Season Phase C (Weeks 10-13) | v | v | v | v | v 7 | v

Like Season Phase B, bye weeks continue to occur, and it becomes increasingly easier to differentiate between good and bad
teams. Teams also see more player injuries compared to previous phases to due the physical demands of the NFL season.
Season Phase D (Weeks 14-18) | v | v | v | v | v | v | v
By this point of the season, it is apparent who the weak and strong teams are in the league. Additionally, team approaches
are modified as playoff-hopeful teams put more effort into winning games while weaker teams are able to settle for losses
with the hopes of improving their draft position.

Note: In cases where the week is greater than or equal to the number of games stipulated in the recent performance data set,
the season-to-date statistics are used instead. For example, for any statistic in week 6, P5G = P6G = STD.

Table 8. Summary of Season Subsets Used for Regression

Model Refinement & Comparison Methodology

In total, I estimated 24 regressions — for eight total subsets of data and three bet types — using the
training set of historical data for 2,586 games from the 2012-2021 NFL seasons. To identify the
most accurate model for any given partition, I compared the accuracy of the models produced for
each bet type with the model incorporating data for all regular season and playoff games used as
the benchmark for comparison. If a specific partitioned model performed more accurately than
the benchmark, then it was deemed the most appropriate for that partition of the season.

Alternatively, if a partitioned model was constructed with less accuracy, the benchmark model
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would be used for further analysis. In cases where outperformance was not observed in all
measures, overall accuracy and the F1 score were used to determine the best model due to the
incorporation of precision, recall, and true negative percentage in their calculations.

Each produced model provides a formula of variables and coefficients to calculate any
game’s model output, which I refer to as the Power Index (PI). Using this output, the implied
probability of a bet hitting for any game can be calculated as a function of its Power Index.
Additionally, each model establishes an optimal probability cutoff (OPC), which is used as a
threshold to distinguish between the positive and negative class in the models and provides a
more accurate indicator on which gamblers can make their sports betting decisions. More
specifically, if the implied probability for a specific bet is greater than the model’s optimal
probability cutoff, then a bettor should wager on the positive class bet (i.e., home team for
moneyline and point spread bets, and over for bets on total points). Alternatively, if the implied
probability is calculated to be less than the threshold, then the bettor should bet in favor of the
negative class (i.e., away team for moneyline and point spread bets, and under for total points
bets). The below formulas model the underlying calculations and the relationship between these
outputs, where the Power Index is a function of the model’s variables V scaled by coefficients c

and the implied probability is a natural logarithmic function of the Power Index.

Power Index = PI = f(V,V,, ..., V) =1+ ¢,V + c,Vo+ ...+, Wy,

In(PI) 1
1+In(PI) 1+In(=PI)

Implied Probability = IP =

Bet on Positive Class (Home or Over): IP = OPC

Bet on Negative Class (Away or Under): IP < OPC
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In the absence of error terms and to find a more accurate model, I investigated the

deviations between a bet’s implied probability and the optimal probability cutoff established by
its associated model. After segmenting the data based on the parallelism in a game’s predicted
and actual outcomes, I used the maximum average squared deviation to establish a conviction
score for each betting type. This conviction score would be used to develop a more refined sports
betting strategy where a bettor would only bet on games where the absolute value of the
deviation between the implied probability and optimal probability is greater than the conviction
score (play decision). Conversely, if the absolute value of the deviation is less than the
conviction score, then the bettor is considered better off to not wager on that specific outcome
(no play decision). The following formulas model this attempt to improve the accuracy of my
sports betting models and optimize a sports gambler’s wagering strategy, where X is the number

of models analyzed and n is the number of games in the data set of each model.

Deviation = D = IP — OPC

Tl_ DZ Tl_ DZ Tl_ DZ
Conviction Score = CS = MAX Kzn_l > ,( n=l ) ,...;(—Zn_l > l

n n n

Play Decision: |D| = CS
No Play Decision: |D| < CS
Bet on Positive Class (Home or Over): IP = OPC + CS

Bet on Negative Class (Away or Under): IP < OPC — CS

Additionally, to account for gambler rationality, I added an extra threshold to the optimal

strategy outlined above under the assumption that a rational bettor only wagers on opportunities
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where the lines’ implied probability using the models is greater than 50%. In the optimal

strategy, there exists the potential for a gambler to wager on lines with less than a 50%
probability of hitting if the absolute value of the deviation is greater than the conviction score.
For example, assume the model provides an implied probability of 0.490 for a spread bet. In this
scenario, the model suggests that the home team has a 49% probability of covering the spread,
while the away team has a 51% probability of covering. Assuming that the threshold for betting
on the home team is 0.476, then the gambler would bet on the home team spread despite the
probability of the home team covering being less than 50%. To address scenarios like this, I
added an additional threshold of 0.500 to develop a refined optimal strategy modeled by the
following formulas below. More simply, the threshold of 0.500 replaces the original implied
probability threshold in cases where the original threshold for betting on the positive class is less

than 0.500 or the original threshold for betting on the negative class is greater than 0.500.

No Play Decision: |D|<CS AND [P <0.5
Play, Bet on Positive Class (Home or Over): IP = (OPC + CS)yogifiea = 0.5

Play, Bet on Negative Class (Away or Under): IP < (OPC + CS)yoqifiea < 0.5

Using this approach, the following chapter outlines the process of identifying the optimal
strategy for each bet type and applies the models to 2022 NFL season data — consisting of 273

games — to assess the out-of-sample performance of the optimal sports betting strategy.
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Chapter 5

Model Results & Performance

Using the methodology outlined in the previous chapter, I performed a total of 24 regressions to
account for the eight data partitions (i.e., the benchmark in addition to the seven season partitions
outlined in the previous chapter) and three betting types that [ examined. Through a comparison
of the resulting models, this chapter identifies the most accurate sports betting model for each
betting type and assesses out-of-sample performance when applied to the 2022 NFL season.
Additionally, through a comparison of various wagering strategies, this chapter also identifies the
optimal strategy for a gambler to maximize their returns when utilizing these models in future
NFL seasons. Note that Appendix E and Appendix F can be referenced for greater information
on the post-regression model variables and conviction score analysis for all bet types,

respectively.

Moneyline Models

Performance on Historical Data

Through a comparison of partitioned moneyline models against the benchmark model (reference
Table 9), I observed that the Week 1, Phase A, Phase D, and Playoffs models outperformed the
benchmark in all accuracy measures. Additionally, due to outperformance in overall accuracy
and the F1 score, I deemed that the partitioned models were most appropriate for the Phase B and
Phase C subsets. Thus, for all partitions, partitioned models are most effective to be used for

moneyline betting.
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O Op
Week1-ML 150 67 0.813 0.831 0.81 0.821 0.795 0.497
RegSeason-ML 2325 133 0.672 0.724 0.662 0.691 0.619 0.558
Playoffs-ML 111 39 0.838 0.875 0.848 0.862 0.787 0.546
PhaseA-ML 601 115 0.705 0.739 0.732 0.735 0.664 0.535
PhaseB-ML 534 28 0.691 0.75 0.661 0.703 0.635 0.565
PhaseC-ML 561 37 0.677 0.7 0.725 0.712 0.647 0.515
PhaseD-ML 629 25 0.693 0.738 0.698 0.717 0.643 0.56
RegPost-ML 2436 129 0.673 0.717 0.682 0.699 0.623 0.547

Table 9. Comparison of Partitioned ML Models Against Benchmark

After analyzing the deviations between each game’s implied probability and the optimal
probability cutoff for each game’s respective partitioned ML model, I determined the conviction
score for this bet type to be 0.04. Thus, a bettor’s optimal strategy can be modeled using the

decision framework shown in Table 10.

Partition of ML Model OPC CS Bet on Home Bet on Away Do Not Bet

Season Used ML (Play) ML (Play) (No Play)
Week 1 Weekl-ML | 0.497 0.04 1P >0.537 1P <0.457 0.457 <1P < 0.537
Phase A PhaseA-ML | 0.535 0.04 1P >0.575 1P <0.495 0.495 <IP < 0.575
Phase B PhaseB-ML | 0.565 0.04 IP > 0.605 IP <0.525 0.525 <IP < 0.605
Phase C PhaseC-ML | 0.515 0.04 IP > 0.555 1P <0.475 0.475 <IP <0.555
Phase D PhaseD-ML 0.56 0.04 IP>0.6 IP<0.52 0.52<IP<0.6
Playoffs Playoffs-ML | 0.546 0.04 1P >0.586 IP<0.506 | 0.506 <IP<0.586

Table 10. Initial Optimal Strategy for Moneyline Betting

When comparing the accuracy of the models against the performance of the initial
optimal strategy, I observed an increase between 2.5% and 3.5% in all accuracy measures for
each model as shown in Table 11. This indicates that by adjusting the threshold for determining
if a gambler should wager and which team to bet on through the incorporation of the conviction

score, the likelihood of having an unsuccessful bet decreases.



Sample True Negative

Partition of Season Model Version A Accuracy Precision Recall F1 Score PP-AP PP-AN PN-AP PN-AN
Size Percentage
Original 150 0.807 0.829 0.797 0.813 0.784 63 13 16 58
Week 1 Conviction Added 134 0.851 0.836 0.884 0.859 0.869 61 12 8 53
Difference -16 0.044 0.007 0.087 0.046 0.085 -2 -1 -8 -5
Original 601 0.704 0.738 0.729 0.734 0.662 245 87 91 178
Phase A Conviction Added 520 0.729 0.755 0.758 0.756 0.696 219 71 70 160
Difference -81 0.025 0.017 0.029 0.022 0.034 -26 -16 -21 -18
Original 534 0.689 0.747 0.661 0.701 0.634 195 66 100 173
Phase B Conviction Added 436 0.722 0.785 0.683 0.731 0.665 164 45 76 151
Difference -98 0.033 0.038 0.022 0.03 0.031 -31 -21 -24 -22
Original 561 0.674 0.696 0.725 0.71 0.644 224 98 85 154
Phase C Conviction Added 463 0.715 0.722 0.774 0.747 0.705 195 75 57 136
Difference -98 0.041 0.026 0.049 0.037 0.061 -29 -23 -28 -18
Original 629 0.692 0.737 0.695 0.716 0.641 244 87 107 191
Phase D Conviction Added 495 0.707 0.764 0.701 0.731 0.646 197 61 84 153
Difference -134 0.015 0.027 0.006 0.015 0.005 -47 -26 -23 -38
Original 111 0.829 0.873 0.833 0.853 0.771 55 8 11 37
Playoffs Conviction Added 100 0.85 0.881 0.867 0.874 0.805 52 7 8 33
Difference -11 0.021 0.008 0.034 0.021 0.034 =& =t =i -4
All Partitioned Models (Original) 2,586 0.703 0.741 0.714 0.727 0.659 1,026 | 359 410 791
All Partitioned Models with Conviction 2,148 0.733 0.766 0.746 0.756 0.694 888 271 303 686
Difference -438 0.03 0.025 0.032 0.029 0.035 -138 -88 | -107 | -105

Table 11. Comparison in Performance of Original & Conviction ML Models

After further analyzing the initial optimal strategy, I observed that a modification needed
to be made, specifically on the condition for betting on the away team’s moneyline. For the
Phase B, Phase D, and Playoff partitions, the framework advises that gamblers wager on the
away team when the implied probability of the home team winning is 0.525, 0.52, and 0.506,
respectively. In these cases, a gambler would be wagering on the visiting team when the implied
probability of an away victory is less than 50%, a decision that a rational bettor likely would not
make. Thus, with rationality in mind, these thresholds were adjusted to be 0.500, resulting in the

updated optimal strategy and decision framework shown in Table 12.
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Partition of ML Model OPC CS Bet on Home Bet on Away Do Not Bet

Season Used ML (Play) ML (Play) (No Play)
Week 1 Weekl-ML | 0.497 0.04 1P >0.537 1P <0.457 0.457 <1P < 0.537
Phase A PhaseA-ML | 0.535 0.04 1P >0.575 1P <0.495 0.495 <IP < 0.575
Phase B PhaseB-ML | 0.565 0.04 IP > 0.605 IP<0.5 0.5 <IP <0.605
Phase C PhaseC-ML | 0.515 0.04 IP > 0.555 1P <0.475 0.475 <I1P <0.555
Phase D PhaseD-ML 0.56 0.04 1IP>0.6 IP<0.5 0.5<IP<0.6
Playoffs Playoffs-ML | 0.546 0.04 1P >0.586 IP<0.5 0.5<IP<0.586

Table 12. Refined Optimal Strategy for Moneyline Betting

These refined models marginally outperformed the initial optimal strategy, adding less
than 1% for most cumulative performance measures as shown in Table 13. The benefit of this
improvement is mostly captured in regular season games, specifically in the Phase B and Phase
D partitions where gamblers are most likely to wager due to the number of games being played
and the level of confidence that a bettor has on the identity of any given team. By establishing a
more refined threshold for these partitions, the model’s output recognizes increases of close to
1% in overall accuracy and almost 2% in the F1 score, further complementing the larger
increases observed when adding conviction to the model. Thus, the refined optimal strategy

outlined in this subsection is the most appropriate for moneyline betting.




Sample True Negative

Partition of Season Model Version ) Accuracy  Precision Recall F1 Score PP-AP PP-AN PN-AP PN-AN
Size Percentage

Conviction Added 134 0.851 0.836 0.884 0.859 0.869 61 12 8 53

Week 1 Refined 134 0.851 0.836 0.884 0.859 0.869 61 12 8 53
Difference 0 0 0 0 0 0 0 0 0 0

Conviction Added 520 0.729 0.755 0.758 0.756 0.696 219 71 70 160

Phase A Refined 520 0.729 0.755 0.758 0.756 0.696 219 71 70 160
Difference 0 0 0 0 0 0 0 0 0 0

Conviction Added 436 0.722 0.785 0.683 0.731 0.665 164 45 76 151

Phase B Refined 408 0.73 0.785 0.716 0.749 0.673 164 45 65 134

Difference -28 0.008 0 0.033 0.018 0.008 0 0 -11 =17

| Conviction Added 463 0:715 0.722 0.774 0.747 0.705 195 75 57 136

Phase C Refined 463 0.715 0.722 0.774 0.747 0.705 195 IS5 57 136
Difference 0 0 0 0 0 0 0 0 0 0

Conviction Added 495 0.707 0.764 0.701 0.731 0.646 197 61 84 153

Phase D Refined 458 0.714 0.763 0.737 0.75 0.652 196 61 70 131
Difference -37 0.007 -0.001 0.036 0.019 0.006 -1 0 -14 -22

Conviction Added 100 0.85 0.881 0.867 0.874 0.805 52 7 8 33

Playoffs Refined 99 0.848 0.881 0.867 0.874 0.8 52 7 8 32
Difference -0.002 0 0 0 -0.005 0 0 0 =1

All Partitioned Models with Conviction 0.733 0.766 0.746 0.756 0.694 888 271 303 686

All Partitioned Models with Conviction Refined 0.736 0.766 0.761 0.764 0.699 887 271 278 646

Difference 0.003 0 0.015 0.008 0.005 = 0 -25 -40

Table 13. Comparison in Performance of Conviction & Refined ML Models

Performance on 2022 NFL Data

As shown in Table 14, the partitioned moneyline models perform well on out-of-sample data,
resulting in 60.8% accuracy with an F1 score of 0.658 for all partitions combined. At the
partition-level, I observed that the models perform with accuracy above 50% for all partitions,
ranging from 53.3% to 69.5% with performance in games earlier in the season (i.e., games in the
Week 1 and Phase A partitions) lying on the lower end of this spectrum. When incorporating the
play-no play strategy by adding the conviction score to the thresholds for decision making, the
overall accuracy of the approach increases by 3.5% and is accompanied by an increase of 0.033
in the F1 score. Additionally, I also observed the same trend in the early season games as the

model performs with lower accuracy than when applied to games later in the season.
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Sample

True Negative

Partition of Season Model Version 2 Accuracy Precision Recall F1 Score PP-AP PP-AN PN-AP PN-AN
Size Percentage

Original 15 0.533 0.429 0.5 0.462 0.625 3 4 3 5

Week 1 Conviction Added 13 0.538 0.429 0.6 0.5 0.667 3 4 2 4
Difference -2 0.005 0 0.1 0.038 0.042 0 0 -1 -1

Original 61 0.557 0.59 0.676 0.63 0.5 23 16 11 11

Phase A Conviction Added 55 0.6 0.629 0.71 0.667 0.55 22 13 9 11
Difference -6 0.043 0.039 0.034 0.037 0.05 el =3 =2 0

| Original 53 0.566 0.63 0.567 0.596 0.5 17 10 13 13

Phase B Conviction Added 41 0.61 0.667 0.609 0.636 0.55 14 # 9 11
Difference -12 0.044 0.037 0.042 0.04 0.05 =3 =3 -4 -2

Original 57 0.632 0.667 0.727 0.696 0.571 24 12 9 12

Phase C Conviction Added 50 0.7 0.719 0.793 0.754 0.667 23 9 6 12
Difference -7 0.068 0.052 0.066 0.058 0.096 -1 -3 -3 0

Original 59 0.695 0.71 0.71 0.71 0.679 22 9 9 19

Phase D Conviction Added 49 0.714 0.72 0.72 0.72 0.708 18 7 7 17
Difference -10 0.019 0.01 0.01 0.01 0.029 -4 =2 =2 =2

Original 28 0.607 0.737 0.7 0.718 0.333 14 5 6 3

Playoffs Conviction Added 27 0.593 0.737 0.7 0.718 0.25 14 5 6 2

Difference -1 -0.014 0 0 0 -0.083 0 =

All Partitioned Models (Original) 273 0.608 0.648 0.669 0.658 0.553 103 56 51 63
All Partitioned Models with Conviction 235 0.643 0.676 0.707 0.691 0.594 94 45 39 57
Difference -38 0.035 0.028 0.038 0.033 0.041 -9 -11 -12 -6

Table 14. Comparison in Qut-of-Sample Performance of Original & Conviction ML Models

When refining the model in Table 15, I made the same observation as I did with the
training data set as the refinement increased overall accuracy by 0.7% and increased the F1 score
by 0.013. Additionally, considering the refinement did not affect the early-season partitions, I
observed the same trend in the model performing with lower accuracy in all measures when

comparing the early-season games to games later in the season.



Sample True Negative

Partition of Season Model Version 3 Accuracy  Precision Recall F1 Score PP-AP PP-AN PN-AP PN-AN
Size Percentage

Conviction Added 13 0.538 0.429 0.6 0.5 0.667 3 4 2 4

Week 1 Refined 13 0.538 0.429 0.6 0.5 0.667 3 4 2 4

Difference 0 0 0 0 0 0 0 0 0

Conviction Added 55 0.6 0.629 0.71 0.667 0.55 22 13 9 11

Phase A Refined 55 0.6 0.629 0.71 0.667 0.55 22 13 9 11

Difference 0 0 0 0 0 0 0 0 0 0

Conviction Added 41 0.61 0.667 0.609 0.636 0.55 14 7 9 11

Phase B Refined 36 0.611 0.667 0.667 0.667 0.533 14 # 7 8
Difference -5 0.001 0 0.058 0.031 -0.017 0 0 -2 =

| Conviction Added 50 0.7 0.719 0.793 0.754 0.667 23 9 6 12

Phase C Refined 50 0.7 0.719 0.793 0.754 0.667 23 9 6 12

Difference 0 0 0 0 0 0 0 0 0 0

Conviction Added 49 0.714 0.72 0.72 0.72 0.708 18 Z 7 17

Phase D Refined 45 0.756 0.72 0.818 0.766 0.8 18 7 4 16

Difference -4 0.042 0 0.098 0.046 0.092 0 0 = =i

Conviction Added 27 0.593 0.737 0.7 0.718 0.25 14 5 6 2

Playoffs Refined 27 0.593 0.737 0.7 0.718 0.25 14 5 6 2

Difference 0 0 0 0 0 0 0 0 0 0

All Partitioned Models with Conviction 235 0.643 0.676 0.707 0.691 0.594 94 45 39 57

All Partitioned Models with Conviction Refined 226 0.65 0.676 0.734 0.704 0.609 94 45 34 53

Difference -9 0.007 0 0.027 0.013 0.015 0 0 =5 -4

Table 15. Comparison in Out-of-Sample Performance of Conviction & Refined ML Models

Based on the observations made about out-of-sample performance, I confirmed that the
refined optimal strategy using partitioned models is most effective for moneyline betting
(reference Appendix G for game-level moneyline predictions and results). Additionally, with the
trends in early-season performance taken into account, it can be argued that a gambler would be
better off not to bet on games falling in the Week 1 and Phase A partitions of the season.
However, the model still performs with accuracy above 50% in these partitions, contradicting

this argument for this betting type specifically.
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Point Spread Models

Performance on Historical Data

Through a comparison of partitioned point spread models against the benchmark model
(reference Table 16), I observed that the Week 1, Phase A, Phase B, and Playoffs models
outperformed the benchmark in all accuracy measures. Additionally, due to outperformance in
overall accuracy and the F1 score, I deemed that the partitioned model was most appropriate for
the Phase C subset. Compared to the other models, the Phase D model failed to follow these
trends and underperformed the benchmark model in four out of five measures. Due to this and
the abnormally low number of variables in the Phase D model, I deemed the regular season
model to be more appropriate for this phase of the season as it had a larger difference in
measures where it outperformed the benchmark. Thus, partitioned models are most effective to
be used for point spread betting for all partitions except Phase D, where the regular season model

1s best used.

0 Op
Week1-Spread 150 42 0.72 0.667 0.765 0.712 0.778 0.448
RegSeason-Spread 2325 130 0.591 0.577 0.625 0.6 0.608 0.485
Playoffs-Spread 111 39 0.856 0.843 0.843 0.843 0.867 0.463
PhaseA-Spread 601 116 0.697 0.673 0.733 0.702 0.724 0.468
PhaseB-Spread 534 52 0.65 0.637 0.62 0.628 0.661 0.482
PhaseC-Spread 561 35 0.601 0.605 0.57 0.587 0.597 0.506
PhaseD-Spread 629 3 0.552 0.548 0.586 0.566 0.556 0.498
RegPost-Spread 2436 121 0.599 0.593 0.571 0.582 0.604 0.496

Table 16. Comparison of Partitioned Spread Models Against Benchmark

After analyzing the deviations between each game’s implied probability and the optimal

probability cutoff for each game’s respective partitioned point spread model, I determined the
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conviction score for this bet type to be 0.028. Thus, a bettor’s optimal strategy can be modeled

using the decision framework shown in Table 17.

Partition of Spread Model OPC CS Bet on Home  Bet on Away Do Not Bet
Season Used Spread (Play) Spread (Play) (No Play)
Week 1 Week1-Spread 0.448 | 0.028 IP>0.476 IP<0.42 042 <IP<0.476
Phase A PhaseA-Spread 0.468 | 0.028 IP >0.496 IP <0.44 0.44 <IP <0.496
Phase B PhaseB-Spread 0.482 | 0.028 IP>0.51 IP<0.454 0.454 <1P <0.51
Phase C PhaseC-Spread 0.506 | 0.028 IP >0.534 IP<0.478 0.478 <IP <0.534
Phase D RegSeason-Spread | 0.485 | 0.028 IP>0.513 IP <0.457 0.457<IP<0.513
Playoffs Playoffs-Spread 0.463 0.028 IP >0.491 IP <0.435 0.435 <P <0.491

Table 17. Initial Optimal Strategy for Point Spread Betting

Similar to the effect of incorporating the conviction score seen in the moneyline betting
models, I also observed an increase in all accuracy measures for each spread model as shown in

Table 18. This indicates that by adjusting the threshold for determining if a gambler should

wager and which team’s spread to bet on, the likelihood of having an unsuccessful bet decreases.

" . Sample . True Negative
Partition of Season Model Version g Accuracy  Precision Recall F1 Score PP-AP PP-AN PN-AP PN-AN
Size Percentage
Original 150 0.713 0.662 0.75 0.703 0.767 51 26 17 56
Week 1 Conviction Added 137 0.723 0.676 0.742 0.708 0.768 46 22 16 53
Difference -13 0.01 0.014 -0.008 0.005 0.001 -5 -4 -1 -3
Original 601 0.697 0.673 0.733 0.702 0.724 214 104 78 205
Phase A Conviction Added 538 0.706 0.682 0.739 0.71 0.733 193 90 68 187
Difference -63 0.009 0.009 0.006 0.008 0.009 =21 -14 -10 -18
| Original 534 0.65 0.637 0.62 0.628 0.661 158 90 97 189
Phase B Conviction Added 435 0.66 0.634 0.64 0.637 0.683 130 75 73 157
Difference -99 0.01 -0.003 0.02 0.009 0.022 -28 -15 -24 -32
Original 561 0.595 0.6 0.559 0.579 0.591 156 104 123 178
Phase C Conviction Added 451 0.621 0.624 0.594 0.609 0.618 133 80 91 147
Difference -110 0.026 0.024 0.035 0.03 0.027 -23 -24 -32 -31
Original 629 0.606 0.6 0.631 0.615 0.612 198 132 116 183
Phase D Conviction Added 474 0.633 0.636 0.657 0.646 0.629 159 91 83 141
Difference -155 0.027 0.036 0.026 0.031 0.017 =39 -41 =255 -42
Original 111 0.847 0.84 0.824 0.832 0.852 42 8 9 52
Playoffs Conviction Added 102 0.863 0.851 0.851 0.851 0.873 40 7 7 48
Difference -9 0.016 0.011 0.027 0.019 0.021 -2 -1 -2 -4
All Partitioned Models (Original) 2,586 0.65 0.638 0.651 0.644 0.662 819 464 440 863
All Partitioned Models with Conviction 2,137 0.671 0.658 0.675 0.666 0.684 701 365 338 733
Difference -449 0.021 0.02 0.024 0.022 0.022 -118 -99 | -102 | -130

Table 18. Comparison in Performance of Original & Conviction Spread Models
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However, after analyzing the thresholds to bet on the home team’s spread, I decided that

a modification needed to be made, specifically for the Week 1, Phase A, and Playoff partitions.
In these partitions, the initial framework would advise a gambler to wager on the home team
covering the spread in games where the implied probability is greater than the threshold but less

than 0.500. Thus, to reflect rationality, the partitions’ respective cutoffs were adjusted to 0.500,

resulting in the updated optimal strategy shown in Table 19.

Partition of Spread Model OPC CS Bet on Home  Bet on Away Do Not Bet
Season Used Spread (Play) Spread (Play) (No Play)
Week 1 Week1-Spread 0.448 0.028 IP>0.5 IP<0.42 042<IP<0.5
Phase A PhaseA-Spread 0.468 | 0.028 IP>0.5 IP<0.44 044 <IP<0.5
Phase B PhaseB-Spread 0.482 0.028 IP>0.51 IP<0.454 0.454 <IP <0.51
Phase C PhaseC-Spread 0.506 | 0.028 IP >0.534 1P <0.478 0.478 <IP <0.534
Phase D RegSeason-Spread | 0.485 0.028 IP>0.513 IP <0.457 0.457<1P<0.513
Playoffs Playoffs-Spread 0.463 0.028 IP>0.5 1P <0.435 0.435<IP<0.5

Table 19. Refined Optimal Strategy for Point Spread Betting

When comparing the conviction models with and without refinement in Table 20, I
observed only a marginal change in the model’s performance, adding or subtracting less than 1%
for any measure and partition combination. This is justified as the modification to the threshold
classified only an additional 15 contests into the group of games where a gambler makes the
decision not to bet. However, despite the minuscule change in accuracy, I decided to use the
refined optimal strategy for point spread betting for further testing to remain consistent with the

approach taken for the moneyline bet type.



Sample True Negative

Partition of Season Model Version 3 Accuracy  Precision Recall F1 Score PP-AP PP-AN PN-AP PN-AN
Size Percentage

Conviction Added 137 0.723 0.676 0.742 0.708 0.768 46 22 16 53

Week 1 Refined 133 0.729 0.688 0.733 0.71 0.768 44 20 16 53
Difference -4 0.006 0.012 -0.009 0.002 0 -2 -2 0 0

Conviction Added 538 0.706 0.682 0.739 0.71 0.733 193 90 68 187

Phase A Refined 534 0.708 0.685 0.737 0.71 0.733 191 88 68 187
Difference -4 0.002 0.003 -0.002 0 0 -2 -2 0 0

Conviction Added 435 0.66 0.634 0.64 0.637 0.683 130 75 73 157

Phase B Refined 433 0.661 0.634 0.644 0.639 0.684 130 75 72 156
Difference -2 0.001 0 0.004 0.002 0.001 0 0 -1 -1

Conviction Added 451 0.621 0.624 0.594 0.609 0.618 133 80 91 147

Phase C Refined 449 0.624 0.624 0.599 0.611 0.623 133 80 89 147
Difference -2 0.003 0 0.005 0.002 0.005 0 0 =2 0

I Conviction Added 474 0.633 0.636 0.657 0.646 0.629 159 91 83 141

Phase D Refined 472 0.633 0.636 0.66 0.648 0.631 159 91 82 140
Difference -2 0 0 0.003 0.002 0.002 0 0 -1 -1

Conviction Added 102 0.863 0.851 0.851 0.851 0.873 40 7 7 48

Playoffs Refined 101 0.861 0.848 0.848 0.848 0.873 39 % 7 48
Difference -1 -0.002 -0.003 -0.003 -0.003 0 -1 0 0 0

All Partitioned Models with Conviction 2,137 0.671 0.658 0.675 0.666 0.684 701 365 338 733

All Partitioned Models with Conviction Refined 2,122 0.672 0.658 0.676 0.667 0.686 696 361 334 731
Difference -15 0.001 0 0.001 0.001 0.002 -5 -4 -4 -2

Table 20. Comparison in Performance of Conviction & Refined Spread Models

Performance on 2022 NFL Data

When applying the original spread models to the 2022 NFL season, I observed that the overall
accuracy of the models failed to exceed 50% or 0.500 in any measure as shown in Table 21. This
perhaps suggests the possibility of overfitting in these models as the overall accuracy observed in
the training set was 65%. Alternatively, this observation could potentially just be a reflection of
the evened structure of the point spread bet type or may be attributed to larger changes in league
parity during the 2022 NFL season. It is also interesting to note how the models perform the best
in the Phase D partition, confirming the early-season trend observed with the moneyline models.
Additionally, after incorporating the conviction score into the thresholds for decision making, the
models’ overall performance improved by 1.3%, but these observations remained constant as no
accuracy measure managed to exceed 0.500, and only the Phase B and Phase D models

experienced partition-level performance above 50% accuracy.



Sample True Negative

Partition of Season Model Version X Accuracy  Precision Recall F1 Score PP-AP PP-AN PN-AP PN-AN
Size Percentage

Original 15 0.333 0.375 0.375 0.375 0.286 3 5 5 2
Week 1 Conviction Added 15 0.333 0.375 0.375 0.375 0.286 3 5 5 2
Difference 0 0 0 0 0 0 0 0 0 0

| Original 61 0.475 0.438 0.5 0.467 0.517 14 18 14 15

Phase A Conviction Added 52 0.5 0.481 0.52 0.5 0.52 13 14 12 13
Difference -9 0.025 0.043 0.02 0.033 0.003 -1 -4 -2 -2

Original 53 0.472 0.464 0.5 0.481 0.48 13 15 13 12

Phase B Conviction Added 46 0.522 0.545 0.5 0.522 0.5 12 10 12 12
Difference -7 0.05 0.081 0 0.041 0.02 =1 =5 =1 0

Original 57 0.439 0.5 0.344 0.407 0.4 11 11 21 14

Phase C Conviction Added 42 0.405 0.526 0.385 0.444 0.304 10 9 16 7
Difference -15 -0.034 0.026 0.041 0.037 -0.096 -1 -2 -5 -7

Original 59 0.542 0.5 0.556 0.526 0.586 15 15 12 17

Phase D Conviction Added 44 0.591 0.542 0.65 0.591 0.65 13 13 7 13
Difference -15 0.049 0.042 0.094 0.065 0.064 -2 -4 5 -4

Original 28 0.321 0.316 0.5 0.387 0.333 6 13 6 3

Playoffs Conviction Added 28 0.321 0.316 0.5 0.387 0.333 6 13 6 3
Difference 0 0 0 0 0 0 0 0 0 0

All Partitioned Models (Original) 273 0.458 0.446 0.466 0.456 0.47 62 77 71 63
All Partitioned Models with Conviction 227 0.471 0.479 0.496 0.487 0.463 57 62 58 50

Difference -46 0.013 0.033 0.03 0.031 -0.007 =5 =15 =13 =13

Table 21. Comparison in Out-of-Sample Performance of Original & Conviction Spread Models

By refining the model, these observations held true as shown in Table 22. Adjusting the
thresholds for decision making to reflect rationality only classified an additional three games into
the “no play” category, two of which were incorrect predictions. Thus, refinement only provided

a marginal benefit for the optimal strategy and the previous observations remained consistent.



Sample True Negative

Partition of Season Model Version y Accuracy  Precision F1 Score PP-AP PP-AN PN-AP PN-AN
Size Percentage

Conviction Added 15 0.333 0.375 0.375 0.375 0.286 3 5 5 2

Week 1 Refined 14 0.357 0.429 0.375 0.4 0.286 3 4 5 2
Difference -1 0.024 0.054 0 0.025 0 0 =1 0 0

| Conviction Added 52 0.5 0.481 0.52 0.5 0.52 13 14 12 13

Phase A Refined 51 0.49 0.462 0.5 0.48 0.52 12 14 12 13
Difference -1 -0.01 -0.019 -0.02 -0.02 0 -1 0 0 0

Conviction Added 46 0.522 0.545 0.5 0.522 05 12 10 12 12

Phase B Refined 46 0.522 0.545 0.5 0.522 0.5 12 10 12 12
Difference 0 0 0 0 0 0 0 0 0 0

Conviction Added 42 0.405 0.526 0.385 0.444 0.304 10 9 16 7

Phase C Refined 42 0.405 0.526 0.385 0.444 0.304 10 9 16 7
Difference 0 0 0 0 0 0 0 0 0 0

| Conviction Added 44 0.591 0.542 0.65 0.591 0.65 13 11 7 13

Phase D Refined 44 0.591 0.542 0.65 0.591 0.65 13 11 7 13
Difference 0 0 0 [ (0] 0 [ 0 0 0

Conviction Added 28 0.321 0.316 0.5 0.387 0.333 6 13 6 3

Playoffs Refined 27 0.333 0.333 0.5 0.4 0.333 6 12 6 3
Difference -1 0.012 0.017 0 0.013 0 0 -1 0 0
All Partitioned Models with Conviction 227 0.471 0.479 0.496 0.487 0.463 57 62 58 50
All Partitioned Models with Conviction Refined 224 0.473 0.483 0.491 0.487 0.463 56 60 58 50
Difference -3 0.002 0.004 -0.005 0 0 -1 -2 0 0

Table 22. Comparison in Out-of-Sample Performance of Conviction & Refined Spread Models

Based on these observations and a comparison of each iteration of the models, it appears
that the refined optimal strategy using partitioned models is the most effective for point spread
betting (reference Appendix H for game-level spread predictions and results). However, this
strategy should be utilized with an extra layer of caution. With model performance below 50%
accuracy cumulatively and for most partitions, a gambler could be better off to avoid point
spread betting and opt for moneyline wagering instead. Logically, this approach is rational as it
better mirrors the primary objective of NFL teams to win games outright rather than winning or
losing by a specific point margin. While the returns for a spread bet are typically greater than that
of a moneyline bet by design, the out-of-sample performance indicates that such returns in
spread betting would be recognized with lower frequency than that of its moneyline counterpart

based on accuracy alone.
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Total Points Models

Performance on Historical Data

Through a comparison of partitioned total points models against the benchmark model (reference
Table 23), I observed that the Week 1, Phase A, Phase C, Phase D, and Playoffs models
outperformed the benchmark in all accuracy measures. Additionally, due to outperformance in
overall accuracy and the F1 score, I deemed that the partitioned model was most appropriate for

the Phase B subset. Thus, for all partitions, partitioned models are most effective to be used for

total points betting.
O Op
Week1-OU 150 68 0.787 0.825 0.712 0.765 0.759 0.54
RegSeason-OU 2325 125 0.596 0.578 0.632 0.604 0.617 0.48
Playoffs-OU 111 35 0.847 0.851 0.8 0.825 0.844 0.492
PhaseA-OU 601 109 0.684 0.692 0.673 0.682 0.676 0.523
PhaseB-OU 534 31 0.625 0.674 0.548 0.605 0.590 0.544
PhaseC-OU 561 35 0.668 0.636 0.641 0.638 0.696 0.471
PhaseD-OU 629 36 0.65 0.622 0.635 0.628 0.676 0.471
RegPost-OU 2436 123 0.597 0.581 0.605 0.593 0.613 0.482

Table 23. Comparison of Partitioned Total Points Models Against Benchmark

After analyzing the deviations between the implied probability and the optimal
probability cutoff for each game’s respective partitioned total points model, I determined the
conviction score for this bet type to be 0.027. Thus, a bettor’s optimal strategy can be modeled

using the decision framework shown in Table 24.
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Partition of OU Model (0) & CS Bet on Over Bet on Under Do Not Bet

Season Used (Play) (Play) (No Play)
Week 1 Week1-OU 0.54 0.027 IP>0.567 IP<0.513 0.513 <1P <0.567
Phase A PhaseA-OU | 0.523 | 0.027 IP >0.55 IP <0.496 0.496 <1P < 0.55

Phase B PhaseB-OU | 0.544 | 0.027 IP>0.571 IP <0.517 0.517<IP <0.571
Phase C PhaseC-OU | 0.471 | 0.027 IP >0.498 IP <0.444 0.444 <IP <0.498
Phase D PhaseD-OU | 0.471 | 0.027 IP >0.498 IP <0.444 0.444 <IP <0.498
Playoffs Playoffs-OU | 0.492 | 0.027 IP>0.519 IP <0.465 0.465 <IP<0.519

Table 24. Initial Optimal Strategy for Total Points Betting

Similar to the effects of incorporating the conviction score seen in moneyline and point
spread betting, I also observed an improvement in all accuracy measures in the total points
models as shown in Table 25. While the observed improvement was not as substantial compared
to the other bet types, the conviction models still resulted in a 1.2% increase in overall accuracy
and a 1.4% increase in the F1 score. For the partitions for games later in the season (i.e., Phase D
and Playoffs), I observed larger increases in performance as overall accuracy improved by 2%
and 3.3% and the F1 score increased by 2.4% and 4.1% respectively. Thus, for all partitions,
incorporating the conviction score allows the bettor to make a decision not to gamble on lines

that statistically have a higher likelihood in resulting in an unsuccessful bet.



Sample True Negative

Partition of Season Model Version - Accuracy  Precision F1 Score PP-AP PP-AN PN-AP PN-AN
Size Percentage
Original 150 0.78 0.823 0.699 0.756 0.75 51 11 22 66
Week 1 Conviction Added 143 0.776 0.82 0.704 0.758 0.744 50 11 21 61
Difference =7 -0.004 -0.003 0.005 0.002 -0.006 =1 0 =1 -5
Original 601 0.681 0.689 0.667 0.678 0.672 202 91 101 207
Phase A Conviction Added 535 0.69 0.704 0.668 0.686 0.676 181 76 90 188
Difference -66 0.009 0.015 0.001 0.008 0.004 =21 =15 =11 -19
Original 534 0.625 0.674 0.548 0.605 0.59 153 74 126 181
Phase B Conviction Added 432 0.627 0.705 0.532 0.606 0.574 124 52 109 147
Difference -102 0.002 0.031 -0.016 0.001 -0.016 -29 -22 -17 -34
Original 561 0.668 0.636 0.641 0.638 0.696 164 94 92 211
Phase C Conviction Added 480 0.677 0.667 0.634 0.65 0.686 144 72 83 181
Difference -81 0.009 0.031 -0.007 0.012 -0.01 -20 22 £ -30
Original 629 0.65 0.622 0.635 0.628 0.676 186 113 107 223
Phase D Conviction Added 524 0.67 0.638 0.667 0.652 0.7 162 92 81 189
Difference -105 0.02 0.016 0.032 0.024 0.024 -24 -21 -26 -34
Original 111 0.838 0.848 0.78 0.813 0.831 39 7 11 54
Playoffs Conviction Added 101 0.871 0.884 0.826 0.854 0.862 38 5 8 50
Difference -10 0.033 0.036 0.046 0.041 0.031 -1 -2 -3 -4
All Partitioned Models (Original) 2,586 0.672 0.671 0.634 0.652 0.672 795 390 459 942
All Partitioned Models with Conviction 2,215 0.684 0.694 0.641 0.666 0.675 699 308 392 816
Difference -371 0.012 0.023 0.007 0.014 0.003 -96 -82 -67 | -126

Table 25. Comparison in Performance of Original & Conviction OU Models

However, after analyzing the thresholds to place a total points bet, I decided that a
modification needed to be made for most partitions. In the Phase C and Phase D partitions, the
initial framework advises a gambler to wager on an over outcome when the implied probability
is greater than 0.498, leaving room for irrational decision making when the implied probability is
greater than the 0.498 threshold but less than 0.500. Additionally, in the Week 1 and Phase B
partitions, the strategy advises a bettor to irrationally wager on an under outcome when the
implied probability for such an outcome is less than 0.500 (recall that the implied probability
produced by the model is for betting on the positive class). Thus, to reflect rationality, the
partitions’ respective cutoffs were adjusted to 0.500, resulting in the updated optimal strategy

shown in Table 26.
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Partition of OU Model OPC CS Bet on Over Bet on Under Do Not Bet
Season Used (Play) (Play) (No Play)
Week 1 Week1-OU 0.54 0.027 IP>0.567 IP<0.5 0.5 <IP<0.567
Phase A PhaseA-OU | 0.523 | 0.027 IP >0.55 IP <0.496 0.496 <IP <0.55
Phase B PhaseB-OU | 0.544 | 0.027 IP>0.571 IP<0.5 0.5<IP<0.571
Phase C PhaseC-OU | 0471 | 0.027 IP>0.5 1P <0.444 0.444 <IP<0.5
Phase D PhaseD-OU | 0.471 | 0.027 IP>0.5 1P <0.444 0.444 <1P<0.5
Playoffs Playoffs-OU | 0.492 | 0.027 IP>0.519 IP < 0.465 0.465 <IP<0.519

Table 26. Refined Optimal Strategy for Total Points Betting

When comparing the optimal strategies with and without refinement in Table 27, I

observed an incremental change in the model’s performance, adding a maximum of 1.2% in any

measure for all partitions combined. When comparing the partitions individually, I observed that

the majority of the benefit held in refining the optimal strategy was captured in the Phase B

partition, where the overall accuracy and the F1 score increased by 2.5% and 3.6% respectively.

A smaller improvement was observed in all other partitions, and even in cases where the

refinement resulted in a decrease in performance, the change was much less impactful and only

underperformed the initial optimal strategy by a maximum of 0.6% for any partition-measure

combination. Thus, to improve accuracy and remain consistent with the strategies used for the

other bet types, I used the refined optimal strategy and associated models for further testing.




True Negative

Sample

Partition of Season Model Version 3 Accuracy  Precision Recall F1 Score PP-AP PP-AN PN-AP PN-AN
Size Percentage

Conviction Added 143 0.776 0.82 0.704 0.758 0.744 50 11 21 61

Week 1 Refined 141 0.773 0.82 0.704 0.758 0.738 50 11 21 59
Difference -2 -0.003 0 0 0 -0.006 0 0 0 -2

Conviction Added 535 0.69 0.704 0.668 0.686 0.676 181 76 90 188

Phase A Refined 535 0.69 0.704 0.668 0.686 0.676 181 76 90 188
Difference 0 0 0 0 0 0 0 0 0 0

Conviction Added 432 0.627 0.705 0.532 0.606 0.574 124 52 109 147

Phase B Refined 396 0.652 0.705 0.59 0.642 0.609 124 52 86 134
Difference -36 0.025 0 0.058 0.036 0.035 0 0 =23 =13

| Conviction Added 480 0.677 0.667 0.634 0.65 0.686 144 72 83 181

Phase C Refined 473 0.681 0.676 0.631 0.653 0.684 142 68 83 180
Difference -7 0.004 0.009 -0.003 0.003 -0.002 -2 -4 0 -1

Conviction Added 524 0.67 0.638 0.667 0.652 0.7 162 92 81 189

Phase D Refined 518 0.672 0.639 0.665 0.652 0.703 159 90 80 189
Difference -6 0.002 0.001 -0.002 0 0.003 = 2 =i 0

Conviction Added 101 0.871 0.884 0.826 0.854 0.862 38 5 8 50

Playoffs Refined 101 0.871 0.884 0.826 0.854 0.862 38 5 8 50
Difference 0 0 0 0 0 0 0 0 0

All Partitioned Models with Conviction 0.684 0.694 0.641 0.666 0.675 699 308 392 816

All Partitioned Models with Conviction Refined 0.69 0.697 0.653 0.674 0.685 694 302 368 800

Difference 0.006 0.003 0.012 0.008 0.01 -5 -6 -24 -16

Table 27. Comparison in Performance of Conviction & Refined OU Models

Performance on 2022 NFL Data

As shown in Table 28, applying the original partitioned models to the 2022 NFL season resulted
in overall accuracy below 50% albeit only by a fraction of a percentage. At the partition-level, I
observed that the Phase D partition performed the best across most measures, interestingly
followed by the Week 1 subset. Additionally, the deviation in performance between the training
and testing sets for the total points models resembled that of what was observed in the point
spread models. When incorporating the conviction score into the threshold for decision making,
the overall performance marginally worsened as more than half of the games classified as a “no
play” resulted in an accurate prediction (out of the 47 games that the framework advises a
gambler not to make a play on, 24 of them resulted in a true prediction while 23 resulted in a

false prediction).



Sample True Negative

Partition of Season Model Version ) Accuracy  Precision F1 Score PP-AP PP-AN PN-AP PN-AN
Size Percentage

Original 15 0.533 0.333 0.4 0.364 0.667 2 4 3 6
Week 1 Conviction Added 14 0.5 0.2 0.25 0.222 0.667 1 4 3 6
B 0033 | -0.133 015 | -0142 0 21 | 0o | o [ o

| Original | 61 0.459 0.393 0.407 0.4 0.515 11 17 16 17

Phase A Conviction Added 53 0.453 0.333 0.318 0.326 0.531 o, 14 15 17
Difference -8 -0.006 -0.06 -0.089 -0.074 0.016 -4 =3 =1 0

Original 53 0.472 0.333 0.273 0.3 0.543 6 12 16 19

Phase B Conviction Added 40 0.45 0.333 0.375 0.353 0.545 6 12 10 12
Difference -13 -0.022 0 0.102 0.053 0.002 0 0 -6 -7

| Original 57 0.491 0.5 0.448 0.473 0.484 13 13 16 15

Phase C Conviction Added 46 0.5 0.5 0.478 0.489 0.5 11 11 12 12
Difference =11 0.009 0 0.03 0.016 0.016 = = -4 =3

Original 59 0.61 0.609 0.5 0.549 0.611 14 9 14 22

Phase D Conviction Added 47 0.617 0.625 0.455 0.526 0.613 10 6 12 19
Difference -12 0.007 0.016 -0.045 -0.023 0.002 -4 -3 -2 -3

| Original 28 0.393 0.222 0.167 0.19 0.474 2 7 10 9

Playoffs Conviction Added 26 0.423 0.25 0.182 0.211 0.5 2 6 9 9
Difference -2 0.03 0.028 0.015 0.021 0.026 0 =1 =1 0

All Partitioned Models (Original) 273 0.498 0.436 0.39 0.412 0.54 48 62 75 88
All Partitioned Models with Conviction 226 0.496 0.411 0.378 0.394 0.551 37 53 61 75

Difference -47 -0.002 -0.025 -0.012 -0.018 0.011 -11 =< -14 -13

Table 28. Comparison in Out-of-Sample Performance of Original & Conviction OU Models

After refining the models to account for gambler rationality, these observations remained
consistent as shown in Table 29. The refinement process eliminated an even number of true and
false predictions (i.e., two of each) that a bettor would have otherwise made a play on, resulting
in overall performance worsening by a fraction of a percentage. As a result, half of the partitions
had accuracy greater than or equal to 50% with two of the remaining partitions falling within 5%

of reaching the 50% benchmark.



Sample True Negative

Partition of Season Model Version - Accuracy  Precision F1 Score PP-AP PP-AN PN-AP PN-AN
Size Percentage
Conviction Added 14 0.5 0.2 0.25 0.222 0.667 1 4 3 6
Week 1 Refined 14 0.5 0.2 0.25 0.222 0.667 1 4 8 6
Difference 0 0 0 0 0 0 0 0
Conviction Added 53 0.453 0.333 0.318 0.326 0:531 7 14 15 17
Phase A Refined 53 0.453 0.333 0.318 0.326 0.531 % 14 15 17
Difference 0 0 0 0 0 0 0 0 0 0
| Conviction Added 40 0.45 0.333 0.375 0.353 0.545 6 12 10 12
Phase B Refined 37 0.459 0.333 0.429 0.375 0.579 6 12 8 11
Difference -3 0.009 0 0.054 0.022 0.034 0 0 -2 -1
Conviction Added 46 0.5 0.5 0.478 0.489 0.5 11 11 12 12
Phase C Refined 46 0.5 0.5 0.478 0.489 0.5 11 11 12 12
Difference 0 0 0 0 0 0 0 0 0 0
Conviction Added 47 0.617 0.625 0.455 0.526 0.613 10 6 12 19
Phase D Refined 46 0.609 0.6 0.429 0.5 0.613 9 6 12 19
Difference -1 -0.008 -0.025 -0.026 -0.026 0 =i 0
Conviction Added 26 0.423 0.25 0.182 0.211 0.5 2 6 9 9
Playoffs Refined 26 0.423 0.25 0.182 0.211 0.5 2 6 9 9
Difference 0 0 0 0 0 0 0 0
All Partitioned Models with Conviction 226 0.496 0.411 0.378 0.394 0.551 37 53 61 75
All Partitioned Models with Conviction Refined 222 0.495 0.404 0.379 0.391 0.556 36 53 59 74
Difference -4 -0.001 -0.007 0.001 -0.003 0.005 -1 0 -2 =1

Table 29. Comparison in Out-of-Sample Performance of Conviction & Refined OU Models

Based on the observations made when comparing each iteration of model analysis, it
appears that the original optimal strategy using partitioned models without conviction or
refinement is the most effective for total points betting. However, for consistency and with only
a 0.3% difference in overall accuracy taken into account, I decided to use the refined optimal
strategy for future analysis (reference Appendix I for game-level total points predictions and
results). Like the point spread strategy, a level of caution should also be used for this approach as
overall out-of-sample accuracy falls below 50% albeit only by 0.5%. Intuitively, this is also
rational when relating back to a team’s objective for any given game; a team is primarily
determined to win a game rather than combine for a specific number of points with its opponent.
Thus, a gambler may be better off to opt for moneyline bets instead of total points bets as the
out-of-sample performance indicates that the returns in total points betting would be recognized
with lower frequency than that of its moneyline counterpart despite the inverse relationship in

potential winnings.
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Comparison to Sportsbook and Published Models

Using the observed performance in the models for each bet type, I decided to compare it to the
models analyzed in the literature review in Chapter 3. However, since these published works
failed to disclose the resulting variables and coefficients included in the models, it is not possible
to apply these models to the 2012-2021 NFL training data or 2022 testing set to create a perfect
comparison, especially considering the variety of sports for which the authors developed models.
Out of the works analyzed, Gray and Gray (1997) provided the most direct comparison, having
incorporated probit methodology into the development of their NFL sports betting model. Their
model performed with accuracy between 50% and 57.5%, falling short of the out-of-sample
performance that was observed in my refined optimal strategy, which performed with overall
accuracy of 65% and a range of partition-level accuracy between 53.8% and 75.6%.

In terms of the underlying methodology of model development, there exists a much larger
opportunity for a qualitative comparison between my model and those available in literature. In
Chapter 3, I deemed many published models in academic literature to be relatively primitive,
having incorporated a small subset of potential variables, data from a limited number of seasons,
a limited scope, or flawed methodology. Compared to these models, my approach was much
more robust, having incorporated 784 total measures for regression analysis using a training set
of ten seasons of data which was further divided into partitions to identify better suited models
based on the availability of information and trends in team performance at any point in the
season. Ultimately, my refined optimal strategy provided models for all three prominent bet
types, better addressing the overall picture of sports betting compared to the published models

that only managed to address a single bet type.
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Perhaps a more significant comparison can be made through a contrast of the models

used by sportsbooks. While these underlying models are highly confidential, the implied
probability associated with the moneyline odds set by sportsbooks can provide an indicator for
who the oddsmakers expect to win, using the team with a higher implied probability of winning
as the sportsbooks’ predicted winner (reference Appendix J for a comparison of sportsbook and
model predictions on a per-game basis). After comparing both predictions in the games that a
bettor would make a wager on, I observed that my model performed more accurately than that of
the sportsbooks using the training set, as shown in Table 30. Specifically, my model produced a
successful moneyline bet in 287 games where the sportsbooks failed to accurately predict the
winner, indicating the potential for an arbitrage opportunity when observing that the sportsbooks

produced a successful bet in just 148 games where my model was inaccurate.

Refined Optimal Strategy

Successful Bet Unsuccessful Bet
Sportsbook Model Successful Bet 1,246 148
P Unsuccessful Bet 287 401

Table 30. Comparison of In-Sample Performance to Sportsbook Models

When performing the same analysis on out-of-sample 2022 NFL data, I observed that the
models had closer performance to one another as displayed in Table 31. Specifically, my model
was accurate in 24 games where the sportsbooks’ favorite failed to win, whereas the sportsbook
was successful in 28 games where the roles were reversed. Despite the slight underperformance
of my model when applied to out-of-sample data, the ability for the refined optimal strategy to

outperform the sportsbooks at a nearly even rate indicates the existence of arbitrage opportunities
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in the NFL sports betting market that can be exploited using predictive modeling, specifically the

methodology used in the construction of my models.

Refined Optimal Strategy

Successful Bet Unsuccessful Bet
Sportsbook Model Successful Bet 123 28
P Unsuccessful Bet 24 51

Table 31. Comparison of Out-of-Sample Performance to Sportsbook Models

Summary of the Optimal Sports Betting Strategy

In this chapter, I analyzed the results and performance the sports betting models that I
constructed, observing that the refined optimal strategy performs the best for all bet types when
using in-sample data compared to the previous iterations included in my analysis. After applying
this strategy (visualized in Figure 3) to an out-of-sample set of 2022 NFL data, I observed that
the moneyline models still performed well, but the models for the point spread and total points
bet types performed with overall accuracy below 50% — albeit within 3% of this — indicating that
moneyline betting provides the safest opportunity for sports gamblers. Additionally, when
comparing the refined optimal strategy to other models available in literature, I observed that its
underlying methodology was much more robust, allowing for more accurate theoretical and
actual predictions. My model also performed well against the moneyline model used by
sportsbooks, effectively identifying exploitable arbitrage opportunities and providing another

layer of credibility for my constructed model.
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Partition of Season  Bet Type Decision Framework
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Figure 3. Summary of the Optimal Sports Betting Strategy
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Chapter 6

Model Returns & Financial Analysis

Using the refined optimal strategy for each bet type identified in the previous chapter, I was able
to attach a return for each betting decision based on the publicly set odds and the accuracy of the
predicted outcome. Using a standard betting unit of $10, the following sections explore the
returns observed for each bet type, which are ultimately compared to the returns of financial

assets to best assess the feasibility of sports betting as an alternative financial instrument.

Moneyline Model Returns

Number of Return Per Standard
Season Total Return VELEL L

Games Bet Game Deviation
2012 216 47.939 0.222 0.852 0.726
2013 211 34.675 0.164 0.912 0.832
2014 220 48.674 0.221 0.83 0.689
2015 201 36.17 0.18 0.903 0.815
2016 189 39.81 0.211 0.862 0.743
2017 203 31:511 0.155 0.829 0.688
2018 202 53.093 0.263 0.842 0.709
2019 205 48.851 0.238 0.956 0.914
2020 215 40.712 0.189 0.802 0.643
2021 220 36.299 0.165 0.865 0.749
2022 226 6.309 0.028 0.855 0.732

Table 32. Season Returns in Moneyline Betting

When calculating the returns resulting from the use of the refined optimal strategy for moneyline
betting (reference Table 32), I observed promising total returns in the training set as the 2012-

2021 NFL seasons produced a range of 36 to 53 units in returns per season. On a per-game basis,
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this translates to a maximum unit gain of 0.263 per game. Additionally, it is important to note the

relatively large variance and standard deviations associated with these returns, which given the
nature of sports betting as an “all or nothing” strategy to recognize profit, are expected and will
remain consistent for point spread and total points betting.

When comparing these returns to those calculated using the out-of-sample data, I
observed that the 2022 NFL season only produced a gain of 0.028 units per game, resulting in a
total return of 6.309 units for a profit of 5.309 units. This was comparatively lower than what
was observed in-sample, which was also expected given the underperformance of the refined
optimal strategy observed in the previous chapter. However, given the model’s ability to
generate positive returns in a single five-month NFL season, these results still provide promising

evidence for using my sports betting approach to generate returns.

Point Spread Model Returns

Using the same approach for point spread betting (reference Table 33), I observed even greater
in-sample returns with the highest-performing season returning 0.378 units per game and 77.065
cumulative units. However, when applied to the 2022 NFL season, I observed that the refined
optimal strategy generated a loss of 0.097 units per game and 21.665 units over the course of the
season. Given the structure of point spread bets and the observation that the out-of-sample
testing resulted in overall accuracy below 50%, this observation was expected. Additional
extrinsic factors may contribute to this effect as perhaps there was more observed parity in the
2022 NFL season compared to previous years (i.e., more teams perform at a rate closer to the

average team’s performance compared to preceding seasons). Nevertheless, the loss experienced



71
by a prospective gambler indicates that point spread betting using the refined optimal strategy is

not a reliable approach for generating returns. However, there is potential to improve the
reliability of using my model for betting on spreads, namely in adjusting the thresholds for

decision making or opting for betting on alternate point spread lines.

Number of Return Per Standard
Season Total Return VELEL T

Games Bet Game Deviation
2012 214 70.52 0.33 0.921 0.848
2013 218 67.204 0.308 0.923 0.851
2014 218 61.791 0.283 0.933 0.871
2015 207 52.267 0.252 0.921 0.848
2016 197 73.234 0.372 0.894 0.799
2017 214 67.198 0.314 0.92 0.846
2018 204 77.065 0.378 0.893 0.798
2019 203 61.887 0.305 0.919 0.845
2020 222 58.652 0.264 0.934 0.872
2021 225 64.941 0.289 0.905 0.819
2022 224 -21.665 -0.097 0.955 0.913

Table 33. Season Returns in Point Spread Betting

Total Points Model Returns

For the total points bet type, I made similar observations upon calculating the returns for the
refined optimal strategy (reference Table 34). When applied in-sample, the model produced
returns that exceeded those observed in the other two bet types, generating a maximum average
return of 0.428 units per game and 90.142 units aggregated on the season. Using the in-sample
performance of my model alone, it appears that betting on total points lines using the refined

optimal strategy produces the most reliable returns.
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Number of Return Per Standard

Season Total Return . Variance
Games Bet Game Deviation

2012 218 76.978 0.353 0.904 0.817
2013 214 66.588 0.311 0.917 0.841
2014 230 76.992 0.335 0.913 0.833
2015 214 44,778 0.209 0.927 0.86
2016 207 62.79 0.303 0.894 0.8

2017 205 87.83 0.428 0.868 0.754
2018 213 89.372 0.42 0.871 0.759
2019 222 66.441 0.299 0.922 0.849
2020 219 73.741 0.337 0.909 0.827
2021 222 90.142 0.406 0.848 0.719
2022 222 -12.137 -0.055 0.956 0.914

Table 34. Season Returns in Total Points Betting

However, this observation does not hold true when assessing the out-of-sample
performance of the model. During the 2022 NFL season, the model generated a per-game loss of
0.055 units, which aggregates to a 12.137-unit loss on the season. While the loss observed in
total points betting is not as drastic compared to what was observed in point spread betting, it
still indicates that the use of the current refined optimal strategy is not a reliable strategy for
generating returns in sports gambling. To mitigate this loss, a gambler can opt to bet on alternate
total points lines where the probability of a successful bet is higher. Additionally, in the case that
a gambler chooses to wager on the set total points line, further modification to the thresholds for

decision making can be made to limit the likelihood of having an unsuccessful bet.
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Model Returns & Potential Approaches

Based on the previous analyses, it appears that the refined optimal strategy for moneyline betting
provides the most reliable returns for sports bettors given its ability to generate a positive return
compared to the losses observed in my model’s application in point spread and total points
betting. This ultimately provides sports gamblers with multiple options for personalizing their
own sports betting approach using the refined optimal strategy. Given the observed returns for
each bet type, the most apparent strategy would be to only place moneyline wagers and avoid
placing bets on point spread and total points outcomes. Alternatively, in the event that the
model’s resulting implied probability for either of the latter bet types deviates from its associated
decision threshold by a significant difference, the bettor can opt to use the moneyline model as a
hedging mechanism to improve the likelihood of generating a return and mitigate the risk
associated with the more uncertain bet types. Additionally, a bettor could opt to place a bet on an
alternate line for either bet type, effectively increasing the probability of having a successful bet
while trading away potential returns.

Intrinsically, another approach would be to further modify the model, specifically as it
relates to the underlying conviction scores and thresholds for decision making. For example,
adjusting the thresholds to incorporate a multiple of the conviction score rather than just the
conviction score would theoretically improve the accuracy of the models by reducing the number
of plays made on lines with a more contentious implied probability (i.e., an implied probability
closer to 50% or the established thresholds in each partitioned model). Further quantitative
analysis would need to be conducted to test these theoretical approaches, but there are apparent
opportunities to improve the likelihood of generating positive returns using my current sports

betting strategic framework.
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Discussion of Parlay Returns

A discussion of sports betting is seemingly incomplete without touching on parlays given the
betting option’s wide popularity for many sportsbook users. As described in Chapter 2, parlays
allow a gambler to combine multiple bets into a single wager, effectively increasing their
potential return with a tradeoff in the probability that the entire ticket is successful. To put this
concept into practice, I incorporated parlays into the refined optimal strategy by establishing a
decision-making framework for constructing a parlay. In essence, for any given game, a gambler
would combine the wagers that they would otherwise make an individual bet on. For example, if
the model for all three bet types resulted in a “play” decision, then the bettor would construct a
three-leg parlay. Alternatively, if a “no play” decision was produced, then the gambler would not
construct a parlay. Additionally, in cases where only two “play” decisions were reached, then a
two-leg parlay would be constructed using the two betting types where an affirmative decision
was reached and excluding the type where a gambler did not make an original wager.

The resulting parlay odds were then calculated as the product of the odds for each
individual leg using the formulas included below. Note that in cases where a gambler bets on
both the moneyline and spread of the team that is considered the favorite, the moneyline odds are
not included in the calculation for the parlay odds as the spread already includes the favorite

winning the game.

| | . |0dds| + 100
Decimal Odds of a Parlay Leg (if negative odds) = OL = |0dds|
. . - Odds + 100
Decimal Odds of a Parlay Leg (if positive odds) = OL = 100

i
Parlay Odds for i Legs = 1_[ OL = (OL,)(0OL,) ...(OL))

n=1
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Assuming the gambler wagers the same number of units as they would when placing

individual bets on each leg (i.e., a bettor would wager three units or $30 on a three-leg parlay
comprised of bets on which they would otherwise bet one unit or $10 individually), I calculated
the returns realized based on the success of the parlay. When analyzing the returns of a three-leg
parlay as shown in Table 35, I observed that a bettor would recognize a loss of nearly 95 units
during the 2022 NFL season. Given that each three-leg parlay incorporated two bet types that
experienced negative returns, the significant loss observed — in addition to the substantial
variances and standard deviations — should come as no surprise. Despite the appealing total
returns recognized using in-sample data, the out-of-sample performance indicates that betting on

parlays are an ineffective strategy for generating profits in sports betting.

Number of Return Per Standard
Season Total Return Variance
Games Bet Game Deviation
2012 155 671.618 4.333 10.894 118.674
2013 149 550.148 3.692 8.762 76.779
2014 171 500.65 2.928 8.754 76.625
2015 137 379.741 2.712 9.056 82.005
2016 126 605.892 4.809 9.962 99.251
2017 138 483.606 3.504 10.271 105.497
2018 144 666.939 4.632 9.92 98.407
2019 146 494,949 3.39 10.036 100.721
2020 154 453.269 2.943 9.343 87.284
2021 145 612.801 4.226 9.994 99.882
2022 155 -94.646 -0.611 5.903 34.85

Table 35. Season Returns in Three-Leg Parlay Betting

To further confirm this takeaway, I compared the returns of a three-leg parlay to the

cumulative returns of wagering on each of the three bet types individually, which are shown in
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Table 36. When applied out-of-sample, I observed that this betting approach generates a loss of

over 27 units, which is largely attributed to the losses incurred by betting on point spread and
total points outcomes. However, when compared to the returns observed when constructing a
parlay of the same bets, I recognized that the individualized approach generated a much smaller
loss, indicating that a gambler is better off placing three individual wagers for any given game

than opting to construct a parlay.

Number of Return Per Standard

Season Total Return _ Variance
Games Bet Game Deviation
2012 259 195.437 0.755 1.601 2.564
2013 255 168.467 0.661 1.673 2.799
2014 257 187.457 0.729 1.557 2.423
2015 258 133.215 0.516 1.534 2.355
2016 249 175.834 0.706 1.569 2.463
2017 259 186.539 0.72 1.488 2.215
2018 253 219.53 0.868 1.528 2.336
2019 257 177.179 0.689 1.572 2.47
2020 263 173.105 0.658 1.43 2.045
2021 276 191.382 0.693 1:513 2.29
2022 273 -27.493 -0.101 1.537 2.361

Table 36. Cumulative Season Returns on Individual Bets

To further provide evidence to this point, I analyzed the returns of constructing a two-leg
parlay that is comprised of one leg being a moneyline bet, given its ability to generate a positive
return on its own. Using Table 37, I observed that both potential parlay constructions meeting
these criteria were able to generate positive returns. Specifically, when combining a moneyline
bet with a point spread bet, a gamble would have gained 4.638 units during the 2022 NFL

season, while they would have gained 2.652 units if they opted to parlay a total points bet with a



77
moneyline bet. This observation provides further evidence for two of the main takeaways

included in my previous analysis. First, given that an individual moneyline bet resulted in a gain
of 6.309 units, the smaller returns of both two-leg parlay combinations indicate that would be
better off wagering on solely moneyline bets instead of partaking in parlay betting. On the
contrary, however, given the losses observed on individual point spread and total points bets, the
positive returns of moneyline-included parlays indicates the potential for moneyline betting to be
a hedging mechanism for gamblers who choose to bet on outcomes associated with the lower-

performing betting types.

aso Number of Total Return Per | Standard Number of Total Return Per | Standard 5
Games Bet Return Game Deviation Varlanice Games Bet Return Game Deviation Variance
2012 26 13.042 0.502 2.705 7.319 29 29.548 1.019 3.29 10.826
2013 29 36.016 1.242 4.268 18.214 28 5.324 0.19 3.09 9.549
2014 20 39.842 1.992 3.421 11.701 25 2.627 0.105 2.695 7.264
2015 27 21.752 0.806 3.463 11.994 33 6.278 0.19 3.876 15.021
2016 24 5.579 0.232 2.767 7.654 < 39.68 1.202 3.306 10.927
2017 34 19.151 0.563 2.436 5.935 24 31.715 1.321 3.096 9.583
2018 19 28.861 1.519 2.746 7.538 30 22.403 0.747 2.864 8.203
2019 22 43.812 1.991 4.05 16.405 31 17.446 0.563 2.742 7817
2020 32 24.498 0.766 2.939 8.637 24 -4.92 -0.205 2.957 8.746
2021 37 -3.697 -0.1 3.136 9.832 31 34.13 1.101 3.216 10.344
2022 30 4.638 0.155 2.79 7.783 37 2.652 0.072 2.987 8.925

Table 37. Season Returns on ML-Included Two-Leg Parlays
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Comparison to Financial Assets

To finally assess the potential for sports betting to be an alternative financial asset class, |
compared the model returns to those observed in the financial markets. To create a more
effective comparison, I assumed that a sports gambler began the 2022 NFL season with a
bankroll of $1,000 — or 100 betting units — to match an investor’s initial investment of $1,000
made at the start of the regular season. Additionally, I restricted the time period of analysis to
reflect the span of the 2022 NFL season — beginning on September 8, 2022 and ending on
February 12, 2023 — with the date in which cumulative weekly returns are recognized shifted
towards the following Friday to match the weekly close of the financial markets, such that the
returns of the first week of the regular season are realized on September 16 despite games
concluding on September 12. Finally, for further standardization, I converted each weekly return
for both the model and the financial assets to an index — scaled to 100 at the time of the initial
investment made on September 9. Once standardized, I compared the model returns to the
following financial indices gathered from Federal Reserve Economic Data (FRED) to gain an
understanding of overall performance against different subsections of the stock market,

disregarding taxes, commissions, and transaction costs.

1. The Standard and Poors (S&P) 500
2. The Dow Jones Industrial Average
3. The Nasdag-100

4. The Nasdaq Composite

5. The Wilshire 5000 Total Market Full Cap Index
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Standardized Returns During 2022 NFL Season
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Figure 4. High-Level Comparison of Model & Financial Returns

Figure 4 provides a high-level comparison of standardized model and financial returns
during the 2022 NFL season, incorporating all eight potential betting options and all five
financial indices within focus (reference Appendix K for a tabular view of weekly returns). At
first glance, I observed that every charted return — except for the three-leg parlay — is relatively
clustered, further indicating that parlays are not a reliable approach for sports gambling.
Additionally, I observed that the spread, total points, cumulative, and two-leg parlays of spread
and total points wagers were the next four lowest performing charted returns, further indicating
that betting on these potential outcomes is not reliable using the refined optimal strategy in its
current state, despite competitive early to mid-season performance against the other indices

tracked.
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To conduct a more in-depth analysis, I removed the five underperforming betting options,

allowing me to compare the returns of individual and two-leg parlays incorporating the
moneyline with the returns of the five in-focus financial indices. Figure 5 provides a

visualization of such returns charted against one another.

Standardized Returns During 2022 NFL Season
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Figure S. Focused Comparison of Model & Financial Returns

After focusing my comparison of model returns, I observe that the Dow Jones Industrial
Average outperforms all other charted returns based on an analysis of the index at the end of the
observation period. However, perhaps most interesting, the next two highest performing returns
were the approaches using individualized moneyline bets and constructing parlays consisting of
moneyline and spread bets, with the latter strategy outperforming all other returns for a majority

of the 2022 NFL regular season (note that the playoffs start in mid-January). Additionally, I
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observed that these models had strong performance throughout the season, often outperforming

all financial indices at points of a down market.

This observation can be further illustrated in Figure 6 after eliminating from analysis the
Dow Jones Industrial Average and two-leg parlays of moneyline and total points bets. In this
more focused analysis, I observed that parlays of moneyline and spread bets outperformed the
four remaining indices during every week in the observation period. Despite underperformance
during a few week period between November and December, this observation also holds true for

a strategy involving straight moneyline wagers.
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Figure 6. Comparison of ML. Model & Non-DJIA Financial Returns

The preceding analysis of observed returns during the 2022 NFL season provides

evidence that suggests that model-aided sports betting can be a reliable alternative investment
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strategy, specifically during periods of a down market or when various financial assets are

declining in value. During the five-month period of observation, the financial markets have
struggled due to a variety of economic reasons, including fears of a looming recession, rising
inflation, and changing interest rates, resulting in a decline in stock market prices as indicated by
the decrease in value of various financial indices, including the S&P 500 and the Nasdaq
Composite. Thus, the 2022 NFL season would have been an ideal time to utilize sports betting to
generate returns, mitigate losses incurred in the financial markets, and further diversify one’s
portfolio with sports betting serving as a financial asset class. While this indication provides
promising evidence of the possibility of sports betting being a viable asset class, such a
conclusion is accompanied by a caveat associated with the short period of observation, and more

extensive analysis must be undertaken to reach a more compelling conclusion.
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Chapter 7

Conclusions & Areas for Future Research

After reviewing the relevant literature and identifying an opening for additional work, I built
upon existing studies by developing a robust sports betting model to assess the feasibility of
sports betting as an alternative investment strategy using predictive analytics. Using a probit
model with regularization and a sample of NFL betting data, I examined 784 potential variables
across seven partitions of the season to develop a partitioned sports betting model for each of the
three major bet types. After adjusting the model to incorporate gambler rationality and identify
games on which a bet should not be made, I identified a refined optimal strategy and decision
framework that incorporated the partitioned models.

When applied to out-of-sample 2022 NFL season data, I observed mixed results across
the three bet types though the moneyline models exhibited the greatest accuracy and was the
only bet type to produce a positive return during the same season. After further comparing the
accuracy of the moneyline models to theoretical models used by sportsbooks, I also observed
that the refined optimal strategy performed with greater accuracy than oddsmaker models,
indicating the existence of potential arbitrage opportunities and challenging the efficiency of the
sports betting market. Ultimately, when these returns were compared to those of financial assets,
I observed that my model outperformed notable stock market indices during the 2022 NFL
season, providing initial evidence that sports betting can be a viable investment strategy although
a concrete conclusion cannot be made due to the short period of observation and the abnormal
nature of equity markets in 2022. While the results of this study are promising, there are
additional opportunities for future research, relating to the development of my model and sports

betting model construction in general.
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As it relates to my model construction methodology, considerations for adjusting the

decision-making framework — designed utilizing a conviction score for each bet type — can be
made to further limit the number of outcomes on which a bet is made, which could prove
beneficial in increasing the out-of-sample accuracy of the point spread and total points models.
To further improve these models, alternate line betting can also be investigated, effectively
increasing the likelihood of having successful bets.

In terms of the data used in the development of my model, there are also opportunities for
improvement, specifically as it relates to extrinsic factors like weather and the time of game.
Additionally, my model failed to account for the effects that injuries have on any given game, as
even the best team statistically can lose a game to a weaker opponent in the absence of a star
player or several key starters. To incorporate injuries into future model development, each team
can be assigned an overall rating that is a function of individual player ratings, such that when an
injury occurs, the overall rating changes based on the severity of the injury and the importance of
the impaired player.

Outside of my model specifically, there is an opportunity to replicate the same
methodology to proposition betting and to gambling in other major sports leagues, namely Major
League Baseball (MLB), the National Hockey League (NHL), and the National Basketball
Association (NBA). Given the ability for the partitioned moneyline models to generate returns of
6% over a span of five months, accurate models for each sport could theoretically establish
sports betting as a reliable and appealing investment strategy year-round, especially considering

that the seasons in these leagues are longer in duration than the NFL season.
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Appendix A

Summary of Base Statistics

The following tables provide a defined list of base statistics obtained for data analysis,
categorized by area of performance. Note that each team has a corresponding base statistic, such

that for any given game, the home team’s points for is equivalent to the away team’s points

allowed, for example.

Category Base Statistic

Passing Yards
Passing Touchdowns
Completions
Passing Attempts
Rushing Yards
Rushing Rushing Touchdowns
Rushing Attempts
Field Goals Made
Field Goals Attempted
L Punts
Kicking Punting Yards
Extra Points Made
Extra Points Attempted
First Downs
Third Downs
Downs Third Down Conversions
Fourth Downs
Fourth Down Conversions
Turnovers
Tackles For Loss
Sacks

Sack Yards
Defense & Turnovers Quarterback Hits

Passing

Interceptions
Safeties

Defensive & Return Touchdowns
Points

el & A iy Time of Possession




Appendix B

Summary of Calculated Metrics & Formulas

Following the aggregation of base statistics for each time series analyzed, a number of metrics
were calculated to assess team performance and efficiency. The following tables provide a
summary of such calculations, categorized by area of team performance. Similar to the base

statistics, the metrics are calculated for performance in favor of and against each team.

Category:  Passing

Metric Calculation

Completions

C letion P t
OmpIetion Tereentage Passing Attempts

Passing Yards

Passing Yards Per Att t
asSmg Yards fer Atlemp Passing Attempts

Passing Yards

Passing Yards Per Completi
assing Yards Per Completion Completions

Passing Touchdowns

Passing Touchdown Frequency

Passing Attempts

Category: Rushing

Metric Calculation

_ Rushing Yards
Rushing Yards Per Attempt

Rushing Attempts
Rushing Touchdowns

Rushing Touchdown Frequency

Rushing Attempts

Category: Kicking

Metric Calculation

Field Goals Made

Field Goals Attempted
Punting Yards

Punts Attempted
Extra Points Made

Extra Points Attempted

Field Goal Percentage

Yards Per Punt

Extra Point Percentage
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Category: Downs

Metric Calculation

3rd Down Conversions

Third D C ion Rat
ird Down Conversion Rate 3rd Down Attempts

4th Down Conversions

Fourth Down Conversion Rate

4th Down Attempts
Third & Fourth Down Conversions 3rd Down Conversions + 4th Down Conversions
Third & Fourth Down Attempts 3rd Down Attempts + 4th Down Attempts

3rd & 4th Down Conversions

Third & Fourth D C ion Rat
ir ourth Down Lonversion kate 3rd & 4th Down Attempts

Category:  Defense & Turnovers
Metric Calculation
Int tion F Interceptions
TR T Passing Attempts
T F Turnovers
urnover Frequency oo e
Sack Yard
Yards Per Sack ack raras
Sacks

Category: Team & Aggregate

Metric Calculation

Total Yards Passing Yards + Rushing Yards
Total Touchdowns Passing Touchdowns + Rushing Touchdowns
Time of Possession

Possession Rate - - - -
Time of Possession + Opp.Time of Possession

Points Scored

Points Per Minute -
u Possession Rate * 60

Passing Attempts Allowed

Defensive Plays + Rushing Attempts Allowed
+ Sacks For
. . . Defensive Plays + Field Goal Attempts Allowed
Defensive Plays Including Special Teams + Punt Attempts Allowed

) Passing Attempts + Rushing Attempts
Offensive Plays + Sacks Allowed

. . . Of fensive Plays + Field Goal Attempts
Offensive Plays Including Special Teams + Punt Attempts
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Category:  Ratings

Completion Rating a = (Completion Rating — 0.3) * 5
Passing Efficiency Rating b = (Passing Yards Per Attempt — 3) * 0.25
Passing Touchdown Efficiency Rating ¢ = Passing TD Frequency * 20
Interception Rating d = 2.375 — (Interception Frequency * 25)
Cumulative Passer Rating (a +b+c+ d) + 100
6

Note: The above metrics were calculated using two variations: True & Adjusted. The True rating
follows the calculations provided in the second column. The Adjusted rating follows the NFL’s
rating adjustments, where a single rating cannot be negative or exceed 2.375. In such cases, the
invalid rating is set to zero or 2.375, respectively. This results in twenty metrics per team and time
series (i.e., ten ratings for, ten ratings against).

Category:  Performance Against Lines (Betting Data)

Metric Calculation

Home Wins

Home Winning Percentage Home Games Played

Away Wins

A Winning P t
way Winning Percentage Away Games Played

Total Wins

Total Games Played
Games Hitting Over

Winning Percentage

Over P t
ver Fercentage Total Games Played

Under Percentage 1 — Over Percentage
Total Points Outperformance (OU +/-) Total Points Scored — Total Points Line
Games Covered Spread

C P t
over rercentage Total Games Played

Margin of Victory (MOV +/-) Points For — Points Allowed
Spread Outperformance (ATS +/-) —(MOV + Spread)
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Differences in Measures Analyzed in Regressions

The following tables depict the differences in measures — categorized by area of team

performance — incorporated into regression analysis. Note that the measures shown are for the

P1S time series only; the other time series’ feature the same model variables based on data from

their respective series’. All differences are calculated as the Home Team Metric minus the Away

Team Metric. Additionally, correlated variables are addressed through the model construction

and variable selection outlined in Chapter 4.

Category: Rushing
Model Variable
Diff P1S Rush Attempts
H.Allowed-A.For

Home Team Metric
Rushing Attempts Allowed

Away Team Metric
Rushing Attempts For

Diff P1S Rush Attempts H.For- Rushing Attempts For Rushing Attempts Allowed
A.Allowed

Diff P1S Rush TD Frequency Rushing Touchdown Rushing Touchdown
H.Allowed-A.For Frequency Allowed Frequency For

Diff P1S Rush TD Frequency
H.For-A.Allowed

Rushing Touchdown
Frequency For

Rushing Touchdown
Frequency Allowed

Diff P1S Rush TD H.Allowed-
A.For

Rushing Touchdowns
Allowed

Rushing Touchdowns For

Diff P1S Rush TD H.For- Rushing Touchdowns For Rushing Touchdowns
A.Allowed Allowed

Diff P1S Rush Yards H.Allowed- Rushing Yards Allowed Rushing Yards For
A.For

Diff P1S Rush Yards H.For- Rushing Yards For Rushing Yards Allowed
A.Allowed

Diff P1S Rush Yards Per Attempt
H.Allowed-A.For

Rushing Yards Per Attempt
Allowed

Rushing Yards Per Attempt
For

Diff P1S Rush Yards Per Attempt
H.For-A.Allowed

Rushing Yards Per Attempt
For

Rushing Yards Per Attempt
Allowed




Category:  Passing
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Model Variable
Diff P1S Completion % H.Allowed-
A.For

Home Team Metric
Completion Percentage
Allowed

Away Team Metric
Completion Percentage For

Diff P1S Completion % H.For-
A.Allowed

Completion Percentage For

Completion Percentage
Allowed

Diff P1S Completions H.Allowed-
A.For

Completions Allowed

Completions For

Diff P1S Completions H.For-
A.Allowed

Completions For

Completions Allowed

Diff P1S Pass Attempts H.Allowed-
A.For

Passing Attempts Allowed

Passing Attempts For

Diff P1S Pass Attempts H.For-
A.Allowed

Passing Attempts For

Passing Attempts Allowed

Diff P1S Pass TD Frequency
H.Allowed-A.For

Passing TD Frequency
Allowed

Passing TD Frequency For

Diff P1S Pass TD Frequency H.For-
A.Allowed

Passing TD Frequency For

Passing TD Frequency
Allowed

Diff P1S Pass TD H.Allowed-A.For

Passing Touchdowns
Allowed

Passing Touchdowns For

Diff P1S Pass TD H.For-A.Allowed

Passing Touchdowns For

Passing Touchdowns

Allowed
Diff P1S Pass Yards H.Allowed- Passing Yards Allowed Passing Yards For
A.For
Diff P1S Pass Yards H.For- Passing Yards For Passing Yards Allowed
A.Allowed

Diff P1S Pass Yards Per Attempt
H.Allowed-A.For

Passing Yards Per Attempt
Allowed

Passing Yards Per Attempt
For

Diff P1S Pass Yards Per Attempt
H.For-A.Allowed

Passing Yards Per Attempt
For

Passing Yards Per Attempt
Allowed

Diff P1S Pass Yards Per Passing Yards Per Passing Yards Per
Completion H.Allowed-A.For Completion Allowed Completion For
Diff P1S Pass Yards Per Passing Yards Per Passing Yards Per
Completion H.For-A.Allowed Completion For Completion Allowed




Category: Kicking

Model Variable

Diff P1S Extra Point % H.Allowed-
A.For

Home Team Metric

Extra Point Percentage
Allowed

Away Team Metric
Extra Point Percentage For
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Diff P1S Extra Point % H.For-
A . Allowed

Extra Point Percentage For

Extra Point Percentage
Allowed

Diff P1S Field Goal % H.Allowed-
A For

Field Goal Percentage
Allowed

Field Goal Percentage For

Diff P1S Field Goal % H.For- Field Goal Percentage For Field Goal Percentage
A.Allowed Allowed

Diff P1S Yards Per Punt Yards Per Punt Allowed Yards Per Punt For
H.Allowed-A .For

Diff P1S Yards Per Punt H.For- Yards Per Punt For Yards Per Punt Allowed
A.Allowed

Diff P1S Punting Yards H.Allowed- | Punting Yards Allowed Punting Yards For
A.For

Diff P1S Punting Yards H.For- Punting Yards For Punting Yards Allowed
A.Allowed

Diff P1S Punts H.Allowed-A.For Punts Allowed Punts For

Diff P1S Punts H.For-A.Allowed Punts For Punts Allowed

Category: Downs

Model Variable

Diff P1S 1st Downs H.Allowed-
A.For

Home Team Metric
First Downs Allowed

Away Team Metric
First Downs For

Diff P1S 1st Downs H.For-
A Allowed

First Downs For

First Downs Allowed

Diff P1S 3rd Down Conversion %
H.Allowed-A.For

Third Down Conversion
Rate Allowed

Third Down Conversion
Rate For

Diff P1S 3rd Down Conversion %

Third Down Conversion

Third Down Conversion

H.For-A.Allowed Rate For Rate Allowed

Diff P1S 3rd 4th Down Conversion | Third & Fourth Down Third & Fourth Down
% H.Allowed-A.For Conversion Rate Allowed Conversion Rate For
Diff P1S 3rd 4th Down Conversion | Third & Fourth Down Third & Fourth Down

% H.For-A.Allowed

Conversion Rate For

Conversion Rate Allowed

Diff P1S 4th Down Conversion %
H.Allowed-A.For

Fourth Down Conversion
Rate Allowed

Fourth Down Conversion
Rate For

Diff P1S 4th Down Conversion %
H.For-A.Allowed

Fourth Down Conversion
Rate For

Fourth Down Conversion
Rate Allowed




Category:

Model Variable
Diff P1S Def TD H.Allowed-A.For

Defense & Turnovers

Home Team Metric
Defensive & Return
Touchdowns Allowed

Away Team Metric
Defensive & Return
Touchdowns For
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Diff P1S Def TD H.For-A.Allowed

Defensive & Return
Touchdowns For

Defensive & Return
Touchdowns Allowed

Diff P1S Defensive Plays
H.Allowed-A.For

Defensive Plays Allowed

Defensive Plays For

Diff P1S Defensive Plays Inc
Special Teams H.Allowed-A.For

Defensive Plays For

Defensive Plays Allowed

Diff P1S Sack Yards H.Allowed- Sack Yards Allowed Sack Yards For

A For

Diff P1S Sack Yards H.For- Sack Yards For Sack Yards Allowed
A.Allowed

Diff P1S Sacks H.Allowed-A .For Sacks Allowed Sacks For

Diff P1S Sacks H.For-A.Allowed Sacks For Sacks Allowed

Diff P1S Yards Per Sack Yards Per Sack Allowed Yards Per Sack For
H.Allowed-A.For

Diff P1S Yards Per Sack H.For- Yards Per Sack For Yards Per Sack Allowed
A.Allowed

Diff P1S Safeties H. Allowed-A.For | Safeties Allowed Safeties For

Diff P1S Safeties H.For-A.Allowed

Safeties For

Safeties Allowed

Diff P1S Tackles For Loss
H.Allowed-A.For

Tackles For Loss Allowed

Tackles For Loss For

Diff P1S Tackles For Loss H.For-
A.Allowed

Tackles For Loss For

Tackles For Loss Allowed

Diff P1S Int Frequency H.Allowed-
A.For

Interception Frequency
Allowed

Interception Frequency For

Diff P1S Int Frequency H.For-
A.Allowed

Interception Frequency For

Interception Frequency
Allowed

Diff P1S Interceptions H.Allowed-
A.For

Interceptions Allowed

Interceptions For

Diff P1S Interceptions H.For-
A.Allowed

Interceptions For

Interceptions Allowed

Diff P1S Turnovers Frequency
H.Allowed-A.For

Turnover Frequency
Allowed

Turnover Frequency For

Diff P1S Turnovers Frequency
H.For-A.Allowed

Turnover Frequency For

Turnover Frequency
Allowed

Diff P1S Turnovers H.Allowed-
A.For

Turnovers Allowed

Turnovers For

Diff P1S Turnovers H.For-
A Allowed

Turnovers For

Turnovers Allowed

Diff P1S QB Hits H.Allowed-A.For

Quarterback Hits Allowed

Quarterback Hits For

Diff P1S QB Hits H.For-A.Allowed

Quarterback Hits For

Quarterback Hits Allowed




Category: Team & Aggregate
Model Variable

Diff P1S Offensive Plays H.For-
A.Allowed

Home Team Metric
Offensive Plays For
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Away Team Metric
Offensive Plays Allowed

Diff P1S Offensive Plays Inc Spec | Offensive Plays Allowed Offensive Plays For
Teams H.For-A.Allowed

Diff P1S Point Differential Point Differential Point Differential
Diff P1S Points H.Allowed-A .For Points Allowed Points For

Diff P1S Points H.For-A.Allowed Points For Points Allowed

Diff P1S Points Per Min
H.Allowed-A .For

Points Allowed Per Minute

Points For Per Minute

Diff P1S Points Per Min H.For-
A . Allowed

Points For Per Minute

Points Allowed Per Minute

Diff P1S Time of Possession %
H.Allowed-A.For

Time of Possession
Percentage Allowed

Time of Possession
Percentage For

Diff P1S Time of Possession %
H.For-A.Allowed

Time of Possession
Percentage For

Time of Possession
Percentage Allowed

Diff P1S Offensive TD H.Allowed-
A.For

Offensive Touchdowns
Allowed

Offensive Touchdowns For

Diff P1S Offensive TD H.For-
A . Allowed

Offensive Touchdowns For

Offensive Touchdowns
Allowed

Diff P1S Total TD H.Allowed-
A.For

Total Touchdowns Allowed

Total Touchdowns For

Diff P1S Total TD H.For-
A.Allowed

Total Touchdowns For

Total Touchdowns Allowed

Diff P1S Total Yards H.Allowed- Total Yards Allowed Total Yards For
A For
Diff P1S Total Yards H.For- Total Yards For Total Yards Allowed

A . Allowed

Category: Performance Against Lines (Betting Data)
Model Variable Home Team Metric Away Team Metric

Diff P1S ATS +/- Spread Outperformance Spread Outperformance

Diff P1S Cover % Cover Percentage Cover Percentage

Diff P1S Total +/- Total Points Total Points
Outperformance Outperformance

Diff P1S MOV +/- Margin of Victory Margin of Victory

Diff P1S Over % Over Percentage Over Percentage

Diff P1S Under % Under Percentage Under Percentage

Diff P1S Win % Winning Percentage Winning Percentage

Diff P1S Situational Win %

Home Winning Percentage

Away Winning Percentage

Diff P1S Total Points

Total Points Scored

Total Points Scored




Category:  Ratings
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Model Variable
Diff P1S Adj Completion Rating
H.Allowed-A.For

Home Team Metric
Adjusted Completion Rating
Allowed

Away Team Metric
Adjusted Completion Rating
For

Diff P1S Adj Completion Rating
H.For-A.Allowed

Adjusted Completion Rating
For

Adjusted Completion Rating
Allowed

Diff P1S Adj Interception Rating Adjusted Interception Adjusted Interception

H.Allowed-A.For Rating Allowed Rating For

Diff P1S Adj Interception Rating Adjusted Interception Adjusted Interception

H.For-A.Allowed Rating For Rating Allowed

Diff P1S Adj Pass Efficiency Rating | Adjusted Passing Efficiency | Adjusted Passing Efficiency

H.Allowed-A.For Rating Allowed Rating For

Diff P1S Adj Pass Efficiency Rating | Adjusted Passing Efficiency | Adjusted Passing Efficiency

H.For-A.Allowed Rating For Rating Allowed

Diff P1S Adj Pass TD Efficiency Adjusted Passing Touchdown | Adjusted Passing Touchdown

Rating H.Allowed-A.For Efficiency Rating Allowed Efficiency Rating For

Diff P1S Adj Pass TD Efficiency Adjusted Passing Adjusted Passing

Rating H.For-A.Allowed Touchdown Efficiency Touchdown Efficiency
Rating For Rating Allowed

Diff P1S Adj Passer Rating Adjusted Passer Rating Adjusted Passer Rating For

H.Allowed-A.For Allowed

Diff P1S Adj Passer Rating H.For- | Adjusted Passer Rating For | Adjusted Passer Rating

A.Allowed Allowed

Diff P1S True Completion Rating
H.Allowed-A.For

True Completion Rating
Allowed

True Completion Rating For

Diff P1S True Completion Rating
H.For-A.Allowed

True Completion Rating For

True Completion Rating
Allowed

Diff P1S True Interception Rating
H.Allowed-A.For

True Interception Rating
Allowed

True Interception Rating For

Diff P1S True Interception Rating
H.For-A.Allowed

True Interception Rating For

True Interception Rating
Allowed

Diff P1S True Pass Efficiency

True Passing Efficiency

True Passing Efficiency

Rating H.Allowed-A.For Rating Allowed Rating For

Diff P1S True Pass Efficiency True Passing Efficiency True Passing Efficiency
Rating H.For-A.Allowed Rating For Rating Allowed

Diff P1S True Pass TD Efficiency True Passing Touchdown True Passing Touchdown
Rating H.Allowed-A.For Efficiency Rating Allowed | Efficiency Rating For

Diff P1S True Pass TD Efficiency
Rating H.For-A.Allowed

True Passing Touchdown
Efficiency Rating For

True Passing Touchdown
Efficiency Rating Allowed

Diff P1S True Passer Rating
H.Allowed-A.For

True Passer Rating Allowed

True Passer Rating For

Diff P1S True Passer Rating H.For-
A.Allowed

True Passer Rating For

True Passer Rating Allowed
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Appendix D

Results of Parameter Testing

The following tables outline the iterations completed for estimating alpha and lambda. Note that
alpha is bounded by 0 and 1 and must be a multiple of 0.001, whereas lambda is bounded by 0

and 10 and must be a multiple of 0.01.

Estimating Alpha using Constant Initial Lambda

Regularization

Alpha Lambda Num Variables Accuracy Precision Recall F1 True Neg %
Method

Ridge | 0669 |
ENP-Ridge | 0.025 0.5 153
ENP-Ridge | 0.05 0.5 105
ENP-Ridge | 0.075 0.5 81
ENP - Ridge 0.1 0.5 70 0.659 | 0716 | 00643 | 0.678 0.602
ENP - Ridge 0.15 0.5 51
ENP - Ridge 0.2 0.5 45
ENP - Ridge 0.3 0.5 35 0.642
ENP - Ridge 0.4 0.5 30 0.644 0.683
ENP-Balanced | 0.5 0.5 28 0.653
ENP - Lasso 0.6 0.5 22 0.644
ENP - Lasso 0.7 0.5 20 0.632 :
ENP - Lasso 0.8 0.5 20 0.63
ENP - Lasso 0.9 0.5 19 0.639
Lasso 0.665 | 0.672 0.590
AVERAGES 0.660 | 0.678 0.600

Estimating Lambda using Established Alpha

Regularization
e Alpha Lambda Num Variables Accuracy Precision Recall F1 True Neg %

Method
ENP - Ridge 4 mm—
ENP - Ridge 0.05 0.3 129 M\ 9 |
ENP - Ridge 0.05 0.35 120 0.67 | 0.694 0.619
ENP - Ridge 0.05 0.4 117 0.674 | 0.696 0.620
ENP - Ridge 0.05 0.45 110 0.668 | 0.718
ENP - Ridge 0.05 0.5 105 0.67 0.71 , :
ENP - Ridge 0.05 0.75 82 0.663 | 0712 | 0.662 | 0.686 0.610
ENP - Ridge 0.05 1 71 0.659 | 0.712 | 0.651 | 0.68 0.604
ENP - Ridge 0.05 2 48 0.652 | 0.715 0.6
ENP - Ridge 0.05 3 37 0.704
ENP - Ridge 0.05 4 29 0.652 | 0.669
ENP - Ridge 0.05 5 28 0.686 0.603

AVERA 0.661 0.710 0.662 0.685 0.608
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Appendix E

Post-Regression Model Variables

The following visualizations depict the top 40 variables (as applicable) included in the formulas
for each of the 24 partitioned regression models. Note that the model variables included are the
differences in correlated team measures. Reference Appendix C for the underlying calculations
of these differences; additional information on the variables involved in the calculations can be

found in Appendix A and Appendix B.



Moneyline Models
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Variable

(40 out of 115 Variables Shown)

Model: PhaseA-ML
Intercept = 0.318237

Diff.P3S.Total.Points

Diff.STD.ATS.Plus.Minus

Diff.STD.MOV
Diff.STD.Yards.Per.Sack.H.Allowed.A.For
Diff.STD.Yards.Per.Punt.H.Allowed.A.For
Diff.P2S.Points.H.For.A.Allowed
Diff.P1S.Total.Plus.Minus
Diff.STD.Sacks.H.Allowed.A.For
Diff.P1S.Rush.Attempts.H.Allowed.A.For
Diff.STD.TD.H.Allowed.A.For
Diff.STD.True.Passer.Rating.H.For.A.Allowed
Diff.STD.Turnovers.H.Allowed.A.For.Percentage
Diff.P3S.Yards.Per.Sack.H.Allowed.A.For
Diff.STD.Adj.Passer.Rating. H.For.A.Allowed
Diff.P2S.Point.Differential
Diff.P3S.Defensive.Plays.H.Allowed.A.For
Diff.P2S.MOV

Diff.STD.Total.Plus.Minus
Diff.STD.QB.Hits.H.Allowed.A.For
Diff.STD.Offensive.Plays.H.For.A.Allowed
Diff.P1S.ATS.Plus.Minus
Diff.P3S.Adj.Passer.Rating.H.Allowed.A.For
Diff.P3S.True.Passer.Rating.H.Allowed.A.For
Diff.P3S.QB.Hits.H.Allowed.A.For
Diff.P3S.Total.Yards.H.Allowed.A.For
Diff.STD.Rush.TD.H.Allowed.A.For
Diff.P3S.Rush.Attempts.H.Allowed.A.For
Diff.P3S.1st.Downs.H.Allowed.A.For
Diff.P3S.Offensive.Plays.Inc.Spec. Teams.H.For.A.Allowed
Diff.STD.Tackles.For.Loss.H.For.A.Allowed
Diff.P1S.MOV

Diff.STD.3D.4D
Diff.P3S.Defensive.Plays.Inc.Special. Teams.H.Allowed.A.For
Diff.P2S.QB.Hits.H.Allowed.A.For
Diff.P1S.1st.Downs.H.For.A.Allowed
Diff.P1S.Yards.Per.Sack.H.For.A.Allowed
Diff.P3S.Point.Differential

Diff.P3S.Punting. Yards.H.Allowed.A.For
Diff.STD.Offensive.Plays.Inc.Spec. Teams.H.For.A. Allowed
Diff.P3S.True.Passer.Rating.H.For.A. Allowed

-0.08

Coefficient

-0.054342

-0.046374

-0.041787

-0.030308 m———
-0.02680] ——
-0.025552 v——

-0.02536] —————

-0.024695 —————

-0.02194] r—

-0.02184 ————

-0.019679 —
-0.019411 ————

0.017175  e—

-0.016642 —
-0.016186 ———

0.039351

[———— () 033415
[——— () (033218
p—————— () 032969

p——— (). 03167

[ () 025316

[——— () 023464
p—  ().023115

0.022167

[r— ().022058

(———— () 020425

[r— (.019389

[r— (.01759

r— ().016985
r— (0.016916

-0.016117

-0.06 -0.04

-0.02 0

[r— ().015781

0.02 0.04 0.06

0.050763

0.059561

0.08
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Variable

Diff.STD.MOV

Diff.P4G.MOV

Diff.P1S.MOV

Diff.P5G.MOV

Diff.P2S. MOV

Diff.P6G.MOV
Diff.P2S.Pass.Yards.H.Allowed.A.For
Diff.P6G.Pass.Yards.H.Allowed.A.For
Diff.P1S.Punting. Yards.H.For. A.Allowed
Diff.STD.Offensive.Plays.H.For.A.Allowed
Diff.P5G.Total. Yards.H.Allowed.A.For
Diff.P4G.Rush.Yards.H.For.A.Allowed
Diff.P1S.Pass.Yards.H.Allowed.A.For
Diff.STD.Points.H.Allowed.A.For
Diff.P3S.Punting. Yards.H.Allowed.A.For
Diff.P1S.Rush.Yards.H.For.A.Allowed
Diff.P4G.Rush.Yards.H.Allowed.A.For
Diff.STD.Defensive.Plays.Inc.Special. Teams.H. Allowed.A.For
Diff.P5G.Punting.Yards.H.Allowed.A.For
Diff.P4G.Pass.Yards.H.For.A. Allowed
Diff.STD.Rush.Yards.H.Allowed.A.For
Diff.STD.Punting.Yards.H.For.A.Allowed
Diff.STD.Total.Yards.H.Allowed.A.For
Diff.P1S.Pass.Yards.H.For.A.Allowed
Diff.STD.Pass.Yards.H.For.A. Allowed
Diff.STD.Sack.Yards.H.For.A.Allowed
Diff.P4G.Total.Yards.H.Allowed.A.For

-0.005 0

Model: PhaseB-ML
Intercept = 0.292673
(28 out of 28 Variables Shown)

Coefficient

0.011797
0.011718
0.007333
0.00595
0.005285
0.003242
-0.002927
-0.002899

-0.002288
-0.002245
-0.002103
-0.001648
0.001576
-0.001252
-0.001049
0.000919

0.000882
0.000856
0.000793
-0.000757
0.000388
0.000311
-0.000195

-0.000033
-0.000015

0.005 0.01

0.017548
0.014207

0.015
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Variable

Model: PhaseC-ML
Intercept = 0.278431
(37 out of 37 Variables Shown)

Coefficient
Diff.P6G.MOV |
Diff.P5G.MOV e ——— 0.015725
Diff.STD.MOV 0.012089
Diff P1S.MOV [———— ().007688

Diff.P4G.MOV = 0.007541
Diff.STD.Rush.Attempts.H.Allowed.A.For 0.007347

Diff.P3S.Punting.Yards.H.For.A. Allowed — ().00663
Diff.P5G.Punting.Yards.H.Allowed.A.For -0.004389  n—
Diff.P3S.Punting. Yards.H.Allowed.A.For -0.003345  —
Diff.STD.Sack.Yards.H.Allowed.A.For -0.002964  n—
Diff.P2S.Punting. Yards.H.For.A.Allowed -0.002895  —
Diff.STD.Pass.Attempts.H.Allowed.A .For -0.002808  m—
Diff.P1S.Rush.Yards.H.Allowed.A .For -0.002738  n—
Diff.P4G.True.Passer.Rating.H.For.A. Allowed
Diff.P1S.Pass.Yards.H.For.A.Allowed -0.001646
Diff.STD.Offensive.Plays.H.For.A.Allowed
Diff.P6G.Rush.Yards.H.Allowed.A.For -0.001623
Diff.P4G.Adj.Passer.Rating.H.For.A. Allowed
Diff.STD.Points.H.Allowed.A.For -0.001389
Diff.P6G.Total.Yards.H.For.A.Allowed
Diff.P4G.Total.Yards.H.Allowed.A.For -0.001251
Diff.STD.1st.Downs.H.Allowed.A.For
Diff.P2S.Punting. Yards.H.Allowed.A.For -0.000876
Diff.STD.Sack.Yards.H.For.A.Allowed
Diff.STD.Rush.Yards.H.Allowed.A.For -0.000731
Diff.STD.Total. Yards.H.For.A.Allowed -0.000648
Diff.P3S.Total.Yards.H.For.A.Allowed -0.00064
Diff.STD.Punting.Yards.H.For.A.Allowed -0.000549
Diff.STD.Punting.Yards.H.Allowed.A.For 0.000522
Diff.STD.Pass.Yards.H.Allowed.A.For ™ 0.000502
Diff.P1S.Punting.Yards.H.Allowed.A .For m 0.00048
Diff.P5G.Pass.Yards.H.Allowed.A.For I 0.000257
Diff.P2S.MOV 0.000203
Diff.P1S.Total.Yards.H.Allowed.A.For -0.000106
Diff.STD.Rush.Attempts.H.For.A.Allowed 0.000069
Diff.STD.Pass.Yards.H.For.A.Allowed -0.000048

0.025642

0.002707

0.001625

0.001563

0.001361

0.001245

0.000838

-0.01 -0.005 0 0.005 0.01 0.015 0.02 0.025 0.03
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Variable

Diff.STD.MOV

Diff.P4G.MOV

Model: PhaseD-ML
Intercept = 0.258502
(25 out of 25 Variables Shown)

Coefficient

0.00727

Diff.P5G.MOV 0.006511
Diff.P6G.MOV 0.004333
Diff.P6G.True.Passer.Rating. H.For.A. Allowed 0.002927
Diff.STD.Pass.Attempts.H.For.A.Allowed 0.002728
Diff.P6G.Adj.Passer.Rating. H.For.A. Allowed 0.002668
Diff.P3S.Punting. Yards.H.Allowed.A.For -0.002667
Diff.P1S.MOV 0.002588
Diff.P6G.Punting.Yards.H.For.A. Allowed = -0.001899
Diff.STD.QB.Hits.H.Allowed.A.For -0.001547
Diff.STD.Completions.H.Allowed.A.For 0.001428
Diff.STD.Points.H.Allowed.A.For 0.001329
Diff.P4G.Punting.Yards.H.For.A . Allowed -0.000895
Diff.STD.Completions.H.For.A.Allowed 0.000534
Diff.STD.Sack.Yards.H.Allowed.A.For -0.000487
Diff.STD.3D.4D 0.000344
Diff.STD.Total.Yards.H.For.A.Allowed -0.000343
Diff.P4G.Pass.Yards.H.Allowed.A.For -0.000203 N
Diff.P4G.Punting.Yards.H.Allowed.A.For -0.000203 N
Diff.STD.Punting.Yards.H.For.A.Allowed -0.000156 |
Diff.STD.Pass.Yards.H.For.A.Allowed -0.000098
Diff.STD.Total.Yards.H.Allowed.A.For -0.000011
Diff.STD.Punting.Yards.H.Allowed.A.For -0.000002
-0.005 0 0.005 0.01 0.015

0.021255

0.025
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Variable

Diff.P1S.MOV
Diff.P6G.Rush.Yards.H.Allowed.A.For
Diff.P3S.Pass.Yards.H.For.A. Allowed
Diff.STD.Completions.H.Allowed.A.For
Diff.STD.Sack.Yards.H.Allowed.A.For
Diff.P6G.Punting.Yards.H.Allowed.A.For
Diff.STD.Rush.Attempts.H.Allowed.A.For
Diff.STD.Completions.H.For.A.Allowed
Diff.P5G.Total.Yards.H.For.A. Allowed
Diff.P4G.Total.Yards.H.For.A.Allowed
Diff.STD.Points.H.Allowed.A.For
Diff.P1S.Total.Yards.H.Allowed.A.For
Diff.P6G.Rush.Yards.H.For.A.Allowed
Diff.P6G.Pass.Yards.H.Allowed.A.For
Diff.P4G.Pass.Yards.H.Allowed.A.For
Diff.P1S.Punting. Yards.H.For.A.Allowed
Diff.P6G.Punting.Yards.H.For.A.Allowed
Diff.P2S.Pass.Yards.H.For.A.Allowed
Diff.P1S.Adj.Passer.Rating.H.For.A.Allowed
Diff.P1S.True.Passer.Rating.H.For.A. Allowed
Diff.P1S.Pass.Yards.H.Allowed.A.For
Diff.P4G.Rush.Yards.H.For.A.Allowed
Diff.P5G.Punting.Yards.H.Allowed.A.For
Diff.STD.Pass.Yards.H.For.A.Allowed
Diff.P1S.Punting. Yards.H.Allowed.A.For
Diff.STD.Offensive.Plays.H.For.A.Allowed
Diff.STD.Total.Yards.H.Allowed.A .For
Diff.P4G.Total.Yards.H.Allowed.A.For
Diff.P5G.Pass.Yards.H.Allowed.A.For
Diff.STD.Tackles.For.Loss.H.Allowed.A.For
Diff.STD.Punting.Yards.H.For.A. Allowed
Diff.STD.Punting.Yards.H.Allowed.A.For
Diff.P2S.Punting. Yards.H.Allowed.A.For
Diff.P4G.Sack.Yards.H.Allowed.A.For
Diff.STD.Total. Yards.H.For.A.Allowed
Diff.STD.Pass.Attempts.H.Allowed.A.For
Diff.STD.Rush.Yards.H.Allowed.A.For
Diff.STD.Sack.Yards.H.For.A.Allowed

-0.02

Model: Playoffs-ML
Intercept = 1.024507

(39 out of 39 Variables Shown)

-0.01482

Coefficient

-0.012143

-0.009028

r———().009126

-0.008901 —

-0.008328 m——

-0.003493  me—
-0.003484  —
-0.002135  —
-0.002034  m—

-0.001181 =y
-0.001007 =i

-0.000747 =
-0.000707 =
-0.000602 =

-0.00046 =

-0.000247 Ao

-0.000179
-0.000179

[ () 008703

[r— (.005182

[r— (.003719
[ (.003591

= (.001631
= (.001609
== 0.001327

= 0.000962
= 0.00085

m 0.000532

F 0.000353

-0.015 -0.01

-0.005 0

0.005 0.01

0.012939

0.010321
0.009487

0.015

0.0187

0.02

0.025
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Variable

Model: RegPost-ML (Benchmark)
Intercept = 0.315366
(40 out of 129 Variables Shown)

Diff.P6G.ATS.Plus.Minus -0.032244

Diff P5G.MOV

Diff P6G.MOV

Diff.P4G.MOV
Diff.P2S.Points.H.For.A.Allowed
Diff.P4G.Rush.Attempts.H.For.A.Allowed
Diff.P4G.QB.Hits.H.Allowed.A.For
Diff.P4G.ATS.Plus.Minus
Diff.P5G.Pass.Attempts.H.Allowed.A.For
Diff.P4G.Defensive.Plays.Inc.Special. Teams.H.Allowed.A.For
Diff.P1S.MOV

Diff.STD.Def. TD.H.Allowed.A.For
Diff.STD.Interceptions.H.Allowed.A.For
Diff.P5G.ATS.Plus.Minus
Diff.P6G.True.Passer.Rating. H.For. A. Allowed
Diff.STD.ATS.Plus.Minus
Diff.P3S.Defensive.Plays.Inc.Special. Teams.H.Allowed.A.For
Diff.STD.Yards.Per.Punt.H.Allowed.A.For
Diff.STD.Pass.TD.H.Allowed.A.For
Diff.STD.Total.Plus.Minus
Diff.STD.Adj.Passer.Rating.H.For.A. Allowed
Diff.P2S.MOV
Diff.P1S.Offensive.Plays.H.For.A.Allowed
Diff.P5G.Yards.Per.Punt.H.For.A. Allowed
Diff.P3S.Punting.Yards.H.Allowed.A.For
Diff.P4G.1st.Downs.H.For.A.Allowed
Diff.P2S.Pass.Yards.H.Allowed.A.For
Diff.STD.Sacks.H.Allowed.A.For
Diff.P4G.Pass.Attempts.H.For.A. Allowed
Diff.P6G.Total.Plus.Minus
Diff.STD.Rush.Attempts.H.Allowed.A.For
Diff.P3S.Pass.Yards.H.Allowed. A .For
Diff.STD.QB.Hits.H.For.A.Allowed
Diff.P6G.Rush.Yards.H.For.A.Allowed
Diff.P1S.Yards.Per.Punt.H.Allowed.A.For
Diff.STD.MOV
Diff.P5G.Yards.Per.Punt.H.Allowed.A.For
Diff.P3S.Punting. Yards.H.For.A.Allowed
Diff.STD.Total.Points
Diff.P3S.True.Passer.Rating. H. Allowed.A.For

-0.04

Coefficient

-0.03

0.029806

0.027442

0.027098

-0.021325

-0.020114
-0.016394 m———

-0.014734 ve—

-0.013658

~0.01069 ————
-0.010252 m—

— ().00926
0.008421

-0.007973  n—
[r— (0.007894
[r— (0.007706
-0.007688  ne—
r— (.007422
-0.007173  e—
[r— (0.007128
-0.006977  e—
[r— (0.006952
0.006734
e ().006371
[ (0.006063

-0.005507  me—
e (0.005466
e (.005315
[ (.005311

0.01

-0.02 -0.01 0

0.021719

0.016279

0.010921

— ().009943

0.02

0.03
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Variable

Diff.P6G.ATS.Plus.Minus -0.033859

Diff.P5G.MOV

Diff.P4G.MOV

Diff.P6G.MOV
Diff.P2S.Points.H.For.A. Allowed
Diff.P5G.ATS.Plus.Minus
Diff.P4G.Rush.Attempts.H.For.A.Allowed
Diff.STD.Pass.TD.H.Allowed.A.For
Diff.STD.Def.TD.H.Allowed.A.For
Diff.STD.Interceptions.H.Allowed.A.For
Diff.P6G.True.Passer.Rating.H.For.A. Allowed
Diff.P4G.QB.Hits.H.Allowed.A.For
Diff.P4G.ATS.Plus.Minus
Diff.P5G.Pass.Attempts.H.Allowed.A.For
Diff.P6G.Point.Differential

Diff.P2S. MOV
Diff.STD.Adj.Passer.Rating.H.For.A. Allowed
Diff.P4G.Defensive.Plays.Inc.Special. Teams.H.Allowed.A.For
Diff.P4G.Total.Points
Diff.P5G.Yards.Per.Punt.H.Allowed.A.For
Diff.P3S.Defensive.Plays.Inc.Special. Teams.H.Allowed.A.For
Diff.P5G.Total .Plus.Minus

Diff.P1S.MOV

Diff.STD.ATS.Plus.Minus
Diff.P1S.Offensive.Plays.H.For.A.Allowed
Diff.STD.Total.Plus.Minus
Diff.P5G.Yards.Per.Punt.H.For.A.Allowed
Diff.P4G.Rush.Attempts.H.Allowed.A For
Diff.P2S.Pass.Yards.H.Allowed.A.For
Diff.P3S.Adj.Passer.Rating.H.Allowed.A.For
Diff.P6G.Rush.Yards.H.For.A.Allowed
Diff.STD.Point.Differential

Diff.P3S.Punting. Yards.H.Allowed.A.For
Diff.STD.QB.Hits.H.Allowed.A.For
Diff.P3S.True.Passer.Rating. H.Allowed.A.For
Diff.P6G.Rush.Attempts. H.Allowed.A.For
Diff.STD.Rush.Attempts.H.Allowed.A.For
Diff.STD.QB.Hits.H.For.A. Allowed
Diff.P3S.Pass.Yards.H.Allowed.A.For
Diff.P1S.Rush.Attempts.H.Allowed.A.For

-0.04

(40 out of 133 Variables Shown)

Model: RegSeason-ML
Intercept = 0.319681

Coefficient

0.032197
0.02923
0.029212

0.021539

-0.019815
-0.019505

-0.014722 s—

-0.014498 ————

-0.014012 ——

j——————— (). (0]5504

-0.013765

-0.012312 =—

-0.012118 =—————

-0.01188] m——

-0.010912 =e——

p—— () 013179

pes——— ().(0]12894

————— (). 0]2662

p———— () 0] 1887

p—— (). 011044

-0.009562

-0.009344 v——

-0.00882 m—

-0.007372 ve—
-0.00735] ee——

p—— () 009384

j——— ().008972

e ().00776

[r— (.007611

-0.007068 n——————

-0.006488  m—

0.007324

[r— (0.00685

pe— (.006743

r— (0.005671

-0.03 -0.02 -0.01 0 0.01 0.02 0.03 0.04
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Variable

Diff.P3S.MOV
Diff.P3S.Adj.Passer.Rating.H.For.A.Allowed
Diff.P3S.True.Passer.Rating.H.For.A.Allowed
Diff.P1S.MOV

Diff.P3S.Point.Differential
Diff.P2S.Pass.Yards.H.For.A . Allowed
Diff.P3S.Offensive.Plays.Inc.Spec. Teams.H.For.A. Allowed
Diff.P3S.Rush.Attempts.H.Allowed.A.For
Diff.P1S.Adj.Passer.Rating. H.Allowed.A.For
Diff.P1S.True.Passer.Rating.H.Allowed.A.For
Diff.P1S.Defensive.Plays.Inc.Special. Teams.H.Allowed.A.For
Diff.P3S.Defensive.Plays.H.Allowed.A.For
Diff.P1S.ATS.Plus.Minus
Diff.P3S.Rush.Yards.H.Allowed.A.For
Diff.P1S.Sack.Yards.H.Allowed.A.For
Diff.P1S.Total.Yards.H.Allowed.A.For
Diff.P1S.Points.H.For.A. Allowed

Diff.P2S Rush.Attempts.H.Allowed.A.For
Diff.P3S.Punting. Yards.H.Allowed.A For
Diff.P2S.Point.Differential
Diff.P1S.Adj.Passer.Rating. H.For.A.Allowed
Diff.P1S.True.Passer.Rating.H.For.A.Allowed
Diff.P1S.Tackles.For.Loss.H.For.A.Allowed
Diff.P2S.Pass.Yards.H.Allowed.A.For
Diff.P1S.Pass.Attempts.H.For.A.Allowed
Diff.P3S.Offensive.Plays.H.For.A Allowed
Diff.P2S.Sack.Yards.H.Allowed.A.For
Diff.P3S.Pass.Attempts.H.For.A.Allowed
Diff.P1S.Total.Points
Diff.P3S.Pass.Yards.H.Allowed.A.For
Diff.P1S.Punting. Yards.H.Allowed.A.For
Diff.P2S.Tackles.For.Loss.H.For.A.Allowed
Diff.P3S.Yards.Per.Punt.H.For.A.Allowed
Diff.P2S.Adj.Passer.Rating.H. Allowed.A.For
Diff.P2S.True.Passer.Rating. H.Allowed.A.For
Diff.P1S.Punting.Yards.H.For.A.Allowed
Diff.P3S.Rush.Yards.H.For.A.Allowed
Diff.P1S.Point.Differential
Diff.P2S.Sack.Yards.H.For.A.Allowed
Diff.P1S.Pass.Yards.H.For.A.Allowed

-0.08

Model: Week1-ML
Intercept = 0.158028

(40 out of 67 Variables Shown)

Coefficient

0.069832

0.069498

-0.064316

-0.04598

0.065582

-0.043444

0.043943

0.040104

-0.033508 m———
-0.033183 m——

-0.029912 re———

0.039052

(r—— () 03741

[r————— () 032454

[r———— () 03152

-0.028699 m——

-0.02841
-0.027749 m———
-0.027348 m——

-0.02353 me——

-0.020954 r————

-0.020787 n————

-0.016958 m—————
-0.015734  e—

-0.014483  —
-0.013354  ne—

0.028883

—— ().028442

(r— (0.026586
[r— ().025535
r— ().024207
(r— (0.023712

jr———— (). 023398

(—— () (022267

pr——— ().0]18676

r— (0.015475

[r— (0.012671
[r— (.012518

-0.06 -0.04

-0.02 0

0.02 0.04 0.06 0.08 0.1

0.109426

0.12




Point Spread Models

Variable

Diff.P2S.Point.Differential -0.071826
Diff.STD.Yards.Per.Sack.H.Allowed.A.For
Diff.P3S.Sack.Yards.H.Allowed.A.For
Diff.P3S.Total .Points
Diff.STD.Yards.Per.Punt.H.Allowed.A.For
Diff.P3S.Yards.Per.Sack.H.Allowed.A .For
Diff.P1S.Total.Plus.Minus
Diff.P1S.Offensive.Plays.H.For.A. Allowed
Diff.P1S.Rush.Attempts.H.Allowed.A.For
Diff.STD.QB.Hits.H.Allowed.A.For
Diff.P2S.Yards.Per.Punt.H.For.A. Allowed
Diff.P2S.Yards.Per.Sack.H.Allowed.A.For
Diff.P3S.Defensive.Plays.H.Allowed.A.For
Diff.P1S.Yards.Per.Sack.H.For.A. Allowed
Diff.P3S.Point.Differential
Diff.STD.Offensive.Plays.H.For.A. Allowed
Diff.P3S.Defensive.Plays.Inc.Special. Teams.H.Allowed.A.For
Diff.STD.Rush.TD.H.Allowed.A.For
Diff.STD.ATS.Plus.Minus
Diff.P2S.Points.H.For.A.Allowed
Diff.P2S.Total.Yards.H.For.A.Allowed
Diff.STD.3D.4D
Diff.STD.True.Passer.Rating.H.For.A. Allowed
Diff.STD.Total.Points
Diff.P3S.Total.Yards.H.Allowed.A.For
Diff.P3S.Adj.Passer.Rating. H.For.A. Allowed
Diff.P1S.ATS.Plus.Minus
Diff.P3S.Total.Yards.H.For.A. Allowed
Diff.P2S.MOV
Diff.P3S.True.Passer.Rating.H.For.A.Allowed
Diff.P1S.Yards.Per.Punt.H.For.A. Allowed
Diff.STD.1st.Downs.H.Allowed.A.For
Diff.P1S.Offensive.Plays.Inc.Spec.Teams.H.For.A. Allowed
Diff.P3S.Adj.Passer.Rating. H.Allowed.A.For
Diff.P3S.True.Passer.Rating. H.Allowed.A.For
Diff.P1S.1st.Downs.H.For.A.Allowed
Diff.P1S.Adj.Passer.Rating.H. Allowed.A.For
Diff.STD.Yards.Per.Punt.H.For.A. Allowed
Diff.P1S.True.Passer.Rating. H. Allowed.A.For
Diff.STD.Point.Differential

-0.08

Model: PhaseA-Spread
Intercept = -0.042945
(40 out of 116 Variables Shown)

Coefficient

-0.055608

-0.06

-0.046273

-0.041015
-0.040559
-0.033844
-0.032736

-0.029541
-0.029092
-0.02802

0.031623

-0.025474

0.027781
0.02555

[—— () (02458
(—— () (23929
[——— () (023515

20.022455 ————

-0.020229 m———

20.019347 re———
-0.01883] m————————

20.017782 ee——

S0.01714] ————

20.015759 e———
20.014655 re————
-0.014605 w———
-0.014393 ——

-0.04 -0.02 0

(—— ().(0]7554

0.017455

[—— ().(0]7185

(— () ()] 7027
[—— () ()] 6628
(—— () ()] 6337

0.02

——— () (2392
0.021237

(—— () 0]99]3

[r— () ()] 8552
(— () ()] 7829

0.04

0.041158

0.06
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Variable

Model: PhaseB-Spread
Intercept = -0.067146
(40 out of 52 Variables Shown)

Diff.STD.Turnovers.H.For.A.Allowed.Percentage
Diff.P3S.Punting. Yards.H.Allowed.A.For
Diff.P5G.Punting.Yards.H.Allowed.A.For

Diff.P6G.Total.Yards.H.Allowed.A.For
Diff.STD.Completions.H.For.A.Allowed
Diff.P2S.Pass.Yards.H.Allowed.A.For
Diff.STD.1st.Downs.H.For.A.Allowed
Diff.P1S.Pass.Yards.H.Allowed.A.For
Diff.P1S.Adj.Passer.Rating.H.For.A.Allowed
Diff.P1S.True.Passer.Rating.H.For.A. Allowed
Diff.STD.Pass.Attempts.H.Allowed.A.For
Diff.STD.QB.Hits.H.Allowed.A.For
Diff.P6G.Rush.Yards.H.For.A. Allowed
Diff.STD.Points.H.Allowed.A.For
Diff.P1S.Total.Yards.H.For.A.Allowed
Diff.P1S.Punting. Yards.H.For.A.Allowed
Diff.P2S.Total.Yards.H.Allowed.A.For
Diff.STD.QB.Hits.H.For.A.Allowed

Diff P6G.MOV

Diff.P2S.Punting. Yards.H.For.A.Allowed
Diff.P5G.Pass.Yards.H.For. A. Allowed
Diff.P4G.Rush.Yards.H.For.A. Allowed
Diff.P1S.Total.Points
Diff.STD.Tackles.For.Loss.H.Allowed.A.For
Diff.P3S.Total.Yards.H.For.A.Allowed
Diff.P2S.True.Passer.Rating. H.Allowed.A.For
Diff.P2S.Adj.Passer.Rating.H.Allowed.A.For
Diff.P5G.Total.Yards.H.Allowed.A.For
Diff.P4G.True.Passer.Rating.H.For.A. Allowed
Diff.P4G.Rush.Yards.H.Allowed.A.For
Diff.P4G.Punting.Yards.H.Allowed.A.For
Diff.P4G.Adj.Passer.Rating.H.Allowed.A.For
Diff.P4G.Total.Yards.H.Allowed.A.For
Diff.P6G.Pass.Yards.H.For.A.Allowed
Diff.STD.ATS.Plus.Minus
Diff.STD.Punting.Yards.H.Allowed.A.For
Diff.STD.MOV
Diff.P4G.True.Passer.Rating.H.Allowed.A.For
Diff.STD.Offensive.Plays.H.For.A.Allowed
Diff.P2S.Punting. Yards.H.Allowed.A.For

-0.015

-0.011254

Coefficient

0.008184

0.007791

0.007264

0.006088

0.006021

j——— () 005072

jssssssss——— () 004835
jssssssss——— (). 00482
j————— () 004796

-0.004198 m——
-0.00412 v——
-0.004077 ————

-0.003332 e—
-0.00300] ———
-0.002853 e—
-0.002826 e——

-0.002679 ——

-0.002071  —
-0.001972  e—
-0.001914  —
-0.001875  me——

-0.001677  —
-0.001583  me—
-0.00158]  me—
-0.001287  me—
-0.001248

-0.000951

0.004507

| () 003574
j———— () 003335

e ().002735
r— (0.002396

[ ().002151
r— (0.002135

e (.001866

[ (0.001135

== 0.000767

-0.005 0

0.005 0.01
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Variable

Model: PhaseC-Spread
Intercept = 0.003839
(35 out of 35 Variables Shown)

Diff.P1S.Rush.Yards.H.Allowed.A.For
Diff.P3S.Rush.Yards.H.Allowed.A.For
Diff.STD.Pass.Attempts.H.Allowed.A.For
Diff.P4G.True.Passer.Rating. H.Allowed.A.For
Diff.P4G.Adj.Passer.Rating. H.Allowed. A .For
Diff.STD.Rush.Attempts.H.Allowed.A.For
Diff.P4G.Rush.Yards.H.For.A.Allowed
Diff.P6G.Total.Points
Diff.P5G.Punting.Yards.H.Allowed.A.For
Diff.STD.Sack.Yards.H.For.A.Allowed
Diff.STD.Offensive.Plays.Inc.Spec. Teams.H.For.A.Allowed
Diff.P5G.MOV

Diff.P3S.Punting. Yards.H.For.A.Allowed
Diff.P1S.Punting.Yards.H.For.A.Allowed
Diff.STD.Sack.Yards.H.Allowed.A.For
Diff.P3S.Punting.Yards.H.Allowed.A.For
Diff.P4G.Punting.Yards.H.For.A. Allowed
Diff.P4G.Sack.Yards.H.For.A. Allowed
Diff.P2S.Total.Yards.H.Allowed.A.For
Diff.P1S.Total.Yards.H.Allowed.A.For
Diff.P4G.Total. Yards.H.Allowed.A.For
Diff.P3S.Total.Yards.H.For.A.Allowed
Diff.STD.Pass.Yards.H.Allowed.A.For
Diff.P2S.Total.Yards.H.For.A.Allowed
Diff.STD.Total.Yards.H.For.A.Allowed
Diff.P1S.Punting. Yards.H.Allowed.A For
Diff.STD.Rush.Yards.H.Allowed.A.For
Diff.STD.Punting.Yards.H.For.A.Allowed
Diff.STD.Punting.Yards.H.Allowed.A.For
Diff.P3S.Pass.Yards.H.For.A.Allowed
Diff.P4G.Pass.Yards.H.For.A.Allowed
Diff.P4G.Pass.Yards.H.Allowed.A.For
Diff.STD.Rush.Yards.H.For.A. Allowed
Diff.P6G.Total.Yards.H.Allowed.A.For

-0.008

Coefficient
-0.006366

-0.004436
-0.003894
-0.003701

-0.001257  —
-0.00123  n—

0.001932

p— (0.001352
[m— (0.001288

-0.001178 1
0.001121

-0.001013  me—
-0.000988  m—
-0.000979  m—
-0.000965

-0.000789
-0.000745  m—f

-0.000464 -

0.000888

[m—(.000718

-0.000414 1
0.00037

-0.00026 =i
-0.000179 =
-0.000067
-0.00001
-0.000001

-0.002 0

-0.006 -0.004

0.002

0.005579

0.003641

——1

0.004 0.006

0.008
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Variable

Diff.STD.Total. Yards.H.Allowed.A.For

Diff.STD.Pass.Yards.H.For.A.Allowed

Model: PhaseD-Spread
Intercept = -0.007083

(2 out of 2 Variables Shown)

Coefficient

0.000077

0.00005 0.0001 0.00015 0.0002

0.000291

0.00025 0.0003

0.00035
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Variable

Diff.P5G.Punting.Yards.H.For.A.Allowed
Diff.P4G.Punting.Yards.H.For.A.Allowed
Diff.STD.Sack.Yards.H.Allowed.A.For
Diff.P1S.Punting.Yards.H.For.A.Allowed
Diff.P6G.Rush.Yards.H.Allowed.A.For
Diff.P4G.Total.Yards.H.Allowed.A.For
Diff.P5G.Total.Yards.H.For.A.Allowed
Diff.P5G.Punting.Yards.H.Allowed.A.For
Diff.STD.Completions.H.Allowed.A.For
Diff.STD.Rush.Attempts.H.For.A.Allowed
Diff.P2S.Total.Yards.H.Allowed.A.For
Diff.STD.Completions.H.For.A.Allowed
Diff.P2S.Punting. Yards.H.Allowed.A.For
Diff.P1S.Punting.Yards.H.Allowed.A.For
Diff.STD.QB.Hits.H.For.A. Allowed
Diff.P2S.Total.Yards.H.For.A.Allowed
Diff.P2S.Pass.Yards.H.Allowed.A.For
Diff.P4G.Total.Yards.H.For.A.Allowed
Diff.P3S.Punting.Yards.H.Allowed.A.For
Diff.STD.Pass.Attempts.H.Allowed.A.For
Diff.P6G.Pass.Yards.H.For.A.Allowed
Diff.P3S.Punting.Yards.H.For.A.Allowed
Diff.STD.Sack.Yards.H.For.A.Allowed
Diff.STD.Rush.Attempts.H.Allowed.A.For
Diff.STD.Points.H.For.A.Allowed
Diff.P4G.Rush.Yards.H.For.A.Allowed
Diff.P4G.Rush.Yards.H.Allowed.A.For
Diff.STD.Pass.Yards.H.For.A. Allowed
Diff.STD.Punting.Yards.H.For.A.Allowed
Diff.STD.Pass.Yards.H.Allowed.A.For
Diff.P2S.Pass.Yards.H.For.A.Allowed
Diff.STD.Punting.Yards.H.Allowed.A .For
Diff.P6G.Pass.Yards.H.Allowed.A.For
Diff.STD.Total. Yards.H.For.A.Allowed
Diff.STD.Rush.Yards.H.Allowed.A.For
Diff.P6G.Punting.Yards.H.Allowed.A.For
Diff.STD.Pass.Attempts.H.For.A.Allowed
Diff.P5G.Pass.Yards.H.For.A.Allowed

Model: Playoffs-Spread
Intercept = 0.84659
(39 out of 39 Variables Shown)

Coefficient
0.024546
-0.019573
0.014899
-0.014488
-0.011257
0.010912
20.009474 ———————
0.008998
-0.008011 v—
-0.008005 m——
p— ().007732
-0.007129 ————
p— (0.007117
pr— (.006989
-0.006868  n————
pr— ().005312
pr— ().004657
-0.003925  —
0.003351
-0.002549
0.002541
0.002494
0.002407
0.001663
-0.0016
-0.001597
0.001335
0.001209
-0.000833
-0.000727
0.000508
-0.000453
0.000309
0.00029
0.000211
0.000179
0.000073
-0.000024
-0.025 -0.02 -0.015 -0.01 -0.005 0 0.005 0.01 0.015 0.02 0.025 0.03
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Variable

Diff.P4G.QB.Hits.H.Allowed.A For -0.035855

Diff.P3S.Defensive.Plays.Inc.Special. Teams.H.Allowed.A.For
Diff.STD.ATS.Plus.Minus
Diff.STD.Interceptions.H.Allowed.A.For
Diff.STD.Turnovers.H.Allowed.A.For.Percentage
Diff.P6G.Offensive.Plays.Inc.Spec. Teams.H.For. A. Allowed
Diff.STD.Def. TD.H.For.A. Allowed
Diff.P5G.Yards.Per.Punt. H. Allowed.A.For
Diff.P1S.Yards.Per.Punt. H.Allowed.A For

Diff.P5G.MOV

Diff.P2S.Sack.Yards.H.Allowed.A.For
Diff.STD.Offensive.Plays.Inc.Spec. Teams.H.For.A.Allowed
Diff.STD.Offensive.Plays.H.For.A. Allowed
Diff.P3S.Pass.Yards.H.Allowed.A.For

Diff.P1S.Total .Plus.Minus
Diff.P2S.Pass.Yards.H.Allowed.A.For

iff. STD.Punts.H.For.A. Allowed
Diff.P5G.Sack.Yards.H.For.A. Allowed
Diff.P5G.Pass.Attempts.H.Allowed.A.For
Diff.P4G.Yards.Per.Punt. H.Allowed.A.For
Diff.P1S.Points.H.For.A. Allowed
Diff.P4G.Total.Points
Diff.P3S.Adj.Passer.Rating. H. Allowed.A.For
Diff.P3S.True.Passer.Rating. H. Allowed.A.For
Diff.STD.Yards.Per.Sack.H.Allowed.A.For
Diff.P3S.Defensive.Plays.H.Allowed.A.For
Diff.P5G.Tackles.For.Loss.H.Allowed.A.For
Diff.P2S.Tackles.For.Loss.H.For.A.Allowed
Diff.P4G.ATS.Plus.Minus
Diff.P6G.True.Passer.Rating. H.For.A. Allowed
Diff.P1S.Sack.Yards.H.For.A.Allowed
Diff.P4G.Defensive.Plays.H.Allowed.A.For
Diff.P4G.Pass.Attempts.H.For.A.Allowed
Diff.P1S.Total.Points
Diff.P5G.True.Passer.Rating.H.For.A. Allowed
Diff.P3S.Punting. Yards.H.Allowed.A.For
Diff.P4G.Adj.Passer.Rating.H.For.A. Allowed
Diff.P5G.Total.Yards.H.For.A.Allowed
Diff.P4G.Sack.Yards.H.For.A. Allowed
Diff.STD.Tackles.For.Loss.H.Allowed.A .For

-0.04

Model: RegPost-Spread (Benchmark)
Intercept = -0.031381
(40 out of 121 Variables Shown)

Coefficient

-0.02155
-0.019961

0.013597

-0.013015
-0.012083 S—

-0.010327 —

-0.03

-0.02

20.010033 e———
-0.009243

-0.008549 ———
-0.008085 m———

-0.007888 re——

-0.007618 m——————

0.013321

(—— () (] 0776

(——  ().(0]0398

(——  ().(0]10322

[—— () 008718

(r—— () 008643

[r— ().007983

(—— () (07827

[r——— () )()7589

-0.00746 w————
20.006975 ——

-0.006954 m———
20.006894 ——

-0.00523 ——

0.00746

(—— ().007278

(—— () 006559

— (). 005365

[r— ().005145

20.004395  m—
-0.004332  e—
-0.004218  —

0.004933
[r— (.004555

[r— ().004165
[r— ().004161

-0.01 0 0.01 0.02

0.022019

0.03




111

Variable

Diff.P4G.QB.Hits.H.Allowed.A.For -0.034578

Diff.STD.Interceptions.H.Allowed.A.For
Diff.P3S.Defensive.Plays.Inc.Special. Teams.H.Allowed.A.For
Diff.STD.ATS.Plus.Minus
Diff.P5G.Yards.Per.Punt.H. Allowed.A.For
Diff.P2S.Tackles.For.Loss.H.For.A.Allowed
Diff.STD.Turnovers.H.Allowed.A.For.Percentage
Diff.P2S.Sack.Yards.H.Allowed.A.For
Diff.P3S.Pass.Yards.H.Allowed.A.For
Diff.P6G.Offensive.Plays.Inc.Spec. Teams.H.For.A.Allowed
Diff.P3S.Adj.Passer.Rating. H. Allowed.A.For
Diff.P3S.True.Passer.Rating. H.Allowed.A.For
Diff.P5G.MOV
Diff.P1S.Points.H.For.A.Allowed
Diff.P6G.ATS.Plus.Minus
Diff.P2S.Pass.Yards.H.Allowed.A.For
Diff.STD.Yards.Per.Sack.H.Allowed.A.For
Diff.P1S.Total.Points
Diff.P18S.Sack.Yards.H.For.A.Allowed
Diff.STD.Offensive.Plays.Inc.Spec. Teams.H.For.A.Allowed
Diff.P1S.Yards.Per.Punt.H.Allowed.A.For
Diff.P6G.True.Passer.Rating.H.For.A. Allowed
Diff.P5G.Sack.Yards.H.For.A. Allowed
Diff.STD.Offensive.Plays.H.For.A.Allowed
Diff.P3S . Defensive.Plays.H.Allowed.A.For
Diff.P1S.QB.Hits.H.For.A.Allowed
Diff.P5G.Pass.Attempts.H.Allowed.A For
Diff.P4G.Adj.Passer.Rating.H.For.A. Allowed
Diff.STD.Def. TD.H.For.A.Allowed
Diff.STD.Pass.Attempts.H.Allowed.A.For
Diff.P18S.Total.Plus.Minus
Diff.STD.Tackles.For.Loss.H.Allowed.A.For
Diff.P6G.Punting.Yards.H.For.A.Allowed
Diff.P4G.Defensive.Plays.H.Allowed.A .For
Diff.P3S.Completions.H.Allowed.A.For
Diff.P2S.Rush.Yards.H.Allowed.A For
Diff.P6G.Yards.Per.Sack.H.Allowed.A.For
Diff.P3S.Punting.Yards.H.Allowed.A.For
Diff.STD.Completions.H.Allowed.A.For
Diff.P5G.Total.Points

-0.04

Model: RegSeason-Spread
Intercept = -0.030753
(40 out of 130 Variables Shown)

Coefficient

-0.022381

-0.018979

-0.01528

-0.012621

-0.010512 we————

[r—— ().0]1938

-0.010147

[—— ().010125
[r——— (). 00943

0.009223
[r—— ().008932

[r—— ().008675

-0.008203

-0.007959 r———

-0.006623 ———

-0.006623 m——————
-0.005498  me—
-0.004922  —

-0.004766 m—
-0.004690  m—

-0.004136 —
-0.004041  m—
-0.003948  m—
-0.003725  e—

-0.003714  me—

-0.003616  —

[r—().008009
[r— (0.007519
[r— (0.007397
[r— ().007221
r— (0.007219
[r—().007063

r— ().006197

pr— ().005318

r— ().004653

[r— (.004418

r— (.003998

e (.00365

-0.03 -0.02

-0.01 0

0.01 0.02

0.020844

0.03
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Variable

Diff.P1S.ATS.Plus.Minus -0.041672

Diff.P3S.Point.Differential
Diff.P3S.Pass.Yards.H.Allowed.A.For
Diff.P2S.ATS.Plus.Minus
Diff.P2S.Pass.Yards.H.Allowed.A.For
Diff.P3S.MOV
Diff.P1S.Rush.Attempts.H.For.A. Allowed
Diff.P2S.Rush.Yards.H.Allowed.A.For
Diff.P2S.Pass.Yards.H.For.A.Allowed
Diff.P2S.Sack.Yards.H.For.A. Allowed
Diff.P3S.Adj.Passer.Rating. H.For.A. Allowed
Diff.P3S.True.Passer.Rating.H.For.A. Allowed
Diff.P1S.Adj.Passer.Rating.H.For.A. Allowed
Diff.P1S.True.Passer.Rating. H.For.A.Allowed
Diff.P1S.Sack.Yards.H.Allowed.A.For
Diff.P1S.Defensive.Plays.Inc.Special. Teams.H.Allowed.A.For
Diff.P2S.Point.Differential
Diff.P1S.Pass.Yards. H.Allowed.A .For
Diff.P1S.MOV
Diff.P3S.Total.Yards.H.For.A.Allowed
Diff.P1S.QB.Hits.H.For.A.Allowed
Diff.P2S.Punting. Yards.H.For.A.Allowed
Diff.P3S.Rush.Yards.H.For.A.Allowed
Diff.P2S.Rush.Attempts.H.Allowed.A.For
Diff.P1S.Adj.Passer.Rating.H.Allowed.A.For
Diff.P1S.Punting. Yards.H.For.A.Allowed
Diff.P1S.True.Passer.Rating. H.Allowed.A.For
Diff.P1S.Total.Yards.H.For.A. Allowed
Diff.P3S.Punting. Yards.H.For.A.Allowed
Diff.P1S.Pass.Attempts.H.Allowed.A.For
Diff.P3S.Total.Plus.Minus
Diff.P1S.Yards.Per.Punt.H.Allowed.A For
Diff.P1S.Points.H.For.A.Allowed
Diff.P1S.Rush.Yards.H.Allowed.A .For
Diff.P2S.Pass.Attempts.H.Allowed.A.For
Diff.P2S.Punting.Yards.H.Allowed.A .For
Diff.P3S.Rush.Attempts.H.Allowed.A.For
Diff.P1S.Punting. Yards.H.Allowed.A For
Diff.P2S.Adj.Passer.Rating. H.Allowed.A.For
Diff.P3S.Rush.Yards.H.Allowed.A .For

-0.05

Model: Weekl1-Spread
Intercept = -0.15145
(40 out of 42 Variables Shown)

Coefficient

-0.038495
-0.038265
-0.038117

0.030272

-0.027141
-0.021457
-0.021313

-0.017706 r———
-0.017626 ————————

[————— (). ]585

-0.015467 m———
-0.013894 —

-0.011326 m——

-0.009466 ——

-0.005311  e—

-0.00423  m—

-0.003864  m—
-0.003751  m—
-0.003408  m—

~0.001771 =
-0.000895 ™
-0.000628

0.015471

(—— () ()]2179

(——— () 0] 1462
[r— (0.007361
e ().004861

um— (.004573

e ().004456

pum ().004285

= ().003928

== 0.003083
= 0.00305
== (.002436

I 0.000573

-0.04 -0.03 -0.02

-0.01 0

0.01

0.020436
[—————— () 0]7824

— (,017752

0.029829

0.04
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Variable

Diff.P2S.Yards.Per.Punt.H.Allowed.A For -0.053714

Model: PhaseA-OU
Intercept = -0.030788
(40 out of 109 Variables Shown)

Diff.P3S.Total.Plus.Minus  -0.052064
Diff.P3S.Yards.Per.Punt.H.Allowed.A.For
Diff.P1S.Tackles.For.Loss.H.For.A. Allowed
Diff.STD.Yards.Per.Sack.H.For.A. Allowed
Diff.STD.Pass.Yards.Per.Completion.H.For.A . Allowed
Diff.STD.1st. Downs.H.For.A.Allowed
Diff.P2S.Total .Points
Diff.P1S.ATS.Plus.Minus
Diff.STD.ATS.Plus.Minus
Diff.STD.MOV
Diff.STD.1st.Downs.H.Allowed.A For
Diff.STD.Sacks.H.Allowed.A.For
Diff.P3S.Point.Differential
Diff.STD.Completions.H.For.A.Allowed
Diff.STD.Tackles.For.Loss.H.Allowed.A.For
Diff.P2S.Rush.Yards.H.For.A. Allowed
Diff.P3S.Completions.H.Allowed.A.For
Diff.P1S.Sack.Yards.H.Allowed.A.For
Diff.STD.Turnovers.H.Allowed.A.For.Percentage
Diff.STD.Interceptions.H.For.A. Allowed
Diff.STD.QB.Hits.H.For.A.Allowed
Diff.STD.QB.Hits.H.Allowed.A.For
Diff.STD.Offensive.Plays.Inc.Spec.Teams.H.For.A. Allowed
Diff.P3S.Defensive.Plays.Inc.Special. Teams.H.Allowed.A.For
Diff.P2S.Rush.Yards.H.Allowed.A.For
Diff.P3S.Rush.Yards.H.For.A.Allowed
Diff.STD.Point.Differential
Diff.P1S.Total.Plus.Minus
Diff.STD.Rush.Attempts.H.For.A. Allowed
Diff.STD.Pass. TD.H.For.A.Allowed
Diff.P1S.Offensive.Plays.Inc.Spec. Teams.H.For.A. Allowed
Diff.P1S.Total .Points
Diff.STD.Total.Points
Diff.STD.Points.H.Allowed.A.For
Diff.P1S.Rush.Attempts.H.Allowed.A.For
Diff.P3S.Rush.Yards.H.Allowed.A.For
Diff.P1S.Point.Differential
Diff.STD.Rush.TD.H.For.A.Allowed
Diff.P1S.Yards.Per.Punt.H.Allowed.A.For

-0.06

0.036787

0.034929

0.03381

0.033802

Coefficient
0.02496
0.024752
0.024304
0.024209
0.021654
-0.019955
20018634 e———
0.01815
20015805 e—
— () ()]3983
|— () (13309
-0.012984
L0.012875 e———
20012665 ——
20012005 e———
-0.02 -0.01 0 0.01 0.02 0.03

0.033727
0.031782

0.04

0.05
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Variable

Model: PhaseB-OU
Intercept = 0.091546
(31 out of 31 Variables Shown)

Diff.P5G.MOV -0.005782
Diff.PSG.Punting.Yards.H.Allowed.A.For
Diff.STD.Sack.Yards.H.Allowed.A.For
Diff.P5G.Punting.Yards.H.For.A.Allowed
Diff.P2S.Total.Yards.H.For.A.Allowed
Diff.P1S.Punting.Yards.H.For.A.Allowed
Diff.STD.3D.4D.Conversions
Diff.P5G.Pass.Yards.H.Allowed.A.For
Diff.STD.Defensive.Plays.Inc.Special. Teams.H.Allowed.A.For
Diff.P5G.ATS.Plus.Minus
Diff.P6G.Total.Yards.H.For.A.Allowed
Diff.P1S.Punting.Yards.H.Allowed.A.For
Diff.P2S.Rush.Yards.H.Allowed.A.For
Diff.P6G.Punting.Yards.H.For.A.Allowed
Diff.STD.Sack.Yards.H.For.A. Allowed
Diff.STD.Rush.Yards.H.For. A . Allowed
Diff.P2S.Total. Yards.H.Allowed.A.For
Diff.STD.Rush.Yards.H.Allowed.A.For
Diff.STD.Pass.Yards.H.For.A.Allowed
Diff.STD.Points.H.Allowed.A For
Diff.STD.Punting.Yards.H.For.A. Allowed
Diff.STD.Total. Yards.H.Allowed.A.For
Diff.STD.1st.Downs.H.For.A. Allowed
Diff.P3S.Pass.Yards.H.For.A.Allowed
Diff.STD.Punting.Yards.H.Allowed.A.For
Diff.P4G.Adj.Passer.Rating.H.For.A. Allowed
Diff.P1S.Total.Yards.H.For.A. Allowed
Diff.STD.Adj.Passer.Rating.H.Allowed.A.For
Diff.STD.True.Passer.Rating.H.Allowed.A.For
Diff.P2S.Pass.Yards.H.For. A . Allowed

-0.007 -0.006

-0.005

-0.003515
-0.003234

-0.002853
-0.002208

-0.004

Coefficient

0.003081

0.002157
-0.002009
0.001992
-0.001732
0.001666
-0.001523
-0.001384
-0.001177
-0.00091
0.000892
-0.000869
-0.000779
-0.000596
-0.000578
0.000544
-0.000417
-0.000372
-0.000308
-0.00023
0.000218
-0.000116
-0.000061
-0.000054
-0.00002

-0.003 -0.002 -0.001 0 0.001  0.002 0.003 0.004
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Variable

Diff.P4G.MOV
Diff.P2S.Punting. Yards.H.For.A.Allowed
Diff.P4G.Total.Plus.Minus
Diff.P1S.Punting. Yards.H.Allowed.A.For -0.004875
Diff.P5G.ATS.Plus.Minus
Diff.P5G.Total.Yards.H.For.A. Allowed
Diff.P6G.Punting.Yards.H.Allowed.A.For
Diff.P1S.Total.Yards.H.For.A.Allowed
Diff.P4G.Total. Yards.H.Allowed.A.For
Diff.P4G.ATS.Plus.Minus
Diff.P5G.Rush.Yards.H.For.A.Allowed
Diff.P2S.Pass.Yards.H.For.A.Allowed
Diff.P5G.MOV
Diff.P2S.Punting. Yards.H.Allowed.A.For
Diff.P4G.Punting.Yards.H.For.A. Allowed
Diff.STD.1st. Downs.H.Allowed.A.For
Diff.STD.Sack.Yards.H.For.A.Allowed
Diff.P3S.Total.Yards.H.For.A.Allowed
Diff.STD.Sack.Yards.H.Allowed.A.For
Diff.P1S.Total.Yards.H.Allowed.A.For
Diff.STD.Pass.Attempts.H.Allowed.A.For
Diff.STD.Rush.Attempts.H.For.A. Allowed
Diff.STD.Pass.Yards.H.Allowed.A.For
Diff.STD.Punting.Yards.H.Allowed.A.For
Diff.STD.Defensive.Plays.H.Allowed.A.For
Diff.P6G.Rush.Yards.H.Allowed.A.For
Diff.P2S.Rush.Yards.H.Allowed.A.For
Diff.P4G.Punting.Yards.H.Allowed.A.For
Diff.P5G.Pass.Yards.H.Allowed.A.For
Diff.P4G.Total.Points
Diff.P6G.Adj.Passer.Rating.H. Allowed.A.For
Diff.STD.Rush.Yards.H.For.A. Allowed
Diff.P6G.True.Passer.Rating. H.Allowed.A.For
Diff.STD.Total. Yards.H.For.A.Allowed

-0.006

Model: PhaseC-OU
Intercept = -0.157413
(35 out of 35 Variables Shown)

Coefficient

0.00684

-0.004

0.004403

-0.001634 m——

-0.001089  n—

-0.000788  me—

-0.000601  m—
-0.000591  m—

-0.000482  —)

-0.000135
-0.000131 o
-0.000111 o
-0.000088

0.003241

[—— ().002482
(r—— ().002134
[— (.002028
(r— (.001907

(e—— ().001479

r— (.000928
[e— (.000823

— (.000786
e (.000773

== 0.000347
= 0.00028

-0.002 0

0.002 0.004 0.006 0.008

0.009501

0.01

0.010683

0.012
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Variable

Diff.P1S.Punting. Yards.H.For.A. Allowed
Diff.P1S.Rush.Yards.H.For.A. Allowed
Diff.P6G.Total.Yards.H.Allowed.A.For -0.00528

Model: PhaseD-OU
Intercept = -0.157617
(36 out of 36 Variables Shown)

Coefficient

0.006013

Diff.P5G.Total.Yards.H.Allowed.A.For
Diff.P4G.Pass.Yards.H.Allowed.A.For -0.005113
Diff.STD.Rush.Attempts.H.Allowed.A.For
Diff.STD.QB.Hits.H.For.A.Allowed
Diff.STD.Completions.H.For.A. Allowed
Diff.P1S.Total.Yards.H.Allowed.A.For
Diff.P3S.Rush.Yards.H.Allowed.A.For
Diff.P3S.Punting. Yards.H.Allowed.A.For
Diff.STD.Offensive.Plays.H.For.A. Allowed
Diff.P3S.Rush.Yards.H.For.A. Allowed
Diff.STD.Points.H.Allowed.A For
Diff.P3S.Total.Yards.H.For.A.Allowed
Diff.P2S.Total.Yards.H.Allowed.A.For
Diff.P6G.Rush.Yards.H.For.A.Allowed
Diff.P4G.Rush.Yards.H.For.A. Allowed
Diff.STD.Points.H.For.A.Allowed
Diff.STD.Tackles.For.Loss.H.For.A.Allowed
Diff.P6G.Pass.Yards.H.For.A.Allowed
Diff.P4G.Adj.Passer.Rating.H.For.A. Allowed
Diff.STD.Pass.Yards.H.For.A.Allowed
Diff.STD.Rush.Attempts.H.For.A. Allowed
Diff.STD.Sack.Yards.H.For.A.Allowed
Diff.P5G.Punting.Yards.H.Allowed.A.For
Diff.STD.Punting.Yards.H.Allowed.A.For
Diff.STD.Total. Yards.H.Allowed.A.For
Diff.STD.Rush.Yards.H.For.A.Allowed
Diff.STD.QB.Hits.H.Allowed.A.For
Diff.STD.Punting.Yards.H.For.A.Allowed
Diff.P4G.True.Passer.Rating. H.For. A. Allowed
Diff.P2S.Total.Yards.H.For.A.Allowed
Diff.STD.Pass.Yards.H.Allowed.A.For
Diff.STD.Sack.Yards.H.Allowed.A.For

-0.006

-0.003432

-0.002671

-0.004

(—— ().002286
20.002259 T—
[—— ().002243
-0.00215] ———
[———— (.001677
[———— ().001615
[r— (.001381

0.00136

[— ().001093

-0.001021  ——
-0.000749  —
e (.000701
pu (.000314
-0.000232 =y
-0.000228 =i
-0.000189 =i
-0.000189 =i
= 0.00015
-0.000129 =
-0.000122 =
-0.000108 =
f 0.000074
f 0.000065
f 0.000065

-0.000011
-0.002 0 0.002

0.003537

0.002832
0.002777

0.004

0.005831

0.005194

0.006

0.008
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Variable

Diff.STD.Completions.H.For.A. Allowed

Diff.P4G.Punting.Yards.H.For.A. Allowed -0.009939

Diff.P5G.Total.Yards.H.For.A. Allowed
Diff.STD.Points.H.Allowed.A.For
Diff.P5G.Rush.Yards.H.For.A.Allowed
Diff.P4G.Adj.Passer.Rating.H.For.A. Allowed
Diff.P4G.True.Passer.Rating. H.For.A. Allowed
Diff.STD.Sack.Yards.H.Allowed.A.For
Diff.STD.Defensive.Plays.Inc.Special. Teams.H. Allowed.A.For
Diff.P5G.Adj.Passer.Rating.H.For.A.Allowed
Diff.P5G.True.Passer.Rating.H.For.A. Allowed
Diff.P6G.Punting.Yards.H.Allowed.A.For
Diff.P4G.Rush.Yards.H.For.A.Allowed
Diff.P2S. Punting. Yards.H.Allowed. A .For
Diff.P4G.Punting.Yards.H.Allowed.A.For
Diff.STD.Rush.Yards.H.For.A.Allowed
Diff.P6G.True.Passer.Rating. H.For.A. Allowed
Diff.P6G.Adj.Passer.Rating.H.For.A. Allowed
Diff.P6G.Rush.Yards.H.Allowed.A.For
Diff.P1S.Pass.Yards.H.For.A.Allowed
Diff.P5G.Adj.Passer.Rating.H.Allowed.A .For
Diff.P5G.True.Passer.Rating. H.Allowed.A.For
Diff.STD.Offensive.Plays.H.For.A.Allowed
Diff.P1S.Punting.Yards.H.For.A.Allowed
Diff.STD.Rush.Yards.H.Allowed.A.For
Diff.STD.Sack.Yards.H.For.A.Allowed
Diff.P4G.Total.Yards.H.Allowed.A . For
Diff.STD.Punting.Yards.H.For.A. Allowed
Diff.STD.Rush.Attempts.H.Allowed.A For
Diff.STD.Punting.Yards.H.Allowed.A.For
Diff.P1S.Rush.Yards.H.For.A.Allowed
Diff.STD.Rush.Attempts.H.For.A. Allowed
Diff.STD.Pass.Yards.H.For.A. Allowed
Diff.STD.Total.Yards.H.Allowed.A .For

-0.015

Model: Playoffs-OU
Intercept = -1.084899
(35 out of 35 Variables Shown)

Coefficient

0.026964

-0.00985
-0.008313 TE————
-0.007115

r— ().004801
(r— (.004798
[r— (.00471
-0.004357  —
— ().003847
[e— ().003831
[e— (0.003824
-0.003514  —
-0.003278  n—
-0.002745  n—
pu— ().002673
(u— (.002541
[m— (.002533
-0.002415  m—
-0.00208  —
-0.00188]  —
-0.001879  m—|
-0.00178  —
[ 0.001557
[ (.001358
= 0.001128
== 0.001019
= 0.000808
-0.000745 ==
-0.000735 =
= 0.000633
-0.000465 =
-0.000119

0.000021
-0.01 -0.005 0 0.005 0.01

0.03
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Variable

Model: RegPost-OU (Benchmark)
Intercept = -0.07272
(40 out of 123 Variables Shown)

Coefficient
Diff.P4G.Yards.Per.Sack.H.Allowed.A.For 0.018759
Diff.STD.MOV -0.0183
Diff.P4G.Points.H.Allowed.A.For 0.014967
Diff.P4G.Total.Plus.Minus 0.013904
Diff.P4G.QB.Hits.H.For.A.Allowed 0.013473
Diff.P5G.Points.H.Allowed.A.For 0.012799
Diff.STD.3D.4D.Conversions -0.010638 ——
Diff.P3S.Sack.Yards.H.For.A.Allowed -0.009939 ——
Diff.P4G.Sack.Yards.H.Allowed.A.For -0.009765  n————————
Diff.P6G.ATS.Plus.Minus —— () 009088
Diff.STD.3D.4D [— ().008384
Diff.P1S.Yards.Per.Punt.H.For.A. Allowed -0.008369  m———
Diff.P5G.Offensive.Plays.H.For.A.Allowed -0.008021  ———
Diff.P6G.Rush.Yards.H.Allowed.A.For -0.008  —
Diff.P2S.Sack.Yards.H.Allowed.A.For p— ().007966
Diff.P6G.Yards.Per.Punt.H.For.A.Allowed —— ().007926
Diff.P3S.Completions.H.Allowed.A.For [— (.007733
Diff.STD.Point.Differential -0.007475 e—
Diff.P6G.Yards.Per.Sack.H.For.A.Allowed p—— ().007406
Diff.P6G.True.Passer.Rating. H.Allowed. A .For -0.007202  —
Diff.P5G.MOV [r— ().006918
Diff.P2S.Punting. Yards.H.Allowed.A.For -0.006593  ——
Diff.STD.Interceptions.H.For.A. Allowed -0.006251 ——
Diff.P4G.Point.Differential -0.006198  ——
Diff.P6G.Offensive.Plays.Inc.Spec. Teams.H.For.A. Allowed -0.006143  —
Diff.P6G.Adj.Passer.Rating. H.Allowed.A.For -0.00613  m—

Diff.P1S.ATS.Plus.Minus [— ().005998
Diff.P6G.Sack.Yards.H.Allowed.A.For — ().005977
Diff.P3S.Rush.Yards.H.Allowed.A.For -0.005904  e—

Diff.P2S.Punting. Yards.H.For.A.Allowed — (.005703
Diff.P4G.Rush.Attempts.H.For.A. Allowed — (). 005656
Diff.STD.Tackles.For.Loss.H.Allowed.A.For — (.005312
Diff.STD.Yards.Per.Sack.H.For.A. Allowed — ().005179
Diff.STD.Points.H.Allowed.A.For -0.004972  n—
Diff.P4G.Completions.H.For.A. Allowed -0.004944  —
Diff.P5G.True.Passer.Rating. H.For.A. Allowed [r— ().004897
Diff.P3S.Adj.Passer.Rating.H. Allowed.A.For [— ().004727
Diff.STD.Rush.TD.H.Allowed.A.For [— (.004604
Diff.P1S.Rush.Yards.H.Allowed.A.For — ().004588
Diff.P3S.True.Passer.Rating. H. Allowed.A.For [r— (0.004547

-0.025  -0.02  -0.015 -0.01  -0.005 0 0.005 0.01

0.015 0.02 0.025
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Variable

Model: RegSeason-OU
Intercept = -0.059674

(40 out of 125 Variables Shown)

Diff.STD.MOV
Diff.P5G.Points.H.Allowed.A.For
Diff.P4G.Points.H.Allowed.A.For

Diff.P4G.Total .Plus.Minus
Diff.P3S.Sack.Yards.H.For.A.Allowed
Diff.P6G.Sack.Yards.H.Allowed.A.For
Diff.P2S.Sack.Yards.H.Allowed.A.For

Diff.STD.3D.4D.Conversions
Diff.P6G.Offensive.Plays.Inc.Spec. Teams.H.For.A.Allowed
Diff.P4G.Sack.Yards.H.Allowed.A.For
Diff.P6G.Yards.Per.Punt.H.For.A. Allowed
Diff.P1S.Yards.Per.Punt.H.For.A.Allowed
Diff.P6G.Rush.Yards.H.Allowed.A .For
Diff.STD.3D.4D
Diff.P5G.Offensive.Plays.H.For.A.Allowed
Diff.STD.Interceptions.H.For.A. Allowed
Diff.P6G.True.Passer.Rating. H. Allowed.A.For
Diff.P6G.Yards.Per.Sack.H.For.A.Allowed
Diff.P4G.Yards.Per.Sack.H.Allowed.A.For
Diff.P4G.Point.Differential
Diff.STD.Yards.Per.Sack.H.For.A.Allowed
Diff.P5G.MOV

Diff.P6G.ATS.Plus.Minus
Diff.STD.Point.Differential
Diff.P3S.Yards.Per.Punt.H.Allowed.A.For
Diff.P3S.True.Passer.Rating.H.Allowed.A.For
Diff.P5G.Sack.Yards.H.Allowed.A.For
Diff.STD.Points.H.Allowed.A.For
Diff.P3S.Adj.Passer.Rating.H.Allowed.A.For
Diff.P3S.Rush.Yards.H.Allowed.A.For
Diff.P1S.ATS.Plus.Minus
Diff.P6G.Adj.Passer.Rating. H.Allowed.A .For
Diff.P1S.MOV
Diff.STD.Rush.Attempts.H.For.A. Allowed
Diff.P2S.Punting. Yards.H.Allowed.A.For
Diff.P2S.Punting. Yards.H.For.A. Allowed
Diff.P5G.Rush.Yards.H.Allowed.A.For
Diff.P4G.Rush.Attempts.H.For.A.Allowed
Diff.P2S.Total.Points
Diff.P5G.Total.Yards.H.Allowed.A.For

-0.025

-0.018881

Coefficient

0.01201
-0.011559
0.011287
0.011045
-0.010827

-0.009613 m——

j————— (). 009093

-0.008966

-0.008798 m——
-0.008107 v———

-0.007156 ——————

-0.005559 m——

-0.005159  —

-0.00505] m—

-0.004848 —

— ().007406
[r— ().007385

j———— (). 006994

s () 006582
j——— () 006561

[r— ().005432

s (). 00506

[r— (0.004967

[— ().00467
r— ().004602
0.004545
— (0.004374
[r— (0.004293

-0.02 -0.015 -0.01

-0.005 0

0.005 0.01 0.015

0.017193
0.015684

0.02
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Variable

Diff.P1S.Sack.Yards.H.Allowed.A.For
Diff.P2S.Sack.Yards.H.Allowed.A.For-0.051804
Diff.P3S.ATS Plus.Minus
Diff.P3S.Total.Points
Diff.P3S.Sack.Yards.H.Allowed.A.For
Diff.P2S.Completions.H.Allowed.A.For
Diff.P3S.Offensive.Plays.H.For.A.Allowed
Diff.P2S.Yards.Per.Punt.H.Allowed.A.For
Diff.P1S.Pass.Attempts.H.For.A.Allowed
Diff.P2S.Defensive.Plays.Inc.Special. Teams.H.Allowed.A.For
Diff.P2S.Rush.Yards.H.For.A. Allowed
Diff.P3S.Offensive.Plays.Inc.Spec. Teams.H.For.A.Allowed
Diff.P2S.Total.Plus.Minus
Diff.P2S Pass.Attempts.H.For.A. Allowed
Diff.P1S.Offensive.Plays.In

Teams.H.For.A.Allowed
Sack.H.For.A. Allowed
Attempts. H.Allowed.A.For
Diff.P3S.Rush.Yards.H.Allowed.A.For
Diff.P2S.Total. Yards.H.Allowed.A.For
Diff.P3S.Punting.Yards.H.For.A. Allowed
Diff.P1S.1st.Downs.H.For.A.Allowed
Diff.P1S.True. ~Rating.H.For.A.Allowed
Diff.P1S.Adj.Passer.Rating. H.For.A. Allowed
Diff.P2S.MOV
Diff.P2S.Rush.Attempts.H.For.A. Allowed
Diff.P3S.Total.Yards.H.For.A. Allowed
Diff.P2S.Adj.Passer.Rating.H.For.A. Allowed
Diff.P; rds.Per.Punt.H.For.A. Allowed
Diff.P2S.True.Passer.Rating. H.For.A. Allowed
Diff.P3S.Completions.H.Allowed.A.For
Diff.P2S.Punting.Yards.H.For.A. Allowed
Diff.P1S.QB Hits.H.For.A. Allowed
Diff.P3S.Points.H.Allowed.A.For
Diff.P1S.Points.H.Allowed.A.For
Diff.P2S.Total.Yards.H.For.A. Allowed
ys.H.Allowed. A For
sive.Plays.H.Allowed. A.For
Attempts.H.Allowed.A.For
Diff.P3S.Defensive.Plays.Inc.Special. Teams.H.Allowed.A.For
iff.P1S.Tackles.For.Loss.H.Allowed.A.For

-0.06

Model: Week1-OU
Intercept = -0.109945
(40 out of 68 Variables Shown)

Coefficient

0.098274
0.049247
0.043926
0.037727
0.037034
0.035986
0.03487

-0.034533
-0.032613

20.028654 T ——

20028136 ————
20.027578 ——
20026984 ee——————

2002547 e———
—_—
20024382 ee——
=
20.023128 e————

20.020784 ———

— () ()] 8

20016643 ——
20.016011 ——
[r—().015457
pr— ().015239
-0.013725 e——
0013501  we—
<0.01349]  we—
-0.01284]  e—
-0.012167 e——
r— ().011241

-0.04 -0.02 0 0.02

— () (028588

—— () (26142

0.024689

0.023511

— ().023042
— () (22536

0.019205

642

— () (]8418
— () (]8326
0.01815

p— ()0 ]8009

0.04 0.06 0.08 0.1

0.12
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Appendix F

Conviction Score Results

The following tables display the average squared deviation for each betting type’s partitioned
sports betting model based on result classification. The maximum of the average squared

deviation was determined to be the conviction score for the respective betting type.

Moneyline Models

Result Classification Average Squared Deviation
Correct Prediction 0.04
Incorrect Prediction 0.029
Predicted Away, Actual Home 0.019
Predicted Away, Actual Away 0.038
Predicted Home, Actual Home 0.04
Predicted Home, Actual Away 0.018
Conviction Score = MAX(Avg. Sq. Dev.) 0.04

Point Spread Models

Result Classification Average Squared Deviation

Correct Prediction 0.028
Incorrect Prediction 0.016

Predicted Away, Actual Home 0.01
Predicted Away, Actual Away 0.022
Predicted Home, Actual Home 0.028
Predicted Home, Actual Away 0.012
Conviction Score = MAX(Avg. Sq. Dev.) 0.028

Total Points Models

Result Classification Average Squared Deviation
Correct Prediction 0.021
Incorrect Prediction 0.021
Predicted Under, Actual Over 0.016
Predicted Under, Actual Under 0.027
Predicted Over, Actual Over 0.021
Predicted Over, Actual Under 0.011
Conviction Score = MAX(Avg. Sq. Dev.) 0.027
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Appendix G

2022 NFL Moneyline Predictions & Results

The following table displays the partitioned model’s output for moneyline bets during the 2022
NFL season. For greater clarity, reference the following notes regarding the information captured
in the table:

e Game ID is a logistic construct for uniquely identifying games within the statistical

database.

¢ A moneyline without a sign indicates positive odds (e.g., “109” = “+109”).

e [P is abbreviation for implied probability.

e “WKk” is abbreviation for week of the NFL season.

e Outcome refers to the true result or winning bet for any given game.

Model Outputs
Play

Betting Lines

Home Away Model

Home Team  Away Team ML ML P Decision Prediction Outcome
223549R | 1 | 9/8/2022 LOSR‘znmgseles Buffalo Bills 109 130 | 0471 | NoPlay | Away Away
223550R | 1 | o/12022 | Atlanta New Orleans | 199 | 40 | 0201 | Play Away Away

Falcons Saints
223551R | 1 | 9/11/2022 Chicago | San Francisco | 5,4 281 | 0395 | Play Away Home

Bears 49ers
223550R | 1 | 9/11/2022 | Cincinnati | Pittsburgh 321 | 255 | 0178 | Play Away Away

Bengals Steelers
223553R | 1 | 9/11/2022 Detroit Philadelphia 200 242 | 0074 | Play Away Away

Lions Eagles
223554R | 1 | 9/11/2022 Miami New England | =, o0 141 | 0497 | NoPlay | Away Home

Dolphins Patriots
23555k | 1| 9/12002 | New York Baltimore 243 300 | 0.175 | Play Away Away

Jets Ravens
223556R | 1 | /112022 | Washington | Jacksonville -155 130 | 0.664 | Play Home Home

Commanders Jaguars
223557R | 1 | ost1jp00p | Carolina Cleveland -124 105 | 0578 | Play Home Away

Panthers Browns
203550R | 1 | 9/11/2022 | Tennessee New York -240 199 | 0917 | Play Home Away

Titans Giants

Minnesota Green Bay
223560R | 1 | 9/11/2022 Vi Paokons -127 106 | 038 Play Away Home

Arizona Kansas City
223561R | 1| 9112022 | LR Chiee 212 | 258 | 0.67 Play Home Away
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223562R 9/11/2022 | Los Angeles | Las Vegas -186 155 | 0.735 | Play Home Home
Chargers Raiders
223563R 9/11/2022 Dallas Tampa Bay 114 -136 | 0.608 | Play Home Away
Cowboys Buccaneers
223564R 9/12/2022 Seattle Denver 227 277 | 0818 | Play Home Home
Seahawks Broncos
223565R o/15/2022 | KapsasCity | Los Angeles |, 168 | 0.657 | Play Home Home
Chiefs Chargers
223566R 9/18/2022 Céif)f:;‘;d New York Jets | -265 218 | 0717 | Play Home Away
223567R o/18/2022 | New Orleans | - Tampa Bay 122 | -145 | 086 | Play Home Away
Saints Buccaneers
New York Carolina
223568R 9/18/2022 Giants Panthers 103 -116 0.482 Play Away Home
223570R 9/18/2022 | Jacksonville | - Indianapolis 137 -163 | 0.093 | Play Away Home
Jaguars Colts
223571R 9/18/2022 | Baltimore Miami 178 | 149 | 0573 | NoPlay | Home Away
Ravens Dolphins
223572R 9/18/2022 |  Detrott Besiitiion 106 | -113 | 0522 | NoPlay | Away Home
Lions Commanders
S Seattle
223573R 9/18/2022 Francisco -392 307 0.866 Play Home Home
Seahawks
49ers
223574R 9/18/2022 | Los Angeles Lot -501 378 | 0.94 Play Home Home
Rams Falcons
223575R 9/18/2022 Denver Houston -498 383 | 0733 | Play Home Home
Broncos Texans
223577R 9/18/2022 Ll (Gl 270 341 | 0.669 | Play Home Home
Cowboys Bengals
223578R 9/18/2022 Glr,zec‘f{ g:y Chicago Bears | -489 369 | 0792 | Play Home Home
223579R 9/19/2022 | Buffalo Bills T‘;li‘::zee 452 | 353 | 0735 | Play Home Home
223580R 9/19/2022 | Philadelphia | Minnesota -149 125 | 0.581 | Play Home Home
Eagles Vikings
223581R 92212022 | Cleveland Pittsburgh 210 176 | 0.701 | Play Home Home
Browns Steelers
223582R 9/25/2022 | Indianapolis | - Kansas City 186 224 | 0728 | Play Home Home
Colts Chiefs
New Baltimore
223583R 9/25/2022 England 120 -143 0.293 Play Away Away
. Ravens
Patriots
223585R 9/25/2022 | Temnessee Las Vegas 109 130 | 0.515 | NoPlay | Away Home
Titans Raiders
223586R 9/25/2022 Miami Buffalo Bills 173 208 | 0363 | Play Away Home
Dolphins
223587R 9/25/2022 M\}‘i‘;‘;s;ta Detroit Lions | -277 226 | 0818 | Play Home Home
223588R opsn022 | New York | Cincinnat 226 | 277 | 0421 | Play Away Away
Jets Bengals
223589R 9/25/2022 | Washington | Philadelphia 206 | -252 | 0267 | Play Away Away
Commanders Eagles
223590R 9252022 | Carolina 1 New Orleans 110 -131 | 0.146 | Play Away Home
Panthers Saints
223591R 9/25/2022 | L:0s Angeles | Jacksonville 267 219 | 0859 | Play Home Away
Chargers Jaguars
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223592R | 3 | 9252022 | TampaBay | Green Bay -123 103 | 0754 | Play Home Away
Buccaneers Packers
223593R | 3 | 9/25/2022 Arizona Los Angeles 155 -184 | 0612 | Play Home Away
Cardinals Rams
Seattle Atlanta
223594R | 3| 97252022 | S Faloors -115 104 | 0725 | Play Home Away
223595R | 3 | 9/25/2022 Denver San Francisco f 4, -122 | 0422 | Play Away Home
Broncos 49ers
New York Dallas
223596R | 3 | 9/26/2022 e Cowboys -121 102 | 0301 | Play Away Away
223597R | 4 | 9292022 | Cincinnati Miami -199 167 | 0209 | Play Away Home
Bengals Dolphins
223598R | 4 | 10272002 | New Orleans | Minnesota 172 204 | 0.61 Play Home Away
Saints Vikings
223599R | 4 | 10/22022 | Atlanta (Gl 101 | -120 | 0275 | Play Away Home
Falcons Browns
223600R | 4 | 10/2/2022 D LV mior -164 138 | 0.684 | Play Home Home
Cowboys Commanders
223601R | 4 | 10p2/2022 | Pewort S 180 | 150 | 0.707 | Play Home Away
Lions Seahawks
223602R | 4 | 10/2/2022 | mdianapolis | Tennessee 202 169 | 0.695 | Play Home Away
Colts Titans
223603R | 4 | 10/2/2022 Ng’iva:t‘;rk Chicago Bears | -152 128 | 0.556 | NoPlay | Home Home
223604R | 4 | 10272022 | Philadelphia | Jacksonville 284 232 | 0851 | Play Home Home
Eagles Jaguars
223605R | 4 | 10122022 Plstttzzl‘:rih New York Jets | -169 | 142 | 0.793 | Play Home Away
223606R | 4 | 10/2/2022 BEIJIV‘;;’S” Buffalo Bills 145 173 | 0428 | Play Away Away
223607R | 4 | 10272022 | ‘Hlouston L5 AR 200 240 | 0.19 Play Away Away
Texans Chargers
Carolina Arizona
223608R | 4 | 10222022 | A0 B e -114 105 | 032 Play Away Away
223609R | 4 | 107272022 | OreenBay | NewEngland | 5, 357 | 0.585 | Play Home Home
Packers Patriots
223610R | 4 | 102/2022 | L2 Veeas Denver -146 123 | 0.601 | Play Home Home
Raiders Broncos
223611R | 4 | 10/2/2022 | TampaBay | Kansas City -127 107 | 0.544 | NoPlay | Home Away
Buccaneers Chiefs
S Los Angeles
223612R 4 10/3/2022 Francisco & -124 105 0.622 Play Home Home
Rams
49ers
Denver Indianapolis
223613R | 5| 10662022 | EHE ol -180 151 | 0257 | Play Away Away
23614 | 5 | 100972022 | OreenBay New York -435 336 | 0.882 | Play Home Away
Packers Giants
223615R | 5 | 10/9/2022 | Buffalo Bills | " ‘Sttt:le’luerr%h -898 611 | 0.858 | Play Home Home
223616R | 5 | 10092022 | Cleveland | Los Angeles 102 -122 | 0.608 | Play Home Away
Browns Chargers
223617R | 5 | 10/9/2022 M\}‘i‘;f;ta Chicago Bears | -384 302 | 0.825 | Play Home Home
New
223618R 5 10/9/2022 England Detroit Lions -155 131 0.448 Play Away Home
Patriots
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223619R | 5 | 100972022 | New Orleans Seattle 229 189 | 0.821 | Play Home Home
Saints Seahawks
223620R | 5 | 100902022 | New York Miami 144 174 | 0.193 | Play Away Home
Jets Dolphins
223621R | 5 | 100/2022 | lampaBay Atlanta -506 383 | 0.687 | Play Home Home
Buccaneers Falcons
Washington Tennessee
223622R | 5| 10092022 | W HIEO - 108 111 | 0.48 Play Away Away
223623R | 5 | 100972022 | Tacksonville Houston -320 258 | 0.44 Play Away Away
Jaguars Texans
Carolina San Francisco
223624R | 5| 10092022 | A0 T 100 210 255 | 0.146 | Play Away Away
223625R | 5 | 100972022 | Los Angeles Dallas 232 192 | 0572 | NoPlay | Home Away
Rams Cowboys
223626R | 5 | 10/9/2022 Arizona Philadelphia 192 234 | 0577 | Play Home Away
Cardinals Eagles
223627R | 5 | 10972022 | Baltimore Cincinnati -166 140 | 0.862 | Play Home Home
Ravens Bengals
223628R | 5 | 10/10/2022 | KamsasCity | Las Vegas -351 278 | 0819 | Play Home Home
Chiefs Raiders
223629R | 6 | 100130022 | Chicago SRS 101 121 | 0.645 | Play Home Away
Bears Commanders
223630R | 6 | 10/16/2022 | Atlanta j SanFrancisco |6 o4 | 0538 | NoPlay | Away Home
Falcons 49ers
223631R | 6 | 1001602022 | Cleveland | NewEngland | 150 | 100 | 0513 | NoPlay | Away Away
Browns Patriots
223632R | 6 | 10/16/2022 G;Z‘Zig:y New York Jets | -362 285 | 0.597 | NoPlay | Home Away
223633R | 6 | 10/16/2022 | 'dianapolis | Jacksonville -124 105 | 0497 | Play Away Home
Colts Jaguars
Miami Minnesota
223634R 6 10/16/2022 s ik 147 -177 | 0.516 | No Play Away Away
223635k | 6 | 10/16/2022 | NeW Orleans | Cincinnati 140 -166 | 0.389 | Play Away Away
Saints Bengals
223636R | 6 | 10/16/2022 | NeW York I 200 244 | 0522 | NoPlay | Away Home
Giants Ravens
223637R | 6 | 10/16/2022 | Fittsbursh | Tampa Bay 356 | -462 | 0363 | Play Away Home
Steelers Buccaneers
223638R | 6 | 10/16/2022 | [Os AAngeles (i -459 354 | 0742 | Play Home Home
Rams Panthers
Seattle Arizona
223639R | 6 | 101162022 | 0 C Cangi 116 -138 | 0517 | NoPlay | Away Home
223640R | 6 | 10/16/2022 Kagﬁif?ty Buffalo Bills 124 -148 | 0398 | Play Away Away
223641R | 6 | 10/16/2022 | Philadelphia e 294 241 | 0.593 | NoPlay | Home Home
Eagles Cowboys
223642R | 6 | 10/17/2022 | L0 Angeles D -200 165 | 0.612 | Play Home Home
Chargers Broncos
223643R | 7 | 1002002022 | Arizona New Orleans f 121 | 0529 | NoPlay | Away Home
Cardinals Saints
223644R | 7 | 1002302022 | Cincinnat Alanta 288 | 235 | 0633 | Play Home Home
Bengals Falcons
223645R | 7 | 10/23/2022 Dallas Detroit Lions | -305 248 | 0.603 | NoPlay | Home Home
Cowboys
223646R | 7 | 10/23/2002 | Temnessee | Indianapolis -142 120 | 0.543 | NoPlay | Away Home
Titans Colts
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223647R 10/23/2022 | Washington | Green Bay 173 209 | 0346 | Play Away Home
Commanders Packers
223648R 10/23/2022 | Garolina Tampa Bay 512 719 | 0413 | Play Away Home
Panthers Buccaneers
223649R 10/23/2022 | Jacksonville | New York -169 142 | 0.643 | Play Home Away
Jaguars Giants
223650R 10/23/2022 | Baltimore Cleveland 283 233 | 0665 | Play Home Home
Ravens Browns
Denver
223651R 10/23/2022 New York Jets | 108 -130 | 0443 | Play Away Away
Broncos
223652R 101232022 | Las Vegas Houston 313 255 | 0.69 Play Home Home
Raiders Texans
Los Angeles Seattle
223653R 101232022 |~ o8 Sontawks 225 186 | 0.548 | NoPlay | Away Away
San Kansas Cit
223654R 10/23/2022 Francisco . Y 102 -118 | 0.495 Play Away Away
Chiefs
49ers
223655R 10/23/2022 Miami Pittsburgh 323 260 | 0.687 | Play Home Home
Dolphins Steelers
New
223656R 10/24/2022 England Chicago Bears -406 320 0.804 Play Home Away
Patriots
Tampa Bay Baltimore
223657R 10/27/2022 -130 110 | 0.627 | Play Home Away
Buccaneers Ravens
223658R 10/30/2022 | Jacksonville Denver -120 101 | 0642 | Play Home Away
Jaguars Broncos
223659R 10/30/2022 | Atlanta (i 206 | 171 | 0.791 | Play Home Home
Falcons Panthers
223660R 10/30/2022 1Ll Chicago Bears | -439 345 | 0.693 | Play Home Home
Cowboys
Detroit Miami
223661R 10/30/2022 Lions el 161 -192 | 0.552 | No Play Away Away
223662R 10/30/2022 | Minnesota e -199 165 | 059 | NoPlay | Home Home
Vikings Cardinals
223663R 10/30/2022 | New Orleans | Las Vegas 102 122 | 0336 | Play Away Home
Saints Raiders
223664R 10302022 | New York | NewEngland | 50 | 63 | 0427 | Pplay Away Away
Jets Patriots
223665R 10/30/2022 | Philadelphia | Pittsburgh 558 | 415 | 0.821 | Play Home Home
Eagles Steelers
223666R 10/30/2022 | Houston LI 101 118 | 0459 | Play Away Away
Texans Titans
223667R 10/30/2022 | ndianapolis | Washington -153 127 | 0675 | Play Home Away
Colts Commanders
223668R 10/30/2022 | oS Angeles | SanFrancisco | s 104 | 0.63 Play Home Away
Rams 49ers
223669R 10302022 | Seattle o7 V(e 1176 | 146 | 0.686 | Play Home Home
Seahawks Giants
223670R 10/30/2022 | Buffalo Bills G}rf;i‘l‘(g:y -498 380 | 0.846 | Play Home Home
223672R 11732022 | ‘Houston Philadelphia 550 | -801 | 0305 | Play Away Away
Texans Eagles
223673R 11/6/2022 | Atanta Los Angeles 120 | -142 | 0583 | NoPlay | Home Away
Falcons Chargers
223674R 11/6/2022 Chicago Miami 166 -198 | 0.579 | NoPlay | Home Away
Bears Dolphins
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223675k | 9 | 11/62022 | Cincinnati Carolina -328 261 | 0818 | Play Home Home
Bengals Panthers
23676R | 9 | 11/62022 | Dewort Green Bay 169 | 203 | 0549 | NoPlay | Away Home
Lions Packers
New Indianapoli
223677R | 9 | 11/6/2022 England Coltl:;o s 223 185 | 0.755 | Play Home Home
Patriots
223678R | 9 | 11/6/2022 Ne‘}ve?sork Buffalo Bills 408 544 | 0223 | Play Away Home
223680R | 9 | 11/6/2022 | Jacksonville | Las Vegas 116 139 | 0434 | Play Away Home
Jaguars Raiders
Arizona Seattle
22368IR | 9 | 11/6/2022 | . Sonhanks -132 111 | 0452 | Play Away Away
223683R | 9 | 11/6/2022 | KamsasCity | Tennessee -835 573 | 0.741 | Play Home Home
Chiefs Titans
223684R | 9 | 11/7/2022 | New Orleans | Baltimore 109 -129 | 0511 | NoPlay | Away Away
Saints Ravens
223685R | 10 | 11/10/2022 | Carolina Lot 123 -147 | 0477 | NoPlay | Away Home
Panthers Falcons
223686R | 10 | 11/13/2022 | LampaBay il -149 125 | 0477 | NoPlay | Away Home
Buccaneers Seahawks
223687R | 10 | 11/13/2022 | Buffalo Bills M\fﬁfg"sta 273 225 | 0.792 | Play Home Away
223688R | 10 | 11/13/2022 Cg‘e‘zfo Detroit Lions | -157 132 | 0.681 | Play Home Away
223689R | 10 | 11/13/2022 | Tennessee Denver 137 | 116 | 0706 | Play Home Home
Titans Broncos
223690R | 10 | 11/13/2022 | KansasCity | Jacksonville -461 356 | 0.698 | Play Home Home
Chiefs Jaguars
223691R | 10 | 11/13/2022 Miami Clelbmg -182 152 | 0453 | Play Away Home
Dolphins Browns
223692R | 10 | 11/13/2022 | New York Houston 227 188 | 0.692 | Play Home Home
Giants Texans
223693R | 10 | 11/13/2022 | Pittsburgh | NewOrleans | 115 | 155 | 0335 | play Away Home
Steelers Saints
223694R | 10 | 11/13/2022 | LasVesas | Indianapolis |\ 1 50 | o665 | play Home Away
Raiders Colts
223695k | 10 | 11/13/2022 | Green Bay DA 168 200 | 0379 | Play Away Home
Packers Cowboys
Los Angeles Arizona
223696R | 10 | 11/13/2022 Rams e -178 148 | 0454 | Play Away Away
San Los Angel
223697R | 10 | 11/13/2022 | Francisco 08 Angeies -362 288 | 0.731 | Play Home Home
Chargers
49ers
223698R | 10 | 11/14/2022 | Philadelphia | Washington 524 | 398 | 0817 | Play Home Away
Eagles Commanders
223699R | 11 | 11/172022 | Oreen Bay Tennessee -179 149 | 0.602 | Play Home Away
Packers Titans
Atlanta .
223700R 11 11/20/2022 Falcons Chicago Bears -137 115 0.472 Play Away Home
223702R | 11 | 11/20/2022 | 'dianapolis | Philadelphia 235 287 | 0336 | Play Away Away
Colts Eagles
New
223703R | 11 11/20/2022 England New York Jets -180 150 0.741 Play Home Home
Patriots
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223704R | 11 | 11202022 | NeW Orleans | Los Angeles -137 116 | 0.58 Play Home Home
Saints Rams

223705R | 11 | 11/20/2022 N‘a’faﬁgk Detroit Lions | -166 139 | 0.662 | Play Home Away

223706R | 11 | 11/20/2022 | Baltimore Carolina -700 505 | 0.714 | Play Home Home
Ravens Panthers

223707R | 11 | 1122002022 | ‘Hlouston Washington 137 -164 | 0456 | Play Away Away
Texans Commanders

223708R | 11 | 112002022 | ~Denver Las Vegas -151 126 | 0344 | Play Away Away
Broncos Raiders

223709R | 11 | 11/2002022 | Minnesota Dallas 108 -129 | 0525 | NoPlay | Home Away
Vikings Cowboys

223710R | 11 | 11202022 | Pittsbureh Cincinnati 157 -187 | 0302 | Play Away Away
Steelers Bengals
Los Angeles Kansas City

22371R | 11| 11202022 | 7 Chios 194 235 | 039 Play Away Away
Arizona San Francisco

223712R | 11| 1172172022 | LR o0 346 446 | 0314 | Play Away Away

223713R | 12 | 11/24/2022 ]?jgl?;t Buffalo Bills 343 438 | 0421 | Play Away Away

223714R | 12 | 11/24/2022 1Ll o7 V(e -483 364 | 0747 | Play Home Home
Cowboys Giants

223715k | 12 | 11242002 | Miomesota | New England | ) 5 122 | 0347 | Play Away Home
Vikings Patriots

223716R | 12 | 112772022 | Cleveland Tampa Bay 145 174 | 0.65 Play Home Home
Browns Buccaneers

223717R | 12 | 11272022 | Tenmessee (Sl -110 108 | 0433 | Play Away Away
Titans Bengals

223718R | 12 | 11/27/2022 Miami iG] -879 594 | 0759 | Play Home Home
Dolphins Texans

223719R | 12 | 11/27/2022 Nevjvefs"rk Chicago Bears | -383 303 | 0.517 | NoPlay | Home Home

223720R | 12 | 11272022 | Washington LU 193 | 161 | 066 | Play Home Home
Commanders Falcons

223721R | 12 | 112772022 | Carolina Denver 103 117 | 0.607 | Play Home Home
Panthers Broncos

223722R | 12 | 112772022 | Jacksonville | Baltimore 139 167 | 0.672 | Play Home Home
Jaguars Ravens
Arizona Los Angeles

223723R | 12 | 112772022 | Lo Chargers 123 -146 | 0442 | Play Away Away
Seattle Las Vegas

223724R | 12 | 11272022 | O ° Raiddens 208 173 | 0.694 | Play Home Away

223725R | 12 | 11272022 | KensasCity | Los Angeles | 1099 | 785 | 0646 | Play Home Home
Chiefs Rams
San New Orl

223726R | 12 | 11/27/2022 | Francisco ewrieans -409 320 | 0.762 | Play Home Home

Saints

49ers

223727R | 12 | 11/27/2022 | Philadelphia | Green Bay 288 233 | 0699 | Play Home Home
Eagles Packers

223728R | 12 | 11/28/2022 | Tndianapolis | Pittsburgh -139 117 | 0.611 | Play Home Away
Colts Steelers
New

223729R | 13 12/1/2022 England Buffalo Bills 167 -200 | 0.543 | No Play Home Away
Patriots

223730R | 13 | 1240022 | Atlanta Pittsburgh 101 | -118 | 058 | Play Home Away
Falcons Steelers
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223731R | 13 | 12/4/2022 Chicago Green Bay 160 192 | 0.546 | NoPlay | Home Away
Bears Packers
223732R | 13 | 1242022 | Dewor Jacksonville | 10| 101 | 0699 | Play Home Home
Lions Jaguars
223733R | 13 | 12/4/2022 M\}?E;S;Sta New York Jets | -155 131 | 0587 | Play Home Home
223735R | 13 | 12/4/2022 | Philadelphia | Tennessee 221 183 | 0.699 | Play Home Home
Eagles Titans
223736R | 13 | 12/4/022 | Baltimore Denver -399 314 | 0.768 | Play Home Home
Ravens Broncos
223737R | 13 | 12/4/2022 | ‘Hlouston Cleveland 263 333 | 031 Play Away Away
Texans Browns
Los Angeles Seattle
223738R | 13 | 12/4/2022 R Sontawks 251 308 | 0387 | Play Away Away
San Miami
223739R | 13 | 12/4/2022 | Francisco 1am 233 194 | 0.706 | Play Home Home
Dolphins
49ers
223740R | 13 | 12/4/2022 | Cincinnati | Kansas City 120 -142 | 051 | NoPlay | Away Home
Bengals Chiefs
223741R | 13 | 1240022 | LasVesas | LosAngeles |4, 115 | 0596 | Play Home Home
Raiders Chargers
223742R | 13 | 12/4/2022 Dallas Indianapolis 542 410 | 0835 | Play Home Home
Cowboys Colts
223743R | 13 | 12/52022 | TampaBay | NewOrleans | qq 157 | 0397 | Play Away Home
Buccaneers Saints
223744R | 14 | 127802002 | LosAneeles | Las Vegas 236 273 | 0391 | Play Away Home
Rams Raiders
223745R | 14 | 12/11/2022 | Buffalo Bills | New York Jets -476 368 0.697 Play Home Home
223746R | 14 | 12/112022 | Cincinnat (Gl 206 171 | 0.663 | Play Home Home
Bengals Browns
223747R | 14 | 127112022 | Dallas Houston 1973 | 959 | 087 | Play Home Home
Cowboys Texans
223748R | 14 | 127112022 | Pewort Minnesota 439 | 118 | 0665 | Play Home Home
Lions Vikings
223749R | 14 | 127112002 | Temoessee | Jacksonville -182 151 | 0382 | Play Away Away
Titans Jaguars
223750R | 14 | 127112022 | New York | Philadelphia | )00 | 337 | o354 | play Away Away
Giants Eagles
223751R | 14 | 12/11/2022 | Fittsburgh L -130 110 | 0498 | Play Away Away
Steelers Ravens
Denver Kansas City
22372R | 14 | 1211172022 | o Py 345 443 | 0216 | Play Away Away
s Tampa Ba;
223753R | 14 | 12/11/2022 | Francisco pa bay -186 154 | 0.726 | Play Home Home
Buccaneers
49ers
223754R | 14 | 127112022 | | Seattle Sl iE 188 | 152 | 0.692 | PI H A
Seahawks Panthers ) ’ ay ome way
223755k | 14 | 12/11/2022 | [0S Angeles Miami 145 -174 | 0.564 | NoPlay | Home Home
Chargers Dolphins
223756R | 14 | 1271272022 | Atizona | New England 112 133 | 0612 | Play Home Away
Cardinals Patriots
Seattle San Francisco
2237STR | 15| 121152022 | O S oo 150 ;182 | 04 Play Away Away
223758R | 15 | 12/17/2022 | Minnesota | Indianapolis -196 163 | 0637 | Play Home Home
Vikings Colts
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Cleveland Baltimore

223759R | 15 | 12/17/2022 -158 134 | 047 Play Away Home
Browns Ravens

223760R | 15 | 12/17/2022 | Buffalo Bills Miami -348 275 | 0.566 | NoPlay | Home Home
Dolphins

223761R | 15 | 12/18/2022 | NeW Orleans Atlanta 230 189 | 0.512 | NoPlay | Away Home
Saints Falcons

223762R | 15 | 121802002 |  Chicago Philadelphia 313 396 | 0323 | Play Away Away
Bears Eagles

223763R | 15 | 12/18/2022 Ne‘}ve?sork Detroit Lions | -131 110 | 0478 | Play Away Away

223764R | 15 | 121872022 | Carolina Pittsburgh -147 124 | 0.568 | NoPlay | Home Away
Panthers Steelers

223765k | 15 | 12/18/2022 | Yacksonville Dallas 172 205 | 0422 | Play Away Home
Jaguars Cowboys
Houston Kansas City

223766R | 15 | 12/182022 | 00 Chios 627 962 | 0275 | Play Away Away

223767R | 15 | 12/18/2022 |~ Denver Arizona -127 106 | 0423 | Play Away Home
Broncos Cardinals

223768R | 15 | 12/18/2002 | @S Vegas | New England | 4, 114 | 0.607 | Play Home Home
Raiders Patriots

223770R | 15 | 12/18/2022 | IampaBay | Cincinnati 153 -183 | 0.46 Play Away Away
Buccaneers Bengals

223771R | 15 | 12/18/2022 | Washington | New York 2206 172 | 0.64 Play Home Away
Commanders Giants

223772R | 15 | 1271902022 | OreenBay | Los Angeles | 500 1 59 | g 6ag | play Home Home
Packers Rams

223773R | 16 | 1272212002 | New York | Jacksonville -142 119 | 0451 | Play Away Away
Jets Jaguars
Chicago .

223774R | 16 | 12/24/2022 Bears Buffalo Bills 310 -390 | 0.289 Play Away Away

223775R | 16 | 127242022 | Cleveland | NewOrleans |0, 151 | 058 | NoPlay | Home Away
Browns Saints
Kansas City Seattle

223776R | 16 | 12/24/2022 Py Sl -500 385 | 0.727 | Play Home Home

223777R | 16 | 1272472022 | Minmesota | New York 220 | 182 | 0653 | Play Home Home
Vikings Giants
ez Cincinnati

223778R | 16 | 12/24/2022 | England ¢ 135 -161 | 0412 | Play Away Away
. Bengals

Patriots

223779R | 16 | 12/24/2022 I()::II;(:}?CI:‘ZS‘ Detroit Lions 112 -134 | 0.508 | NoPlay | Away Home

223780R | 16 | 12/24/2022 | Baltimore Lot 285 | 232 | 0586 | NoPlay | Home Home
Ravens Falcons

223781R | 16 | 122472022 | Tenmessee iG] -176 147 | 0.627 | Play Home Away
Titans Texans
San Washinet

223782R | 16 | 12/24/2022 | Francisco ashington 288 236 | 0.727 | Play Home Home
Commanders

49ers

223783R | 16 | 12/24/2022 D LT gt 201 169 | 0532 | NoPlay | Away Home
Cowboys Eagles

223784R | 16 | 127242022 | Pittsburgh | Las Vegas 138 | 116 | 054 | NoPlay | Away Home
Steelers Raiders
Miami Green Bay

223785R | 16 | 12/25/2022 ISyl Packers -190 157 0.532 | No Play Away Away

223786R | 16 | 122502022 | Los Aneeles Denver 148 179 | 0.64 Play Home Home
Rams Broncos
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223787R | 16 | 12250002 |  Arizona TampaBay 1 o5 | 363 | 0.646 | Play Home Away
Cardinals Buccaneers
Indianapolis Los Angeles
223788R | 16 | 12/26/2022 o Chargers 166 | -200 | 0518 | NoPlay | Away Away
Tennessee Dallas
223789R | 17 | 12/29/2022 it Cowboys 570 | -805 | 0239 | Play Away Away
223790R | 17 | 1/1/2023 Atlanta Arizona 291 237 | 0.606 | Play Home Home
Falcons Cardinals
223791R | 17 | 1/1/2023 DLftorr‘l’;t Chicago Bears | 218 | 180 | 0777 | Play Home Home
203792R | 17 | 1/1/2023 | Kansas City Denver -763 542 | 0761 | Play Home Home
Chiefs Broncos
New Miami
223793R | 17 1/1/2023 England . -158 134 0.504 | No Play Away Home
. Dolphins
Patriots
223794R | 17 | 1/1/2023 | New York | Indianapolis 245 202 | 0.566 | NoPlay | Home Home
Giants Colts
223795k | 17 | 1/1/2023 | Philadelphia | New Orleans | g 190 | 0.69 Play Home Away
Eagles Saints
223796R | 17 | 1/1/2023 | LampaBay Carolina -199 165 | 0.644 | Play Home Home
Buccaneers Panthers
223797R | 17 | 1/1/2023 | VVashington | Cleveland 122 103 | 0.544 | NoPlay | Away Away
Commanders Browns
223798R | 17 | 1/1/2023 Houston Jacksonville 159 190 | 0.386 | Play Away Away
Texans Jaguars
Las Vegas San Francisco
223799R | 17 | 1/1/2023 Raides 20ums 356 | -459 | 0432 | Play Away Away
223800R | 17 | 1/1/2023 Seattle |\ YorkJets | 104 | <124 | 0.613 | Play Home Home
Seahawks
223801R | 17 | 1/1/2023 | OreenBay Minnesota -176 146 | 0.646 | Play Home Home
Packers Vikings
223803R | 17 | 1/1/2003 | Baltimore Pittsburgh -118 102 | 0.605 | Play Home Away
Ravens Steelers
Las Vegas Kansas City
223804R | 18 | 1/7/2023 iy Py 325 411 | 0.682 | Play Home Away
223805R | 18 | 1/7/2003 | Jacksonville | Tennessee 276 | 226 | 0.024 | Play Away Home
Jaguars Titans
223806R | 18 | 1/8/2023 e Tampa Bay 251 207 | 0.655 | Play Home Home
Falcons Buccaneers
223807R | 18 | 1/8/2023 | Buffalo Bills Negai?ftls"md -384 305 | 0.878 | Play Home Home
223808R | 18 | 1/8/2023 Chicses Minnesota 234 285 | 0.88 Play Home Away
Bears Vikings
223809R | 18 | 1/8/2023 | Cincinnati il -641 471 | 0976 | Play Home Home
Bengals Ravens
223810R | 18 | 1/g/2023 | Indianapolis iG] -151 127 | 0951 | Play Home Away
Colts Texans
223811R | 18 | 1/8/2023 Miami New York Jets | -215 179 | 0.965 | Play Home Home
Dolphins
223812R | 18 | 1/8/2023 | NNew Orleans | Carolina 186 | 155 | 0903 | Play Home Away
Saints Panthers
223813R | 18 | 1/8/2023 | Pittsburgh (Gl 52 | 128 | 0136 | Play Away Home
Steelers Browns
223814R | 18 | 1/8/2023 Denver L L 275 222 | 0836 | Play Home Home
Broncos Chargers
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Home Team  Away Team ML ML IP Decision Prediction Outcome
223815R | 18 | 1/8/2023 | Philadelphia | New York -1536 | 860 | 0.66 Play Home Home
Eagles Giants
Sim Arizona
223816R 18 1/8/2023 Francisco . -1072 706 0.851 Play Home Home
Cardinals
49ers
223817R | 18 | 1/8/2023 P 155 AT 242 199 | 0974 | Play Home Home
Seahawks Rams
223818R | 18 | 1/8/2023 | ‘ashington e 270 343 | 0378 | Play Away Home
Commanders Cowboys
223819R | 18 | 1/8/2023 G;Z‘Zig:y Detroit Lions | -244 201 | 0328 | Play Away Away
San Seatt]
223820P | 19 1/14/2023 Francisco cattie -493 373 0.282 Play Away Home
Seahawks
49ers
223821P | 19 | 1/14/2023 | Jacksonville | Los Angeles 114 135 | 0342 | Play Away Home
Jaguars Chargers
223822P | 19 | 1/15/2023 | Buffalo Bills Miami 993 670 | 0.828 | Play Home Home
Dolphins
Minnesota New York
223823P | 19 | 1/15/2023 Vi ot -150 126 | 0.162 | Play Away Away
223824P | 19 | 1/150023 | Cincinnad Baltimore 428 | 327 | 0967 | Play Home Home
Bengals Ravens
223825P | 19 | 1/16/2023 | L2mpaBay Dallas 123 -147 | 0.538 | NoPlay | Away Away
Buccaneers Cowboys
223826P | 20 | 1/21/2023 | KansasCity | Jacksonville -506 389 | 0954 | Play Home Home
Chiefs Jaguars
223827P | 20 | 1/21/2023 | Philadelphia | New York -378 302 | 0877 | Play Home Home
Eagles Giants
223828P | 20 | 1/22/2023 | Buffalo Bills Cg;‘g:g“ 257 211 | 0917 | Play Home Away
- Dallas
223829P | 20 1/22/2023 Francisco -193 160 0.183 Play Away Home
Cowboys
49ers
223830P | 21 | 1/29/2023 | Philadelphia | San Francisco | 5, 130 | 0.908 | Play Home Home
Eagles 49ers
223831P | 21 | 1/29/2023 | KansasCity | Cincinnati -133 112 | 0946 | Play Home Home
Chiefs Bengals
Philadelphia Kansas City
2238328 | 22 | 2/12/2023 Eaglos Chiee -120 101 | 0396 | Play Away Away
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Appendix H

2022 Predictions & Results for NFL Point Spread Bets

The following table displays the partitioned model’s output for point spread bets during the 2022
NFL season. For greater clarity, reference the following notes regarding the information captured
in the table:
e Game ID is a logistic construct for uniquely identifying games within the statistical
database.
e Point spread odds without a sign are positive odds (e.g., “109” = “+109”).
e While not included in the table, the Away Spread is simply the opposite of the home
spread (i.e., multiply the Home Spread by -1).
e [P is abbreviation for implied probability.

e “WKk” is abbreviation for week of the NFL season.

e Outcome refers to the true result or winning bet for any given game.

Model Outputs

Home Team Away Team Spread  Spread Mﬁ(,l £ D:)clizg]on Prediction = Outcome
Odds Odds

223549R | 1 9/8/2022 LOSRinmg:les Buffalo Bills 1.5 -104 -118 | 0.366 Play Away Away

223550R | 1 | 9/11/2022 Alanta New Orleans | 5 111 2110 | 0593 |  Play Home Home
Falcons Saints

223551R | 1 | 9/11/2022 Chicago San Francisco | ¢ o -110 -110 | 0.693 Play Home Home
Bears 49ers

235528 | 1 | 9/11002 | Cincinnati Pittsburgh -7 -110 111 | 0.042 Play Away Away
Bengals Steelers

223553R | 1 | 9/11/2022 | Detroit Lions Phg‘igelghla 5.5 -110 -110 | 0.257 Play Away Home
Miami New England

223554R | 1 | 9/11/2022 Dolphins Patis -3 -117 -105 0.4 Play Away Home

203555k | 1| oo | New York Baltimore 6.5 110 | -110 | 0.668 | Play Home Away
Jets Ravens

223556R | 1 | 9/11/2022 | ‘Washington - Jacksonville -3 -112 -110 | 0.122 Play Away Home
Commanders Jaguars
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Betting Lines

Home

Away

Model Outputs

Home Team Away Team SH 22;3 Spread  Spread Mﬁ(,i & D:)cliigon Prediction = Outcome
P Odds  Odds
Carolina Cleveland
223557R 9/11/2022 -15 -111 -110 | 0.577 Play Home Away
Panthers Browns
223559R 9/11/2022 | Tennessee New York 5.5 -110 -110 | 0.499 | No Play Home Away
Titans Giants
223560R 9/11/2022 | Minnesota Green Bay -1.5 -112 -109 | 0.401 Play Away Home
Vikings Packers
Arizona Kansas City
223561R 9/11/2022 o Chiofs 6 -109 -112 | 0.6 Play Home Away
223562R 9/11/2022 | LosAngeles | Las Vegas 3.5 -110 -110 | 0.575 Play Home Home
Chargers Raiders
223563R 9/11/2022 Dallas Tampa Bay 2.5 -110 -110 | 0.716 Play Home Away
Cowboys Buccaneers
223564R 9/12/2022 Seattle Denver 6 -110 111 | 0.368 Play Away Home
Seahawks Broncos
Kansas City Los Angeles
223565R 9/15/2022 Py Chargors -4 -110 -110 | 0301 Play Away Away
223566R o/18/2022 | Cleveland BTG 6.5 -110 -110 | 0453 | No Play Away Away
Browns Jets
223567R o/18/2022 | New Orleans | Tampa Bay 2.5 -106 115 | 0.871 Play Home Away
Saints Buccaneers
New York Carolina
223568R 9/18/2022 il S 1 -111 -110 | 0.408 Play Away Home
223570R o/18/2022 | Jacksonville | Indianapolis 3 -110 -110 | 0072 | Play Away Home
Jaguars Colts
Baltimore Miami
223571R 9/18/2022 Ravens i -3.5 -106 -115 0.459 | No Play Away Away
223572R 9/18/2022 | Detroit Lions | 2shington 0.5 -109 -112 | 0488 | No Play Home Home
Commanders
223573R 9/18/2022 | San Francisco il 8.5 -109 -112 | 0849 | Play Home Home
49ers Seahawks
223574R o/18/2022 | Lo Angeles e 105 | -108 | -114 | 0931 | Play Home Away
Rams Falcons
223575R 9/18/2022 LD il -10 -112 -109 0.55 Play Home Away
Broncos Texans
223577R 9/18/2022 DA Cincinnati 7 -108 -114 | 0498 | No Play Home Home
Cowboys Bengals
223578R 9/18/2022 | Oreen Bay Chicses -10.5 -107 -114 | 0551 Play Home Home
Packers Bears
223579R 9/19/2022 | Buffalo Bills Te;‘i‘t‘:rs;ee -10 -111 -110 | 0.542 Play Home Home
223580R 9/19/2022 | Philadelphia | Minnesota 3 103 | -119 | 0611 | Play Home Home
Eagles Vikings
223581R 9/22/2022 Cleveland Pittsburgh 45 -109 -112 | 0.408 Play Away Home
Browns Steelers
223582R 9/25/2022 | Imdianapolis | Kansas City 45 -109 113 | 0.859 Play Home Home
Colts Chiefs
223583R 9252022 | New England | Baltimore 25 -108 -114 | 0.324 Play Away Away
Patriots Ravens
223585R 9/25/2022 | Tennessee Las Vegas 2 111 -110 | 0.384 Play Away Home
Titans Raiders
223586R 9/25/2022 Miami Buffalo Bills 45 -110 -110 | 0518 Play Home Home
Dolphins
223587R 9/25/2022 N{}’l‘lgf;:a Detroit Lions | -6.5 -110 -110 | 0.805 Play Home Away
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Betting Lines

Home

Away

Model Outputs

Home Team Away Team SH 22;3 Spread  Spread Mﬁ(,i & D:)cliigon Prediction = Outcome
P Odds  Odds
223588R 9nsn02 | New York Cincinnati 6.5 -111 -110 | 0.397 Play Away Away
Jets Bengals
223589R 9/25/2022 | Washington | Philadelphia 6 112 -110 | 0.298 Play Away Away
Commanders Eagles
223590R 9/25/2022 Carolina New Orleans 2 -110 -110 | 0.076 Play Away Home
Panthers Saints
223591R 9/25/2022 | LosAngeles | Jacksonville 6.5 -110 -111 | 0771 Play Home Away
Chargers Jaguars
223592R 9/25/2022 | TampaBay Green Bay -1.5 -110 111 | 0.655 Play Home Away
Buccaneers Packers
223593R 9/25/2022 Arizona Los Angeles 35 -113 -109 | 0.481 | No Play Home Away
Cardinals Rams
Seattle Atlanta
223594R 9/25/2022 Soahawks Faloons -1 -109 112 | 0.686 Play Home Away
223595R 9/25/2022 Denver San Francisco | -112 -109 | 0337 Play Away Home
Broncos 49ers
New York Dallas
223596R 9/26/2022 A Cowboys -15 -110 -110 | 0229 | Play Away Away
223597R 9/29/2022 | Cincinnati Miami 4 -110 110 | 0.401 Play Away Home
Bengals Dolphins
223598R 10/2/2022 | New Orleans | Minnesota 4 -110 -110 | 0464 | No Play Away Home
Saints Vikings
223599R 10/2/2022 Lot (Sl 1 109 | -112 | 0435 | Play Away Home
Falcons Browns
223600R 10/2/2022 DA W mon -3 -112 -109 | 0.665 Play Home Home
Cowboys Commanders
223601R 10/2/2022 | Detroit Lions S 3 118 | -105 | 042 Play Away Away
Seahawks
223602R 10/2/2022 | Indianapolis | Tennessee -4 -109 -112 | 0811 Play Home Away
Colts Titans
223603R 1022022 | New York Chicses 3 1104 | -116 | 0287 | Play Away Home
Giants Bears
223604R 10/2/2022 | Philadelphia | Jacksonville 6.5 -110 111 | 0.674 Play Home Home
Eagles Jaguars
223605R 10/2/2022 | Fittsburgh | New York 3 410 | -111 | 0759 | Play Home Away
Steelers Jets
223606R 10/2/2022 Bﬁglvfgsre Buffalo Bills 35 -118 -104 | 0316 Play Away Home
223607R 10/2/2022 iG] e G 5.5 -110 -110 | 0.359 Play Away Away
Texans Chargers
Carolina Arizona
223608R 10/2/2022 Panti o -1 -111 -110 | 0.193 Play Away Away
223609R 1022022 | OreenBay | NewEngland f o5 | 55 | 19 | 0558 | Play Home Away
Packers Patriots
223610R 1022022 | L@sVesas 0SS 2.5 -116 105 | 0.439 Play Away Home
Raiders Broncos
223611R 10/2/2022 | rempaBay | Kansas City 2 -109 -112 | 0.528 Play Home Away
Buccaneers Chiefs
223612R lEpes | HEIEETCKED | bederedes || g g -113 -109 0.71 Play Home Home
49ers Rams
Denver Indianapolis
223613R 10/6/2022 Bromens ol -3 -119 -104 | 0217 Play Away Away
223614R 10/9/2022 | Oreen Bay New York 9.5 -110 -110 | 0.756 Play Home Away
Packers Giants
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Betting Lines

Home

Away

Model Outputs

Home Team Away Team SH 22;3 Spread  Spread Mﬁ(,i & D:)cliigon Prediction = Outcome
P Odds  Odds
223615R 10/9/2022 | Buffalo Bills Pgttzzl‘:rfh -14 -110 -110 | 0.304 Play Away Home
223616R 10/9/2022 Cleveland | Los Angeles 1.5 -111 -110 | 0.709 Play Home Away
Browns Chargers
223617R 10/9/2022 | Minnesota Chicago 8.5 -110 -111 | 0.478 | No Play Home Away
Vikings Bears
223618R 10/9/2022 Negafr?ftljnd Detroit Lions -3 -107 114 | 0.546 Play Home Home
223619R 10/9/2022 | New Orleans Seattle .55 10 | 111 0.6 Play Home Home
Saints Seahawks
223620R 10/9/2022 | New York Miami 3 -106 -115 0.46 | No Play Away Home
Jets Dolphins
223621R 10/9/2022 | TampaBay Atlanta -10 -113 109 | 0.363 Play Away Away
Buccaneers Falcons
223622R 10/9/2022 | \Vashington Tennessee 0.5 -109 -112 | 0476 | No Play Home Away
Commanders Titans
223623R 10/9/2022 | Jacksonville Houston -7 -107 -114 | 0221 Play Away Away
Jaguars Texans
Carolina San Francisco
223624R 10/9/2022 Panthore o0 6 -111 -110 | 0.084 Play Away Away
223625R 10/9/2022 | Los Angeles Dallas -5 -112 -110 | 0493 | No Play Home Away
Rams Cowboys
223626R 10/9/2022 Arizona Philadelphia 55 -110 -110 | 0.588 Play Home Home
Cardinals Eagles
223627R 10/9/2022 Baltimore Cincinnati -3 -115 -105 | 0.543 Play Home Away
Ravens Bengals
Kansas City Las Vegas
223628R 10/10/2022 Cniofs Raiddens -7 -114 -107 | 0.402 Play Away Away
223629R 10/13/2022 it W mon 1 -109 -113 | 0486 | No Play Home Away
Bears Commanders
223630R 10/16/2022 Gt San Francisco | 5 g -111 -110 | 0669 | Play Home Home
Falcons 49ers
223631R 10/16/2022 | Cleveland | New England -3 -105 115 | 0.586 Play Home Away
Browns Patriots
223632R 10/16/2022 | OreenBay | New York 75 | -110 | -110 | 0433 | Play Away Away
Packers Jets
223633R Tiigay | TEETETle | el -1.5 -110 -110 | 0431 Play Away Home
Colts Jaguars
Miami Minnesota
223634R 10162022 | it Vikings 3.5 -115 -106 | 0354 Play Away Away
223635R Toilga | NETOES ) Chem 3 -108 -114 | 0.408 Play Away Away
Saints Bengals
223636R 10/16/2022 | New York il 5.5 -109 -112 | 0709 |  Play Home Home
Giants Ravens
223637R 10/16/2022 | Pitisburgh ) Tampa Bay 9.5 2109 | -113 | 0582 | Play Home Home
Steelers Buccaneers
223638R 10/16/2022 | Los Angeles (Chrliins) -10 -108 -113 | 0.561 Play Home Home
Rams Panthers
Seattle Arizona
223639R 10/16/2022 Seahawks Cardinals 2.5 -109 -110 0.33 Play Away Home
223640R 10/16/2022 Kagﬁig‘ty Buffalo Bills 2.5 -103 -117 | 0519 Play Home Away
223641R 10/16/2022 | Philadelphia o -7 -107 -114 | 0.561 Play Home Home
Eagles Cowboys
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Betting Lines

Home

Away

Model Outputs

Home Team Away Team SH 22;3 Spread  Spread Mﬁ(,iel D:)cliigon Prediction = Outcome
P Odds  Odds

223642R 10/17/2022 | Los Angeles 0SS 3.5 -110 -110 0.41 Play Away Away
Chargers Broncos

223643R 10/20/2022 Arizona New Orleans |, g -112 -109 0.63 Play Home Home
Cardinals Saints

223644R 10/23/2022 | Cincinnati Atlanta 6.5 -111 -109 | 0.499 | No Play Home Home
Bengals Falcons

223645R 10/23/2022 Dallas Detroit Lions -7 -108 113 | 0.304 Play Away Home

Cowboys

223646R 10/23/2022 | Temnessee | Indianapolis 2.5 -112 -109 | 0511 Play Home Home
Titans Colts

223647R 10/23/2022 | ‘Vashington | Green Bay 4 -110 -110 | 0.339 Play Away Home
Commanders Packers

223648R 10/23/2022 | Carolina Tampa Bay 13 -110 110 | 0.538 Play Home Home
Panthers Buccaneers

223649R 10/23/2022 | Yacksonville ) New York -3 -115 -106 | 0.561 Play Home Away
Jaguars Giants

223650R 10/23/2022 | Baltimore Cleveland 6.5 -111 -110 | 0.431 Play Away Away
Ravens Browns

223651R 10/23/2022 Denver New York 2 -110 112 | 0453 Play Away Away
Broncos Jets

223652R 10232022 | Las Vesas Houston -7 -110 -110 | 0412 Play Away Home
Raiders Texans
Los Angeles Seattle

223653R 10232022 | Z 5 Sonhawks -5 -110 -110 | 0.507 | No Play Home Away
San Francisco | Kansas City

223654R 10/23/2022 4oums it 1 -110 -110 | 0.365 Play Away Away
Miami Pittsburgh

223655R 10232022 | it Steclors 75 -105 115 | 0.539 Play Home Away

223656R 10/24/2022 | New England Chicago 8.5 -110 -110 | 0.485 | No Play Home Away
Patriots Bears

223657R 10/27/2022 | 1empaBay |  Baltimore 2 410 | -110 | 0.626 | Play Home Away
Buccaneers Ravens

223658R 10/30/2022 | Jacksonville 0SS -1 -112 -110 | 0337 Play Away Away
Jaguars Broncos

223659R 10/30/2022 |  Atlanta (Chrliins) 4 10 | <110 | 0713 | Play Home Away
Falcons Panthers

223660R 10/30/2022 DA Chicses 9.5 -110 -110 | 0479 | No Play Away Home
Cowboys Bears

223661R 10/30/2022 | Detroit Lions Miami 3.5 -110 -110 | 0.504 | No Play Home Away
Dolphins
Minnesota Arizona

223662R 10/30/2022 Vikings o -4 -112 -110 | 0.369 Play Away Home

223663R 10/30/2022 | oW Orleans | Las Vegas 1 410 | -112 | 0279 | Play Away Home
Saints Raiders

223664R 10302022 | New York | New England 3 -110 -110 | 0499 | No Play Home Away
Jets Patriots

223665R 10/30/2022 | Philadelphia | Pittsburgh 115 -111 -109 | 0669 | Play Home Home
Eagles Steelers

223666R 10302022 |  Houston Tennessee 1 12 | -109 | 0.626 | Play Home Away
Texans Titans
Indianapolis Washington

223667R 10/30/2022 o Commazn | 25 -120 -104 | 0.389 Play Away Away

223668R 10/30/2022 | LosAngeles | San Francisco -1 -110 -112 0.6 Play Home Away
Rams 49ers
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Betting Lines

Home

Away

Model Outputs

Home Team Away Team SH 22;3 Spread  Spread Mﬁ(,i el D:)cliigon Prediction = Outcome
P Odds  Odds
223669R | 8 | 10/30/2022 B W Vo 3.5 2103 | -118 | 0589 | Play Home Home
Seahawks Giants
223670R | 8 | 10/30/2022 | Buffalo Bills G;Z‘Zig:y -10.5 -110 -110 | 0379 Play Away Away
223672R | 9 | 11/3/2022 Houston Philadelphia 14 -110 -110 | 0.422 Play Away Home
Texans Eagles
223673R | 9 | 11/6/2022 Alanta Los Angeles |, 210 | -110 | 0565 |  Play Home Away
Falcons Chargers
223674R | 9 | 11/6/2022 Chicago Miami 4 112 -110 | 0.401 Play Away Home
Bears Dolphins
223675k | 9 | 11/62022 | Cincinnati Carolina -7 -111 -109 | 0.609 Play Home Home
Bengals Panthers
223676R | 9 | 11/6/2022 | Detroit Lions G;z‘z‘f( e]?:y 4 110 -110 | 0424 | Play Away Home
223677R | 9 | 11/6/2022 | New England | Indianapolis -5 -110 -110 | 0.552 Play Home Home
Patriots Colts
223678R | 9 | 11/6/2022 Nevjveéork Buffalo Bills | 10.5 -110 -110 | 0.385 Play Away Home
223680R | 9 | 11/6/2022 | Jacksomville ) Las Vegas 2.5 -110 111 | 0425 Play Away Home
Jaguars Raiders
Arizona Seattle
223681R | 9 | 11/6/2022 ot Sorhawks 25 -110 -112 | 0452 | Play Away Away
Kansas City Tennessee
223683R | 9 | 11/6/2022 Chios it -14 -109 -113 | 0677 | Play Home Away
223684R | 9 | 11/7/2022 | NewOrleans | Baltimore 2 112 -110 | 0.408 Play Away Away
Saints Ravens
223685R | 10 | 11/10/2022 | Carolina ayizuls) 25 -107 | -114 | 0616 | Play Home Home
Panthers Falcons
223686R | 10 | 11/13/2022 | LampaBay il 25 | -117 | -104 | 0422 | Play Away Home
Buccaneers Seahawks
223687R | 10 | 11/13/2022 | Buffalo Bills M\;?lgisg"sta -6.5 -110 | -110 | 0.604 | Play Home Away
223688R | 10 | 11/13/2022 ngf" Detroit Lions -3 -109 -112 0.65 Play Home Away
223689R | 10 | 11/13/2022 | Temnessee Denver 25 | -112 | -110 | 0547 | Play Home Home
Titans Broncos
223690R | 10 | 11/13/2022 | KamsasCity | Jacksonville | o 5|11 | 119 | 0433 | Play Away Home
Chiefs Jaguars
223691R | 10 | 11/13/2022 Miami Cllorebi 3.5 -105 -117 | 0.409 Play Away Home
Dolphins Browns
223602R | 10 | 111372022 | New York Houston 5 109 | -112 | 0473 | Play Away Home
Giants Texans
223693R | 10 | 111302022 | Fittsburgh | New Orleans | 10 | -112 | 0412 | Play Away Home
Steelers Saints
Las Vegas Indianapolis
223694R | 10 | 11/13/2022 Raides ol 45 -110 -110 | 0457 | Play Away Away
223695R | 10 | 117132022 | Oreen Bay Dallas 3.5 -108 | -113 | 0497 | NoPlay | Away Home
Packers Cowboys
223696R | 10 | 11/13/2022 | Los Anseles Arizona 3.5 -106 -115 | 0486 | No Play Away Away
Rams Cardinals
223697R | 10 | 11/13/2022 | SanFrancisco | Los Angeles -8 -110 -110 | 0.585 Play Home Away
49ers Chargers
223698R | 10 | 11/14/2022 | Philadelphia | Washington -11 -110 -110 | 0485 | No Play Away Away
Eagles Commanders
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Betting Lines

Home

Away

Model Outputs

Home Team Away Team SH 22;3 Spread  Spread Mﬁ(,i & D:)cliigon Prediction = Outcome
P Odds  Odds

203699R | 11 | 11/17/2022 | Oreen Bay Tennessee 3.5 -103 -118 | 0612 Play Home Away
Packers Titans

223700R | 11 | 11/20/2022 Alanta Chicago 2.5 -112 -110 | 0.547 Play Home Home
Falcons Bears

223702R | 11 | 11/20/2022 | ndianapolis | Philadelphia 6.5 -109 -112 | 0.426 Play Away Home
Colts Eagles

223703R | 11 | 112072022 | New England | New York 3.5 -106 -115 | 0.529 | No Play Home Home
Patriots Jets

223704R | 11 | 112072022 | New Orleans | Los Angeles 2 -110 -110 | 0472 Play Away Home
Saints Rams

223705R | 11 | 11/20/2022 N%Viva;{gk Detroit Lions -3 -112 -108 | 0.577 Play Home Away

223706R | 11 | 11/20/2002 | Baltimore Carolina 125 112 110 | 0.647 | Play Home Away
Ravens Panthers

223707R | 11 | 11/20/2022 Houston Washington 3 -109 -112 | 0484 | No Play Away Away
Texans Commanders
Denver Las Vegas

223708R | 11 | 11/20/2022 Brome R -3 -103 -118 | 0361 Play Away Away
Minnesota Dallas

223709R | 11 | 11/20/2022 Vikings Cowboys 2 -110 -110 | 0.469 Play Away Away

223710R | 11 | 1172002022 | Pittsburgh Cincinnati 3.5 112 | -109 | 0508 | NoPlay | Home Away
Steelers Bengals
Los Angeles Kansas City

22371IR | 11| 112012022 | ZE T Chios 5.5 -110 -111 0.46 Play Away Home
Arizona San Francisco

223712R | 11| 11212022 | RO 20ums 10 113 -108 | 0377 Play Away Away

223713R | 12 | 11/24/2022 | Detroit Lions | Buffalo Bills 9.5 -111 -110 0.418 Play Away Home
Dallas New York

223714R | 12| 11242022 | o0 O i -10 -111 -110 | 0.504 | No Play Away Away
Minnesota New England

223715R | 12 | 11/24/2022 Vikings Patrioe 25 -116 -105 0.41 Play Away Home

223716R | 12 | 11272022 | Cleveland Tampa Bay 3.5 -115 -107 | 0.613 Play Home Home
Browns Buccaneers

223717R | 12 | 112702022 | Temoessee S 0.5 -112 -109 | 0.507 | No Play Home Away
Titans Bengals

223718R | 12 | 11/27/2022 Miami Houston -14 -110 -112 | 0.424 Play Away Home
Dolphins Texans

223719R | 12 | 112702022 | New York Chicses 8.5 -110 110 | 0477 | Play Away Home
Jets Bears

223720R | 12 | 112772022 | Washington ayizuls) 3.5 13 | -108 | 0649 | Play Home Home
Commanders Falcons

223721R | 12 | 11/27/2022 Carolina Denver 1 -110 -110 | 0489 | No Play Away Home
Panthers Broncos

223722R | 12 | 112772022 | Jacksonville Lo 3.5 -115 106 | 0.604 | Play Home Home
Jaguars Ravens

223723R | 12 | 11/27/2022 Uil e G 2.5 -104 118 | 0.474 Play Away Home
Cardinals Chargers
Seattle Las Vegas

203724R | 12 | 11272022 | O ° Raidens -4 -110 -112 | 048 | NoPlay Away Away
Kansas City Los Angeles

223725R | 12 | 11/27/2022 Py Rane -16.5 -108 -113 | 0355 Play Away Away

223726R | 12 | 112772022 | SanFrancisco | New Orleans | ¢ -111 -109 | 0472 Play Away Home
49ers Saints

223727R | 12 | 11272022 | FPhiladelphia | Green Bay 6.5 -110 111 | 0.468 Play Away Home
Eagles Packers
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Betting Lines

Home

Away

Model Outputs

Home Team Away Team SH 22;3 Spread  Spread Mﬁ(,i el D:)cliigon Prediction = Outcome
P Odds  Odds
223728R | 12 | 117282022 | Indianapolis il 2.5 -111 -110 | 0.566 Play Home Away
Colts Steelers
223729R | 13 | 12/1/2022 Negafr?ftljnd Buffalo Bills 4 -112 -109 | 0.458 Play Away Away
223730R | 13 | 12/4/2022 Atlanta Pittsburgh 1 110 | -110 | 0.6l Play Home Away
Falcons Steelers
223731R | 13 | 12/4/2022 Chicago Green Bay 3.5 -110 -110 | 0493 | No Play Away Away
Bears Packers
223732R | 13 | 12/4/2022 | Detroit Lions J"‘CJl;sg?l‘;‘r’;”e -1 -110 -110 | 0.606 Play Home Home
223733R | 13 | 12/42022 | Minnesota New York 3 -105 -116 | 0.465 Play Away Home
Vikings Jets
223735R | 13 | 12/4/2022 | Philadelphia ) Tennessee 45 -111 2110 | 0.584 | Play Home Home
Eagles Titans
223736R | 13 | 12/4/2022 Baltimore Denver 9 -110 -110 | 0.596 Play Home Away
Ravens Broncos
223737R | 13 | 12/4/2022 Houston Cleveland 7.5 -110 -110 | 0481 | No Play Away Away
Texans Browns
223738R | 13 | 12/4/0022 | Los Angeles Seattle 6.5 -108 113 | 0497 | No Play Away Home
Rams Seahawks
203730R | 13 | 12/4/2022 | San Francisco Miami 5.5 -108 113 | 0.543 Play Home Home
49ers Dolphins
223740R | 13 | 1240022 | Cincinnat Kansas City 2.5 -109 -112 0.5 | No Play Away Home
Bengals Chiefs
23741R | 13 | 1240022 | LasVesas | LosAngeles |, -111 -110 | 0.542 Play Home Home
Raiders Chargers
223742R | 13 | 12/4/2022 Dallas Indianapolis -11 -109 -112 | 0485 | No Play Away Home
Cowboys Colts
223743R | 13 | 12/52022 | TampaBay | New Orleans | = ;4 -106 -116 | 0.237 Play Away Away
Buccaneers Saints
223744R | 14 | 12/8/2022 | LosAngeles | Las Vegas 6 -110 -110 | 0469 | No Play Away Home
Rams Raiders
223745R | 14 | 12/11/2022 | Buffalo Bills Ne"JVefsork -10 -110 -110 | 0.589 Play Home Away
203746R | 14 | 1271172022 | Cincinnat Cleveland -4 ‘112 | <109 | 0366 | Play Away Home
Bengals Browns
223747R | 14 | 12/11/2022 DA Houston -17 -110 -110 | 0476 | No Play Away Away
Cowboys Texans
223748R | 14 | 12/11/2022 | Detroit Lions M\}?ﬁiz’sta 2.5 -112 -110 | 0489 | No Play Home Home
203749R | 14 | 127110022 | Temnessee | Jacksonville )55l yoq | 17 | 0474 | NoPlay | Away Away
Titans Jaguars
223750R | 14 | 127112022 | NewYork | Philadelphia 7 108 | -114 | 0392 | Play Away Away
Giants Eagles
223751R | 14 | 121172022 | Pittsburgh I -5 10 | -110 | 0548 | Play Home Away
Steelers Ravens
223752R | 14 | 12/11/2022 Denver Kansas City 9 -110 -110 | 0.268 Play Away Home
Broncos Chiefs
223753R | 14 | 12112022 | SanFrancisco | TampaBay | 55 06 | j5 | 0692 | Play Home Home
49ers Buccaneers
Seattle Carolina
223754R | 14 | 12112022 | >0 0 S 35 -110 -110 | 0.565 Play Home Away
203755R | 14 | 1271172022 | oS Angeles Miami 3 106 | -116 | 0.594 | Play Home Home
Chargers Dolphins
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Betting Lines

Home

Away

Model Outputs

Home Team Away Team SH 22;3 Spread  Spread Mﬁ(,iel D:)cliigon Prediction = Outcome
P Odds  Odds

223756R | 14 | 12/12/2022 Uil L7 LB 2 -112 -109 | 0.576 Play Home Away
Cardinals Patriots
Seattle San Francisco

2237S7TR | 15 | 121502022 | (0 S oo 3 -104 -118 | 0459 | No Play Away Away
Minnesota Indianapolis

223758R | 15 | 12/17/2022 Vi ol 35 -110 -110 | 0.438 Play Away Away

223759R | 15 | 12172002 | Cleveland Baltimore -3 -106 -117 | 0476 | No Play Away Home
Browns Ravens

223760R | 15 | 12/17/2022 | Buffalo Bills Miami -7 -114 -107 | 0533 Play Home Away
Dolphins

23761R | 15 | 12/18/2022 | New Orleans Atlanta -5 -112 -110 0.41 Play Away Away
Saints Falcons

223762R | 15 | 12/18/2022 Chicago Philadelphia 8.5 -110 110 | 0459 | No Play Away Home
Bears Eagles

223763R | 15 | 12/18/2022 Nevlvezork Detroit Lions 2 -112 -110 | 045 Play Away Away

223764R | 15 | 12/18/2022 Carolina Pittsburgh -3 -105 -118 | 0.524 Play Home Away
Panthers Steelers

223765 | 15 | 12/18/2022 | Jacksonville Dallas 4 -110 2110 | 0.443 Play Away Home
Jaguars Cowboys

223766R | 15 | 12/18/2022 Houston Kansas City 14 -109 -113 | 0411 Play Away Home
Texans Chiefs

223767R | 15 | 12/18/2022 Denver Arizona 2 -109 -113 0.35 Play Away Home
Broncos Cardinals

203768R | 15 | 12/18/2022 | @S Vegas | NewEngland |, -110 -110 | 0.615 Play Home Home
Raiders Patriots

203770R | 15 | 12/18/2022 | LampaBay Cincinnati 3 -102 -119 | 0494 | No Play Home Away
Buccaneers Bengals

223771R | 15 | 12/18/2002 | Washington New York 4 -113 -109 | 0491 | No Play Home Away
Commanders Giants

223772R | 15 | 12/19/2022 | OreenBay | Los Angeles |, -110 -110 | 0.661 Play Home Home
Packers Rams

223773R | 16 | 1272202022 | New York | Jacksonville 2.5 -115 -107 | 0.465 | No Play Away Away
Jets Jaguars
Chicago .

223774R | 16 | 12/24/2022 Bens Buffalo Bills 8.5 -110 -110 | 0.388 Play Away Away

223775R | 16 | 127242022 | Cleveland | New Orleans | 4 100 -121 | 0411 Play Away Away
Browns Saints
Kansas City Seattle

223776R | 16 | 12/24/2022 Py Sl -10 -110 -110 | 0.534 Play Home Home

223777R | 16 | 12/24/2022 | Minnesota | New York 45 | -110 | -110 | 0609 | Play Home Away
Vikings Giants

223778R | 16 | 12/24/2022 | NeW England | Cincinnati 3 109 | -112 | 0431 | Play Away Away
Patriots Bengals
Carolina o

223779R | 16 | 12/24/2022 Detroit Lions 2 -110 -112 0.561 Play Home Home

Panthers

223780R | 16 | 12242022 | Baltimore G 6.5 109 | -112 | 0526 | Play Home Home
Ravens Falcons

223781R | 16 | 122472022 | Temnessee Houston 3 417 | -104 | 0498 | NoPlay | Home Away
Titans Texans

223782R | 16 | 1272472022 | SanFrancisco | Washington 6.5 -112 -110 | 0463 | No Play Away Home
49ers Commanders

223783R | 16 | 12/24/2022 DI il -4 -112 -110 | 0.427 Play Away Home
Cowboys Eagles
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Betting Lines

Home

Away

Model Outputs

Home Team Away Team SH 22;3 Spread  Spread Mﬁ(,i & D:)cliigon Prediction = Outcome
P Odds  Odds

223784R | 16 | 12242022 | Pittsburgh LBV 2.5 2110 | -112 | 0503 | NoPlay | Home Home
Steelers Raiders
Miami Green Bay

223785R | 16 | 12252022 | it . 35 -106 115 | 0.444 Play Away Away

223786R | 16 | 122502022 | LosAnseles Denver 3 102 | -119 | 0597 | Play Home Home
Rams Broncos

223787R | 16 | 12/25/2022 Uil Tampa Bay 7.5 -110 -110 | 0.645 Play Home Home
Cardinals Buccaneers

223788R | 16 | 12/26/2022 | ndianapolis | Los Angeles 3.5 -110 -112 | 0521 Play Home Away
Colts Chargers

223789R | 17 | 12292022 | Temnessee Dallas 13.5 -108 114 | 0.545 Play Home Away
Titans Cowboys

223790R | 17 | 1/1/2023 Atlanta Arizona 6.5 ‘114 | -106 | 0.636 | Play Home Away
Falcons Cardinals
I Chicago

223791R | 17 1/1/2023 Detroit Lions Bears -4.5 -110 -112 0.465 | No Play Away Home

23792R | 17 | 112023 | KansasCity Denver -12.5 -111 110 | 0.503 | No Play Home Away
Chiefs Broncos
New England Miami

223793R | 17 | 1/1/2023 Patrios Dolphins -3 -110 111 | 0391 Play Away Away

223794R | 17 | 1/1/2023 New York )~ Indianapolis 5.5 -110 -110 | 0332 Play Away Home
Giants Colts

223795k | 17 | 1/1/2023 | Philadelphia | New Orleans |, 5 -110 -110 | 0.267 Play Away Away
Eagles Saints

223796R | 17 | 1/1/2023 Tampa Bay Carolina 35 -109 -113 | 0.665 Play Home Home
Buccaneers Panthers

223797R | 17 | 1/12003 | Washington Cleveland -1 -109 -112 | 0341 Play Away Away
Commanders Browns

223798R | 17 | 1/1/2023 Houston Jacksonville 35 -110 -112 | 0455 Play Away Away
Texans Jaguars

223799R | 17 | 1/1/2023 Las Vegas | San Francisco | = g 5 -110 -112 | 0555 Play Home Home
Raiders 49ers

223800R | 17 | 1/1/2023 Seattle New York 2 112 | -109 | 0577 | Play Home Home
Seahawks Jets

22380IR | 17 | 1/1/2023 Green Bay Minnesota 3 -123 100 | 0.597 Play Home Home
Packers Vikings

223803R | 17 | 1/1/2023 Baltimore Pittsburgh 0.5 -114 -106 | 0.553 Play Home Away
Ravens Steelers
Las Vegas Kansas City

223804R | 18 | 1/7/2023 iy Py 8.5 -110 -110 | 0.589 Play Home Away

223805R | 18 | 1/7/2023 | Jecksomville | Tennessee 5.5 -112 -109 | 0017 | Play Away Away
Jaguars Titans

223806R | 18 | 1/8/2023 Lot Tampa Bay -6 10 | <112 | 0358 | Play Away Home
Falcons Buccaneers

223807R | 18 | 1/8/2023 | Buffalo Bills Ne;,vaﬁ‘i‘fg:nd -8 -110 -110 | 0.525 Play Home Home

223808R | 18 | 1/8/2023 it Minnesota 6.5 -109 111 | 0.936 Play Home Away
Bears Vikings

223809R | 18 | 1/8/2023 Cincinnati il 115 -112 -109 | 0.494 | No Play Home Away
Bengals Ravens

223810R | 18 | 1/8/203 | Indianapolis il -3 -104 -118 | 0.986 Play Home Away
Colts Texans

223811R | 18 | 1/8/2023 Miami DAL -4 112 -110 | 0.887 Play Home Home
Dolphins Jets
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Betting Lines

Home

Away

Model Outputs

Home Team Away Team SH 22;; Spread  Spread Mﬁ(,i & D:)cliigon Prediction = Outcome
P Odds  Odds

223812R | 18 | 1/8/2003 | NNew Orleans (St 3.5 -109 -113 0.67 Play Home Away
Saints Panthers

223813R | 18 | 1/82023 | Fitisburgh Cllorebi 2.5 15 | 107 | 0235 | Play Away Home
Steelers Browns

223814R | 18 | 1/8/2023 Denver MRS || -112 -110 0.92 Play Home Away
Broncos Chargers

223815k | 18 | 1/8/2023 | Philadelphia | New York -16.5 -112 -110 | 0.831 Play Home Away
Eagles Giants

223816R | 18 | 1/8/2023 | SanFrancisco ik -14.5 -109 -112 | 0.603 Play Home Home
49ers Cardinals

223817R | 18 | 1/8/2023 P 5B AR -5 -110 -112 | 0.961 Play Home Away
Seahawks Rams

223818R | 18 | 1/8/2023 | ashington Dl 7.5 -115 106 | 0378 | Play Away Home
Commanders Cowboys

223819R | 18 | 1/8/2023 G;Z‘Z‘;{g‘s‘y Detroit Lions | -4.5 -110 -112 0.25 Play Away Away
San Francisco Seattle

223820P | 19 | 1/14/2023 200 Sonhawks 9.5 -110 -110 | 0173 Play Away Home

223821P | 19 | 1/14/2023 | Yacksonville | Los Angeles 2 112 -110 | 0.106 | Play Away Home
Jaguars Chargers

223822P | 19 | 1/15/2023 | Buffalo Bills Miami -14 -107 -114 | 0.839 Play Home Away
Dolphins

223823P | 19 | 1/1502023 | Minnesota New York 2.5 -116 -106 | 0.592 Play Home Away
Vikings Giants

223824p | 19 | 1/1502023 | Cincinnati Baltimore -8 -112 -109 | 0.903 Play Home Away
Bengals Ravens

203825P | 19 | 1/16/2023 | LampaBay Dallas 3 -126 103 | 0.259 Play Away Away
Buccaneers Cowboys

223826P | 20 | 1212023 | KansasCity | Jacksonville 9.5 -112 -110 | 0.925 Play Home Away
Chiefs Jaguars

223827 | 20 | 1/21/2023 | Philadelphia | New York 8.5 -108 -113 | 0.844 Play Home Home
Eagles Giants

223828P | 20 | 1/22/2023 | Buffalo Bills C];‘;‘;‘;z“ 5.5 -112 -109 | 0.963 Play Home Away

223820P | 20 | 1/22/2023 | SanFrancisco Dallas 35 -110 111 | 0228 Play Away Home
49ers Cowboys

223830p | 21 | 1/29/2023 | Philadelphia ) San Francisco -3 100 -121 | 0.568 Play Home Home
Eagles 49ers

203831p | 21 | 1/29/2023 | KansasCity Cincinnati 2 -110 -110 | 0978 Play Home Home
Chiefs Bengals
Philadelphia Kansas City

2238328 | 22 | 2/12/2023 Eaglos Chios -15 -110 111 | 0355 Play Away Away
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Appendix I

2022 Predictions & Results for NFL Total Points Bets

The following table displays the partitioned model’s output for total points bets during the 2022
NFL season. For greater clarity, reference the following notes regarding the information captured
in the table:

e Game ID is a logistic construct for uniquely identifying games within the statistical

database.

e Any odds without a sign are positive odds (e.g., “109” = “+109).

e [P is abbreviation for implied probability.

e  “WKk” is abbreviation for week of the NFL season.

e Outcome refers to the true result or winning bet for any given game.

Model Outputs

Betting Lines

Home Team Away Team Model Pl.ay Prediction = Outcome
1P Decision

223549R | 1 9/8/2022 LOSR’znmieles Buffalo Bills 52 -110 112 | 0.867 Play Over Under

223550R | 1 | 9/11/2022 Aflanta New Orleans 44 -107 -115 | 0.542 | No Play Over Over
Falcons Saints

223551R | 1 | 9/11/2022 Chicago San Francisco | 3, 5 -112 109 | 0.148 Play Under Under
Bears 49ers

20355R | 1 | 9/11/2022 | Cincinnati Pittsburgh 445 2109 | -112 | 0956 | Play Over Under
Bengals Steelers

223553R | 1 | 9/11/2022 | Detroit Lions | © hg;zhla 485 -110 110 | 0.499 Play Under Over

223554R | 1 | 9/11/2022 Miami New England | ¢ -113 -107 | 0.691 Play Over Under
Dolphins Patriots

223555k | 1 | o/mip022 | New York Baltimore 44 -112 -109 | 0.119 Play Under Under
Jets Ravens

223556R | 1 | 9/11/2022 | Washington - Jacksonville 44 -110 -110 | 0.386 Play Under Over
Commanders Jaguars

223557R | 1 | 9/11/2022 Carolina Cleveland 415 -113 108 | 0.443 Play Under Over
Panthers Browns

203550R | 1 | 9/11/2022 | lemnessee New York 44 -110 -110 | 0.481 Play Under Under
Titans Giants

223560R | 1 | 9/112022 | Minnesota Green Bay 46.5 112 110 | 0411 Play Under Under
Vikings Packers
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Over

Betting Lines

Model Outputs

Over Under Model Play ..
Home Team Away Team Ul?i(lllir Odds Odds IP Decision Prediction Outcome
223561R 9/11/2022 Arizona Kansas City | 55 5 -114 107 | 0.783 Pla Over Over
Cardinals Chiefs ) ’ Y
223562R 9/11/2022 | LosAngeles | Las Vegas 52.5 -110 111 | 0417 Play Under Under
Chargers Raiders
223563R 9/11/2022 Dallas Tampa Bay 50 -110 -110 | 0377 Play Under Under
Cowboys Buccaneers
223564R 9/12/2022 Seattle Denver 44 108 | -113 | 0907 | Play Over Under
Seahawks Broncos
223565R 9/15/2022 | KamsasCity | Los Angeles | 5, 5 -110 111 | 0.677 Play Over Under
Chiefs Chargers
223566R o/18/2022 | Cleveland e e 38.5 -110 2110 | 0.492 Play Under Over
Browns Jets
223567R o/18/2022 | New Orleans | Tampa Bay 435 -110 110 | 0.534 | No Play Over Under
Saints Buccaneers
223568R o/18/2022 | TNew York (St 435 -112 -109 | 0.591 Play Over Under
Giants Panthers
223570R o/18/2022 | Jacksonville | Indianapolis | 5 5 -110 111 | 0383 Play Under Under
Jaguars Colts
223571R 9/18/2022 | Baltimore Miami 435 -110 110 | 0389 | Play Under Over
Ravens Dolphins
223572R 9/18/2022 | Detroit Lions | vashington f -107 -114 | 0714 Play Over Over
Commanders
223573R 9/18/2022 | San Francisco il 39.5 -111 -110 | 0268 | Play Under Under
49ers Seahawks
223574R o/18/2022 | LosAngeles e 46 -111 -110 | 0.349 Play Under Over
Rams Falcons
223575R 9/18/2022 LD il 455 -111 -110 | 0.207 Play Under Under
Broncos Texans
223577R 9/18/2022 DA Cincinnati 42 -111 -110 | 0.683 Play Over Under
Cowboys Bengals
223578R 9/18/2022 | Oreen Bay Chicses 42 -109 -112 | 0.524 | No Play Over Under
Packers Bears
223579R 9/19/2022 | Buffalo Bills Te;‘i‘t‘;s;ee 47 -112 -109 | 0373 Play Under Over
223580R o/19/2002 | Philadelphia | - Minnesota |49 5| 111 | 410 | 0541 | NoPlay |  Over Under
Eagles Vikings
223581R 9/22/2022 Cleveland Pittsburgh 38 -110 -112 | 0471 Play Under Over
Browns Steelers
223582R 9/25/2022 | Imdianapolis | Kansas City 51 111 -110 | 0.309 Play Under Under
Colts Chiefs
223583R 9/25/2022 | New England | Baltimore 45 -110 -112 | 0.488 Play Under Over
Patriots Ravens
223585R 9/25/2022 Tennessee Las Vegas 455 -110 112 | 0578 Play Over Over
Titans Raiders
223586R 9/25/2022 Miami Buffalo Bills 54 -110 -110 | 0.605 Play Over Under
Dolphins
223587R 9/25/2022 N{}‘l‘lgf;:a Detroit Lions | 51.5 -112 -109 0.47 Play Under Over
223588R onsnon | New York Cincinnati 46 109 | -112 | 0.638 | Play Over Under
Jets Bengals
223589R 9/25/2022 | \Vashington | Philadelphia f 5 -111 -110 | 0333 Play Under Under
Commanders Eagles
223590R 9/25/2022 Carolina New Orleans 41 112 -109 | 0.367 Play Under Under
Panthers Saints
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Over

Betting Lines

Model Outputs

Over Under Model Play ..
Home Team Away Team Ul?i(lllir Odds Odds IP Decision Prediction Outcome
223591R 9/25/2022 | LosAngeles | Jacksonville 46 -110 -110 0.71 Play Over Over
Chargers Jaguars
223592R 9/25/2022 | TampaBay Green Bay 42 -110 -110 | 0.551 Play Over Under
Buccaneers Packers
223593R 9/25/2022 Arizona Los Angeles | 4¢ 5 -110 110 | 0.662 Play Over Under
Cardinals Rams
223594R 9/25/2022 Seattle Allanta 435 110 | -110 | 0425 | Play Under Over
Seahawks Falcons
223595R 9/25/2022 Denver San Francisco |5 -110 -110 | 0.285 Play Under Under
Broncos 49ers
223596R 9162022 | NNew York Dallas 38.5 -110 110 | 0375 Play Under Over
Giants Cowboys
223597R 9/29/2022 | Cincinnati Miami 485 -110 2110 | 0592 |  Play Over Under
Bengals Dolphins
223598R 10/2/2022 | New Orleans | Minnesota 415 -113 -108 | 0.388 Play Under Over
Saints Vikings
223599R 10/2/2022 Lot (Sl 485 112 | -110 | 0459 | Play Under Under
Falcons Browns
223600R 10/2/2022 DA W mon 41 -110 112 | 0756 |  Play Over Under
Cowboys Commanders
223601R 10/2/2022 | Detroit Lions S 485 2109 | -112 | 0371 | Play Under Over
Seahawks
223602R 10/2/2022 | Indianapolis | Tennessce 43 108 | -113 | 0315 | Play Under Under
Colts Titans
223603R 1022022 | New York Chicses 39 -112 -110 0.42 Play Under Under
Giants Bears
223604R 10/2/2022 | Philadelphia | Jacksonville 44 -110 -110 | 0.529 | No Play Over Over
Eagles Jaguars
223605R 10/2/2022 | Pitisburgh e e 415 -109 113 | 0623 Play Over Over
Steelers Jets
223606R 10/2/2022 B;glvfr‘l’sre Buffalo Bills 50 -113 -108 | 0.465 Play Under Under
223607R 1022002 | Houston ) Los Angeles |5 -110 | -110 | 0361 | Play Under Over
Texans Chargers
223608R 10/2/2022 (Ceg e Arizona 435 -111 111 | 0217 Play Under Under
Panthers Cardinals
223609R 10212022 | OreenBay | New England | ) -107 114 | 0.584 Play Over Over
Packers Patriots
223610R 1022022 | L@s Vesas 0SS 455 -111 -110 | 0.536 | No Play Over Over
Raiders Broncos
223611R 10/2/2022 | TrempaBay | KansasCity |, 410 | -110 | 0.539 | No Play Over Over
Buccaneers Chiefs
223612R lEpe | PEEETeED | e supdls 42 -111 -110 | 0.637 Play Over Under
49ers Rams
223613R 10/6/2022 Denver Indianapolis 42 -110 -110 | 0.241 Play Under Under
Broncos Colts
223614R 10/9/2022 | Oreen Bay New York 42 112 -109 | 0.673 Play Over Over
Packers Giants
223615R 10/9/2022 | Buffalo Bills | © lsttt::l‘;rrih 445 -110 110 | 0.453 Play Under Under
223616R 1092022 | Cleveland ) Los Angeles |, 110 | -112 | 0216 | Play Under Over
Browns Chargers
223617R 10/9/2022 | Minnesota Chicago 44 -111 -110 | 0.687 Play Over Over
Vikings Bears
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Over

Betting Lines

Model Outputs

Over Under Model Play ..

Home Team Away Team Ul?i(lllir Odds Odds IP Decision Prediction = Outcome
223618R 10/9/2022 Negafr?ftljnd Detroit Lions 46 -114 -107 | 0432 Play Under Under
223619R 10/9/2022 | New Orleans Seattle 45 -110 -110 | 0.462 Play Under Over

Saints Seahawks
223620R 10/9/2022 | New York Miami 46 -110 -112 | 0321 Play Under Over
Jets Dolphins
223621R 10/9/2022 | TampaBay Allanta 46.5 -110 110 | 0.789 Play Over Under
Buccaneers Falcons
223622R 10/9/2022 | \Vashington Tennessee 43 112 -109 0.19 Play Under Under
Commanders Titans
223623R 10/9/2022 | Jacksonville Houston 435 -111 -110 0.55 Play Over Under
Jaguars Texans
223624R 10/9/2022 Carolina | San Francisco | -110 112 | 0499 | No Play Under Over
Panthers 49ers
223625R 10/9/2022 | Los Angeles Dallas 42 -110 -110 | 0.584 Play Over Under
Rams Cowboys
223626R 10/9/2022 Arizona Philadelphia | ¢ § 112 110 | 0.452 Play Under Under
Cardinals Eagles
223627R 10/9/2022 | Baltimore Cincinnati 475 -110 110 | 0729 | Play Over Under
Ravens Bengals
223628R 10/10/2022 | KansasCity | Las Vegas 51.5 -109 -113 | 0.531 | No Play Over Over
Chiefs Raiders
223629R 10/13/2022 it L Y -110 111 | 0638 | Play Over Under
Bears Commanders
223630R 10/16/2022 Gt San Francisco | 5 -112 -109 | 0582 | Play Over Under
Falcons 49ers
223631R 10/16/2022 | Cleveland | New England 43 -110 111 | 0.581 Play Over Over
Browns Patriots
223632R 10/16/2022 | OreenBay | New York 45 4110 | -110 | 0537 | NoPlay | Under Under
Packers Jets
223633R emyy | el | Jedanle || g o -114 -107 | 0.426 Play Under Over
Colts Jaguars
223634R 10/16/2022 Miami LDl 45 -110 -110 0.52 | No Play Under Under
Dolphins Vikings
223635R ey | e Qi | et 43 -109 -113 | 0.516 | No Play Under Over
Saints Bengals
223636R 10/16/2022 | New York Lo 46 -112 -109 | 0.756 | Play Over Under
Giants Ravens
223637R 10/16/2022 | Pittsburgh | TampaBay f ¢ 111 2110 | 0453 | Play Under Under
Steelers Buccaneers
223638R 10/16/2022 | Los Angeles (Chrliins) 41 -111 -109 | 0.346 Play Under Under
Rams Panthers
223639R 10/16/2022 P Arizona 50.5 -110 -112 0.45 Play Under Under
Seahawks Cardinals
223640R 10/16/2022 Kagﬁig“y Buffalo Bills | 545 | -110 | -110 | 0516 | NoPlay | Under Under
223641R 10/16/2022 | Philadelphia Dallas 425 [ -110 | -110 | 0633 | Play Over Over
Eagles Cowboys
223642R 10/17/2022 | LosAngeles Denver 455 -112 -110 | 0.525 | No Play Under Under
Chargers Broncos
223643R 10/20/2022 Arizona New Orleans 44 -110 -110 | 0.577 Play Over Over
Cardinals Saints
223644R 10232022 | Cincinnati Allanta 475 112 109 | 0507 | NoPlay |  Under Over
Bengals Falcons
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Over

Betting Lines

Model Outputs

Over Under Model Play ..
Home Team Away Team Ul?i(lllir Odds Odds IP Decision Prediction Outcome
223645R 10/23/2022 Dallas Detroit Lions 49 -112 -109 | 0.541 | No Play Under Under
Cowboys
223646R 10/23/2022 | Temnessee | Indianapolis 43 111 -111 | 0.532 | No Play Under Under
Titans Colts
223647R 10/23/2022 | ‘Vashington | Green Bay 415 -110 110 | 0383 Play Under Over
Commanders Packers
223648R 10/23/2022 Carolina Tampa Bay 39 -113 -108 | 0.498 Play Under Under
Panthers Buccaneers
223649R 10/23/2022 | Yacksonville ) New York 435 -112 110 | 0.494 Play Under Under
Jaguars Giants
223650R 10/23/2022 | Baltimore Cleveland 46 112 -109 | 0.598 Play Over Under
Ravens Browns
223651R 10/23/2022 Denver New York 37 -109 112 | 0.648 Play Over Under
Broncos Jets
223652R 10232022 | Las Vesas Houston 46 -109 -112 | 0414 Play Under Over
Raiders Texans
223653R 10232022 | Los Angeles Seattle 51 112 -110 | 0.543 | No Play Under Over
Chargers Seahawks
223654R 10/23/2022 | San Francisco | Kansas City 49 -110 110 | 0.675 Play Over Over
49ers Chiefs
223655R 10/23/2022 Miami Pittsburgh 445 -110 110 | 0.331 Play Under Under
Dolphins Steelers
223656R 1024/2022 | New England Chicago 40 -110 -110 | 0.451 Play Under Over
Patriots Bears
223657R 101272022 | TampaBay LexliETsneies 46.5 -110 -110 | 0.541 | No Play Under Over
Buccaneers Ravens
223658R 10/30/2022 | Jacksonville 0SS 40.5 -111 -110 | 0.521 | No Play Under Under
Jaguars Broncos
223659R 10/30/2022 Atk Chliboe 41 10 | -112 | 0595 | Play Over Over
Falcons Panthers
223660R 10/30/2022 Dl Gz 425 -110 -110 | 0476 Play Under Over
Cowboys Bears
223661R 10/30/2022 | Detroit Lions Miami 52 -110 -112 | 0.534 | No Play Under Over
Dolphins
223662R 103012022 | Minnesota ST 485 -110 -112 | 0.462 Play Under Over
Vikings Cardinals
223663R 10/30/2022 | New Orleans | Las Vegas 485 -109 112 | 0573 Play Over Under
Saints Raiders
223664R 10302022 | New York | New England 40 -110 112 | 0.659 Play Over Under
Jets Patriots
223665R 10/30/2022 | Philadelphia | Pittsburgh 43 112 -110 0.54 | No Play Under Over
Eagles Steelers
223666R 10302022 |  Houston Temnessee | 395 | ;11 | _110 | 059 | Play Over Under
Texans Titans
223667R 10/30/2022 | Imdianapolis | Washingfon 40 -110 -110 | 0333 Play Under Under
Colts Commanders
223668R 10/30/2022 | LosAngeles | San Francisco | =, -109 -112 | 0437 | Play Under Over
Rams 49ers
223669R 10/30/2022 Sl NewYork 405 | 109 | -112 | 0344 | Play Under Under
Seahawks Giants
223670R 10/30/2022 | Buffalo Bills G{,Z‘Zig:y 47 4108 | -112 | 0317 | Play Under Under
223672R 1130002 | ‘Houston 1 Philadelphia ‘55 o | 113 | 0522 | NoPlay | Under Over
Texans Eagles
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Betting Lines
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Over Under Model Play ..
Home Team Away Team Ul?i(lllir Odds Odds IP Decision Prediction Outcome
223673R | 9 | 11/6/2022 Alanta Los Angeles | 4 111 110 | 054 | NoPlay | Under Under
Falcons Chargers
223674R | 9 | 11/6/2022 Chicago Miami 46 -110 112 | 0747 Play Over Over
Bears Dolphins
223675R | 9 | 11/6/2022 Cincinnati Carolina 425 -110 -110 0.28 Play Under Over
Bengals Panthers
223676R | 9 | 11/6/2022 | Detroit Lions G;Z‘Zig:y 49.5 -110 110 | 0.326 Play Under Under
223677R | 9 | 11/6/2022 | New England | Indianapolis 40 -110 -110 | 0453 Play Under Under
Patriots Colts
223678R | 9 | 11/6/2022 Nevjveéork Buffalo Bills 46 -111 -110 | 0.682 Play Over Under
223680R | 9 | 11/6/2022 | Jacksomville ) Las Vegas 48 -109 112 | 0632 | Play Over Under
Jaguars Raiders
223681R | 9 | 11/6/2022 Arizona Seattle 49.5 -109 112 | 0.534 | No Play Under Over
Cardinals Seahawks
223683k | 9 | 11/602022 | KansasCity Tennessee 445 -110 -110 0.58 Play Over Under
Chiefs Titans
223684R | 9 | 1172022 | New Orleans | Baltimore 46 112 110 | 071 Play Over Under
Saints Ravens
223685R | 10 | 11/10/2022 i ayizuls) 415 -110 -110 | 0449 | No Play Under Under
Panthers Falcons
223686R | 10 | 11/13/2022 | LampaBay il 45 -110 -112 0.54 Play Over Under
Buccaneers Seahawks
223687R | 10 | 11/13/2022 | Buffalo Bills M\;?;isg"sta 46.5 -110 -110 | 0.503 Play Over Over
Chicago T
223688R | 10 | 11/13/2022 Bears Detroit Lions 48.5 -109 -112 0.689 Play Over Over
223689R | 10 | 11/13/2022 | emnessee Denver 395 | -110 | -110 | 0388 | Play Under Under
Titans Broncos
223690R | 10 | 111372022 | KemsasCity | Jacksonville | g, 5 -109 -112 | 0537 | Play Over Under
Chiefs Jaguars
223691R | 10 | 11/13/2022 Miami Cllorebi 495 -110 -110 | 0.384 Play Under Over
Dolphins Browns
223602R | 10 | 111372022 | New York Houston 415 | -111 | -110 | 0564 | Play Over Under
Giants Texans
223693R | 10 | 11/13/2022 | FPittsburgh | New Orleans | 555 | 115 | 199 | 0372 | Play Under Under
Steelers Saints
223694R | 10 | 1171372022 | @S Vesas | Indianapolis 41 -109 -113 | 0451 | No Play Under Over
Raiders Colts
223695R | 10 | 11/13/2022 | OreenBay LDzl 445 | <110 | -110 | 0335 | Play Under Over
Packers Cowboys
223696R | 10 | 11/13/2022 | Los Angeles Arizona 38 -109 -112 | 0313 Play Under Over
Rams Cardinals
223697R | 10 | 11/13/2022 | SanFrancisco | Los Angeles | 5 5 -110 -111 | 0466 | No Play Under Under
49ers Chargers
223698R | 10 | 11/14/2022 | Philadelphia | Washington 43 -110 -110 | 0.488 | No Play Over Over
Eagles Commanders
223699R | 11 | 11/172022 | OreenBay Tennessee 40.5 -113 108 | 0371 Play Under Over
Packers Titans
223700R | 11 | 11/20/2022 Alanta Chicago 48.5 -111 111 | 0316 Play Under Over
Falcons Bears
223702R | 11 | 11/20/2022 | ndianapolis | Philadelphia | s 5 -112 -110 | 0.416 Play Under Under
Colts Eagles
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Betting Lines
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Model Outputs

Play

Home Team Away Team IP Decision Prediction = Outcome
223703R | 11 | 112072022 | New England | New York 38 -110 -110 | 0456 | No Play Under Under
Patriots Jets
223704R | 11 | 112072022 | New Orleans | Los Angeles 39 -110 112 | 0446 | No Play Under Over
Saints Rams
223705R | 11 | 11/20/2022 N%Viva;{t:rk Detroit Lions | 44.5 -109 112 | 0.659 Play Over Over
223706R | 11 | 11/20/2022 | Baltimore Carolina 41 -110 -110 | 0.202 Play Under Under
Ravens Panthers
223707R | 11 | 11/20/2022 Houston Washington 41 112 -109 | 0.353 Play Under Under
Texans Commanders
223708R | 11 | 11/20/2022 Denver Las Vegas 415 -110 -110 | 0.703 Play Over Under
Broncos Raiders
203709R | 11 | 112002022 | Minnesota Dallas 485 -112 109 | 0404 | Play Under Under
Vikings Cowboys
223710R | 11 | 1172002022 | Pittsburgh Cincinnati 39.5 2110 | -110 | 0385 | Play Under Over
Steelers Bengals
223711R | 11 | 112002002 | LosAneeles | Kansas City | o) -112 -109 0.34 Play Under Over
Chargers Chiefs
223712R | 11 | 11/21/2022 Arizona San Francisco |5 112 109 | 0461 | No Play Under Over
Cardinals 49ers
223713R | 12 | 11/24/2022 | Detroit Lions | Buffalo Bills 55 -112 -109 0.555 Play Over Under
223714R | 12 | 11/24/2022 Dl oy e 455 -110 2110 | 0.542 Play Over Over
Cowboys Giants
223715R | 12 | 11242022 | Minnesota | New England |y 5| 119 | 119 | 0563 | Play Over Over
Vikings Patriots
223716R | 12 | 112772022 | Cleveland Tampa Bay 42 -111 -110 | 0.278 Play Under Under
Browns Buccaneers
223717R | 12 | 112702022 | Temoessee (Sl 425 -110 -110 | 0.397 Play Under Under
Titans Bengals
223718R | 12 | 11/27/2022 Miami Houston 47 4110 | -110 | 0.485 | NoPlay Over Under
Dolphins Texans
223719R | 12 | 112702022 | New York Chicses 36.5 112 2109 | 0.443 Play Under Over
Jets Bears
223720R | 12 | 112772022 | Washington ayizuls) 40.5 2109 | -112 | 0514 | Play Over Under
Commanders Falcons
223721R | 12 | 11/27/2022 Carolina Denver 36 -112 -109 | 0.411 Play Under Under
Panthers Broncos
223722R | 12 | 112772022 | Jacksonville Lo 43 -113 108 | 0438 | Play Under Over
Jaguars Ravens
223723R | 12 | 11/27/2022 Uil Los Angeles | 4 ¢ -112 -110 | 0478 | No Play Over Over
Cardinals Chargers
223724R | 12 | 11/27/2022 Sl Las Vegas 475 -110 -111 | 0.616 Play Over Over
Seahawks Raiders
223725 | 12 | 112772022 | KeosasCity | Los Angeles |, -110 ;112 | 0504 | Play Over Under
Chiefs Rams
223726R | 12 | 1172772022 | SanFrancisco | New Orleans |, 5 -111 -110 | 0.606 Play Over Under
49ers Saints
223727R | 12 | 11272022 | FPhiladelphia | Green Bay 46 109 | -112 | 0555 | Play Over Over
Eagles Packers
223728R | 12 | 11/28/2022 | ndianapolis e 39.5 -110 -110 | 0.401 Play Under Over
Colts Steelers
223729R | 13 | 12/1/2022 Negafr?ftljnd Buffalo Bills 44 -110 -112 | 0474 | No Play Over Under
23730R | 13 | 1242002 | Atlanta Pittsburgh 43 107 | -114 | 0253 | Play Under Under
Falcons Steelers
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Betting Lines
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Over Under Model Play ..
Home Team Away Team Ul?i(lllir Odds Odds IP Decision Prediction Outcome
223731R | 13 | 12/4/2022 Chicago Green Bay 45 -110 -112 | 0.538 Play Over Over
Bears Packers
203732R | 13 | 12/4/2022 | Detroit Lions | ° "‘ﬁ;‘;‘;‘r’;ne 51 112 -109 0.5 Play Over Over
223733R | 13 | 12/42022 | Minnesota New York 44 -110 -110 0.42 Play Under Over
Vikings Jets
223735R | 13 | 12/4/2002 | Philadelphia | Tennessce 445 -110 112 | 0.384 Play Under Over
Eagles Titans
223736R | 13 | 12/4/2022 Baltimore Denver 40 112 -109 | 0.228 Play Under Under
Ravens Broncos
223737R | 13 | 12/4/2022 Houston Cleveland 46.5 -109 112 | 0.502 Play Over Under
Texans Browns
223738R | 13 | 12/4/0022 | Los Angeles Seattle 41 -110 112 | 0466 | No Play Under Over
Rams Seahawks
203730R | 13 | 12/4/2022 | SanFrancisco Miami 46 -110 -110 | 0.603 Play Over Over
49ers Dolphins
223740R | 13 | 1240022 | Cincinnat Kansas City | 53 5 -110 112 0.58 Play Over Under
Bengals Chiefs
223741R | 13 | 12/4p0022 | LasVesas | LosAngeles |, -110 111 | 0432 |  Play Under Under
Raiders Chargers
223742R | 13 | 12/4/2022 Dallas Indianapolis |, § -111 110 | 0.724 Play Over Over
Cowboys Colts
223743R | 13 | 12/50002 | TampaBay | NewOrleans |, 5 -113 -109 0.69 Play Over Under
Buccaneers Saints
223744R | 14 | 12/8/2022 | LosAngeles | Las Vegas 415 -110 -110 0.24 Play Under Under
Rams Raiders
223745R | 14 | 12/11/2022 | Buffalo Bills Ne"JVefsork 435 -110 -112 | 0474 | No Play Over Under
223746R | 14 | 12112022 | Cincinnati (Sl 47 -112 -109 | 0.424 Play Under Under
Bengals Browns
223747R | 14 | 12/11/2022 DA Houston 445 -110 -110 | 0.683 Play Over Over
Cowboys Texans
223748R | 14 | 12/11/2022 | Detroit Lions M\}?ﬁiz’sta 51.5 -110 112 | 0543 Play Over Over
203749R | 14 | 127112022 | Temmessee | Jacksonville )y, oty 1 1o [ 0265 | Pray Under Over
Titans Jaguars
223750R | 14 | 12112022 | NewYork | Philadelphia -, 5 -111 -110 | 0.334 Play Under Over
Giants Eagles
223751R | 14 | 121172022 | Pittsburgh I 36.5 210 | -111 | 0345 | Play Under Under
Steelers Ravens
223752R | 14 | 12/11/2022 Denver Kansas City 44 -110 -112 | 0347 Play Under Over
Broncos Chiefs
223753R | 14 | 12/11/2022 | San Francisco | Tampa Bay 38.5 -112 -110 | 0472 | No Play Over Over
49ers Buccaneers
223754R | 14 | 12/11/2022 B (St 445 -110 -110 | 0.701 Play Over Over
Seahawks Panthers
223755 | 14 | 12/11/2022 | L0S Anseles Miami 545 | <111 | -109 | 045 | NoPlay | Under Under
Chargers Dolphins
223756R | 14 | 12/12/2022 Arizona WGz 44 -110 -111 | 0421 Play Under Under
Cardinals Patriots
223757R | 15 | 12/15/2022 Seattle San Francisco | -109 -112 | 0761 Play Over Under
Seahawks 49ers
223758R | 15 | 12/17/2022 | Minnesota | Indianapolis 47 112 -110 | 0.615 Play Over Over
Vikings Colts




152

Over

Betting Lines
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Home Team Away Team Ul?i(lllir Odds Odds IP Decision Prediction = Outcome
223759R | 15 | 121772022 | Cleveland Baltimore 39.5 -107 113 | 0361 Play Under Under
Browns Ravens
223760R | 15 | 12/17/2022 | Buffalo Bills Dﬁ;‘ﬁ‘ls 44 -109 -112 | 0457 | NoPlay Under Over
23761R | 15 | 12/18/2022 | New Orleans Atlanta 435 -110 111 | 0416 Play Under Under
Saints Falcons
223762R | 15 | 12/18/2022 Chicago Philadelphia | ; § -112 110 | 0377 Play Under Under
Bears Eagles
223763R | 15 | 12/18/2022 Nevlvezork Detroit Lions 44 -110 -112 | 0.403 Play Under Under
223764R | 15 | 12/18/2022 Carolina Pittsburgh 37 -109 -112 | 0277 Play Under Over
Panthers Steelers
223765 | 15 | 12/18/2022 | Jacksonville Dallas 48 112 110 | 0.483 | No Play Over Over
Jaguars Cowboys
223766R | 15 | 12/18/2022 Houston Kansas City | 4q 5 -110 110 | 0.548 Play Over Over
Texans Chiefs
223767R | 15 | 12/18/2022 Denver Arizona 375 -109 112 | 0.256 Play Under Over
Broncos Cardinals
223768 | 15 | 12182022 | L@sVesas | New England | g 112 2110 | 0619 | Play Over Over
Raiders Patriots
203770R | 15 | 12/18/2022 | LampaBay Cincinnati 475 -108 113 | 0.417 Play Under Over
Buccaneers Bengals
223771R | 15 | 12/18/2002 | Washington New York 40.5 -112 109 | 0371 Play Under Under
Commanders Giants
223772R | 15 | 12192022 | CreenBay | Los Angeles | 5 5 -110 110 | 0.417 Play Under Under
Packers Rams
223773R | 16 | 1272202022 | New York | Jacksonville | 5o 5 -110 112 | 0438 Play Under Under
Jets Jaguars
Chicago .
223774R | 16 | 12/24/2022 Bens Buffalo Bills | 40.5 -110 112 | 0321 Play Under Over
223775R | 16 | 1272472022 | Cleveland | New Orleans 32 -112 -110 | 0486 | No Play Over Under
Browns Saints
223776R | 16 | 120242022 | Kansas City S 50.5 2109 | -112 | 069 | Play Over Under
Chiefs Seahawks
223777R | 16 | 122402022 | Minnesota BT 48 -112 -109 049 | No Play Over Over
Vikings Giants
223778R | 16 | 12/24/2022 | NeW England | Cincinnati 415 -112 -110 | 0412 Play Under Under
Patriots Bengals
Carolina o
223779R | 16 | 12/24/2022 Detroit Lions 43.5 -110 -111 0.361 Play Under Over
Panthers
223780R | 16 | 12242022 | Baltimore e 35 112 | -110 | 0331 | Play Under Under
Ravens Falcons
223781R | 16 | 122472022 | Temnessee Houston 34 -112 -110 0.33 Play Under Under
Titans Texans
223782R | 16 | 1272472022 | SanFrancisco | Washington 375 -112 -110 | 0418 Play Under Over
49ers Commanders
223783R | 16 | 12242022 Dl RIREDaR || 2109 | -113 | 0.499 | No Play Over Over
Cowboys Eagles
223784R | 16 | 122472022 | Pittsburgh Las Vegas 38 -109 -112 | 0482 | No Play Over Under
Steelers Raiders
223785R | 16 | 12/25/2022 Miami S ey 495 -110 -112 | 0449 | No Play Under Under
Dolphins Packers
223786R | 16 | 12250002 | LS Angeles DS INES 36 -110 -110 | 0483 | No Play Over Over
Rams Broncos
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Home Team Away Team Ul?i(lllir Odds Odds IP Decision Prediction = Outcome

223787R | 16 | 12/25/2022 Uil Tampa Bay 42 -112 -109 | 0432 Play Under Under
Cardinals Buccaneers

223788R | 16 | 122672022 | ndianapolis | Los Angeles |, 5 -110 -110 | 0.613 Play Over Under
Colts Chargers

223789R | 17 | 12/292022 | Temnessee Dallas 40.5 -110 110 | 0.237 Play Under Under
Titans Cowboys

223790R | 17 | 1/1/2023 Alanta Arizona 40.5 -111 110 | 0.422 Play Under Under
Falcons Cardinals
I Chicago

223791R | 17 1/1/2023 Detroit Lions Bears 52.5 -112 -109 0.4 Play Under Under

23792R | 17 | 112023 | KansasCity Denver 46 -110 -112 | 0.653 Play Over Over
Chiefs Broncos

223793 | 17 | 112023 | New England Miami 415 -112 110 | 0392 | Play Under Over
Patriots Dolphins

223794R | 17 | 1/1/2023 New York ) Indianapolis g 5 -112 110 | 0.446 | No Play Under Over
Giants Colts

223795k | 17 | 1/1/2003 | Philadelphia | New Orleans 42 112 -110 | 0518 Play Over Under
Eagles Saints

203796R | 17 | 1/1/2023 | LampaBay Carolina 40.5 -110 112 | 0.441 Play Under Over
Buccaneers Panthers

223797R | 17 | 1/12003 | Washington Cleveland 415 -110 112 | 0.257 Play Under Under
Commanders Browns

223798R | 17 | 1/1/2023 Houston Jacksonville | 5 5 -113 109 | 0.506 Play Over Under
Texans Jaguars

223799R | 17 | 1/1/2023 Las Vegas | San Francisco | = 4, -110 -110 | 0.508 Play Over Over
Raiders 49ers

223800R | 17 | 1/1/2023 Seattle New York 435 -110 112 | 0.836 Play Over Under
Seahawks Jets

223801R | 17 | 1/1/2023 Green Bay Minnesota 475 -112 109 | 0.548 Play Over Over
Packers Vikings

223803R | 17 | 1/1/2023 Baltimore Pittsburgh 355 -110 111 | 0.445 | No Play Under Under
Ravens Steelers

223804R | 18 | 1/7/2023 1Lk VIS LS il 52 -110 -110 0.21 Play Under Under
Raiders Chiefs

223805R | 18 | 1/7/2023 | Jecksomville | Tennessee 39.5 -110 -111 0.22 Play Under Under
Jaguars Titans

223806R | 18 | 1/8/2023 Atk Tampa Bay 1 4 5 12 | -110 | 0102 | Play Under Over
Falcons Buccaneers

223807R | 18 | 1/8/2023 | Buffalo Bills Ne;,vaﬁ‘i‘fg:nd 44 -109 -112 | 0377 Play Under Over

223808R | 18 | 1/8/2023 it Minnesota 425 -112 -110 | 0.506 | No Play Over Under
Bears Vikings

223809R | 18 | 1/8/2023 (Sl LexliEisneies 39 112 -109 | 0.219 Play Under Over
Bengals Ravens

223810R | 18 | 1/8/2023 | Indianapolis il 375 -110 -110 | 0481 | No Play Under Over
Colts Texans

223811R | 18 | 1/8/2023 Miami BTG 37 -112 -110 | 0.163 Play Under Under
Dolphins Jets

23812 | 18 | 1/8/2023 | NNew Orleans (Chrliins) 415 -110 -112 | 0.068 Play Under Under
Saints Panthers

223813R | 18 | 1/8/2023 LTS Cllorebi 40 -112 -110 | 0332 Play Under Over
Steelers Browns

223814R | 18 | 1/8/2023 D Los Angeles | 59 -108 114 | 0.604 Play Over Over
Broncos Chargers
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Home Team Away Team Ul?i(lllir Odds Odds IP Decision Prediction = Outcome

223815k | 18 | 1/8/2023 | Philadelphia | New York 425 -112 -110 | 0.205 Play Under Under
Eagles Giants

223816R | 18 | 1/8/2023 | SanFrancisco ik 40 -109 -113 | 0.045 Play Under Over
49ers Cardinals

223817R | 18 | 1/8/2023 P HIRATEES || g -113 -108 | 0578 | Play Over Under
Seahawks Rams

223818R | 18 | 1/8/2023 | Washington 1Ll 40.5 -110 -110 | 0.339 Play Under Under
Commanders Cowboys

223819R | 18 | 1/8/2023 G;Z‘Z‘;{g';‘y Detroit Lions | 48.5 -110 -110 | 0.761 Play Over Under

223820P | 19 | 1/14/2023 | SanFrancisco Seattle 42 -110 -112 | 0143 Play Under Over
49ers Seahawks

223821P | 19 | 1/14/2023 | Yacksonville | Los Angeles |0 -112 109 | 0.775 Play Over Over
Jaguars Chargers

223822P | 19 | 1/15/2023 | Buffalo Bills Miami 44 -113 -108 | 0.291 Play Under Over
Dolphins

223823P | 19 | 1/152023 | Minnesota New York 48 -110 111 | 0362 Play Under Over
Vikings Giants

223824P | 19 | 1/15/2023 | Cincinnati Baltimore 40 -110 110 | 033 Play Under Over
Bengals Ravens

203825P | 19 | 1/16/2023 | LampaBay Dallas 455 -110 111 | 0.625 Play Over Under
Buccaneers Cowboys

223826P | 20 | 1212023 | KansasCity | Jacksonville 52 -110 -110 | 0.647 Play Over Under
Chiefs Jaguars

223827 | 20 | 1/21/2023 | Philadelphia | New York 48 -110 -110 | 0.228 Play Under Under
Eagles Giants

223828P | 20 | 1/22/2023 | Buffalo Bills C];‘;‘;‘:E“ 485 -110 110 | 0.782 Play Over Under

223820P | 20 | 1/22/2023 | SanFrancisco Dallas 46.5 -110 110 | 0.364 Play Under Under
49ers Cowboys

223830p | 21 | 1/29/2023 | Philadelphia | San Francisco f ) o -112 110 | 0.448 Play Under Under
Eagles 49ers

203831p | 21 | 1/292023 | KansasCity Cincinnati 485 -110 111 | 0.937 Play Over Under
Chiefs Bengals

2238328 | 22 | 2/12/2003 | Philadelphia | Kansas City 515 -108 -114 0.42 Play Under Over
Eagles Chiefs
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Appendix J

Comparison of 2022 Sportsbook & Model ML Predictions

The following table compares the partitioned model’s predictions to the underlying predictions in
sportsbook odds models. Note that only games where the refined optimal strategy outputs a play
decision are included for comparison. For greater clarity, reference the following notes regarding
the information captured in the table:

e Game ID is a logistic construct for uniquely identifying games within the statistical

database.

¢ A moneyline without a sign indicates positive odds (e.g., “109” = “+109”).

e [P is abbreviation for implied probability.

e “WKk” is abbreviation for week of the NFL season; “Pred.” is abbreviation for prediction.

e Outcome refers to the true result or winning bet for any given game.

Sportsbook Model Developed Model

Betting Lines

Home Team

Away Team

Home
ML

Away
ML

Home
1P

Away
IP

Pred.

Home
1P

Away
IP

Pred. Outcome

223550R | 1 | 9/11/2022 Allanta | New Orleans |19 | 540 | 0334 | 0706 | Away | 0201 | 0.799 | Away | Away
Falcons Saints
Chica San

223551R | 1 | 9/11/2022 Becar§° Francisco 229 | 281 | 0304 | 0.738 | Away | 0395 | 0.605 | Away | Home
49ers

223550R | 1 | o/11/2022 | Cineimnati | Pitsburgh o go o5 g6 1 0980 | Home | 0.178 | 0.822 | Away | Away
Bengals Steelers

223553R | 1 | 9/11/2022 Detroit Philadelphia | =50 | 54 | 0333 | 0.708 | Away | 0.074 | 0926 | Away | Away
Lions Eagles

203555k | 1 | o/11/2022 | New York | Baltimore -, 0 300 | 0292 | 075 | Away | 0175 | 0825 | Away | Away
Jets Ravens

223556R | 1 | 9/11/2022 | Washington | Jacksonville |55 )30 | 608 | 0435 | Home | 0.664 | 0336 | Home | Home
Commanders Jaguars

223557R | 1 | o/11/2022 | Carolina Cleveland 11,0 1 105 | 0.554 | 0.488 | Home | 0.578 | 0422 | Home | Away
Panthers Browns

223550R | 1 | o/11/2022 | Temnessee | NewYork |- 40 | 199 | 0706 | 0.334 | Home | 0.917 | 0.083 | Home | Away
Titans Giants

223560R | 1 | 9/11/2022 | Mimnesota | GreenBay |0 00 | o559 | 0485 | Home | 038 | 0.62 | Away | Home
Vikings Packers

22356IR | 1 | 9/11/2022 Arizona | Ransas City |55 | 55 | 0321 | 0721 | Away | 067 | 033 | Home | Away
Cardinals Chiefs
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Sportsbook Model

Developed Model

Home Home | Away Home | Away

Home Team Away Team ML P P Pred. P P Pred. | Outcome
Los Angeles Las Vegas

223562R 9/11/2022 . -186 | 155 | 0.65 | 0.392 | Home | 0.735 | 0265 | Home | Home
Chargers Raiders

223563R 9/11/2022 Dallas Tampa Bay |y, | 136 | 0467 | 0.576 | Away | 0.608 | 0392 | Home | Away
Cowboys Buccaneers

223564R 9/12/2022 Seattle Denver 227 | 277 | 0306 | 0.735 | Away | 0.818 | 0.182 | Home | Home
Seahawks Broncos

223565R o/15/2022 | KemsasCity | Los Angeles |, | 150 | 0669 | 0373 | Home | 0.657 | 0343 | Home | Home
Chiefs Chargers

223566R 9182022 | Cleveland | NewYork |- o5 | 510 | 0726 | 0314 | Home | 0717 | 0283 | Home | Away
Browns Jets

223567R o/18/2022 | New Orleans | TampaBay | 5 | 145 | 045 | 0592 | Away | 086 | 0.14 | Home | Away
Saints Buccaneers

223568R o/18/2022 | New York (Chrliies) 103 | -116 | 0493 | 0537 | Away | 0482 | 0518 | Away | Home
Giants Panthers

223570R 9/18/2022 | Jacksonville | Indianapolis | 137 | 163 | 0420 | 062 | Away | 0.093 | 0907 | Away | Home
Jaguars Colts
San Seattl

223573R 9/18/2022 Francisco cattie -392 307 0.797 | 0.246 | Home | 0.866 0.134 | Home Home
Seahawks

49ers

223574R 9/18/2022 | Los Anseles ayizuls) 501 | 378 | 0.834 | 0209 | Home | 094 | 006 | Home | Home
Rams Falcons

223575R 9/18/2022 0SS il 498 | 383 | 0.833 | 0.207 | Home | 0.733 | 0.267 | Home | Home
Broncos Texans

223577R 9/18/2022 D Cincinnati | =50 | 341 | 027 | 0.773 | Away | 0.669 | 0331 | Home | Home
Cowboys Bengals

223578R 9/18/2022 | Oreen Bay Chicses 489 | 369 | 0.83 | 0213 | Home | 0.792 | 0208 | Home | Home
Packers Bears
. Tennessee

223579R 9/19/2022 | Buffalo Bills Titans -452 353 0.819 | 0.221 | Home | 0.735 0.265 | Home Home

223580R 9/19/2022 | Philadelphia | - Minnesota | 140 | 155 | 0508 | 0.444 | Home | 0.581 | 0419 | Home | Home
Eagles Vikings

223581R 9202002 | Cleveland - Pittsburgh 500 g 679 | 0362 | Home | 0701 | 0299 | Home | Home
Browns Steelers

223582R 0/25/2022 | ndianapolis | Kansas City | o | 554 | 035 | 0691 | Away | 0.728 | 0272 | Home | Home
Colts Chiefs
New Baltimor

223583R 9/25/2022 |  England Raver(l)se 120 | -143 | 0455 | 0588 | Away | 0293 | 0.707 | Away | Away

Patriots

223586R 9/25/2022 Dlt)/[l?f:rlls Buffalo Bills | 173 | -208 | 0.366 | 0.675 | Away | 0.363 | 0.637 | Away | Home

223587R 9/25/2022 | Minnesota Detroit 277 | 226 | 0.735 | 0.307 | Home | 0.818 | 0.182 | Home | Home
Vikings Lions

223588R 9252022 | New York | Cincinnati | )0 500 0307 | 0735 | Away | 0421 | 0579 | Away | Away
Jets Bengals

223589R 9/25/2022 | Washington | Philadelphia |0 | 50 | 0357 | 0716 | Away | 0267 | 0733 | Away | Away
Commanders Eagles

223590R 02512022 | Carolina | New Orleans |, | 131 | 0476 | 0.567 | Away | 0.146 | 0.854 | Away | Home
Panthers Saints

223591R 012512022 | Los Angeles | Jacksonville |+ 00519 o758 | 0313 | Home | 0.859 | 0.141 | Home | Away
Chargers Jaguars

223592R 9/25/2022 | TampaBay | GreenBay |53 1 o3 | 0555 | 0493 | Home | 0.754 | 0246 | Home | Away
Buccaneers Packers

223593R 9/25/2022 Arizona | Los Angeles | 155 | o4 | 0302 | 0.648 | Away | 0.612 | 0388 | Home | Away
Cardinals Rams

223594R 9/25/2022 Seattle Atlanta ;115 | 104 | 0535 | 049 | Home | 0.725 | 0.275 | Home | Away
Seahawks Falcons
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Betting

Lines

Sportsbook Model

Developed Model

Home Away Home Away Home | Away
Home Team Away Team ML ML P P Pred. P P Pred. | Outcome
D San
223595R 9/25/2022 enver Francisco 102 | -122 | 0495 | 055 | Away | 0422 | 0578 | Away | Home
Broncos
49ers
223596R 96/2022 | New York Dallas -121 102 | 0.548 | 0.495 | Home | 0.301 | 0.699 | Away | Away
Giants Cowboys
223597R 9/29/2022 | Cincinnati Miami -199 | 167 | 0.666 | 0.375 | Home | 0209 | 0.791 | Away | Home
Bengals Dolphins
223598R 10/2/2022 | New Orleans | Minnesota | 0) | 504 | 0368 | 0.671 | Away | 0.61 | 039 | Home | Away
Saints Vikings
223599R 10/2/2022 ayizuls) Cllorebi 101 | -120 | 0498 | 0.545 | Away | 0275 | 0.725 | Away | Home
Falcons Browns
223600R 10/2/2022 D Washington |00 | 138 | 0621 | 042 | Home | 0.684 | 0316 | Home | Home
Cowboys Commanders
223601R 1022022 | Detroit B 4180 | 150 | 0643 | 04 | Home | 0707 | 0293 | Home | Away
Lions Seahawks
223602R 10/2/2022 | Indianapolis | Tennessee | 0, | 159 | 0669 | 0372 | Home | 0.695 | 0305 | Home | Away
Colts Titans
223604R 10/2/2022 | Philadelphia | Jacksonville | = oy | 535 | 74 | 0301 | Home | 0.851 | 0.149 | Home | Home
Eagles Jaguars
223605R 10/2/2022 | FPittsburgh | New York | ;66 | 145 | 0628 | 0413 | Home | 0.793 | 0207 | Home | Away
Steelers Jets
Baltimore .
223606R 10/2/2022 Ravens | BuffaloBills | 145 | -173 | 0408 | 0.634 | Away | 0428 | 0.572 | Away | Away
223607R 10/2/2022 | Houston | LosAngeles | 50 |\ 540 | 0333 | 0706 | Away | 0.19 | 081 | Away | Away
Texans Chargers
223608R 1022022 | Carolina Arizona 114 | 105 | 0533 | 0488 | Home | 032 | 068 | Away | Away
Panthers Cardinals
Green Ba ey
223609R 10/2/2022 Packersy England 470 | 357 | 0.825 | 0.219 | Home | 0.585 | 0.415 | Home | Home
Patriots
223610R 1022022 | Las Vesas Denver 106 | 123 | 0593 | 0.448 | Home | 0.601 | 0399 | Home | Home
Raiders Broncos
S Los Angeles
223612R 10/3/2022 | Francisco o mgs -124 | 105 | 0.554 | 0.488 | Home | 0.622 | 0.378 | Home | Home
49ers
223613R 10/6/2022 Denver Indianapolis | ;o0 | 151 | 0643 | 0.398 | Home | 0.257 | 0.743 | Away | Away
Broncos Colts
223614R 10/9/2022 | OreenBay | NewYork |- 35 | 335 | 813 | 0229 | Home | 0.882 | 0.118 | Home | Away
Packers Giants
223615R 10/9/2022 | Buffalo Bills Plsttt::grih 898 | 611 09 | 0.141 | Home | 0.858 | 0.142 | Home | Home
223616R 10/9/2022 | Cleveland | Los Angeles |65 | 150 | 6495 | 055 | Away | 0.608 | 0392 | Home | Away
Browns Chargers
223617R 10/9/2022 | Minnesota Chicago 384 | 302 | 0.793 | 0.249 | Home | 0.825 | 0.175 | Home | Home
Vikings Bears
New Detroit
223618R 10/9/2022 |  England Lo, 155 | 131 | 0.608 | 0.433 | Home | 0.448 | 0.552 | Away | Home
Patriots
223619R 10/9/2022 | New Orleans Seattle 229 | 189 | 0.696 | 0.346 | Home | 0.821 | 0.179 | Home | Home
Saints Seahawks
223620R 10/9/2022 | New York Miami 144 | -174 | 041 | 0.635 | Away | 0.193 | 0.807 | Away | Home
Jets Dolphins
223621R 10/9/2022 | FampaBay Atlanta 506 | 383 | 0.835 | 0.207 | Home | 0.687 | 0313 | Home | Home
Buccaneers Falcons
223622R 10/9/2022 | Washington | Tennessee 108 | -111 | 0481 | 0526 | Away | 048 | 052 | Away | Away
Commanders Titans
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223623R 10/9/2022 | Yacksonville | Houston 320 | 258 | 0762 | 0279 | Home | 044 | 056 | Away | Away
Jaguars Texans
Caroli San

223624R 10/9/2022 arohna Francisco 210 | -255 | 0323 | 0.718 | Away | 0.146 | 0.854 | Away | Away
Panthers

49ers

223626R 10/9/2022 Arizona | Philadelphia |9, | 534 | 0342 | 0701 | Away | 0577 | 0423 | Home | Away
Cardinals Eagles

223627R 10/9/2022 | Baltimore | Cincinnati |, 40 | 0624 | 0.417 | Home | 0.862 | 0.138 | Home | Home
Ravens Bengals

223628R 10/10/2022 | Kansas City | Las Vegas | 351 | 298 | 0778 | 0265 | Home | 0.819 | 0.181 | Home | Home
Chiefs Raiders

223629R 10/13/2022 | Chicago | Washington | 0, 5 | 408 | 0548 | Away | 0.645 | 0355 | Home | Away
Bears Commanders

223633R 10/16/2022 | 'ndianapolis | Jacksonville |, 0 105 | 0554 | 0488 | Home | 0497 | 0503 | Away | Home
Colts Jaguars

223635R 10/16/2022 | New Orleans | Cincinnati 140 | -166 | 0417 | 0.624 | Away | 0389 | 0.611 | Away | Away
Saints Bengals

223637R 10/16/2022 | FPittsburgh | TampaBay | 350 | 460 | 0219 | 0822 | Away | 0.363 | 0.637 | Away | Home
Steelers Buccaneers

223638R 10/16/2022 | Los Angeles | - Carolina -459 | 354 | 0.821 | 022 | Home | 0.742 | 0258 | Home | Home
Rams Panthers

223640R 10/16/2022 Kagﬁif(;“y Buffalo Bills | 124 | -148 | 0.446 | 0.597 | Away | 0.398 | 0.602 | Away | Away

223642R 10/17/2022 | 108 Angeles Denver 200 | 165 | 0.667 | 0.377 | Home | 0.612 | 0.388 | Home | Home
Chargers Broncos

223644R 10/23/2022 | Cincinnati Atlanta 288 | 235 | 0742 | 0.299 | Home | 0.633 | 0367 | Home | Home
Bengals Falcons

223647R 10/23/2022 | Washington | Green Bay | o5 1 00 | 0366 | 0.676 | Away | 0.346 | 0.654 | Away | Home
Commanders Packers

223648R 10/23/2022 | Carolina TampaBay |55 | 719 | 0.163 | 0.878 | Away | 0413 | 0587 | Away | Home
Panthers Buccaneers

223649R 10/23/2022 | Jacksonville |- New York o0 |\ 145 | 0628 | 0.413 | Home | 0.643 | 0357 | Home | Away
Jaguars Giants

223650R 10/23/2022 | Baltimore Cleveland 1 »e3 | 233 | 0739 | 03 | Home | 0.665 | 0.335 | Home | Home
Ravens Browns

223651R 10232022 | Denver New York 108 | -130 | 0481 | 0.565 | Away | 0.443 | 0.557 | Away | Away
Broncos Jets

223652R 10/23/2022 | Las Vesas Houston 313 | 255 | 0758 | 0282 | Home | 0.69 | 031 | Home | Home
Raiders Texans
San Kansas Cit

223654R 10/23/2022 |  Francisco cneg Y[ 102 | <118 | 0495 | 0541 | Away | 0495 | 0505 | Away | Away
49ers

223655R 10/23/2022 Miami Pittsburgh {353 1 260 | 0.764 | 0.278 | Home | 0.687 | 0313 | Home | Home
Dolphins Steelers
New Chicago

223656R 10/24/2022 |  England Bearf -406 | 320 | 0.802 | 0.238 | Home | 0.804 | 0.196 | Home | Away
Patriots

223657R 10/27/2022 | TampaBay | Baltimore | 50 | 16 | 565 | 0476 | Home | 0.627 | 0373 | Home | Away
Buccaneers Ravens

223658R 10/30/2022 | Jacksonville Denver 2120 | 101 | 0.545 | 0.498 | Home | 0.642 | 0.358 | Home | Away
Jaguars Broncos

223659R 10/30/2022 | Atlanta Gl 206 | 171 | 0.673 | 0.369 | Home | 0.791 | 0.209 | Home | Home
Falcons Panthers

223660R 10/30/2022 o Clisrge 439 | 345 | 0.814 | 0225 | Home | 0.693 | 0.307 | Home | Home
Cowboys Bears
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New Orleans Las Vegas
223663R | 8 | 10/30/2022 ; ) 102 | -122 | 0495 | 055 | Away | 0336 | 0.664 | Away | Home
Saints Raiders
New York New
223664R | 8 | 10/30/2022 eVJVetS"r England 136 | -163 | 0424 | 0.62 | Away | 0427 | 0573 | Away | Away
Patriots
223665R | 8 | 10/30/2022 | Philadelphia | Pittsburgh 1 550\ 415 | 848 | 0.194 | Home | 0.821 | 0.179 | Home | Home
Eagles Steelers
223666R | 8 | 10/30/2022 | Hlouston Lt 101 | -118 | 0498 | 0.541 | Away | 0459 | 0.541 | Away | Away
Texans Titans
223667R | 8 | 10/30/2022 | [ndianapolis | Washington |55\ 157 | (605 | 0441 | Home | 0.675 | 0325 | Home | Away
Colts Commanders
Los Angel San
223668R | 8 | 10/30/2022 OsRa mgse ® | Francisco | -115 | 104 | 0535 | 049 | Home | 0.63 | 037 | Home | Away
49ers
223669R | 8 | 10/30/2022 Rt New York |76 | 146 | 0.638 | 0.407 | Home | 0.686 | 0314 | Home | Home
Seahawks Giants
. Green Bay
223670R | 8 | 10/30/2022 | Buffalo Bills | ~p-c) * 498 | 380 | 0.833 | 0.208 | Home | 0.846 | 0.154 | Home | Home
223672R | 9 | 11/3/2022 | Houston | Philadelphia |50 g01 | 155 | 0889 | Away | 0305 | 0.695 | Away | Away
Texans Eagles
223675R | 9 | 11/6/2022 | Cincinnati Carolina 328 | 261 | 0766 | 0.277 | Home | 0.818 | 0.182 | Home | Home
Bengals Panthers
New Indi i
223677R | 9 | 11/6/2022 England n ‘é‘g’;‘go S 223 | 185 | 0.69 | 0351 | Home | 0.755 | 0.245 | Home | Home
Patriots
223678R | 9 | 11/6/2022 Nevjvefs"rk Buffalo Bills | 408 | -544 | 0.197 | 0.845 | Away | 0.223 | 0.777 | Away | Home
223680R | 9 | 11/6/2022 | Yacksonville | Las Vegas 116 | -139 | 0463 | 0582 | Away | 0.434 | 0.566 | Away | Home
Jaguars Raiders
223681R | 9 | 11/6/2022 Arizona Seattle ;132 | 111 | 0569 | 0.474 | Home | 0.452 | 0.548 | Away | Away
Cardinals Seahawks
223683R | 9 | 11/62022 | KansasCity | Tennessee | g35 | 593 | 893 | 0.149 | Home | 0.741 | 0259 | Home | Home
Chiefs Titans
. Minnesota
223687R | 10 | 11/132022 | Buffalo Bills | "ot 273 | 225 | 0732 | 0.308 | Home | 0.792 | 0208 | Home | Away
223688R | 10 | 11/13/2022 | Chicago Detroit 157 | 132 | 0611 | 0.431 | Home | 0.681 | 0319 | Home | Away
Bears Lions
223689R | 10 | 11/13/2022 | Temnessee Denver 137 | 116 | 0578 | 0.463 | Home | 0.706 | 0.294 | Home | Home
Titans Broncos
223690R | 10 | 11/13/2022 | Kansas City | Jacksonville |- | 356 | 835 | 0219 | Home | 0.698 | 0302 | Home | Home
Chiefs Jaguars
223691R | 10 | 11/13/2022 Miami Cleveland | ;07 | 155 | 0.645 | 0397 | Home | 0453 | 0547 | Away | Home
Dolphins Browns
223692R | 10 | 11/13/2022 | NNew York Houston 227 | 188 | 0.694 | 0347 | Home | 0.692 | 0.308 | Home | Home
Giants Texans
223693R | 10 | 11/13/2022 | Pittsburgh | New Orleans | 115 105 | 539 | 0495 | Home | 0.335 | 0.665 | Away | Home
Steelers Saints
223694R | 10 | 11/13/2022 | L2 Vesas | Indianapolis | ), 174 | 0.678 | 0.365 | Home | 0.665 | 0.335 | Home | Away
Raiders Colts
223695R | 10 | 11/13/2022 | Oreen Bay LDzl 168 | -200 | 0373 | 0.667 | Away | 0379 | 0.621 | Away | Home
Packers Cowboys
223696R | 10 | 11/13/2022 | LosAnseles | Arizona 178 | 148 | 0.64 | 0.403 | Home | 0.454 | 0.546 | Away | Away
Rams Cardinals
San Los Ancel
223697R | 10 | 11/13/2022 | Francisco %shar‘;gejses 362 | 288 | 0.784 | 0.258 | Home | 0.731 | 0.269 | Home | Home

49ers
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223698R | 10 | 11/14/2022 | Philadelphia | Washington | = o)) | 398 | 24 | 0201 | Home | 0.817 | 0.183 | Home | Away
Eagles Commanders
203699R | 11 | 11/17/2022 | CreenBay | Temnessee | 06149 | 0642 | 0402 | Home | 0.602 | 0398 | Home | Away
Packers Titans
223700R | 11 | 112002022 | Atan@ Chicago 137 | 115 | 0578 | 0.465 | Home | 0.472 | 0.528 | Away | Home
Falcons Bears
223702R | 11 | 11/20/2022 | mdianapolis | Philadelphia | 35| o7 | 6299 | 0742 | Away | 0.336 | 0.664 | Away | Away
Colts Eagles
New New York
223703R | 11 | 11/20/2022 | England eVJVetSOr 180 | 150 | 0.643 | 0.4 | Home | 0.741 | 0259 | Home | Home
Patriots
223704R | 11 | 11/20/2022 | New Orleans | Los Angeles |55 | 116 | 578 | 0463 | Home | 0.58 | 042 | Home | Home
Saints Rams
223705R | 11 | 11202022 | New York Detroit -166 | 139 | 0.624 | 0.418 | Home | 0.662 | 0.338 | Home | Away
Giants Lions
223706R | 11 | 11/20/2022 | Baltimore Carolina 2700 | 505 | 0.875 | 0.165 | Home | 0.714 | 0.286 | Home | Home
Ravens Panthers
223707R | 11 | 11/20/2022 | Houston | Washington |3 o0 | 6450 | 0621 | Away | 0456 | 0.544 | Away | Away
Texans Commanders
203708R | 11 | 11202022 | Denver Las Vegas | g 126 | 0.602 | 0.442 | Home | 0.344 | 0.656 | Away | Away
Broncos Raiders
223710R | 11 | 112002022 | Pittsburgh | Cincinnati 150 o7 0389 | 0652 | Away | 0.302 | 0.698 | Away | Away
Steelers Bengals
Los Angeles | Kansas City
20371IR | 11| 112012022 | “ 58 R 194 | 235 | 034 | 0701 | Away | 039 | 0.61 | Away | Away
Arizona San
223712R | 11 | 11/21/2022 z Francisco 346 | -446 | 0224 | 0.817 | Away | 0314 | 0.686 | Away | Away
Cardinals
49ers
223713R | 12 | 11/24/2022 DLTSI‘;: Buffalo Bills | 343 | -438 | 0226 | 0.814 | Away | 0421 | 0579 | Away | Away
223714R | 12 | 11/2402022 |  Dallas New York | 4e3 | 364 | 0.828 | 0216 | Home | 0747 | 0253 | Home | Home
Cowboys Giants
Mi " New
223715R | 12 | 11/24/2022 innesota England -145 122 | 0592 | 045 | Home | 0347 | 0.653 | Away | Home
Vikings .
Patriots
Cleveland Tampa Bay
223716R | 12 | 11/27/2022 145 | -174 | 0408 | 0.635 | Away | 0.65 | 035 | Home | Home
Browns Buccaneers
223717R | 12 | 11272022 | Tenmessee | Cincinati |16 o8 | 0524 | 0481 | Home | 0433 | 0567 | Away | Away
Titans Bengals
223718R | 12 | 11/27/2022 Miami il 879 | 594 | 0.898 | 0.144 | Home | 0.759 | 0.241 | Home | Home
Dolphins Texans
223720R | 12 | 11/27/2022 | Washington | Atlanta 1193 | 161 | 0.659 | 0383 | Home | 0.66 | 034 | Home | Home
Commanders Falcons
23721R | 12 | 11272022 | C@rolina Denver 103 | -117 | 0493 | 0539 | Away | 0.607 | 0.393 | Home | Home
Panthers Broncos
223722R | 12 | 1172772022 | Jacksonville | Baltimore 139 | -167 | 0418 | 0.625 | Away | 0.672 | 0.328 | Home | Home
Jaguars Ravens
223723R | 12 | 11272022 | Arizona | LosAngeles |5\ 46 | 0448 | 0593 | Away | 0442 | 0558 | Away | Away
Cardinals Chargers
223724R | 12 | 112702022 | | Seatle LasVegas | 556 | 173 | 0.675 | 0366 | Home | 0.694 | 0306 | Home | Away
Seahawks Raiders
223725R | 12 | 11272022 | KansasCity | LosAngeles | 1599 | 785 | 0029 | 0.113 | Home | 0.646 | 0354 | Home | Home
Chiefs Rams
San New Orl
223726R | 12 | 11/27/2022 | Francisco e“;ai;t:ans 409 | 320 | 0.804 | 0.238 | Home | 0.762 | 0.238 | Home | Home
49ers




161

Betting Lines Sportsbook Model Developed Model

Home Home Away
ML 1P P

Home | Away

Home Team Away Team P P

Pred. Outcome

Pred.

223727R | 12 | 112702022 | Philadelphia | - GreenBay 1 o0 | 533 | 6740 | 03 | Home | 0.699 | 0301 | Home | Home
Eagles Packers
223728R | 12 | 11/28/2022 | [ndianapolis | Pitisburgh 1139\ 5 | o s5g5 | 0461 | Home | 0.611 | 0389 | Home | Away
Colts Steelers
223730R | 13 | 12/4/2022 Atlanta Pittsburgh 101 | -118 | 0498 | 0.541 | Away | 058 | 042 | Home | Away
Falcons Steelers
223732R | 13 | 12/4/2022 Detroit Jacksonville | g 101 | 0541 | 0.498 | Home | 0.699 | 0.301 | Home | Home
Lions Jaguars
223733R | 13 | 12/4/2022 | Minnesota | New York | 4 131 | 0.608 | 0.433 | Home | 0.587 | 0.413 | Home | Home
Vikings Jets
223735R | 13 | 12/4/2022 | Philadelphia | Temnessee - ), 183 | 0.688 | 0.353 | Home | 0.699 | 0.301 | Home | Home
Eagles Titans
223736R | 13 | 12/4/2022 | Baltimore Denver 399 | 314 0.8 | 0.242 | Home | 0.768 | 0.232 | Home | Home
Ravens Broncos
203737R | 13 | 1242022 | Houston Cleveland 1553 | 333 | 0275 | 0769 | Away | 031 | 069 | Away | Away
Texans Browns
203738R | 13 | 12/4/2022 | [0S Angeles Seattle 251 | -308 | 0285 | 0.755 | Away | 0.387 | 0.613 | Away | Away
Rams Seahawks
San Miami
223739R 13 12/4/2022 Francisco . -233 194 0.7 0.34 Home 0.706 0.294 Home Home
Dolphins
49ers
Las Vegas Los Angeles
223741R | 13 | 12/4/2022 . 137 | 115 | 0578 | 0.465 | Home | 0.596 | 0.404 | Home | Home
Raiders Chargers
223742R | 13 | 12/4/2022 Dallas Indianapolis | 50> | 410 | 0.844 | 0.196 | Home | 0.835 | 0.165 | Home | Home
Cowboys Colts
223743R | 13 | 12/52022 | LampaBay | NewOrleans | o0 | 157 | (653 | 0389 | Home | 0.397 | 0.603 | Away | Home
Buccaneers Saints
203744R | 14 | 12/8/2022 | LosAngeles | LasVegas | 30 | 503 | 298 | 0732 | Away | 0.391 | 0.609 | Away | Home
Rams Raiders
. New York
223745R | 14 | 12/11/2022 | Buffalo Bills et 476 | 368 | 0.826 | 0.214 | Home | 0.697 | 0.303 | Home | Home
223746R | 14 | 127112022 | Cincinnati | Cleveland 1500 16693 | 0369 | Home | 0.663 | 0337 | Home | Home
Bengals Browns
223747R | 14 | 12/11/2022 Ll Houston 1" 1973 | 959 | 0.952 | 0.094 | Home | 087 | 0.13 | Home | Home
Cowboys Texans
223748R | 14 | 127112002 |  Detott Mimnesota ;39 | g8 | 0582 | 0459 | Home | 0.665 | 0335 | Home | Home
Lions Vikings
223749R | 14 | 12/112002 | Tenmessee | Jacksonville | o) |5 | o645 | 0398 | Home | 0382 | 0618 | Away | Away
Titans Jaguars
223750R | 14 | 1271172022 | New York | Philadelphia | 00\ 335 | 0995 | 0771 | Away | 0.354 | 0.646 | Away | Away
Giants Eagles
223751R | 14 | 12/11/2022 | Fittsburgh | Baltimore 1501 115 | 0565 | 0476 | Home | 0498 | 0502 | Away | Away
Steelers Ravens
223752R | 14 | 12/11/2022 | Denver KansasCity | 345 | 443 | 0225 | 0816 | Away | 0216 | 0.784 | Away | Away
Broncos Chiefs
Sl Tampa Ba:
223753R | 14 | 12/11/2022 | Francisco Pabay 1 186 | 154 | 0.65 | 0.394 | Home | 0726 | 0274 | Home | Home
Buccaneers
49ers
203754R | 14 | 127112022 | Seattle Carolina 1~ _ye | 155 | 0.653 | 0.397 | Home | 0.692 | 0308 | Home | Away
Seahawks Panthers
Arizona N
223756R | 14 | 12/12/2022 z England 112 | -133 | 0472 | 0571 | Away | 0.612 | 0.388 | Home | Away
Cardinals .
Patriots
Seattl San
223757R | 15 | 12/15/2022 cattie Francisco 150 | -182 04 | 0.645 | Away | 04 06 | Away | Away
Seahawks 49ers
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Home Team Away Team P P Pred. P P Pred. | Outcome
223758R | 15 | 12/17/2022 | Minmesota | Indianapolis | =6 | 163 | 0662 | 038 | Home | 0.637 | 0363 | Home | Home
Vikings Colts
223759R | 15 | 12/17/2022 | Cleveland Baltimore 50134 | 0612 | 0427 | Home | 047 | 053 | Away | Home
Browns Ravens
23762R | 15 | 12/18/2022 | Chicago | Philadelphia | 5,5 306 | 6545 | 0798 | Away | 0323 | 0.677 | Away | Away
Bears Eagles
223763R | 15 | 12/18/2022 NeVJVe:{SOrk DL‘igr‘l’;t -131 110 | 0.567 | 0.476 | Home | 0478 | 0.522 | Away | Away
223765R | 15 | 12/18/2022 | Tacksonville Dallas 172 | 205 | 0368 | 0.672 | Away | 0422 | 0.578 | Away | Home
Jaguars Cowboys
223766R | 15 | 12/18/2022 | Houston | KansasCity | co0 1 g65 | 0138 | 0906 | Away | 0275 | 0.725 | Away | Away
Texans Chiefs
223767R | 15 | 12/182000 |  Denmver Arizona 2127 | 106 | 0559 | 0.485 | Home | 0.423 | 0.577 | Away | Home
Broncos Cardinals
Las V New
223768R | 15 | 12/18/2022 | 35 ¥€EAS England 137 | 114 | 0578 | 0.467 | Home | 0.607 | 0.393 | Home | Home
Raiders .
Patriots
223770R | 15 | 12/18/2022 | L#mpaBay | Cincinnati 153 | -183 | 0395 | 0.647 | Away | 046 | 054 | Away | Away
Buccaneers Bengals
223771R | 15 | 12/18/2022 | Washington | New York 1,50 | 195 | 0673 | 0368 | Home | 0.64 | 036 | Home | Away
Commanders Giants
223772R | 15 | 1271902002 | CreenBay | Los Angeles | 300 | 59y | 0786 | 0255 | Home | 0.648 | 0352 | Home | Home
Packers Rams
23773R | 16 | 1272202022 | New York | Jacksonville |, \) | 119 | 587 | 0457 | Home | 0451 | 0549 | Away | Away
Jets Jaguars
223774R | 16 | 12/24/2022 ng‘gfo Buffalo Bills | 310 | -390 | 0244 | 0.796 | Away | 0.289 | 0.711 | Away | Away
223776R | 16 | 1212402022 | ansas City Rl 500 | 385 | 0.833 | 0206 | Home | 0.727 | 0273 | Home | Home
Chiefs Seahawks
223777R | 16 | 1272412022 | Minnesota | New York | 50 | 1oy | 0688 | 0.355 | Home | 0.653 | 0347 | Home | Home
Vikings Giants
New Cincinnati
223778R | 16 | 12/24/2022 |  England 1nemnat 135 | -161 | 0426 | 0.617 | Away | 0412 | 0.588 | Away | Away
. Bengals
Patriots
223781R | 16 | 12/24/2022 | Temnessee LElarEon 176 | 147 | 0.638 | 0.405 | Home | 0.627 | 0.373 | Home | Away
Titans Texans
s Washington
223782R | 16 | 12/24/2022 | Francisco STNELON 1 Hgg | 236 | 0.742 | 0.298 | Home | 0.727 | 0273 | Home | Home
Commanders
49ers
223786R | 16 | 12/25/2022 | [0S Angeles 0SS 148 | -179 | 0403 | 0.642 | Away | 0.64 | 036 | Home | Home
Rams Broncos
223787R | 16 | 1272572022 | Arizona TampaBay | o5 | 363 | 026 | 0784 | Away | 0.646 | 0354 | Home | Away
Cardinals Buccaneers
223789R | 17 | 12/29/2022 | Temnessee Dallas 570 | -805 | 0.149 | 0.89 | Away | 0239 | 0.761 | Away | Away
Titans Cowboys
223790R | 17 | 1/1/2023 Atlanta Arizona 291 | 237 | 0744 | 0.297 | Home | 0.606 | 0394 | Home | Home
Falcons Cardinals
22379IR | 17 | 1/1/2023 Detroit Chicago 218 | 180 | 0.686 | 0.357 | Home | 0.777 | 0.223 | Home | Home
Lions