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Appendix

Online Resource D: Using Vector Field Plots Based on Individual Scores to
Illustrate Individual Dynamics

Tracing Individual Dynamics Based on Individual Scores

Individual Dynamics can be traced by using individual scores, which are individual values
for the latent derivative variables. Common methods to obtain individual scores are the
Bartlett (Bartlett, 1937) and the regression (Thomson, 1938; Thurstone, 1934) methods.
Individual scores according to the Bartlett method are given by

f̂Bj
= (L′ ·U−1 ·L)−1 ·L′ ·U−1 · (W(D)

j −Mj)′ , (1)

where all terms are as defined before. By subtracting Mj , the scores are in deviation form,
that is, deviation from the individual equilibrium.
According to the regression method, individual scores are given by

f̂Rj
= cov(F) ·L′ · E(cov(W(D)

j ))−1 · (W(D)
j −Mj)′ , (2)

where cov(F) is the implied covariance matrix of the latent derivatives, E(cov(W(D)
j )) is

the expected covariance matrix of the data given by E(cov(W(D)
j )) = L · cov(F) ·L′+ U,

where U contains all the variances u of the embedding variables. Note that in general, the
result of computing individual scores in this context is a matrix f̂j containing estimated re-
alizations for the latent derivatives (zeroth, first and second for SOLDE and zeroth, first,
second, third and fourth for FOLDE) for each row in the time-delay embedded data ma-
trix for every person j.

Results on the Individual Dynamics for the Example Case Based on the Multivari-
ate LDE Modeling

When visualizing dynamics at the individual level using vector field plots, appearance and
interpretability of the patterns depend on LDE model and individual score method (see
Figure D1 for one example case and Online Resource C for more). We learn that the stress
regulation system of our example is spiraling down towards a point near a PSS factor score
of 0.35 and that it takes much to perturb this rather stable system. Whereas the regres-
sion method based scores yield recognizable and almost identical patterns of dynamics, the
Bartlett method based scores convey a less readily apparent picture of individual dynam-
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Figure D1. Point estimates for the zeroth, first and second latent derivatives in multivari-
ate SOLDE (left panel) and FOLDE (right panel) models at D = 6 based on the regres-
sion method (first row) and based on the Bartlett method (second row) for the example
case. Note that axes are differently scaled depending on the individual score method.

ics, particularly for the FOLDE model.

Results on the Individual Dynamics for the Example Case Based on the Univari-
ate LDE Modeling

In Figure D2, the dynamics for one exemplary individual are plotted by individual score
method and by univariate LDE model. This individual’s dynamics may originate from
a fix point attractor (the individual’s equilibrium), towards which the arrows are spiral-
ing down. The figure highlights the advantage of the regression method over the Bartlett
method in visualizing dynamics. For the Bartlett method, dynamics are barely recogniz-
able in the FOLDE model. For the regression method, the pattern of dynamics is the same
for the SOLDE and for the FOLDE model.
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Figure D2. Point estimates for the zeroth, first and second latent derivatives in univariate
SOLDE (left panel) and FOLDE (right panel) models at D = 10 based on the regression
method (first row) and based on the Bartlett method (second row) for the example case.
Note that axes are differently scaled depending on the individual score method.

Vector Field Plots for Another Four Individuals
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Figure D3. Point estimates for the zeroth, first and second latent derivatives in univariate
SOLDE (left panel) and FOLDE (right panel) models at D = 10 based on the regression
method (first row) and based on the Bartlett method (second row) for individual A. Note
that axes are differently scaled depending on the individual score method.
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Figure D4. Point estimates for the zeroth, first and second latent derivatives in multivari-
ate SOLDE (left panel) and FOLDE (right panel) models at D = 6 based on the regres-
sion method (first row) and based on the Bartlett method (second row) for individual A.
Note that axes are differently scaled depending on the individual score method.
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Figure D5. Point estimates for the zeroth, first and second latent derivatives in univariate
SOLDE (left panel) and FOLDE (right panel) models at D = 10 based on the regression
method (first row) and based on the Bartlett method (second row) for individual B. Note
that axes are differently scaled depending on the individual score method.
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Figure D6. Point estimates for the zeroth, first and second latent derivatives in multivari-
ate SOLDE (left panel) and FOLDE (right panel) models at D = 6 based on the regres-
sion method (first row) and based on the Bartlett method (second row) for individual B.
Note that axes are differently scaled depending on the individual score method.
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Figure D7. Point estimates for the zeroth, first and second latent derivatives in univariate
SOLDE (left panel) and FOLDE (right panel) models at D = 10 based on the regression
method (first row) and based on the Bartlett method (second row) for individual C. Note
that axes are differently scaled depending on the individual score method.
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Figure D8. Point estimates for the zeroth, first and second latent derivatives in multivari-
ate SOLDE (left panel) and FOLDE (right panel) models at D = 6 based on the regres-
sion method (first row) and based on the Bartlett method (second row) for individual C.
Note that axes are differently scaled depending on the individual score method.
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Figure D9. Point estimates for the zeroth, first and second latent derivatives in univariate
SOLDE (left panel) and FOLDE (right panel) models at D = 10 based on the regression
method (first row) and based on the Bartlett method (second row) for individual D. Note
that axes are differently scaled depending on the individual score method.
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Figure D10. Point estimates for the zeroth, first and second latent derivatives in multivari-
ate SOLDE (left panel) and FOLDE (right panel) models at D = 6 based on the regres-
sion method (first row) and based on the Bartlett method (second row) for individual D.
Note that axes are differently scaled depending on the individual score method.
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