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1. You must use MathCAD, Maple, or Mathematica to do this problem.  A study was done on a diesel powered light duty pickup truck to see if humidity, air temperature, and barometric pressure influence the emission of nitrous oxide (in ppm). The data are reported in the file N20.xls.

a. In 2-dimensional scattergrams plot N20 (nitrous oxide) against humidity, temperature and pressure.

b. In a 3-D scattergram plot N2O against a pair of the other variables (your choice). Hint: Put each variable of interest in a separate vector; call them x, y, and z.  Put a 3-D graph workspace in your work sheet and type the triplet (x,y,z) enclosed in parentheses in the place holder at the bottom of the graph.

c. Calculate the simple correlations between N2O and the other three variables.  Do your correlations confirm what you saw in the scattergrams?

d. Create a matrix X in which the columns are the variables humidity, temperature, and pressure, and the rows are the observations. Compute the determinant of (X’X). Compute (X’X)-1.

e. Create an nx1 vector y for the observations on N2O. Compute X’y.

f. Compute the least squares regression coefficients from (X’X)-1X’y 

g. Compute the least squares residuals.  Use the result to construct an OLS estimate of the error variance.

h. Compute an estimate of the coefficient covariance matrix.

i.  Construct t-statistics for each of the coefficients.  Are any of the estimates significantly different from zero?  Be sure to state your level of test.

j. Construct an F-test for the hypothesis that neither humidity nor barometric pressure matter.  

