For a sample of people, three measurements are taken on each person (skin, thigh, arm) in an attempt to obtain variables useful in predicting their body fat (also measured). Output of SAS regression of fat on skin, thigh, and arm variables and regression of fat on skin are given on the following pages.

1. Which regression would have the smallest mean square error term if a simple regression was run of fat on each individual predictor? Why?

The regression of thigh with fat would have the smallest mean square error term if a simple regression was run. This is because the highest correlation exists between thigh and fat as compared to skin and arm with fat. The correlation of thigh with fat is 0.985; the correlation of skin with fat is 0.843 and the correlation of arm with fat is 0.004. Thus, as the correlation between thigh and fat is the highest, the value Regression Sum of Squares (SSR) would be highest for thigh as compared to skin and arm. Similarly, the value of Error Sum of Squares (SSE) would be lowest for thigh as compared to skin and arm. As the Mean Square error (MSE) is based on the SSE, the lowest MSE would be for the regression thigh and fat.

2. In the full model (regression of fat on skin, thigh, and arm) test the null hypothesis that the partial regression coefficients for thigh and arm are both zero versus the alternative hypothesis that at least one of them are not zero.

In the full model (regression of fat on skin, thigh and arm), the null hypothesis for partial regression coefficients is interpreted using the “parameter estimate” table from the “Pr> |t|” column. If the value of Pr is less than 0.05, then the null hypothesis for the predictor variable model is rejected. In this case, the value of Pr is more than 0.05 for both thigh and arm; hence the null hypothesis that the partial regression coefficients for thigh and arm are both zero is accepted. 
Although the value of Rsq is high, but still the partial regression coefficients are not significant because there is a high to moderate correlation between thigh, skin and arm. Due to this, the null hypothesis for all the partial regression coefficients is zero

