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One of the other critical questions in complex effects such as curvilinear effects and 
interactions is whether the shape or nature of the effect will replicate. To test this, I 
randomly17 selected three examples from the 5,000 bootstrap replications to graph. As 
you can see in Table 15.7, the coefficients vary somewhat across the three examples. 
Furthermore, in the second example, the cubic interaction term was significant at p 
< .064, thus representing one of the cases in which that effect would not have been 
significant. However, as you can see in Figure 15.10, the original effect and the three 
examples of bootstrap replications were reasonably consistent in the nature and shape 
of the interaction. Of course, because the female group was much smaller, it is not 
surprising that those effects were somewhat more variable across replications. Even 
within this group, the basic nature of the graphs was mostly consistent and thus we 
could have more confidence that the effect is more likely to replicate than not, that 
the magnitude of the effects are likely to be relatively similar, and that the end result 
is a reasonably consistent effect even where coefficients are somewhat more volatile 
(as with the effect of SEX).

To examine the effect of smaller samples on the same effect, I again randomly 
selected approximately 30% of the cases (N = 456) that produced a similar result to 
the prior analysis, as you can see in Table 15.8 and Figure 15.11.

Combining complex effects and (relatively) small sample size should lead to 
reduced probability of replication and increased volatility of the results. The first 
and most obvious issue with this undesirable combination of factors was that 112 of 
5,000 replications produced an error in the Hessian Matrix and thus were not able to 
be completed. Of the 4,888 analyses that successfully produced results, only 45.9% 

17	 Using a random number generator at http://random.org. 

Parameter Original B

Bootstrap 
Replication 

Number 1,462

Bootstrap 
Replication 

Number 4,226

Bootstrap 
Replication 

Number 3,891
(Intercept) −0.492 −0.752 −0.634 −0.638

AGESEX_c 0.665 0.961 0.644 0.916

SEX 0.372 0.617 0.503 0.518

AGESEX2 −0.151 −0.125 −0.012 −0.221

AGESEX3 −0.095 −0.130 −0.075 −0.158

AGESEX_c*SEX −0.895 −1.204 −0.843 −1.176

SEX*AGESEX2 0.163 0.130 0.033 0.235

SEX*AGESEX3 0.119 0.156 0.091 0.190

(Scale) 1 1 1 1

Table 15.7  Do Curvilinear Interaction Shapes Replicate?




