I have selected 5 athletes at different ages, but all of them looked buff, and measured their body fat. The results are listed in the table below.

	Age
	Percent body fat

	20
	4

	24
	7

	27
	5

	31
	11

	36
	14


Find the regression equation for body fat to show how it varies with the age of the individual.

What I am looking for – the formula to work with. No Excel attachment necessary, just show me how to use this “formula” to solve this problem. Do not include ANOVA approach = over my head.

Regression:

We will assume a linear relationship.

The standard equation of a line is: Different texts use different symbols:

Y = b1 X + b0  or  Y = bX + a

b or b1 = slope = change in Y over the change in X

We use m = slope in most math books and

 b = y-intercept.

In your text we use the classical math approach and 

Y = mX + b

The slope (m) gives us the rate at which the line is climbing or falling. Positive slope implies the line is climbing as "x" values are increasing (looking left to right). Conversely, negative slope implies that line is falling and "Y" values are decreasing as "X" increases.


 b  = y-intercept

This is the value of "Y" when X =0 or simply where the graph intersects the vertical axis. 

After collecting a bunch of data points, I am interested about the possible relationship depicted by my graph. I will approximate it by drawing the best line through all my points. Some points will be on the line, some will be below, and some above the line. This eyeballing departs from a scientific approach of reproducibility since your best line will be different from mine. The scientific approach finds one point (Xbar, Ybar) and pivots the line about that point to minimize errors. So, the regression line must include (Xbar,Ybar)

You can use two equations to find the slope and the y-intercept. 

We can also find "r" and both constants using ANOVA approach, but that is beyond the scope at this time. But, the determination coefficient is found by taking the ratio of SS (regression) over SS(total)


r2 =  22.177/24.28 = 0.91

and r =.95

Y-intercept b = 1.56

Our regression equation becomes:

Y’ = mX + b

Y' = 1.126X + 1.56

Y' = estimated value of Y.

I will use my values from the first table (the one I used to find ‘r” in my previous example) and calculate these coefficients by hand:

m = [n((XY)-((X)((Y)]/[n((X2)-((X)2]

Note: I have all the necessary values ready for substitution from the table I have constructed previously:

m = [6(135.2) - (21)(33)]/[6(91)-441} = 118.2/105 = 1.126 

The value of y-intercept (b) comes from substitution of my known point (Xbar,Ybar) into the standard equation:

Ybar = m(Xbar) + b

b = Ybar - m(Xbar) = ((Y)/n - m((X)/n

b = ((Y)/n - m((X)/n
b = 33/6 - 1.126(21/6) = 1.56

