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[Abstract] 

 

This paper examines betting line changes from the opening to the close of various Football 

betting markets.  We find that the line changes which occur throughout the course of trading 

significantly improve the accuracy of betting lines as forecasts of game outcomes.  We also find 

that the amount of information available does not affect the predictive accuracy of betting lines.  

Furthermore, we examine line change magnitudes and find that biases and mispricings in the 

opening line disappear by the time the market closes.  The market identifies and fixes these 

inaccuracies, and the betting line at the close is an accurate and unbiased predictor of actual 

game outcomes. 

 

 

JEL Classification: D82, G12, L83 

Keywords: Sports betting, line movement, price changes, forecasting, information  



1 
 

I. Introduction 

 Sports betting markets
1

 are studied due to their similarities with financial market.  

Bookmakers serve as the analogous role of market makers and prices in the form of betting lines.  

Numerous participants with varying degrees of expertise are involved, with 'informed traders' 

attempting to eke out a profit by betting based on fundamentals and 'noise traders' betting for 

excitement and entertainment.  There are also public experts who give out or sell their advice, 

similar to investment newsletters and financial media personalities. 

 Some aspects of financial markets make them difficult to study.  An asset's true value is 

not known at any given point in time, so it is hard to evaluate if markets are efficient or if prices 

are an accurate indicator of value.  But sports betting markets have a convenient property: a bet's 

underlying value is revealed once the game is completed.  Because of this, some researchers look 

at betting markets to glean insights into market behavior that may be applicable to other markets. 

 In this paper, I seek to analyze the price changes that occur in various football betting 

markets throughout the course of trading from the market open to close.  I examine how these 

affect the betting line’s forecasting accuracies.  Are the bets/trades that occur based on 

fundamentals or are they mostly random noise trading subject to irrational biases?   

II. Literature Review  

 Sports betting markets have been found to be very good predictors of game outcomes.  

Though they are not perfect and some biases still exist, betting markets still perform significantly 

                                                           
1 Merrill Lynch and PricewaterhouseCoopers estimate that world-wide sports gambling revenues easily exceed 

$100 billion currently and will continue to increase. Estimates exceed $500 billion by 2015.  The American Gaming 
Association estimates that football rakes in $2.58 billion dollars of legal gambling.  The National Gambling Impact 
Study estimates that additional $380 billion of illegal gambling occurs annually. 
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better than models, ranking metrics, sports analysts and other experts. (Boulier and Stekkler 

2003)  Early findings on the forecasting accuracy of sports betting markets typically fell under 

the concept of market efficiency.  One measure of this was whether or not the price of an asset 

accurately reflected its value.  Or equivalently, does the prediction implied by the betting line 

reflect a game’s actual outcome? 

Zuber et al. (1985), Sauer et al. (1988) and Gandar et al. (1988) surveyed the NFL point 

spreads for the seasons 1983, 1983, and 1980-1985 respectively and addressed this through a 

simple linear prediction model: 

                                        (1) 

If the point spread is related to the actual point difference, then we would expect an 

estimation of this equation to yield        .  All 3 of these studies were unable to reject 

this null hypothesis, showing that there is at least some relationship between the point spread and 

the actual outcome. 

Golec and Tamarkin (1991) criticize the use of regression model (1) for ignoring 

potential home/favored team biases.  They also point out that the structure of the dataset is 

important but often neglected: some datasets define all the point spreads relative to the home 

team while others take the perspective from favored team.  Not accounting for this can result in 

biases being embedded within the   term of model (1).  A fix is proposed by randomly choosing 

a team to define the point spread from and controlling for potential home/favored team biases 

through dummy variables: 

                                                           (2) 
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 This model was then used to test for ‘efficiency’.  Or equivalently, does the point spread 

still reflect the actual game outcome while taking home/favorite team biases into account?  Golec 

and Tamarkin conclude no: the market tends to overestimate favorites and underestimate the 

home field advantage. 

 Most of these type of studies implicitly use only the betting line present at the market 

close.  However, Gandar et al. (1998, 2000) and Krieger and Fodor (2013) also looked at the 

betting lines at the market open and studied the changes that occur throughout trading.  More 

specifically, the NBA point spread, NBA point total and College Basketball point spread
2
 

markets were respectively examined by these papers. 

The same results were found in all three of these markets.  The betting line was a much 

more accurate predictor at the market close than the open, and biases/pricing inaccuracies present 

when the market opens are eliminated throughout the course of trading.  The authors were unable 

to find the causes of these line movements and conclude them to be the work of informed traders 

within the market. 

 Gandar et al. (1988) compared the forecasting accuracies of NFL point spreads between 

the opening and the closing line and completely opposite results came up.  In seasons 1980 – 

1985, the majority of line changes moved away from game outcomes, and the closing line was a 

less accurate forecaster both overall and for 5 of the 6 individual seasons
3
. 

                                                           
2
 The NBA point spreads and point totals were from seasons 1985 – 1994, and the College Basketball point spreads 

were from seasons 2003-2010. 
3
 However, the differences were statistically significant in only one of these seasons.  The NFL plays much less 

games per season than the NBA, and thus it is harder to find significance, especially when partitioning the dataset 
into smaller categories with fewer observations. 
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 Other studies on betting line changes in football tend to focus on the causes of line 

changes as opposed to changes in forecasting power.  Avery and Chevalier (1999) examined the 

sources of point spread changes in the NFL, while Dare et al. (2005) and Durham and Perry 

(2008) did the same for College Football.  Some movement were driven by bettor’s sentimental 

biases towards winners of prior playoffs, teams on winning streaks, and opinions from sports 

‘experts’, though none of the sports experts’ track records outperformed simple random 

guessing.  Not surprisingly, the movements attributed to these sources did not actually improve 

the line’s accuracy and only accounted for a small fraction of the overall line change. 

 While these studies make some passing comments on the prediction powers of the 

football betting markets, neither of them directly analyzed it.  As such, we are still left with 

wondering why closing lines were less accurate for football while more accurate for basketball.  

Gandar et al (1998) notes that “the differences between these results are intriguing, and further 

research in the differences between these markets may be enlightening.” 

III. Differences Between Basketball and Football Betting Markets 

 In light of this, I seek to contribute to this field of research by analyzing betting line 

movements in regards to forecasting accuracy in the football betting market.  I utilize the 

methodology developed by Gandar et al (1998, 2000) on four separate football betting markets
4
. 

 There are several differences between football and basketball betting.  Betting opens a 

week in advance for football games, while basketball betting opens on the same day as the game.  

This is particularly perplexing in light of Gandar et al. (1988)’s findings: the longer trading 

                                                           
4
 NFL point spreads, NFL point totals, College Football point spreads and College Football point totals. 
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duration in football should allow more information to be incorporated into the price and thus 

make the closing line more accurate. 

 Gandar et al. (1998) suggests that additional noise may be present in the NFL market due 

to the greater discreteness in scoring where points are made in threes and sevens as opposed to 

basketball’s scores of ones, twos and threes.  However, the points scored in basketball are much 

higher and have greater variances, so this does not seem like a good explanation. 

 The line movements that improve accuracy in basketball are hypothesized to come from 

the presence of informed traders, which may be a possible explanation for the different results: 

there may simply have been less informed traders in football in the early 1980s.  Informed 

traders are usually self-employed career gamblers who eke out a living from being able to 

handicap games better than the bookmakers. 

 An informed trader’s advantage comes about through superior information processing.  

Basketball is relatively easy to analyze: only five key players and few potential backups have to 

be accounted for each team, and the quantitative study of basketball
5
 has been developing since 

Bill James developed Sabermetrics for baseball in the 1960s. 

 In contrast, football is much more difficult to analyze, having to factor in more than 22 

players per team.  Football is also much more complicated and it is not obvious how to utilize the 

available statistics and data.  A systematic statistical approach to analyzing football did not come 

about until the publication of The Hidden Game of Football in 1988. 

 Following this, the line changes in older football games many have been mostly noise 

and did not improve forecasting accuracy because informed traders in this market were unable to 

                                                           
5
 This is referred to as APBRmetrics (Association for Professional Basketball Research Metrics) 
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process information better than everyone else.  However, this hypothesis is very difficult to test 

and I do not have the data required to examine this. 

 Instead, in this paper, I will analyze the line changes in football betting markets from 

more recent times.  My main contribution to this field of research comes from my dataset which 

contains four betting markets in football: NFL point spreads, College Football point spreads, 

NFL point totals, and College Football point totals.  Analysis on forecasting differences between 

opening and close are mostly done for basketball; the only prior analysis of this topic in football 

that I am aware of is Gandar et al. (1988), which showed counterintuitive results. 

IV. Data 

 Football data from 2007 – 2012 for four separate betting markets are collected from 

http://www.sbrodds.com/, a sports handicapping website that archives historical betting lines 

from various online sports books.  This dataset contains 1487 observations in the NFL and 3213 

in College Football. 

I use the odds posted by Pinnacle Sports due to its status as a market leader and its 

volume as the largest online sports book.  However, the choice of bookmaker does not matter 

due to the ease of arbitrage in the online betting market: gamblers are able to instantaneously 

track line changes and take advantage differences.  As such, there are virtually no systematic 

differences among the lines offered by the various sports books
6
. 

 The point spreads in this dataset are defined from the perspective of the home team, so 

we use the technique proposed by Golec and Tamarkin (1991) and randomize the reference team.  

This process is not done nor required for point totals.  We also create dummy variables to keep 

                                                           
6
 Online sports books usually compete against each other for customers through bonuses and promotions 
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track of home/favored team statuses and the season and week in which a game is played.  The 

week variable also serves as a proxy for information: more information is revealed about players 

and teams as the season progresses. 

 Table I shows summary statistics for the aggregate game outcomes and betting lines.  

Point spreads are given for both data definitions – relative to the home team and a randomized 

team. 

 We see that there is greater variance in game outcomes than the betting lines.  

Furthermore, actual game outcomes, betting lines, and variances are all higher in College 

Football than the NFL, likely due to greater skill disparities between the teams.  We also note the 

existence of a home field advantage: home teams score 2.52 more on average in the NFL, and 

4.69 in College Football. 

V.  Relative Forecast Accuracy of Opening and Closing Lines 

 We begin our analysis of line changes by comparing the relative forecast accuracies
7
 

between the opening and the closing line.  This is done by examining forecast errors, which are 

derived from the difference between the predicted and actual outcome.  Better predictive 

accuracy is equivalent to lower forecast errors.  The dataset is partitioned into groups by season 

and week to look for potential patterns.  Both the mean absolute forecast error and mean squared 

forecast error at the opening and close are computed for group. 

The results for all 4 betting markets are shown in Tables II – V. 

                                                           
7
 The forecast accuracies are not account for in studies using linear prediction regression models, which can only 

detect whether or not the liens are biased.  For example, if a line overestimates the outcome by 100 points half the 
team and underestimate by 100 points the other half, and the linear prediction model would still regard this as 
‘efficient’. 
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To calculate whether the forecast error differences between opening and close are 

statistically significant, we use a test developed by Ashley, Granger and Schmalensee (1980) and 

estimate the following equation: 

(       )     [(       )  (         )]        (3) 

FEO and FEC are the forecast errors at the open and close for individual observations, 

and MFEO and MFEC are the mean forecast errors of the group.  The   coefficient tests for 

differences in the forecast error while and the   coefficient tests for differences in the variance. 

We use the mean squared forecast errors for this regression.  The null hypothesis of there 

being no forecasting accuracy differences between opening and close requires        .  

Alternatively, in order to show that the closing line is a better predictor, both coefficients cannot 

be negative and at least one has to be significantly positive.  This condition implies that the 

closing forecast error is either smaller (  is positive), has a lower variance (  is positive) or both 

(both   and   are positive). 

We find that the closing line was overall a better predictor than the open in the NFL point 

spread, College point spread, and College point total markets.  However, few statistically 

significant results were found for the individual season and week groups due to the relatively low 

number of observations. 

VI. Information Effects 

 In this section, we examine if information has any effect on the forecasting accuracy of 

betting markets by comparing forecasting errors across seasons and weeks to search for potential 
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information effects, which may provide some insights into a prior hypothesis: line changes 

improve accuracy because of informed traders’ abilities to better process information. 

 The week of the season acts as a proxy for the availability of information: more 

information is available in later weeks: there are more opportunities to observe players and 

teams, and player statistics become more reliable.  Thus, if forecasts become more accurate with 

greater availability of information, we would expect lower forecasting errors in later weeks. 

 The year (season) could potentially act as a proxy for information processing power.  

Quantitative analysis techniques develop and become more powerful over time and more 

computing power is available in later years.  For example, someone with knowledge of 

Sabermetrics and access to data analysis software would be able to better predict baseball games 

than a professional gambler or handicapper in the 1950s before Sabermetrics came about.  

However, this is likely only relevant decades ago, and my 6 years of dataset does not go back far 

enough in time to analyze anything. 

 These two variables somewhat measures how ‘informed’ professional bettors are, and we 

see if this is any relevant to a betting market’s predictive accuracy.  We can formally test this by 

regression the forecast error on the year and week dummy variables: 

                                                       (4) 

We leave 2012 and Week 1 as the base groups.  If the availability of additional 

information improves a betting market’s predictive accuracy, we would expect the later week 

dummies to have negative coefficients.  If greater information processing power improves 

forecasting accuracy, we would expect the earlier year dummies to have negative coefficients.  

Note that no error term is needed: it is included in the intercept. 
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Regression (4) was run in all 4 markets using both the opening and closing forecast error.  

No significant results were found in all 8 regressions
8
, suggesting that the forecasting accuracy 

does not improve as more information becomes available.  This is in line with Avery and 

Chevalier (1999)’s findings that that actual information releases only accounts for a small part of 

line movements. 

 

VII.  Direction and Magnitude of Line Movements 

The bulk of our analysis and findings come from this section.  For a better glimpse into 

the nature of line movements from opening to close, it is much more informative to examine 

individual line changes themselves using a method developed by Gandar et al. (1998). 

a. Point Spreads 

If the market believes an opening point spread line to be inaccurate, a greater proportion 

of bets would be placed on the team thought to be undervalued.  Bookmakers want to keep equal 

numbers of bets on both sides
9
, so they adjust the line against that team to encourage more bets 

on the other side.  Thus, a line movement that makes a given team more favored (or less of an 

underdog) indicates that the market believed the team to be undervalued and more likely to beat 

the initial spread.  In the opposite vein, movements that make a team less favored indicates that 

the market though the team was overvalued and less likely to beat the spread. 

                                                           
8
 These regressions are not shown to save space. 

9
 Bookmakers pay off the winning bets with the losing bets, and earn their profit from a commission. 
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Following this reasoning, if the overall market is correct at predicting game outcomes, 

then teams that were undervalued and experience positive line changes
10

 would be more likely to 

beat the opening spread, while teams that were overvalued and experience negative line changes 

would be less likely. 

If the line changes that occur throughout the course of betting remove biases and 

inaccuracies at the opening line, then we would expect the chances of a team beating the closing 

spread to be around 50%, regardless of the line change.  We can test these hypotheses by 

examining the teams that experienced each given magnitude of line change and look at the 

proportion that beat the opening and closing lines. 

b. Over/Under Point Totals 

A similar process occurs in the point totals betting market.  Instead of seeing if a team 

beats a spread, we look at whether the actual sum of scores is over or under the point total line. 

If the market thinks that the point total line underestimates (overestimate) what the actual 

sum of scores will be, they will bet more heavily on the over (under) side, inducing bookmakers 

to increase (decrease) the line.  Thus, positive (negative) line movements indicate that the market 

thought the over (under) side was undervalued. 

To maintain consistency with the format of our analysis of the point spread betting 

market, we take the perspective of an over bet on the point totals.  Thus, we look at whether or 

not the sum of scores ‘beats’ the total line. 

                                                           
10

 Experiencing a positive line change is the same as becoming more favored throughout betting. 
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With this definition of the totals market, our hypotheses from the point spread market are 

equivalent here.  If the market aggregate is correct at predicting outcomes, then if the point totals 

experience positive totals line movements, the over side was undervalued and would be more 

likely to beat the opening totals line.  Similarly, if the point totals experience negative line 

movements in the point totals, the over side was overvalued and would be less likely to beat the 

opening totals line.  And if the line changes remove biases and inaccuracies at the opening, then 

we would expect the chances of the sum of scores beating the closing line to be around 50% 

regardless of the direction and magnitude of the line change. 

We also test these hypotheses by seeing what proportion of games at each line change 

had its sum of scores beat the opening and closing totals line. 

c. Data Analysis 

Table VI and VII show the results for these computations for the NFL and College point 

spreads.  Table VIII and IX show the results for the NFL and College point totals. 

We use a two-tailed t-test to check if the proportion of teams that beat the spread (or in 

the case of point totals, the sum of scores that beat the total) at both the open and close is 

significantly different from half.  The p value for this is shown under p1.  We then test if the 

proportion is different between the open and close, with the p value for this test shown under p2.  

The number of games that experienced each line magnitude change is also shown. 

All four markets show strong trends among winning proportions at the opening line.  The 

proportions were higher (lower) in games that experienced positive (negative) line changes.  

Furthermore, the proportions differed greater from half for games that experienced greater 
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magnitudes of line changes.  Meanwhile, winning proportions at the closing line did not 

significantly differ from half. 

We examine the relationship between the proportions of games that beat the spread (sum 

of scores that beat the totals line) through the following two regressions: 

                                (5) 

                                (6) 

WPO is the winning proportion of games that beat the opening line for each line change 

magnitude, while WPC is the winning proportion of games that beat the closing line.    

represents the winning proportion of games if is no line change, while   represents differences in 

winning proportions across line magnitudes. 

The results of regression (5) are shown in Table X, and the results of regression (6) in 

Table XI. 

When we look at the proportion of games that beat the opening line in (5), similar results 

appear in all 4 markets.     did not differ much from half, and    was positive
11

.  For the 

proportion of games that beat the closing line in (6),    did not significantly differ from half in 

all 4 markets.     did not significantly differ from 0 in 3 markets, with college point spreads 

being the exception. 

With the exception of College Football point spreads
12

, these findings confirm our 

hypothesis.  Biases and inaccuracies that exist in betting lines at the market open are gone by the 

                                                           
11

 This was statistically significant at the 1% level for 3 markets and 5% for the other. 
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close.  This suggests that bettors as a whole exhibit market rationality, and the betting line at the 

close is an unbiased and more accurate predictor of game outcomes. 

The fact that College Football point spreads had a significant positive    coefficient does 

not mean that trades do not improve accuracy in this market.  Section V showed that the closing 

point spread in this market was a significantly better measure of accuracy than the open.  

Furthermore, the magnitude of    at the open was three times as large.  Some of the inaccuracies 

and biases are traded away, though a little still remain.   

VIII. Conclusions 

The characteristics found by Gandar et al. (1998, 2000) and Krieger and Fodor (2013) in 

the various basketball betting markets also exist in football.  The closing line is a better predictor 

of game outcomes, producing significantly lower forecast errors.  There are also occasionally 

biases and inaccuracies in the betting line when market opens, but these disappear throughout the 

course of trading 

We do not know why this happens.  Other papers suggest this come from the presence of 

informed traders in the market, but the revelation of additional information does not improve a 

betting line’s forecasting accuracy.  Our results contradict the findings of Gandar et al. (1988), in 

which the NFL point spread betting market was a worse predictor at the close than the open.  We 

are unable to show why, but this may be a consequence from the increased volume of betting 

today and more sophisticated informed bettors.  

In conclusion, we find that the Football betting markets are good predictors of actual 

game outcomes and exhibit market rationality at the close: half of bets on any side are expected 
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to win.  This is consistent with the common knowledge among gamblers that the early bird gets 

the worm: it is impossible to make a consistent profit only betting at the close.  
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Table I: Summary Statistics: Actual Outcomes and Betting Lines (SD in Parenthesis) 

 Home Team Perspective  Random Team Perspective 

 Outcome OL CL  Outcome OL CL 

Point Spread        

NFL 2.52 2.65 2.53  -0.26 -0.08 -0.12 

n = 1486 (15.57) (6.20) (6.28)  (15.77) (6.74) (6.78) 

College 4.69 4.66 4.87  -0.02 -0.22 -0.20 

n = 3213 (20.78) (13.24) (13.44)  (21.30) (14.04) (14.29) 

        

Point Total        

NFL 44.20 43.30 43.05     

n = 1486 (13.97) (4.36) (4.47)     

College 54.59 54.01 54.12     

n = 3213 (18.46) (7.58) (7.59)     

 
For the point spread, the actual outcome is how much team 1 won by.  The opening and closing line represents 
how much team 1 was predicted to win by. 
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Table II: Forecasting Errors in NFL for Point Spreads 

 n Mean Absolute 
Forecast Errors 

Mean Squared 
Forecast Errors 

AGS Test Equation Regression 
Results 

  Open Close    Open Close    (p-value)    (p-value) 

Year        

2007 262 10.89 10.81 182.04 179.80 2.358 (.261) 0.004 (.396) 

2008 189 11.34 11.25 202.52 200.15 2.367 (.405) 0.001 (.891) 

2009 264 11.52 11.33 212.05 206.63 5.093 (.081) *0.013 (.007) 

2010 267 10.78 10.77 194.45 193.57 0.904 (.735) 0.005 (.267) 

2011 238 11.03 10.91 203.17 199.20 3.897 (.173) 0.008 (.078) 

2012 265 10.89 10.77 197.10 193.46 3.652 (.140) 0.005 (.264) 

Week        

1 81 10.16 10.02 165.88 162.47 5.206 (.301) 0.028 (.009) 

2 79 10.46 10.55 174.21 177.14 -3.140 (.509) -0.001 (.615) 

3 80 10.13 10.08 161.32 160.91 -0.643 (.869) -0.015 (.115) 

4 73 11.31 11.18 184.61 179.75 4.958 (.226) -0.004 (.771) 

5 83 11.89 11.52 255.69 240.42 11.120 (.070) *0.040 (.000) 

6 81 11.01 10.79 199.89 198.52 1.421 (.745) *-0.011 (.007) 

7 79 11.34 11.29 248.24 245.38 *3.287 (.048) -0.004 (.414) 

8 80 11.35 11.31 187.62 187.75 -0.051 (.992) 0.004 (.667) 

9 86 9.97 9.98 169.59 169.42 0.085 (.982) -0.001 (.845) 

10 87 12.40 12.36 232.80 229.66 3.026 (.445) 0.002 (.803) 

11 86 9.80 9.66 160.35 155.85 6.364 (.184) *0.024 (.026) 

12 75 11.90 11.66 211.58 208.61 2.843 (.487) 0.005 (.582) 

13 94 10.18 10.21 166.11 160.49 *7.650 (.030) *0.031 (.000) 

14 94 11.52 11.26 211.61 203.65 *7.708 (.035) *0.011 (.050) 

15 94 11.51 11.61 211.76 211.65 0.050 (.992) 0.002 (.819) 

16 86 13.16 12.94 254.90 255.79 1.590 (.763) *-0.021 (.010) 

17 92 10.22 10.17 183.68 182.15 1.730 (.714) 0.008 (.392) 

PS 57 10.62 10.39 178.34 172.50 *6.545 (.038) 0.012 (.089) 

        

All 1487 11.11 11.01 199.64 196.62 *3.103 (.004) *0.007 (.001) 
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Table III: Forecasting Errors in NFL for Point Totals 

 n Mean Absolute 
Forecast Errors 

Mean Squared 
Forecast Errors 

AGS Test Equation Regression 
Results 

  Open Close    Open Close    (p-value)    (p-value) 

Year        

2007 262 10.58 10.58 183.91 179.70 5.971 (.156) *0.016 (.012) 
2008 189 9.46 9.39 143.36 145.02 2.818 (.442) -0.010 (.106) 

2009 264 11.06 10.97 193.81 192.38 -1.154 (.684) -0.002 (.658) 

2010 267 10.65 10.68 180.56 181.72 1.364 (.581) 0.004 (.494) 

2011 238 10.24 10.00 180.99 178.14 4.803 (.076) *0.042 (.000) 

2012 265 11.38 11.27 208.83 202.07 4.212 (.193) 0.003 (.660) 

Week        

1 81 11.37 11.22 198.70 191.99 6.462 (.263) 0.009 (.437) 

2 79 9.97 9.80 173.72 173.85 -0.310 (.916) *-0.012 (.003) 

3 80 10.52 10.63 166.45 167.50 -0.886 (.850) 0.006 (.573) 

4 73 10.25 10.38 159.16 161.08 -1.077 (.863) 0.020 (.183) 

5 83 9.91 9.82 145.02 146.13 -3.455 (.367) *-0.033 (.001) 

6 81 9.93 9.72 153.44 154.91 -2.215 (.649) -0.014 (.275) 

7 79 11.21 11.06 230.18 224.32 6.229 (.187) -0.004 (.490) 

8 80 9.21 9.26 146.93 146.52 1.392 (.805) 0.014 (.244) 

9 86 9.02 9.26 136.88 142.33 -6.118 (.062) -0.008 (.298) 

10 87 10.52 10.34 179.24 174.25 5.117 (.269) 0.014 (.084) 

11 86 10.74 10.69 192.81 189.93 3.232 (.593) -0.018 (.077) 

12 75 11.75 11.71 233.20 226.74 3.903 (.547) *0.026 (.006) 

13 94 10.68 10.63 175.90 171.61 4.529 (.275) 0.016 (.091) 

14 94 9.96 10.02 162.96 165.22 -3.267(.555) *-0.029 (.010) 

15 94 11.96 11.46 219.75 205.84 11.227 (.207) *0.043 (.006) 

16 86 11.08 10.90 187.89 183.88 4.030 (.491) -0.002 (.843) 

17 92 11.04 11.19 208.61 214.33 -3.513 (.607) *-0.037 (.000) 

PS 57 11.98 11.65 229.99 220.99 9.147 (.092) -0.002 (.819) 

        

All 1487 10.60 10.52 182.62 180.53 2.097 (0.115) -0.001 (0.743) 
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Table IV: Forecasting Errors in College Football for Point Spreads 

 n Mean Absolute 
Forecast Errors 

Mean Squared 
Forecast Errors 

AGS Test Equation Regression 
Results 

  Open Close    Open Close    (p-value)    (p-value) 

Year        

2007 419 11.98 11.98 232.73 231.51 1.226 (.612) 0.002 (.550) 
2008 256 12.99 12.84 275.32 267.39 *6.634 (.052) *0.017 (.000) 

2009 636 11.33 11.16 207.78 201.00 *7.741 (.000) *0.016 (.000) 

2010 563 12.52 12.36 249.12 245.96 3.043 (.175) 0.004 (.175) 

2011 608 12.13 12.02 233.49 229.63 3.869 (.076) 0.003 (.327) 

2012 731 12.31 12.17 241.10 235.41 *5.567 (.007) *0.014 (.000) 

Week        

1 173 11.85 11.76 223.64 216.58 8.036 (.101) *0.036 (.000) 

2 182 12.02 11.93 217.31 211.22 7.051 (.142) *0.025 (.004) 

3 188 12.10 11.76 235.80 227.48 *8.358 (.025) *0.010 (.040) 

4 183 11.96 11.80 215.39 210.99 4.553 (.300) 0.004 (.634) 

5 211 11.68 11.32 223.02 212.80 *10.788 (.004) *0.018 (.001) 

6 268 12.71 12.62 250.61 246.78 3.796 (.262) 0.001 (.849) 

7 275 12.32 12.28 246.72 243.94 2.569 (.451) 0.009 (.053) 

8 249 12.83 12.81 261.24 258.83 2.100 (.489) 0.006 (.171) 

9 288 12.28 12.14 235.08 232.79 2.292 (.393) *-0.009 (.025) 

10 284 12.32 12.26 233.27 232.42 0.850 (.733) -0.003 (.360) 

11 289 12.63 12.41 253.86 244.56 *8.592 (.001) *0.023 (.000) 

12 184 11.75 11.67 235.55 233.52 2.023 (.622) 0.007 (.221) 

13 217 10.71 10.64 185.86 181.24 *8.140 (.008) *0.035 (.000) 

14 93 13.63 13.78 328.90 332.38 -1.775 (.758) -0.009 (.152) 

15 114 10.24 10.01 205.62 197.32 9.496 (.059) *0.019 (.005) 

16 15 14.37 14.10 299.02 278.78 16.046 (.285) 0.038 (.191) 

        

All 3213 12.13 12.00 236.11 231.39 *4.711 (.000) *.010 (.000) 
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Table V: Forecasting Errors in College Football for Point Totals 

 n Mean Absolute 
Forecast Errors 

Mean Squared 
Forecast Errors 

AGS Test Equation Regression 
Results 

  Open Close    Open Close    (p-value)    (p-value) 

Year        

2007 419 14.72 14.74 344.51 340.39 3.246 (.411) 0.007 (.067) 
2008 256 12.94 12.90 278.67 271.74 7.040 (.178) *0.027 (.000) 

2009 636 12.51 12.15 245.49 234.95 *10.836 (.000) 0.004 (.345) 

2010 563 12.64 12.75 261.37 262.62 -1.184 (.674) 0.002 (.494) 

2011 608 12.70 12.65 257.08 252.13 *5.764 (.033) *0.018 (.000) 

2012 731 13.90 13.67 307.31 300.19 6.859 (.021) 0.005 (.146) 

Week        

1 173 14.16 13.86 294.40 284.20 10.312 (.129) -0.005 (.621) 

2 182 12.34 12.02 254.78 245.62 9.093 (.164) -0.001 (.871) 

3 188 12.67 12.65 249.48 246.46 4.067 (.409) *0.018 (.020) 

4 183 13.50 13.35 260.75 255.46 5.158 (.419) -0.003 (.743) 

5 211 12.46 12.51 255.59 261.33 -5.848 (.302) -0.003 (.692) 

6 268 14.07 13.76 291.05 280.85 10.114 (.016) 0.005 (.380) 

7 275 12.59 12.62 262.34 258.66 3.950 (.402) 0.008 (.203) 

8 249 12.45 12.57 269.70 267.79 1.921 (.657) 0.000 (.923) 

9 288 13.65 13.54 283.10 275.81 7.201 (.070) *0.020 (.000) 

10 284 13.74 13.52 318.89 311.35 6.471 (.087) *0.014 (.000) 

11 289 13.38 13.38 297.04 294.67 2.688 (.489) -0.009 (.028) 

12 184 11.43 11.41 231.61 230.44 3.178 (.489) *0.022 (.000) 

13 217 14.68 14.53 341.17 334.16 5.629 (.269) 0.011 (.032) 

14 93 12.73 12.42 270.20 261.21 9.276 (.178) 0.012 (.130) 

15 114 13.08 12.81 272.67 252.07 *22.542 (.005) *0.065 (.000) 

16 15 17.30 17.70 397.22 404.75 -10.068 (.657) 0.010 (.728) 

        

All 3213 13.21 13.09 280.09 274.57 *5.512 (.000) *0.008 (.000) 
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Table VI:  NFL Point Spread: proportion of teams that beat the spread 

Line 
Change 

n % Won 
at Open 

SE p1  % Won 
at Close 

SE p1  P2 

≤ -4 16 0.50 0.13 1.00  0.69 0.12 0.12  0.14 
-3.5 14 0.43 0.14 0.61  0.50 0.14 1.00  0.36 

-3 22 0.45 0.11 0.67  0.45 0.11 0.68  0.50 

-2.5 36 *0.36 0.08 0.09  0.50 0.08 1.00  0.12 

-2 115 *0.33 0.05 0.00  0.42 0.05 0.07  0.09 

-1.5 79 *0.38 0.06 0.03  0.46 0.06 0.43  0.17 

-1 109 0.46 0.05 0.38  0.47 0.05 0.50  0.45 

-0.5 177 0.45 0.04 0.20  0.47 0.04 0.50  0.34 

0 381 0.48 0.03 0.44  0.48 0.03 0.44  0.50 

0.5 188 0.56 0.04 0.08  0.55 0.04 0.14  0.42 

1 98 *0.60 0.05 0.04  0.57 0.05 0.16  0.33 

1.5 68 0.59 0.06 0.14  0.53 0.06 0.63  0.24 

2 95 0.47 0.05 0.59  0.42 0.05 0.12  0.23 

2.5 41 0.59 0.08 0.26  0.56 0.08 0.44  0.41 

3 14 0.64 0.14 0.29  0.64 0.13 0.28  0.50 

3.5 13 0.46 0.14 0.79  0.38 0.14 0.41  0.35 

≥  4 21 0.67 0.11 0.11  0.52 0.11 0.83  0.18 

 

  



23 
 

Table VII: College Football point spread: proportion of teams that beat the spread 

Line 
Change 

n % Won 
at Open 

SE p1  %Won 
at Close 

SE p1  P2 

≤ -4 66 0.47 0.06 0.62  0.53 0.06 0.62  0.24 

-3.5 38 *0.26 0.07 0.00  *0.34 0.08 0.04  0.23 

-3 70 0.41 0.06 0.15  0.59 0.06 0.15  0.02 

-2.5 106 *0.38 0.05 0.01  0.48 0.05 0.70  0.06 

-2 174 *0.44 0.04 0.09  0.51 0.04 0.76  0.08 

-1.5 215 *0.44 0.03 0.06  0.48 0.03 0.54  0.19 

-1 317 0.50 0.03 0.87  0.53 0.03 0.34  0.21 

-0.5 399 0.48 0.03 0.45  0.51 0.03 0.65  0.20 

0 470 0.50 0.02 1.00  0.50 0.02 1.00  0.50 

0.5 376 0.50 0.03 0.92  0.50 0.03 1.00  0.47 

1 286 0.53 0.03 0.34  0.50 0.03 0.91  0.28 

1.5 200 0.51 0.04 0.89  0.46 0.04 0.26  0.18 

2 160 0.54 0.04 0.27  0.48 0.04 0.64  0.13 

2.5 125 *0.62 0.04 0.01  *0.58 0.04 0.06  0.30 

3 98 *0.66 0.05 0.00  0.57 0.05 0.16  0.09 

3.5 48 *0.63 0.07 0.08  *0.63 0.07 0.08  0.50 

≥  4 65 *0.69 0.06 0.00  0.57 0.06 0.26  0.07 
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Table VIII: NFL point totals: proportion of games that score over the point total line 

Line 
Change 

n % Won 
at Open 

SE p1  %Won 
at Close 

SE p1  p2 

≤ -4 35 *0.34 0.08 0.05  0.46 0.09 0.62  0.17 

-3.5 23 0.52 0.11 0.84  0.57 0.11 0.54  0.39 

-3 38 *0.34 0.08 0.04  0.47 0.08 0.75  0.12 

-2.5 41 0.54 0.08 0.64  0.59 0.08 0.27  0.33 

-2 86 0.42 0.05 0.13  0.47 0.05 0.52  0.27 

-1.5 119 0.45 0.05 0.23  0.53 0.05 0.52  0.10 

-1 164 0.46 0.04 0.35  0.49 0.04 0.88  0.29 

-0.5 203 *0.58 0.03 0.03  *0.58 0.03 0.02  0.46 

0 220 0.50 0.03 0.89  0.50 0.03 0.89  0.50 

0.5 181 0.48 0.04 0.50  0.46 0.04 0.33  0.42 

1 117 0.48 0.05 0.65  0.45 0.05 0.31  0.35 

1.5 115 *0.58 0.05 0.07  0.54 0.05 0.40  0.25 

2 83 *0.61 0.05 0.03  0.48 0.06 0.74  0.04 

2.5 33 0.55 0.09 0.61  0.45 0.09 0.61  0.23 

3 13 0.54 0.14 0.79  *0.23 0.12 0.03  0.05 

3.5 10 0.70 0.15 0.19  0.60 0.16 0.54  0.33 

≥  4 6 *1.00 0 0  0.67 0.21 0.43  0.06 
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Table IX: College Football point totals: proportion of games that score over the total line 

Line 
Change 

n % Won 
at Open 

se p1  % Won 
at Close 

SE p1  P2 

≤ -4 145 *0.40 0.04 0.01  0.52 0.04 0.56  0.02 

-3.5 48 0.48 0.07 0.77  0.56 0.07 0.39  0.21 

-3 108 0.44 0.05 0.18  0.47 0.05 0.56  0.29 

-2.5 112 *0.42 0.05 0.09  0.50 0.05 1.00  0.11 

-2 159 *0.43 0.04 0.07  0.48 0.04 0.69  0.16 

-1.5 204 0.46 0.03 0.21  0.47 0.04 0.33  0.42 

-1 251 *0.44 0.03 0.07  0.46 0.03 0.18  0.36 

-0.5 297 *0.41 0.03 0.00  0.43 0.03 0.01  0.31 

0 360 0.49 0.03 0.60  0.49 0.03 0.60  0.50 

0.5 300 0.51 0.03 0.82  0.50 0.03 0.91  0.47 

1 299 0.52 0.03 0.60  0.48 0.03 0.60  0.23 

1.5 254 0.50 0.03 1.00  0.47 0.03 0.38  0.27 

2 190 0.54 0.04 0.31  0.51 0.04 0.88  0.27 

2.5 148 0.52 0.04 0.62  0.45 0.04 0.25  0.12 

3 124 0.54 0.04 0.37  0.48 0.05 0.59  0.16 

3.5 77 *0.64 0.06 0.01  *0.61 0.06 0.05  0.37 

≥  4 137 *0.64 0.04 0.00  0.49 0.04 0.84  0.01 
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Table X: Regression (5) 

Dependent Variable: Winning Proportion of Bets at Open 

 Point Spreads  Point Totals 

 NFL College  NFL College 

Intercept 0.496 0.503  0.534 0.486 

 (0.018) (0.012)  (0.026) (0.021) 

Line Change ***0.027 ***0.038  ***0.043 **0.011 

 (0.007) (0.005)  (0.011) (0.005) 

n 17 17  17 17 

  

 

Table XI: Regression (6) 

Dependent Variable: Winning Proportion of Bets at Close 

 Point Spreads  Point Totals 

 NFL College  NFL College 

Intercept 0.507 0.515  0.502 0.490 

 (0.020) (0.014)  (0.023) (0.011) 

Line Change -0.001 **0.012  -0.001 0.002 

 (0.008) (0.006)  (0.010) (0.004) 

n 17 17  17 17 

  


