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INTRODUCTION
It is believed, and well researched, that all species have the natural instinct to enhance the preservation of life.  The reasons as to why this is so will not be discussed here.  What will be discussed is how to enhance that preservation through prolongation.  

There are a myriad of factors that affect an individual’s life span.  This project uses statistics of 30 species which is listed in the spreadsheet.  Four factors were measured that have a significant influence on maximizing life span are gestation time (developmental period of young inside its mother), body weight, brain weight and amount of sleep per day.   

The objective of this project is to determine, using regression analysis, which of these factors represent the best predictors in determining maximum life span of any species.  In doing so, we seek to create a regression equation with the least amount of dependent variables.  This study will use the Excel Regression Add-In function to determine the best predictors among the four variables. 

DESCRIPTION OF DATA
For this analysis, I will use four independent variables and one intercept term.  The regression equation will be represented in the following form:  Y = β0 + β1X1 + β2X2 + β3X3 + β4X4  

The variables in the regression equation are defined as follows:


Y = maximum life span (measured in years)


X1 = gestation time (measured in days)


X2 = body weight (measured in kilograms)

X3 = brain weight (measured in grams)


X4 = total sleep (measured in hours per day)

This study will also include an analysis of the R-squared, adjusted R-squared, p-value, t-statistic, and residual variation in order to determine which among the 4 variables will best represent the model.  
REGRESSION ANALYSIS
A. Four-Variable Model
Fitted Equation: 
Y = 3.306 + 0.099X1 – 0.021X2 + 0.017X3 + 0.533X4
	Regression Statistics
	
	
	
	
	

	Multiple R
	0.828514
	
	
	
	
	

	R Square
	0.686436
	
	
	
	
	

	Adjusted R Square
	0.636266
	
	
	
	
	

	Standard Error
	12.54708
	
	
	
	
	

	Observations
	30
	
	
	
	
	

	
	
	
	
	
	
	

	ANOVA
	
	
	
	
	
	

	 
	Df
	SS
	MS
	F
	Significance F
	

	Regression
	4
	8615.883
	2153.971
	13.68215
	4.84685E-06
	

	Residual
	25
	3935.732
	157.4293
	
	
	

	Total
	29
	12551.61
	 
	 
	 
	

	
	
	
	
	
	
	

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

	Intercept
	     3.306 
	11.40624
	0.289818
	0.774345
	-20.18584957
	26.79732

	gestation time (days)
	     0.099 
	0.036807
	2.6981
	0.012312
	0.023503575
	0.175115

	body weight(kg)
	    (0.021)
	0.005248
	-3.91152
	0.000622
	-0.031334317
	-0.00972

	brain weight(g)
	     0.017 
	0.006713
	2.523298
	0.018356
	0.00311307
	0.030763

	total sleep (hrs/day)
	     0.533 
	0.732847
	0.726861
	0.474063
	-0.976648627
	2.042004


In this four-variable model, the following variables exhibit significance in predicting maximum life span: gestation time (days), body weight (kg), brain weight (g) and total sleep (hrs/day).  Most of the dependent variables have low p-values and t statistics that are well above the 95% confidence level.  Total sleep time has a p-value of 0.474 which tells us that 47% of the t distribution lies outside of the 95% significance level.  This variable will be removed in order to attempt to create a more accurate regression model.  
The R-square is 0.686436 and the Adjusted R-square is 0.636266.  These numbers aren’t very high but are reasonable.  
B. Three-Variable Model

Fitted Equation: 
Y = 11.144 + 0.080X1 – 0.021X2 + 0.019X3 

	Regression Statistics
	
	
	
	
	

	Multiple R
	0.824506
	
	
	
	
	

	R Square
	0.67981
	
	
	
	
	

	Adjusted R Square
	0.642865
	
	
	
	
	

	Standard Error
	12.43275
	
	
	
	
	

	Observations
	30
	
	
	
	
	

	
	
	
	
	
	
	

	ANOVA
	
	
	
	
	
	

	 
	df
	SS
	MS
	F
	Significance F
	

	Regression
	3
	8532.709
	2844.236
	18.40057
	1.3E-06
	

	Residual
	26
	4018.906
	154.5733
	
	
	

	Total
	29
	12551.61
	 
	 
	 
	

	
	
	
	
	
	
	

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

	Intercept
	    11.144 
	3.684747
	3.024226
	0.005549
	3.569403
	18.71762

	gestation time (days)
	     0.080 
	0.025094
	3.183868
	0.00375
	0.028314
	0.131475

	body weight(kg)
	    (0.021)
	0.005167
	-4.05542
	0.000405
	-0.03158
	-0.01033

	brain weight(g)
	     0.019 
	0.006276
	2.956225
	0.006544
	0.005653
	0.031455


In this three-variable model, the following variables exhibit significance in predicting maximum life span: gestation time (days), body weight (kg) and brain weight (g).  All of the dependent variables have low p-values and most t statistics that are well above the 95% confidence level.  Brain weight has the highest a p-value of 0.006544.  This variable will be removed in order to attempt to create a more accurate regression model.  
The R-square is 0.67981 and the Adjusted R-square is 0.642865.  These numbers aren’t very high but are reasonable.  

C. Two-Variable Model
Fitted Equation: 
Y = 8.217 + 0.126X1 – 0.008X2
	Regression Statistics
	
	
	
	
	

	Multiple R
	0.756429
	
	
	
	
	

	R Square
	0.572185
	
	
	
	
	

	Adjusted R Square
	0.540495
	
	
	
	
	

	Standard Error
	14.10249
	
	
	
	
	

	Observations
	30
	
	
	
	
	

	
	
	
	
	
	
	

	ANOVA
	
	
	
	
	
	

	 
	Df
	SS
	MS
	F
	Significance F
	

	Regression
	2
	7181.851
	3590.926
	18.05573
	1.05E-05
	

	Residual
	27
	5369.763
	198.8801
	
	
	

	Total
	29
	12551.61
	 
	 
	 
	

	
	
	
	
	
	
	

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

	Intercept
	     8.217 
	4.025987
	2.041077
	0.051129
	-0.04329
	16.47799

	gestation time (days)
	     0.126 
	0.022411
	5.605487
	6.02E-06
	0.079642
	0.171611

	body weight(kg)
	    (0.008)
	0.003006
	-2.6087
	0.014635
	-0.01401
	-0.00167


In this two-variable model, the following variables exhibit significance in predicting maximum life span: gestation time (days) and body weight (kg).  All of the dependent variables have low p-values.  Body weight has the highest p-value of 0.014635.  This variable will be removed in order to attempt to create a more accurate regression model.  

The R-square is 0.572185 and the Adjusted R-square is 0.540495.  We notice that these statistics decrease as the number of dependent variables decrease.  
D. One-Variable Model

Fitted Equation: 
Y = 12.467 + 0.083X1 

	Regression Statistics
	
	
	
	
	

	Multiple R
	0.681436
	
	
	
	
	

	R Square
	0.464355
	
	
	
	
	

	Adjusted R Square
	0.445225
	
	
	
	
	

	Standard Error
	15.49563
	
	
	
	
	

	Observations
	30
	
	
	
	
	

	
	
	
	
	
	
	

	ANOVA
	
	
	
	
	
	

	 
	Df
	SS
	MS
	F
	Significance F
	

	Regression
	1
	5828.41
	5828.41
	24.27346
	3.39E-05
	

	Residual
	28
	6723.205
	240.1145
	
	
	

	Total
	29
	12551.61
	 
	 
	 
	

	
	
	
	
	
	
	

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

	Intercept
	    12.467 
	4.045356
	3.081851
	0.004583
	4.18065
	20.75372

	gestation time (days)
	     0.083 
	0.016841
	4.926811
	3.39E-05
	0.048474
	0.117468


In this one-variable model, gestation time is used to exhibit significance in predicting maximum life span.  It has a very low p-value with its t statistic being significantly higher than the 95% confidence level.  

The R-square is 0.464355 and the Adjused R-square is 0.445225.  We notice that these statistics decrease as the number of dependent variables decrease.  

CONCLUSION

The goal is to create a regression equation with the least amount of variables and maximum accuracy of fit.  Therefore, we analyze regression equations with a varying number of independents to see which is least impacted from the previous model.  The previous model would be one that has one more variable than the subject model.  Below is a summary of the R-square and Adjusted R-square in each regression analysis. 

	 
	 
	 
	% Impact
	% Impact

	 
	R Square
	Adjusted R Square
	R Square
	Adjusted R Square

	Four-Variable Model
	              0.686 
	                     0.636 
	 
	 

	Three-Variable Model
	              0.680 
	                     0.643 
	-1.0%
	1.0%

	Two-Variable Model
	              0.572 
	                     0.540 
	-15.8%
	-15.9%

	One-Variable Model
	              0.464 
	                     0.445 
	-18.8%
	-17.6%


As you can see from the table, the thee-variable model would be the best model to use for various reasons.  The first reason is that it has the highest adjusted R square of all models.  This says that the 68% of the total variation in the dependent variable can be explained by the dependent variables.  Also, the unadjusted R square of the three-variable model isn’t far below the four-variable model.  The second reason is that the three-variable shows the least amount of impact from the previous model (four-variable model) which says that the relationship between the dependent and independent variables are not much affected by removing the least significant variable.  

Conclusively, the three-variable best predicts the maximum life span of a species.  Please recall the three-variable model:  Y = 11.144 + 0.080X1 – 0.021X2 + 0.019X3
where
Y = maximum life span (measured in years)


X1 = gestation time (measured in days)


X2 = body weight (measured in kilograms)


X3 = brain weight (measured in grams)
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