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Network Approach to Psychopathology

Insomnia

Fatigue

Sad Mood

Concentr.

Worrying

(Cramer at al, 2010; Borsboom et al. 2013; Schmittman et al, 2013; Borsboom, 2017)



Dynamical Network Analysis

Yτ+1 = ΦYτ + ετ

(Bringmann et al. 2013; Fisher et al. 2017)
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Continuous-Time Models

Y (t + ∆t) = eA∆tY (t) + ε(∆t)
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Intervention Targets?
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A Continuous-Time Approach to Network Analysis

I The Time-Interval Problem
I Continuous-Time Models

I ctsem, dynr

I CT network analysis and centrality
I ctnet (github: ryanoisin/ctnet)

I Conditions for Causal Inference?

I Theoretical Models? (Haslbeck*,
Ryan*, Robinaugh* et al. 2021) 0.0 0.5 1.0 1.5 2.0
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Ryan O. & Hamaker, E.L. (2021). Time to Intervene: A Continuous-Time Approach to Network Analysis and
Centrality. Psychometrika. https://doi.org/10.1007/s11336-021-09767-0

o.ryan@uu.nl | ryanoisin.github.io

https://github.com/ryanoisin/ctnet/
https://doi.org/10.1007/s11336-021-09767-0
o.ryan@uu.nl
ryanoisin.github.io




Exponential as Path-Tracing

dY (t)

dt
= A Y (t)

lim
s→0

Y (t + s) − Y (t)

s
= A Y (t)

lim
s→0

Y (t + s) = (1 + A lim
s→0

s)Y (t)

Y (t + ∆t) = lim
n→∞

(I + A
∆t

n
)nY (t)

Y (t + ∆t) = eA∆tY (t)
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