Introduction:
This project is on Cricket, a sport.  The purpose of this project is to determine the number of runs scored by Sachin Tendulkar in an year in test match cricket.  Sachin is a batsman from India and has been playing cricket for over two decades now at the international level holding almost all the major cricketing records for batting.
The data was collected from the websites of one of the biggest broadcasters of cricket, ESPN.  The data can be found at http://stats.espncricinfo.com/ci/engine/player/35320.html?class=1;template=results;type=batting
For any batsman the number of runs scored in an year depends on a lot of factors which include, the number of matches played in an year, the number of innings played in an year, the number of half centuries and centuries made in an year, if he is playing at home or away.  Since Sachin has been playing for over two decades now and has played lots of cricket the credibility of the results will be good.

Initially this project will consider all the variables which might influence the number of runs scored in an year, which include, number of innings, number of not outs, number of half centuries, number of centuries, number of zero runs scores and the highest score made in that year.
It might seem redundant to consider the number of innings played, since it might be a logical conclusion that the more innings is played the more runs is scored.  This might not be true in cricket typically, because in cricket, the matches are played away from home also just like other sports, but the playing conditions are very critical.  The playing conditions, pitch conditions are immensely different in different countries.  So for a batsman who does not score much runs at all when playing away, this parameter will have an influence in predicting the number of runs scored in an year.  Though in this case also more innings means at least some more runs but the influence of it is very important. 
Variables:
Y = Total Runs scored in an year
X1 = Number of innings played in an year
X2 = Number of Not Out’s (NO) in an year
X3 = Highest score made in an year
X4 = Number of Centuries
X5 = Number of half centuries
Regression Analysis

Five Variable Equation:

Y = 25.546 X1 – 6.931 X2 + 1.589 X3 + 65.675 X4 + 46.439 X5 – 175.581
	Regression Statistics

	Multiple R
	0.986457265

	R Square
	0.973097935

	Adjusted R Square
	0.96413058

	Standard Error
	69.30447804

	Observations
	21


	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	-173.5813255
	57.2755774
	-3.030634231
	0.008429854

	Innings
	25.54621458
	4.708799364
	5.425207703
	7.0266E-05

	NO
	-6.931468249
	15.21594434
	-0.4555398
	0.655245736

	HS
	1.589394064
	0.50348634
	3.156776932
	0.006515417

	Centuries
	65.67496396
	24.90635476
	2.636875793
	0.018674501

	Half Centuries
	46.43950768
	10.61452751
	4.375089484
	0.000543364


The working of this can be seen in the attached excel file in the tab “5 Para Reg”.
It was quiet expected that the number of centuries made in an year will have a high impact on the number of runs scored in an year.  Again it is to be noted that just by knowing the number of centuries, we do not know much runs exactly were scored in that innings, so it is an important variable.  The next important variable is the number of half centuries.  
Coming back to the impact of number of innings played on the total number of runs scored in an year which I explained in the previous section, this project now tries to understand how this impacts.  In the attached excel it can be seen that overall in all the 21 years Sachin has played cricket, his yearly average runs scored per inning has been above 50, though in a few years it was less.  Overall in his entire career average is 55 per innings.  The regression results shows that with other parameters constant every innings he plays the total number of runs scored increases only by 25.  This clearly suggests that the number of runs scored away and at home has a bearing on the total runs scored in an year.  

One more important observation is that for the number of NO in an year.  The regression result shows that it has a negative impact on the number of runs scored in a year.  This is very unlikely.  When I did a closer investigation of the data to find out the reason, I noticed that in a few years where he scored one of his highest number of runs in an year, the number of NO were less and in one particular where he scored 915 runs his number of NO that year was the highest at 5.  This could be a reason why the regression results might not be very indicative of the true fact.  Hence for this study I will leave out that parameter from here.
The HS scored by Sachin also has a minimal impact on the total runs scored in a year.  With other parameters constant, an increase in the HS by one run increases the total runs scored in a year by 15 runs.  So this does not influence much and we will leave out this parameter too from here.

The R2 is very high at 0.97 and the adjusted R2 is at 0.96 which is a clear indication of that this model is very robust.  Never the less I will now analyse the regression after dropping the parameters NO.
Four Variable Equation:

Y = 25.417 X1 + 1.53 X3 + 65.259 X4 + 46.057 X5 – 171.054
	Regression Statistics

	Multiple R
	0.9862686

	R Square
	0.97272576

	Adjusted R Square
	0.9659072

	Standard Error
	67.5663493

	Observations
	21


	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	-171.05411
	55.5765721
	-3.0778097
	0.007207076

	Innings
	25.4170772
	4.58237782
	5.54670046
	4.42309E-05

	HS
	1.53050745
	0.47440506
	3.22616174
	0.005279222

	Centuries
	65.2590482
	24.2653928
	2.68938767
	0.016118418

	Half Centuries
	46.05757
	10.3159861
	4.46467934
	0.000391107


The working of this can be seen in the attached excel file in the tab “4 Para Reg”.

This time almost all the parameters have a good impact on the total runs scored in a year.  It is now important to understand how this model is better or worse than the previous model.  The R2 has dropped marginally but it is still high.  It is important to note that the adjusted R2, which takes into account that simpler models with fewer explanatory variables should be preferred, has now increased marginally.  This suggests that this model has more explanatory power.  This current model is also to be preferred because all explanatory variables are more significant at a 95% level.  Hence this model is definitely preferred over the previous one.
Since all the coefficients have a high t-statistic and significance, it can very well be concluded that this model is perfect, but the any possibility of multi-collinearity is still to be considered.  The number of half centuries and the number of centuries in all likelihood might have a high collinearity since one can make a century only after attaining a half century. 
	Correlation between Centuries and Half Centuries
	0.459790243


So, there is a high degree of correlation between number of centuries and half centuries made in a year.  This working can be seen in the attached excel sheet in the tab “Calc of Corr”
Also, it can be seen that the number of centuries has a relatively less p value compared to the other variables.
In order to have a model with as little multi-collinearity as possible, we will now try a model which ignores number of centuries.

Three Variable Equation:

Y = 33.337 X1 + 2.497 X3 + 44.833 X5 – 270.553
	Regression Statistics

	Multiple R
	0.979998

	R Square
	0.960396

	Adjusted R Square
	0.953408

	Standard Error
	78.98722

	Observations
	21


	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	-270.553
	48.48286
	-5.58039
	3.32E-05

	Innings
	33.33703
	4.104251
	8.122561
	2.97E-07

	HS
	2.49706
	0.362014
	6.897694
	2.58E-06

	Half Centuries
	44.83356
	12.04797
	3.721253
	0.001698


The working of this can be seen in the attached excel file in the tab “3 Para Reg”.

The R-square for this model has only been reduced slightly, implying the model is still powerful predictor.  The adjusted R-square has also been reduced, but this will be accepted as a consequence of reducing the multi-collinearity of the model.  

I have mentioned that the number of innings played will have a bearing on the total runs scored in a year.  But it is also important to understand if this aspect is included in the other variables, i.e. the multi collinearity between innings and HS and innings and Half Centuries.
The collinearity between innings and HS and half centuries in shown below
	Correlation between HS & Half Centuries
	0.361057252

	Correlation between Innings & Half Centuries
	0.581860499

	Correlation between Innings & HS
	0.56321248


It can be seen that the number of innings has a high collinearity with both half centuries and HS.  But the collinearity between HS and half centuries is fine.
Hence we will now try to regress without the number of innings variable

Two Variable Equation:

Y = 3.866 X3 + 92.903 X5 – 166.587
	Regression Statistics

	Multiple R
	0.898163

	R Square
	0.806697

	Adjusted R Square
	0.785219

	Standard Error
	169.5887

	Observations
	21


	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	-166.587
	100.4015
	-1.65921
	0.114395

	HS
	3.866162
	0.687867
	5.620505
	2.47E-05

	Half Centuries
	92.90304
	22.53172
	4.123212
	0.000638


The working of this can be seen in the attached excel file in the tab “2 Para Reg”.

The adjusted R2 of this model has now decreased from the 3 variable model and so has the adjusted R2.  But now the multi collinearity between the variables in very minimal.
The t-statistics is also quiet high and so is the significance level.
Overall, looking at it from a cricket point of view, a greater HS, is in a way increasing the runs scored.  Also the more the number of half centuries the more runs is added.  It should be noted that the co-efficient of half centuries is very high, which means that every additional half century Sachin scores his total runs in a year increases by 92 runs, other variable being constant.  This is because; the conversion of a half century to a century is very high for Sachin.  The number of half centuries scored by Sachin in his entire career is 54 while the number of centuries is 43.  This shows he converts his half centuries into a century most of the times.
The ANOVA analysis for this model is given below:

	 
	df
	SS
	MS
	F
	Significance F

	Regression
	2
	2160423
	1080212
	37.5591
	3.77E-07

	Residual
	18
	517685.7
	28760.32
	
	

	Total
	20
	2678109
	
	
	


It can be seen that the F statistic too is quiet high and the significance level is very close to zero.  This means that we fail to reject the null hypothesis that the coefficients of the variables are equal to zero.

This further gives us comfort that this model is a good fit and captures the effect of the independent variables on the dependent variable in a good way.

Conclusion:

The best model that predicts the total number of runs scored by Sachin in a year seems to be the two variable model on HS and number of half centuries.
Y = 3.866 X3 + 92.903 X5 – 166.587
Y = Total runs scored in an year
X3 = Highest Score (HS)
X5 = Number of half centuries
