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The classic method involves hand calculating a t test for the simple slope, using a 
hand-calculated standard error of the simple slope. The simple slope calculation is 
presented in Equation 9.7a. For simplicity, we will consider weight to be X, MPG to 
be Y, and horsepower to be Z. Thus, the coefficient b1 is the regression coefficient for 
X (or weight), b2 is the coefficient for Z (or horsepower), and b3 is the coefficient for 
the interaction of XZ (or weight × horsepower).

Simple slope of Y on X at Z = b1 + b3Z

= −3.742846 + 1.828424(zHORSE)

Simple slopeZ = −2 = −7.399

Simple slopeZ = +2 = −0.086                    (9.7a)

If you substitute −2 for “low” and +2 for “high” horsepower, you will get a simple 
slope estimate of −7.399 for weight when horsepower is “low” and −0.087 for weight 
when horsepower is “high.” Intuitively, one could imagine the slope for “high” horse-
power to be not significantly different from zero (unless power is amazingly high), and 
likely to be significantly different from zero for “low” horsepower. To test the second 
type of hypothesis described above, you can use the output to calculate the standard 
error of b1 at Z via Equation 9.7b to calculate a t statistic that will give us a hypothesis 
test (Equation 9.7c)12:

	 SE SEb b bb at Z
2 2 2

11 13 33
+2Zcov +Z SE= 	 (9.7b)

12	 Note that these equations are only for two-way linear interactions. Aiken and West (1991) have examples 
for other types of interactions.
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Figure 9.9  Interaction of Horsepower and Weight Predicting Miles per Gallon




