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Recall from Chapter 4 that the formula for the sum of 
squares is

SSX = Σ (X − M)2.

A mathematically equivalent way to write this formula that 
gives us the same value of SS is

SSX = Σ (X − M)(X − M).

To compute the sum of products (or the sum of squares 
for XY), we multiply the deviation of each X value by the 
deviation of each Y value:

SP = SSXY = Σ (X − MX)(Y − MY).

The structure of the formula for SP, then, is the same as 
the second formula we stated for SSX. When we compute 
SSX, we multiply each deviation by itself, which makes the 
solution positive: SSX ≥ 0. However, to compute SP, we 
multiply deviations of X by deviations of Y, so it is possible 
to obtain negative values of SP. For this reason, the value 
of SP will determine whether the slope is positive or 
negative.

MAKING SENSE SP, SS, AND THE SLOPE OF A REGRESSION LINE

X Y X – MX Y - MY (X - MX) (Y - MY) (X - MX)
2

9 0   3.75 –2.75 –10.31 14.06

5 3 –0.25   0.25   –0.06   0.06

8 2   2.75 –0.75   –2.06   7.56

2 5 –3.25   2.25   –7.31 10.56

6 3   0.75   0.25    0.19   0.56

3 4 –2.25   1.25   –2.81   5.06

5 2 –0.25 –0.75    0.19  0.06

4 3 –1.25   0.25   –0.31   1.56

MX = 5.25 MY = 2.75 SSXY =  -22.50 SSX =  39.50

The deviation of 
each score (X) from 

the mean (MX)

The product of 
deviation scores 

for X and Y

The deviation of each 
score (Y) from the 

mean (MY)

The product of 
the deviation 
scores for X

Mean number of 
sessions (X)

Mean number of 
symptoms (Y)

The sum of 
products 

for X and Y The sum of 
squares for X

TABLE 16.2

Preliminary calculations in Step 1 for Example 16.3.

Preliminary Calculations in Step 1 for Example 16.3


