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INTRODUCTION 

In this thesis, we will practice  correlation and regression analysis for 

oxygen consumption with the help of other variables, such as: Run Time, Age, 

Weight, Run Pulse, Rest Pulse, Maximum Pulse and Performance. Also we 

will predict Oxygen Consumption using given variables. 

Correlation statistics measure the strength of the linear relationship 

between two continuous variables. Two variables are correlated if there is 

a linear association between them. A common correlation statistic used for 

continuous variables is the Pearson correlation coefficient, denoted r, ranges 

between -1 and +1 and quantifies the direction and strength of the linear 

association between the two variables. 

 

Regression analysis is a widely used technique which is useful for 

evaluating multiple independent variables.  Multiple linear regression analysis 

is an extension of simple linear regression analysis, used to assess the 
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association between two or more independent variables and a single continuous 

dependent variable. The multiple linear regression equation is as follows: 

, 

Y – the dependent variable  

a – the intercept, also can be represented as b0 

b1 – bp  – the slope of the line 

X1, X2, Xn – used for multiple regression  

The a and b can be found by following formulas: 

 

The coefficient of determination, denoted R
2
 or r

2
and pronounced "R 

squared", is the proportion of the variance in the dependent variable that is 

predictable from the independent variable(s). 

 The total sum of squares (proportional to the variance of the data), the 

analyst takes the predicted Y value and subtracts the average actual value:  

 

 The sum of squares of residuals, also called the residual sum of squares:  

 

https://en.wikipedia.org/wiki/Total_sum_of_squares
https://en.wikipedia.org/wiki/Variance
https://en.wikipedia.org/wiki/Residual_sum_of_squares
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 The most general definition of the coefficient of determination is   

 

DATA 

The data we used is Fitness table, with 31 observations and  6 values 

as: Oxygen Consumption, Run Time, Age, Weight, Run Pulse, Rest Pulse, 

Maximum Pulse and Performance. 
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CORRELATION ANALYSIS 

In this program, it’s possible to take a real data and see correlation of oxygen 

consumption with all variables on SAS: 

proc corr data=statdata.fitness rank 

     plots(only)=scatter(nvar=all ellipse=none); 

   var RunTime Age Weight Run_Pulse 

       Rest_Pulse Maximum_Pulse Performance; 

   with Oxygen_Consumption; 

   title "Correlations and Scatter Plots with 

Oxygen_Consumption"; 

run; 

title; 
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In this  table we see Oxygen_Consumption variable is used as x and others as 

y. 

In the following program, it’s possible to see correlation of all variables with 

the all variables as a matrix, it’s means we take all variables as x and all 

variables as y too , on SAS: 

ods graphics on / imagemap=on; 

proc corr data=statdata.fitness nosimple 

     plots=matrix(nvar=all histogram);  

   var RunTime Age Weight Run_Pulse 

       Rest_Pulse Maximum_Pulse Performance; 

   id name; 
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   title "Correlation Matrix and Scatter Plot Matrix of 

Fitness Predictors"; 

run; 

title; 

 

 

This table represents all correlations between variables. 

We can see that Oxygen Consumption has strong positive correlation 

with performance (noticed by green) because it has more than 0.5 correlation 

coefficient;  Age,  Run Pulse and Rest Pulse have weak negative (orange), 

Weight and Minimum Pulse have about to no correlation (yellow), and 

oxygen Consumption with Run Time strong negative correlation (red). 
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MULTIPLE REGRESSION ANALYSIS 

In this program, let’s take a look an example of multiple regression using fitness 

data set on SAS: 

proc reg data=statdata.fitness; 

   model Oxygen_Consumption = RunTime Age 

Weight Run_Pulse 

       Rest_Pulse Maximum_Pulse Performance; 

   title 'Regression of Fitness on All Predictors'; 

run; 

quit; 

title; 
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In our case, R-Squared (blue)  is total 85%.– It’s mean our predicted values 

are true as like table for 85 percent. 

Intercept – is our a, and it is – 131.78249 

The slope of the line – or also it is X1, X2, X3, X4, X5, X6, X7 . 

Equation will be represented as follows: Y= 131.78 - 3.86*xruntime – 0.46*xage - 

0.058*xweight - 0.36*xrunpulse – 0.015*xrestpulse +0.3*xmaxpulse – 0.126*xperformance 
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PREDICT OXYGEN CONSUMPTION WITH THE HELP OF OTHER 

VARIABLES 

In this program, we can predict oxygen consumption with the help of other 

variables predictors using fitness data set on SAS: 

data need_predictions; 

   infile datalines dlm='/'; 

   input RunTime Age Weight Run_Pulse  Rest_Pulse 

Maximum_Pulse Performance; 

   datalines; 

8.17/42/68.15/166/40/172/90 

8.63/38/81.87/170/48/186/94 

10.00/51/60/140/60/180/80 

; 

run; 

data predoxy; 

   set need_predictions  

       statdata.fitness; 

run; 

proc reg data=predoxy; 

   model Oxygen_Consumption=RunTime Age Weight Run_Pulse 
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       Rest_Pulse Maximum_Pulse Performance / p; 

   id RunTime Age Weight Run_Pulse 

       Rest_Pulse Maximum_Pulse Performance; 

   title 'Oxygen_Consumption=RunTime with Predicted Values'; 

run; 

quit; 

title; 

 

 

Here we can see input values (green) and predicted value (red). 

Equation will be represented as follows: Y= 131.78 – (3.86*10)  – (0.46*51)  - 

(0.058*60) – (0.36*140) – (0.015*60) + (0.3*180)  – (0.126*80)  = 58.6825 
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58.6825 – the predicted oxygen consumption for specific input values, 

calculated by SAS. 

CONCLUSION 

In this thesis, we finalize that using correlation and regression analysis, 

we can analyze relationship between values. Correlation statistics measure the 

strength of the linear relationship between two continuous variables  in 

numerical form. Two variables are correlated if there is a linear association 

between them, denoted r, ranges between -1 and +1 and quantifies the 

direction and strength of the linear association between the two variables.  

Regression analysis is a set of statistical processes for estimating the 

relationships among variables. It includes many techniques for modeling and 

analyzing several variables, when the focus is on the relationship between 

a dependent variable and one or more independent variables (or 'predictors'). It 

is useful for evaluating multiple independent variables.  Multiple linear 

regression analysis is an extension of simple linear regression analysis, used to 

assess the association between two or more independent variables and a single 

continuous dependent variable. 

During the analysis, we saw how the correlation and multiple regression 

is works, using fitness data set observations examine relationship of their 

values. Find out why Oxygen Consumption of person and it’s performance has 

strong positive dependence and others has  negative dependence. 

 

 

 

 

https://en.wikipedia.org/wiki/Dependent_variable
https://en.wikipedia.org/wiki/Independent_variable

