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Introduction:
In this project, value of top fifteen Formula One drivers based on 2011 Formula One Season is regressed upon total points scored by the driver in the year 2011, average career points, number of victories in 2011, total number of career victories, number of overtaking in the year 2011, popularity and age of the driver to obtain the most predictive model.  The best model is chosen keeping in view [image: image2.png]R?



 and F statistic of the model and t statistic and p-value of the explanatory variables. 
Data:
Data for the regression analysis is obtained from http://espn.sportsbox.com/en/formula1-fantasy/statistics/ and www.f1technical.net/f1db/stats and is given below:
	S.no
	Name of the driver
	Value (in millions)
	Points in 2011
	Average Career Points
	No. if victories in 2011
	Total no. of victories 
	No. of overtaking in 2011
	Popularity
	Age

	1
	Sebastian Vettel
	14.876
	392
	9.54
	11
	21
	2
	41.50%
	24

	2
	Fernando Alonso
	13.706
	257
	6.10
	1
	27
	27
	21.35%
	30

	3
	Lewis Hamilton
	13.215
	227
	8.03
	3
	17
	14
	19.90%
	26

	4
	Mark Webber
	13.151
	258
	3.76
	1
	7
	22
	14.85%
	35

	5
	Jenson Button
	12.396
	270
	3.86
	3
	12
	27
	17.11%
	31

	6
	Nico Rosberg
	9.414
	89
	2.84
	0
	0
	18
	15.31%
	26

	7
	Felipe Massa
	9.361
	118
	3.78
	0
	11
	6
	13.67%
	30

	8
	Michael Schumacher
	8.378
	76
	5.27
	0
	91
	53
	19.82%
	42

	9
	Nick Heidfeld
	6.765
	34
	1.41
	0
	0
	46
	12.88%
	34

	10
	Adrian Sutil
	5.859
	42
	1.06
	0
	0
	39
	14.07%
	28

	11
	Kamui Kobayashi
	5.528
	30
	1.63
	0
	0
	63
	27.59%
	25

	12
	Rubens Barrichello
	5.338
	4
	2.02
	0
	11
	37
	9.85%
	39

	13
	Vitaly Petrov
	4.876
	37
	1.68
	0
	0
	24
	31.32%
	27

	14
	Jaime Alguersuari
	4.433
	26
	0.67
	0
	0
	60
	9.49%
	21

	15
	Sebastien Buemi
	4.329
	15
	0.53
	0
	0
	62
	13.18%
	23


Variables and Regression Equation:

The Regression equation is given in the form of Y= [image: image4.png]a+f1Xy+P2Xo+ B3X3+ BsXs+ BsXs + BeXe+ f7X7



 and the following response and explanatory variables are used in the regression analysis:
Response variable: Y = value of the driver in millions.

Explanatory variables: [image: image6.png]


= Total number of points scored in the year 2011.                                                                                                                    [image: image8.png]


 = Average Career points of the driver.                                                                                             [image: image10.png]


= Total number of victories in the year 2011.                                                          [image: image12.png]


= Total number of career victories.                                  [image: image14.png]


= Total number of overtaking in the year 2011.                                                              [image: image16.png]


= Popularity of the driver.                                                                                                                                      [image: image18.png]


= Age of the driver.
Regression Analysis:
Model # 1 

The initial model uses all the above mentioned explanatory variables. The results are shown below:
	SUMMARY OUTPUT
	
	
	
	
	
	

	Regression Statistics
	
	
	
	
	

	Multiple R
	0.991993
	
	
	
	
	

	R Square
	0.984051
	
	
	
	
	

	Adjusted R Square
	0.968102
	
	
	
	
	

	Standard Error
	0.680326
	
	
	
	
	

	Observations
	15.000000
	
	
	
	
	

	ANOVA
	
	
	
	
	
	

	 
	df
	SS
	MS
	F
	Significance F
	

	Regression
	7.000000
	199.902214
	28.557459
	61.699998
	0.000009
	

	Residual
	7.000000
	3.239906
	0.462844
	
	
	

	Total
	14.000000
	203.142120
	 
	 
	 
	

	
	
	
	
	
	
	

	 
	Coefficients
	Standard Error
	t Stat
	P-value
	Lower 95%
	Upper 95%

	Intercept
	3.168117
	2.070991
	1.529759
	0.169927
	-1.728999
	8.065232

	X1: Points in 2011
	0.027331
	0.003443
	7.938295
	0.000096
	0.019190
	0.035472

	X2: Average Career Points
	0.631513
	0.221540
	2.850553
	0.024669
	0.107653
	1.155372

	X3: No. of Victories in 2011
	-0.416787
	0.137911
	-3.022153
	0.019327
	-0.742894
	-0.090680

	X4: Total no. of Victories
	-0.018416
	0.017227
	-1.068983
	0.320548
	-0.059151
	0.022320

	X5: No. of Overtaking in 2011
	-0.002376
	0.016429
	-0.144621
	0.889086
	-0.041224
	0.036472

	X6: Popularity
	-3.247152
	3.090429
	-1.050712
	0.328305
	-10.554856
	4.060552

	X7: Age
	0.049422
	0.047567
	1.039004
	0.333354
	-0.063055
	0.161899


The regression equation is Y=[image: image20.png]3.168 + 0.027X; + 0.631X; — 0.417X; — 0.0184X, — 0.0024X; — 3.247X, + 0.0494X;



. 
The R square of the model measures the percentage of the total sum of square explained by regression. With a value of 0.984051, this model seems to be a good predictor of the values of the driver. However, it can be observed that the p-value of the number of overtaking in 2011 is comparatively higher than other explanatory variables. Therefore, it might be reasonable to run a new regression excluding this independent variable and examine the results.

Model # 2 
	SUMMARY OUTPUT
	
	
	
	
	
	

	
	
	
	
	
	
	

	Regression Statistics
	
	
	
	
	

	Multiple R
	0.991969
	
	
	
	
	

	R Square
	0.984003
	
	
	
	
	

	Adjusted R Square
	0.972006
	
	
	
	
	

	Standard Error
	0.637337
	
	
	
	
	

	Observations
	15.000000
	
	
	
	
	

	
	
	
	
	
	
	

	ANOVA
	
	
	
	
	
	

	 
	df
	SS
	MS
	F
	Significance F
	

	Regression
	6.000000
	199.892533
	33.315422
	82.017622
	0.000001
	

	Residual
	8.000000
	3.249587
	0.406198
	
	
	

	Total
	14.000000
	203.142120
	 
	 
	 
	

	
	
	
	
	
	
	

	 
	Coefficients
	Standard Error
	t Stat
	P-value
	Lower 95%
	Upper 95%

	Intercept
	2.955224
	1.364656
	2.165544
	0.062249
	-0.191680
	6.102127

	X1: Points in 2011
	0.027376
	0.003212
	8.523168
	0.000028
	0.019969
	0.034783

	X2: Average Career Points
	0.650039
	0.169325
	3.839010
	0.004954
	0.259576
	1.040503

	X3: No. of Victories in 2011
	-0.420953
	0.126346
	-3.331755
	0.010357
	-0.712308
	-0.129599

	X4: Total no. of Victories
	-0.019977
	0.012575
	-1.588681
	0.150795
	-0.048974
	0.009020

	X6: Popularity
	-3.202720
	2.880805
	-1.111745
	0.298539
	-9.845869
	3.440428

	X7: Age
	0.052178
	0.040829
	1.277962
	0.237095
	-0.041974
	0.146329


This model excludes the number of overtaking in the year 2011. Hence, a new regression equation is Y=[image: image22.png]2.955 + 0.027X; + 0.650X; — 0.4209X; — 0.0199X, — 3.203X; + 0.0522X;



. 

The R square of the model had reduced to 0.9840; however, there is a significant increase in the F-statistic over the last model. Therefore this model may be preferred over the last one. It may be noted that the p-value of the popularity of the driver is on the higher side. Also, the absolute value of the t-statistic of this variable is smallest. It indicates that this model can be further simplified excluding this explanatory variable.

Model # 3
	SUMMARY OUTPUT
	
	
	
	
	
	

	
	
	
	
	
	
	

	Regression Statistics
	
	
	
	
	

	Multiple R
	0.990723
	
	
	
	
	

	R Square
	0.981532
	
	
	
	
	

	Adjusted R Square
	0.971272
	
	
	
	
	

	Standard Error
	0.645638
	
	
	
	
	

	Observations
	15.000000
	
	
	
	
	

	
	
	
	
	
	
	

	ANOVA
	
	
	
	
	
	

	 
	df
	SS
	MS
	F
	Significance F
	

	Regression
	5.000000
	199.390482
	39.878096
	95.665635
	0.000000
	

	Residual
	9.000000
	3.751638
	0.416849
	
	
	

	Total
	14.000000
	203.142120
	 
	 
	 
	

	
	
	
	
	
	
	

	 
	Coefficients
	Standard Error
	t Stat
	P-value
	Lower 95%
	Upper 95%

	Intercept
	2.152596
	1.173130
	1.834917
	0.099714
	-0.501208
	4.806401

	X1: Points in 2011
	0.027958
	0.003210
	8.708670
	0.000011
	0.020696
	0.035220

	X2: Average Career Points
	0.628120
	0.170363
	3.686941
	0.005021
	0.242731
	1.013508

	X3: No. of Victories in 2011
	-0.485205
	0.113817
	-4.263037
	0.002102
	-0.742676
	-0.227733

	X4: Total no. of Victories
	-0.022002
	0.012604
	-1.745639
	0.114829
	-0.050515
	0.006510

	X7: Age
	0.062799
	0.040212
	1.561684
	0.152797
	-0.028168
	0.153766


The exclusion of another explanatory variable has resulted in further reduction in the value of R square. However it is still on the higher side. Also, the value of F-statistic is increased to 95.665 indicating that this model may be given preference over the previous ones. The regression equation of this model is Y=[image: image24.png]2.1526 + 0.028X, + 0.628X; — 0.485X; — 0.022X, + 0.0628X;



 

In order to further simplify the model, it may be observed that Age may not be a very significant variable as its p-value is comparatively higher than other explanatory variables. Hence, it may be reasonable to develop another model excluding this variable.
Model # 4

	SUMMARY OUTPUT
	
	
	
	
	
	

	Regression Statistics
	
	
	
	
	

	Multiple R
	0.988194
	
	
	
	
	

	R Square
	0.976527
	
	
	
	
	

	Adjusted R Square
	0.967138
	
	
	
	
	

	Standard Error
	0.690527
	
	
	
	
	

	Observations
	15.000000
	
	
	
	
	

	ANOVA
	
	
	
	
	
	

	 
	Df
	SS
	MS
	F
	Significance F
	

	Regression
	4.000000
	198.373847
	49.593462
	104.007185
	0.000000
	

	Residual
	10.000000
	4.768273
	0.476827
	
	
	

	Total
	14.000000
	203.142120
	 
	 
	 
	

	
	
	
	
	
	
	

	 
	Coefficients
	Standard Error
	t Stat
	P-value
	Lower 95%
	Upper 95%

	Intercept
	3.912802
	0.347938
	11.245674
	0.000001
	3.137547
	4.688057

	X1: Points in 2011
	0.029097
	0.003344
	8.701701
	0.000006
	0.021646
	0.036547

	X2: Average Career Points
	0.586802
	0.179997
	3.260056
	0.008573
	0.185742
	0.987861

	X3: No. of Victories in 2011
	-0.535314
	0.116792
	-4.583469
	0.001005
	-0.795544
	-0.275085

	X4: Total no. of Victories
	-0.010510
	0.010944
	-0.960327
	0.359535
	-0.034896
	0.013875


The regression equation of this model is Y=[image: image26.png]3.913 + 0.029X, + 0.5868X; — 0.535X; — 0.0105X,



. 
 Model # 5

Another model is developed excluding total number of career victories of each driver since it seems to be the most insignificant variable in the previous model. The results are given below:
	SUMMARY OUTPUT
	
	
	
	
	
	

	
	
	
	
	
	
	

	Regression Statistics
	
	
	
	
	

	Multiple R
	0.987098
	
	
	
	
	

	R Square
	0.974363
	
	
	
	
	

	Adjusted R Square
	0.967371
	
	
	
	
	

	Standard Error
	0.688081
	
	
	
	
	

	Observations
	15.000000
	
	
	
	
	

	
	
	
	
	
	
	

	ANOVA
	
	
	
	
	
	

	 
	df
	SS
	MS
	F
	Significance F
	

	Regression
	3.000000
	197.934104
	65.978035
	139.354087
	0.000000
	

	Residual
	11.000000
	5.208016
	0.473456
	
	
	

	Total
	14.000000
	203.142120
	 
	 
	 
	

	
	
	
	
	
	
	

	 
	Coefficients
	Standard Error
	t Stat
	P-value
	Lower 95%
	Upper 95%

	Intercept
	3.994169
	0.336270
	11.877878
	0.000000
	3.254044
	4.734293

	X1: Points in 2011
	0.030193
	0.003132
	9.640571
	0.000001
	0.023300
	0.037086

	X2: Average Career Points
	0.470600
	0.132786
	3.544056
	0.004600
	0.178341
	0.762860

	X3: No. of Victories in 2011
	-0.497580
	0.109595
	-4.540184
	0.000844
	-0.738796
	-0.256364


The regression equation of this model is Y=[image: image28.png]3.994 + 0.030X; + 0.4706X; — 0.498X;,



. 

Model # 6

Another model is being developed using only two explanatory variables. The results of which are summarized below:

	SUMMARY OUTPUT
	
	
	
	
	
	

	Regression Statistics
	
	
	
	
	

	Multiple R
	0.972157
	
	
	
	
	

	R Square
	0.945089
	
	
	
	
	

	Adjusted R Square
	0.935937
	
	
	
	
	

	Standard Error
	0.964140
	
	
	
	
	

	Observations
	15.000000
	
	
	
	
	

	
	
	
	
	
	
	

	ANOVA
	
	
	
	
	
	

	 
	Df
	SS
	MS
	F
	Significance F
	

	Regression
	2.000000
	191.987337
	95.993668
	103.267273
	0.000000
	

	Residual
	12.000000
	11.154783
	0.929565
	
	
	

	Total
	14.000000
	203.142120
	 
	 
	 
	

	
	
	
	
	
	
	

	 
	Coefficients
	Standard Error
	t Stat
	P-value
	Lower 95%
	Upper 95%

	Intercept
	4.642216
	0.395430
	11.739667
	0.000000
	3.780648
	5.503783

	X1: Points in 2011
	0.036980
	0.003472
	10.650196
	0.000000
	0.029415
	0.044546

	X3: No. of Victories in 2011
	-0.386652
	0.147168
	-2.627281
	0.022086
	-0.707304
	-0.066000


It can be noted that there has been significant decrease in the value of R square. Also, F-statistic has been reduced to 103.267.

Conclusion and Recommendations:

Model 5 with the regression equation of Y=[image: image30.png]3.994 + 0.030X; + 0.4706X; — 0.498X;,



 may be considered as the best model. The R square of 0.97436 indicates that 97.43% of the variability is explained by regression which is very close to 100%. It has the highest value of the F-statistic than all the previous models. The higher value of t-statistic of the variables indicates that the slope of the regression line differs significantly from 0. The p-value of the explanatory variables is very low suggesting that total number of points scored by the Formula One driver, average career points and number of victories in 2011 are best indicators of the value of the drivers. Thus it is reasonable to reject the null hypothesis. 
Regression Analysis


VEE Student Project





This project uses Regression Analysis to determine indicators of the driver’s ranking based on the 2011 Formula One Season.








Spring 2011





xxxxx xxxxxx


REGISTRATION ID: 34101120


Spring 2011








