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Finding a Way to Predict NFL Scores in 2009 and How the Results May Trick You!
Research Question


The research question for the study that was conducted was “Was there a point in the 2009 NFL Season where someone who bets on NFL games would have had a better chance of winning because of patterns in the data?” The researcher wanted to find out if at a certain week in the 2009 NFL season, there was a correlation between the predicted spread by the Las Vegas odds makers and the actual spread of the games, for the weeks leading up to that week and the weeks to follow that week. The researcher tried to find a relationship between weeks 1-5 vs. weeks 6-17, weeks 1-8 vs. 9-17, weeks 1-10 vs. 11-17, weeks 1-12 vs. weeks 13-17, and weeks 1-14 vs. 15-17. If there was a clear relationship between the difference of the actual spread and the predicted spread there would have been a logical way for someone who bets on NFL games to make money in 2009. It was expected that there would be a stronger relationship in the data as the independent variable grew from weeks 1-5 to weeks 1-8 to weeks 1-10 etc. because it was expected that as the season went on the odds makers would be better at predicting the spread. If the odds makers got better at predicting the spreads by seeing how each individual team did in their previous games, there would be a stronger correlation in the data. With a strong correlation in the data, it would be easier for betters to bet correctly on games. 
How the study was conducted

 
The websites http://www.footballlocks.com/nfl_point_spreads.shtml and http://www.profootball-fans.com/nfl/nfl-scores.html were used to collect data for all 512 NFL games in 2009. Fathom was used to organize the data. The data found on the web was organized into a collection in five columns: team, week, actual spread, predicted spread, and difference between the actual and predicted spread. The researcher first started with week five and tried to see if there was a relationship between the predicted spread by the Las Vegas odds makers and the actual spread of the game. This was done using the steps below. The average difference between the actual spread and the predicted spread for each NFL team for the first five weeks of the season was plotted on the horizontal axis. The average difference between the actual spread and the predicted spread for each NFL team for weeks six through week seventeen (the last week of the season) was plotted on the vertical axis. A list squares regression line was then added to the data in order to see if there was a relationship between the data and a test of correlation was done. This process was repeated four times to try to find a relationship between weeks 1-8 vs. 9-17, weeks 1-10 vs. 11-17, weeks 1-12 vs. weeks 13-17, and weeks 1-14 vs. 15-17.
The data from all 512 games was organized into a table like the one shown. The table below shows scores for only sixteen games but the results for all 512 games of the 2009 season can be seen in the addendum.
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Cardinals 1 5 -4 -9

Colts 1 6.5 2 -4.5

Bengals 1 4.5 -5 -9.5

Browns 1 -4 -14 -10

49ers 1 -5 4 9

Bills 1 -13 -1 12

Chargers 1 10.5 4 -6.5

Bears 1 -4.5 -6 -1.5

Broncos 1 -4.5 5 9.5

Buccane... 1 -5.5 -13 -7.5

Chiefs 1 -13 -14 -1

Cowboys 1 5.5 13 7.5

Dolphins 1 -4 -12 -8

Eagles 1 2.5 28 25.5

Falcons 1 4 12 8

Giants 1 6.5 6 -0.5

Jaguars1-6.5-24.5


The data was summarized in a summary table for every team for week 1-5 to get a summary of basic statistics for each individual team for weeks 1-5. The same was done for weeks 6-17. This example only shows five teams for weeks 1-5 but the complete summary tables can be seen in the addendum.
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From these summary tables, new tables were made separately with the data from the summary tables for weeks 1-5 and weeks 6-17. This new table is an example of the one made for weeks 1-5. S1 is the column that where the mean of the difference between the actual spread and predict spread for the given team, which is being examined in the study, can be found. The same table was made for weeks 6-17. The complete tables can be seen in the addendum.
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difference 49ers 2.8 5 23.1533 10.3545

difference Bears 5.375 4 6.52399 3.262

difference Bengals 4 5 10.2347 4.57712

difference Bills -5.7 5 16.2773 7.27942

difference Broncos 12.1 5 5.3549 2.39479

difference Browns -6.7 5 12.148 5.43277

difference Buccane... -6.3 5 8.563 3.82949

difference Cardinals -2 4 18.2026 9.10128

difference Chargers -3 4 5.40062 2.70031


From these two tables for weeks 1-5 and weeks 6-17, the means were combined in a new table with characterized by teams, the average difference between actual spread and predicted spread for each team for week 1-5, and one column for the average difference between the actual and predicted spread for week 6-17; as seen below. This only shows the first nine teams but the complete table can be seen in the addendum.
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49ers 3.27273 2.8

Bears -4.95833 5.375

Bengals -1.31818 4

Bills 1.68182 -5.7

Broncos -4.68182 12.1

Browns -0.136364 -6.7

buccane... 0.772727 -6.3

Cardinals 0.75 -2

Chargers 8.04167 -3

Chiefs -0.136364 -4


The mean of the differences of actual minus predicted spreads for weeks 1-5 was put on the horizontal axis of a scatter plot because it is the independent variable. The mean of the differences of actual minus predicted spreads for weeks 6-17 was put on the Y axis because it is the dependent variable. A least squares regression line was then added to the scatterplot.
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 A test of correlation was then done as seen below with the null hypothesis being the population correlation is zero and the alternative hypothesis being the population correlation is less than zero.
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Test Correlation

First Attribute (numeric): wk1to5

Second Attribute (numeric): wk6to17

 Sample count: 32



The observed correlation between wk1to5 and wk6to17 is -

0.279371



Null hypothesis: The population correlation is 0.

Alternative hypothesis: The population correlation is less than  0.



The test statistic, Student's t, is -1.594. There are 30 degrees of 

freedom (two less than the sample size).



If it were true that the correlation of were equal to 0 (the null 

hypothesis), and the sampling process were performed repeatedly, 

the probability of getting a value for Student's t this small or 

smaller  would be 0.061.


This whole process was repeated four more times for weeks 1-8 vs. 9-17, weeks 1-10 vs. 11-17, weeks 1-12 vs. weeks 13-17, and weeks 1-14 vs. 15-17

Summary of the statistics 
Here is the test of correlation results for the five different sets of data. 


Null Hypothesis: The population correlation is zero.


Alternative Hypothesis: The population correlation is less than zero.

	Weeks Compared
	Degrees of Freedom
	observed correlation
	T Statistic
	P Value

	week 1-5 vs. 6-17
	30
	-0.27937
	-1.594
	.06

	week 1-8 vs. 9-17
	30
	-0.13459
	-0.7439
	0.23

	week 1-10 vs. 11-17
	30
	-0.067
	-0.3661
	0.36

	week 1-12 vs. 13- 17
	30
	-0.08987
	-0.4942
	0.31

	week 1-14 vs. 15-17
	30
	-0.193274
	-1.079
	0.14



As you can see from these results, week 1-5 vs. 6-17 was the only test in which we could reject the null hypothesis that there is no correlation between the two variables. Therefore, we cannot conclude that there is a relationship between weeks 1-8 vs. 9-17, weeks 1-10 vs. 11-17, weeks 1-12 vs. weeks 13-17, and weeks 1-14 vs. 15-17. This is surprising because one would think that as a NFL season goes on, the odds makers whose job it is to predict the spread of NFL games would get better at predicting the spreads because they gain knowledge of each team and how good they are. This was not the case however. We can infer that there may have been some luck involved for there to be a correlation between weeks 1-5 vs. 6-17 and no correlation between the other weeks compared because it does not make sense that professional odds makers could predict the scores and there be a stronger relationship between the mean differences of actual spread minus predicted spread for each team in weeks 1-5 vs. weeks 6-17 than the other comparisons. One would expect that weeks 1-5 vs. weeks 6-17 would have the weakest relationship, not the strongest relationship.
How a better could get tricked and lose money with these results


We see in the data that week one through five had the strongest correlation with the rest of the weeks. We know this because for weeks 1-5 vs. weeks 6-17 there is the lowest P value. That tells us that it is statistically significant from the null hypothesis that the population correlation is zero. Therefore we know that there is a correlation between weeks 1-5 and weeks 6-17 but no correlation in the other weeks compared.  This does not make sense because as a season goes on, the odds makers who set the predicted spread should be able to predict spreads closer to the actual spread and there should be a stronger correlation when weeks 1-10 is compared to weeks 11-17 for example. This is not true because there is less of a correlation in weeks 1-10 vs. weeks 11-17. If a better was to collect this data and only look at the correlation between weeks 1-5 vs. weeks 6-17, he or she would think that there is a correlation in the data and it is possible to predict the scores of weeks 6-17 by looking at weeks 1-5. However, since there is no correlation between weeks 1-8 vs. 9-17, weeks 1-10 vs. 11-17, weeks 1-12 vs. weeks 13-17, and weeks 1-14 vs. 15-17, we know that it would not be likely that a better would make a lot of money if they tried to do this. The better would also have a hard time being sure of making money because although there is a correlation in the scatter plot that compares weeks 1-5 to weeks 1-17, there is very low r squared value so the points are not very close to the LSR line. Therefore, it would be hard to make a very confident prediction from the plot.
Conclusion


In conclusion, this study did not reach its goal of finding a point in the 2009 NFL Season where someone who bets on NFL games would have had a better chance of winning because of patterns in the data. There was not a strong correlation between the mean of the difference of actual minus predicted spread of NFL games for each team when compared by week. There was a correlation in week 1-5 vs. 6-17 but no correlation in any of the other weeks compared, so the correlation in weeks 1-5 vs. weeks 6-17 is believed to be by chance. There are many factors that may have contributed to there being no correlation. For example, it may be hard for the odds makers to predict the right spread of a NFL football game if a team’s starting quarterback gets injured that game. Therefore, injuries would definitely impact the results. Also, towards the end of a season if a team has no chance of making the playoffs the team may stop playing hard and lose by a lot of points. Likewise, a team may have already clinched a spot in the playoffs and they are resting their best players. Both these scenarios would impact the odds maker’s predictions making the difference between the actual spread and predict spread very high or low which would drastically impact the results of the study. If time permitted it would be very interesting to duplicate this study with different NFL seasons. It would be interesting to see if there is a correlation between the different weeks in different years. For example, this study could be duplicated for the 2006, 2007, and 2008 NFL seasons. It would be interesting to see if there was a correlation between weeks 1-5 vs. weeks 6-17, weeks 1-8 vs. 9-17, weeks 1-10 vs. 11-17, weeks 1-12 vs. weeks 13-17, and weeks 1-14 vs. 15-17. It would be interesting to see if the odds makers just had a bad year in 2009 or if there is always very little correlation. Maybe there is usually no correlation or maybe there is usually a very strong correlation. 
Addendum 
The Addendum is attached in a fathom file labeled DiChiara Stats final project correlation

In that file you can find:

· A table with all of the raw data Labeled Distribution of all Differences (check filter), this gives the results of all 512 NFL games and the results.
· A summery table that summarizes the basic statistics for each individual team for weeks 1-5, 6-17, 1-8, 9-17, 1-10, 11-17,1-12,13-17, 1-14,and 15-17. These summary tables are shaded green.

· There are tables made from these summary tables. These tables are shaded blue and they have team, s1, s2, s3, s4, and s5 as the titles for the columns. These columns are the basic statistics seen in the summary tables put into columns. These tables are made for weeks 1-5, 6-17, 1-8, 9-17, 1-10, 11-17, 1-12, 13-17, 1-14, and 15-17.

· There is graphs titled weeks 1-5 vs. weeks 6-17, weeks 1-8 vs. 9-17, weeks 1-10 vs. 11-17, weeks 1-12 vs. weeks 13-17, and weeks 1-14 vs. 15-17. These graphs compare the values for the means of the actual minus predicted means for each group of weeks.
· There are scatter plots titled weeks 1-5 vs. weeks 6-17, weeks 1-8 vs. 9-17, weeks 1-10 vs. 11-17, weeks 1-12 vs. weeks 13-17, and weeks 1-14 vs. 15-17 which are the scatter plots for the means of the actual minus predicted spread of each team for the given weeks graphed. A LSR line has been added to each Scatter plot.

· There are tests of correlation which test the correlation between weeks 1-5 vs. weeks 6-17, weeks 1-8 vs. 9-17, weeks 1-10 vs. 11-17, weeks 1-12 vs. weeks 13-17, and weeks 1-14 vs. 15-17.
