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Figure 3. Two instances of correlated sample . (a): histogram of a forcedly correlated sample with positive � and (b)
with negative �. (c) ECDF of 100 forcedly correlated samples with r = 0:5 (blue curves) and 100 virtually
correlated samples with d = 0 :6 (green curves)

Now, the independence of seeds involves the independence of random variables generated via the
sampling mechanism as well. Moreover, the monotonic feature of the explaining function g in
Definition 3.1 guarantees that the autocorrelation sign is maintained passing from non independent
seeds to the generated variables. Finally, the sampling mechanism does not distinguish whether the
seeds have been drawn from U or Ud when the related ECDF almost coincide, as in Figure 3(c).
As a whole, by sampling from Ud we have in our hands a generator of virtually dependent seeds
working like the speed inverter control lever of a boat, as in Figure 4. It is a rather rough device
implementing the general rule

ρ < 0↔ r > 0↔ d < 1,

ρ > 0↔ r < 0↔ d > 1,
(6)

and asking for a proper adjustment of its angle during maneuvers, where the main feature is the
monotony of d versus r and hence versus ρ. Let us call d the lever degree. Obviously, the auto-
correlation of a sample may be a more articulated function of the target variable distribution law,
whereas (5) refers to a special family of autocorrelations. However, it works relatively well both
with simple random variable models and, on the contrary, with complex models that are endowed
with a relatively large number of free parameters to fit the data.
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Figure 4. The virtual correlation lever. We show only the relation between signs of the involved parameters

We conclude this section with a general fitting algorithm.

3.2.1. The template algorithm

The correlation lever has the effect of transferring the correlation on the seeds of the sampling
mechanism, which in turn remain independent. Hence, it simply modifies the mechanism as fol-
lows. While inM∗

X = (U, gΘ) = gΘ(u) is such that

gΘ(u) = x such that FXΘ
(x) = u, (7)

in the new sampling mechanism M̃∗
X = (U, g̃Θ,d)

g̃Θ,d(u) = x such that FXΘ
(x) = ud. (8)

The general strategy of the proposed algorithm is to leave unchanged Procedure 3.1, with the sole
full substitution of ui with udi , where d is an external parameter to be optimized by inspection
methods. Hence, the algorithm appears as follows.
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