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Investigation of the Correlation Between Resting and after Exercise Heartbeat Rates.
Theory
The basic idea is that our bodies at rest require a particular level of oxygenation to support our cellular functions.  When we exercise, our cellular activities increase requiring more oxygen.  Our heart rate increases to increase the supply of oxygenated blood to those cells and increase the oxygenation levels.  At rest, an average heartbeat rate is about 60-88 bpm (for males of all age groups)1.  While exercising, the maximum heartbeat rate is in the order of (220 – age) in beats per minute.  Typically, we want to exercise to about 80%-90% of our maximum heartbeat to improve our heart health.
Heartbeat rate is regulated by two inputs to the sinoatrial nodes (a set of cells located on the right ventricle that supplies electrical impulses to the heart to stimulate a heartbeat).  The vagus nerve releases acetylcholine to the sinoatrial nodes to regulate at rest heartbeat rate.  The accelerants nerve releases norepinephrine to the sinoatrial nodes to increase heartbeat to supply more oxygenated blood to the body.  
Given the equations
	
And

We would certainly expect a relationship between the ratio of exercise rate / at rest rate vs age to be somewhat linear.  Likewise, since at rest heartrate is relatively constant and since after exercise heart rate is about 2 x at rest heartbeat, we probably won’t see a strong correlation between the two.  
Data
Populating our data set with data from a study at the University of Sheffield2
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Data Analysis
The following plot shows the relationship between at rest and after exercise heartbeat rate

Summary and conclusions
Although the red trend line appears to show a relationship between the at rest and after exercise heartbeat rate (given by the equation 0.8869x + 67.818), the correlation coefficient (R2) is only 0.1181.  For a perfectly linear relationship, that is if the y value was perfectly predictable by any given x value (i.e all the variance in y is due to variance in x), the R2 value would equal “1”.  A value of 0.1181 is so close to zero, that for all practical purposes, it can be interpreted as “there is no relationship between x and y”. 
Meaning we cannot predict the variation in y given any value in x.  This is exactly what we expect in the theory of this study.
Answers to questions
(1) Describe the relationship between at rest and after exercise heartbeat.  There is no relationship based on this data set other than after exercise heartbeat rate is about 1.5x at rest heartbeat rate.
(2) Although there appears to be a linear relationship of y = 0.8869x + 67.818, the R^2 value is so low that for all practical purposes that linear relationship is an artifact of the plot. 
(3) The slope of the data = 0.8869.  If the data was strongly correlated (which it is certainly not), then that would mean for every increase in resting heartbeat of 1 bpm, we would see an increase in exercise heartbeat of 0.9.  That isn’t real. 
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