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	We are interested in identifying which college football quarterback (QB) statistics (stats) can predict that player’s future success in the National Football League (NFL) as measured by NFL winning percentage (WP) and quarterback rating (QBR). Our initial assumption is that college football QB stats have predictive power for that player’s NFL stats. However, we are also aware that these stats may simply be drivers of draft ranking, and could therefore have little to do with actual NFL performance. 
	For our data set, we gathered key stats on QBs who have played the majority of their games in the NFL after the year 2000. We chose this cutoff because of increased importance of passing to offense in professional football since the late-1990s. We also limited our data set to players who have started 8 games or more in the NFL over this time. We chose this cutoff in order to get better data on winning percentage and QBR under normal game conditions. Many backup QBs are put into games with lopsided scores to prevent injury to the starting QB; because the backup’s job is to run the game clock out rather than to win, they don’t generate any meaningful statistics under normal game conditions and shouldn’t be included in the model. We gathered data from a variety of sources, including TotalFootballStats.com, Pro-Football-Reference.com, Sports-Reference.com, NFL.com, CBSSports.com, and ESPN.com. We used all of the publicly available statistics available to us. Our data fell into several categories: NFL Passing Statistics (Career), NFL Rushing Statistics (Career), NFL Winning Percentage (Career), College Passing Statistics (Career), College Rushing Statistics (Career), College Passing Statistics (Best Season), College Rushing Statistics (Best Season), Heisman Trophy Voting Position (Best Season), College Football Team, College Football Conference, Height and Weight at time of NFL Draft, and NFL Combine Testing Results. 
For the following multiple regression outputs, we utilized stepwise procedures, particularly, a backward elimination approach.
I. Our first goal was to assess the relationship between WP and QBR. In assessing the statistical output below, we concluded the following:

Basically, we wanted to see if we could find NFL passing statistics that were correlated with winning percentage. There are two that are statistically significant: AY/A and QBR. What we proved there is that there are statistics within the professional sample set that can be used to predict winning percentage. 

II. Our second goal was to assess what college stats affect WP in the NFL for the QB position. Our steps are outlined below: 

i. Ran an initial regression (with NFL WP as the dependent variable) with college career and best stats added for an initial R^2 (44.5%) & Adjusted R^2 (31.8%)

ii. Removed coefficients (independent college stats variables) with very high VIF, or collinearity (above 5), and near-zero t-stats (low predictive power) (see Exhibit 1)
a. Best Pass Completion
b. Best Pass Attempts
c. Best Rush Attempts
d. Best Passer Rating
e. Best Rush Yards
f. Best Pass Yards
g. Career Rush Avg
h. Best Pass TD
i. Select Conferences

iii. Ran another regression for an R^2 (34.9%) & Adjusted R^2 (28.2%)

iv. Removed ALL t-stats within the range of -1.5 to +1.5

v. Ran another regression for an R^2 (34.9%) & Adjusted R^2 (28.2%)

vi. Removed ALL t-stats within the range of -1.96 to +1.96
a. Select Conferences
b. Career Pass Attempts
c. Career Pass %
d. Career Rush TDs

vii. Ran a final regression for an R^2 (26.6%) & Adjusted R^2 (23.8%)
Appendix: Exhibit 2

viii. In assessing the statistical output below, we concluded the following:
· The IND and Big South conferences are indicators of poor WP in the NFL
· Heisman votes/ranking and best year’s rushing avg are indicators of strong WP in the NFL

III. Our third goal was to assess what college stats affect QBR in the NFL for the QB position. Our steps are outlined below: 

i. Ran an initial regression (now with NFL QBR as the dependent variable) with college career and best stats added for an initial R^2 (43.1%) & Adjusted R^2 (24.1%)

ii. Removed coefficients with VIF>5 or very low t-stats
a. Career Rush Avg
b. Best_Pass_Comp
c. Best_Pass_Attempt
d. Best Pass Rate
e. Best Rush Yards
f. Best Pass Yds
g. Best Pass %
h. Best Rush TD
i. Best Pass TD

iii. Ran another regression for an R^2 (31.0%) & Adjusted R^2 (26.9%)

iv. Removed ALL t-stats within the range of -1.5 to +1.5
a. Select Conferences
b. Career Pass Interceptions
c. Career Rush TD
d. Draft Pick Num
e. Best Pass Y/A
f. Best Pass Int
g. Best Rush Att
h. Best Rush Avg

v. Ran a final regression for an R^2 (28.9%) & Adjusted R^2 (25.5%)

vi. Removed ALL t-stats within the range of -1.96 to +1.96
a. Select Conferences

vii. In assessing the statistical output below, we concluded the following:
· The OHV conference is an indicator of strong QBR in the NFL
· Career pass %, Heisman votes and best year’s rushing are all indicators of strong QBR in the NFL
· Career passer rating is a slight indicator of poor QBR in the NFL

IV. Our final goal was to challenge our initial assumption that college stats may assess NFL success at the QB position, according to the WP or QBR metrics. Therefore, we assessed what college stats affect draft pick to consider if there are any biases toward certain college stats that may have influenced current draft ranking, however, which may not necessarily affect future NFL career stats. Our steps are outlined below:

i. Ran an initial regression (now with Draft Pick as the dependent variable) with college career and best stats added for an initial R^2 (53.0%) & Adjusted R^2 (39.6%)

ii. Removed coefficients with VIF>5 or very low t-stats
a. Career Rush Avg
b. Best Pass Completions
c. Best Pass Attempts
d. Best Rush Yards
e. Career Rush TD
f. Best pass yards
g. Best Pass Interceptions
h. Career Pass %

iii. Ran another regression for an R^2 (45.5%) & Adjusted R^2 (40.5%)

iv. Removed ALL t-stats within the range of -1.5 to +1.5
a. Select Conferences
b. Best Pass Y/A
c. Best Rush Attempt
d. Best Rush TD
e. Conf ACC
f. Heisman Vote Best

v. Ran a final regression for an R^2 (42.5%) & Adjusted R^2 (38.5%)

vi. Removed ALL t-stats within the range of -1.96 to +1.96
a. Select Conferences

vii. In assessing the statistical output below, we concluded the following:
· The Big West, Big South, OHV and South Belt conferences tend to produce low or undrafted picks
· Career pass attempts, best year’s passer rating and best rush yards produce earlier (higher-rated) draft picks
Key Considerations:
· These outputs may incorporate only a few data points for certain independent variables (e.g. only 2 Big South observations/conference players)
· The R^2 and Adjusted R^2  may have been significantly reduced as we removed variables with low t-stats (between -1.96 to +1.96)
· We removed all variables with high collinearity (VIF>5); also check correlation table 
· We did not include NFL combine tests as independents variables because of missing data
· We removed all QBs that didn’t have most of the college stats
· You can re-run any regression step using the different tabs in the Excel sheet
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Regression Analysis: Pick_Num versus Conf_BIGWEST, Conf_BIG SOUTH, ...      The regression equation is   Pick_Num = 372 + 159 Conf_BIGWEST + 198 Conf_BIGSOUTH + 197 Conf_OHV               + 205 Conf_SBELT  -   0.0577 Career_Pass_Att  -   1.49 Best_Pass_Rate               -   8.93 Best_Rush_Avg       Predictor            Coef  SE Coef        T      P    VIF   Constant           371.95    63.28   5.88  0.000   Conf_BIGWEST       159.15    59.32   2.68  0.009  1.063   Conf_BIGSOUTH      197.75    82.51   2.40  0.018  1.037   Conf_OHV           197.17    81.19   2.43  0.017  1.005   Conf_SBELT           205.25    57.75   3.55  0.001  1.007   Career_Pass_Att   - 0.05772  0.02092   - 2.76  0.007  1.167   Best_Pass_Rate     - 1.4941   0.4478   - 3.34  0.001  1.164   Best_Rush_Avg       - 8.934    3.170   - 2.82  0.006  1.094       S = 80.6296   R - Sq = 42.5%   R - Sq(adj) = 38.5%       Analysis of Variance     Source           DF       SS     MS      F      P   Regression        7   485280  69326  10.66  0.000   Residual Error  101   656614   6501   Total           108  1141894       Source           DF  Seq SS   Conf_BIGWEST      1   83913   Conf_BIGSOUTH     1   15456   Conf_OHV          1   43636   Conf_SBELT        1   89815   Career_Pass_Att   1   92463   Best_Pass_Rate    1  108369   Best_Rush_Avg     1   51628       Unusual Observations     Obs  Conf_BIGWEST  Pick_Num     Fit  SE Fit  Residual  St Resid     15          0.00    300.00  300.00   80.63      - 0.00         * X     17          0.00    300.00  304.72   57.30      - 4.72      - 0.08 X     22          0.00    300.00  105.70    8.71    194.30      2.42R     33          0.00    300.00  119.65    9.72    180.35       2.25R     39          1.00    300.00  254.08   57.98     45.92      0.82 X     40          0.00    300.00  130.03   15.17    169.97      2.15R     79          0.00    300.00  295.28   57.30      4.72      0.08 X     84          0.00    300.00  118.07   13.90    181.93        2.29R   100          0.00    300.00  117.00   13.49    183.00      2.30R   104          1.00    300.00  345.92   57.98     - 45.92      - 0.82 X   107          0.00    217.00  217.00   80.63      - 0.00         * X     R denotes an observation with a large standard ized residual.   X denotes an observation whose X value gives it large leverage.    
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Regression Analysis: W% versus Conf_IND, Conf_BIGSOUTH, ...      The regression equation is   W% = 38.8  -   18.7 Conf_IND  -   40.3 Conf_BIGSOUTH + 1.93 Heisman_Vote_Best         + 1.69 Best_Rush_Avg       Predictor              Coef  SE Coef      T      P    VIF   Constant            38.753    1.669  23.21  0.000   Conf_IND            - 18.662    7.306   - 2.55  0.012  1.013   Conf_BIGSOUTH        - 40.26    14.61   - 2.76  0.007  1.041   Heisman_Vote_Best   1.9337   0.5840   3.31  0.001  1.052   Best_Rush_Avg       1.6944   0.5573   3.04  0.003  1.083       S = 14.2512   R - Sq = 26.6%   R - Sq(adj) = 23.8%       Analysis of Variance     Source           DF       SS      MS     F      P   Regression        4   7653.3  1913.3  9.42  0.000   Residual Error  104  21122 .0   203.1   Total           108  28775.3       Source             DF  Seq SS   Conf_IND            1  1288.7   Conf_BIGSOUTH       1  1212.4   Heisman_Vote_Best   1  3275.2   Best_Rush_Avg       1  1877.0       Unusual Observations     Obs  Conf_IND       W%    Fit  SE Fit  Residual  St Resid      1      0.00  77.71  36.55    1.99     41.16      2.92R     67      1.00  41.00  37.28    7.56      3.72      0.31 X     90      1.00  27.78  16.02    7.33     11.76      0.96 X     98      1.00  20.00  28.09    7.16      - 8.09      - 0.66 X   106      1.00  10.00  17.38    7.28      - 7.38      - 0.60 X   107      0.00   8.33   8.33   14.25      - 0.00         * X   108      0.00   0.00  41.12    1.64     - 41.12      - 2.90R   109      0.00   0.00  33.67    2.67     - 33.67      - 2.41R     R denot es an observation with a large standardized residual.   X denotes an observation whose X value gives it large leverage.  
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Regression Analysis: Rate versus Conf_OHV, Career_Pass_Pct, ...      The regression equation is   Rate = 41.6 + 25.8 Conf_OHV + 1.13 Career_Pass_Pct  -   0.282 Career_Pass_Rate           + 1.42  Heisman_Vote_Best + 0.0518 Best_Rush_Att       Predictor              Coef  SE Coef      T      P    VIF   Constant              41.58    12.20   3.41  0.001   Conf_OHV             25.761    9.447   2.73  0.008  1.052   Career_Pass_Pct      1.1346   0.2583   4.39  0 .000  1.735   Career_Pass_Rate    - 0.28160  0.08445   - 3.33  0.001  2.031   Heisman_Vote_Best    1.4249   0.3955   3.60  0.000  1.165   Best_Rush_Att       0.05180  0.02326   2.23  0.028  1.113       S = 9.16900   R - Sq = 28.9%   R - Sq(adj) = 25.5%       Analysis of  Variance     Source           DF        SS      MS     F      P   Regression        5   3523.06  704.61  8.38  0.000   Residual Error  103   8659.27   84.07   Total           108  12182.33       Source             DF   Seq SS   Conf_OHV            1   357.34   Career_Pass_ Pct     1  1300.04   Career_Pass_Rate    1   293.84   Heisman_Vote_Best   1  1154.89   Best_Rush_Att       1   416.95       Unusual Observations     Obs  Conf_OHV     Rate     Fit  SE Fit  Residual  St Resid      1      0.00   96.600  75.767   1.440    20.833      2.30R       5      0.00   95.700  76.452   1.276    19.248      2.12R     12      0.00  102.400  83.658   2.855    18.742      2.15R     15      1.00   95.600  95.600   9.169     - 0.000         * X     39      0.00   87.500  69.106   2.271    18.394      2.07R     68      0.00    85.300  80.698   4.650     4.602      0.58 X     99      0.00   50.000  68.265   2.717    - 18.265      - 2.09R   106      0.00   58.400  77.022   1.285    - 18.622      - 2.05R     R denotes an observation with a large standardized residual.   X denotes an observation whos e X value gives it large leverage.    


