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tween x, and y, •• are not necessarily identical to relationships between x, and Y•-•· A cross-
correlogram graphically provides information on the lags or scales at which interdependences 
exist in the values of two separate variables. 

Figure 9C was created by the addition of a constant (10) to every tenth value in a sequence 
of 100 random-normal integers (range : 0 to 9, inclusive), such that the spikes occur exactly 6 
units ahead of (or 4 units behind) spikes in Figure 9A. The cross-correlogram between the two 
sequences (Figure 9D) exhibits statistically significant positive values at lags -24, -14, -4, 6, and 
16, indicating the position of spikes in sequence (B) relative to those in sequence (A). Variate 
values for both sequences were subjected to a first-difference filter prior to analysis (see 
Methods). 

c. Statistical significance. Values of autocorrelation or cross-correlation coefficients may be 
tested against the null hypothesis of zero (auto- or cross-)correlation. Under the null hypothesis 

E(r.) = E(c • .(k)) = 0 E = expected value 

, where 

Var(r.) = Var(c.v(k)) = 1/n Var = variance, 

so that individual values outside the interval ± 1.96/ \/ n are significantly different from zero (a 

= 0.05). Correction for multiple testing must be made because a single autocorrelogram or cross-
correlogram often contains more than 20 values of the (auto- or cross-)correlation coefficient. 
Without correction for multiple testing one is likely to encounter one or more values outside 
the defined confidence interval purely by chance. 

Additionally, m consecutive values of the autocorrelation or cross-correlation coefficient may 
occur on the same (positive or negative) side of E(r.) = E(c, v(k)) = 0. Although no one value 
may be statistically significant, the probability of m consecutive, mutually independent (under 
the null hypothesis) values having the same sign and all falling within a tail probability (P) may 
be significant at the desired level, a . 
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